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Preface

vii

No student of medicine, past or present, is unaware of the 
extraordinary series of medical illustrations created by Dr. 
Frank Netter; it is an incredible body of work that has been 
carried forward by the talented Carlos Machado, MD, and 
John Craig, MD, since Dr. Netter’s passing. Older physi-
cians have looked with envy at these images, wishing they 
had been available when they were learning; established 
physicians return to them as comfortable sources of infor-
mation; young physicians seek them out for the wealth of 
information they contain and their ability to make clear 
diffi cult clinical concepts. This spirit of concise reference 
and resource is the premise of this text.

This second edition maintains the same consistent 
format in presenting topics to facilitate rapid access—the 
same information is in the same location—that was so well 

received in the fi rst edition. Chapters have been organized 
to provide a quick, concise resource for the diagnosis and 
treatment of common conditions encountered by anyone 
who provides care for women. In producing this second 
edition, more than 40 new topics have been added, a more 
intuitive organization has been developed, a new section 
on commonly encountered procedures has been added, 
new artwork has been developed, and subtle enhancements 
(such as indications of the level of evidence provided for 
references) have been made throughout the work.

It is our hope that this work will be both a useful resource 
and celebration of the artistic richness that is clinical 
medicine.

Roger P. Smith, MD

About the Author

Although Roger P. Smith, MD, has spent much of his 
career in academic medicine, and has a curriculum vitae that 
is appropriately long, he regards himself as a clinician. Dr. 
Smith received his undergraduate education at Purdue 
University and his medical education, internship (in 
General Surgery), and residency at Northwestern Univer-
sity in Chicago. He then spent almost 10 years in a multi-

disciplinary group practice at the Carle Clinic in 
Urbana, lllinois, before moving to the Medical College of 
Georgia in 1985, where he was Chief of the Section of 
General Obstetrics and Gynecology. In 1999, Dr. Smith 
joined the University of Missouri–Kansas City, where he 
served as Vice Chair and Residency Program Director 
until 2008.
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Frank H. Netter, MD
Frank H. Netter was born in 1906 in New York City. He 
studied art at the Art Student’s League and the National 
Academy of Design before entering medical school at New 
York University, where he received his medical degree in 
1931. During his student years, Dr. Netter’s notebook 
sketches attracted the attention of the medical faculty and 
other physicians, allowing him to augment his income by 
illustrating articles and textbooks. He continued illustrat-
ing as a sideline after establishing a surgical practice in 
1933, but he ultimately opted to give up his practice in 
favor of a full-time commitment to art. After service in the 
United States Army during World War II, Dr. Netter 
began his long collaboration with the CIBA Pharmaceuti-
cal Company (now Novartis Pharmaceuticals). This 45-
year partnership resulted in the production of the 
extraordinary collection of medical art so familiar to physi-
cians and other medical professionals worldwide.

In 2005 Elsevier, Inc. purchased the Netter Collection 
and all publications from Icon Learning Systems. There 
are now over 50 publishcations featuring the art of Dr. 
Netter available through Elsevier, Inc. (in the US: www.
us.elsevierhealth.com/Netter and outside the US: www.
elsevierhealth.com)

Dr. Netter’s works are among the fi nest examples of the 
use of illustration in the teaching of medical concepts. The 
13-book Netter Collection of Medical Illustrations, which 
includes the greater part of the more than 20,000 paintings 
created by Dr. Netter, became and remains on eof the 
most famous medical works ever published. The Netter 
Atlas of Human Anatomy, fi rst published in 1989, presents 
the anatomical paintings from the Netter Collection. Now 
translated into 16 languages, it is the anatomy atlas of 
choice among medical and health professions students the 
world over.

The Netter illustrations are appreciated not only 
for their aesthetic qualities, but, more important, for 
their intellectual content. As Dr. Netter wrote in 1949, 
“.  .  .  clarifi cation of a subject is the aim and goal of 
illustration. No matter how beautifully painted, how 
delicately and subtly rendered a subject may be, it is of 
little value as a medical illustration if it does not serve to 
make clear some medical point.” Dr. Netter’s planning, 
conception, point of view, and approach are what in -
form his paintings and what make them so intellectually 
valuable.

Frank H. Netter, MD, physician and artist, died in 
1991.

Learn more about the physician-artist whose work has 
inspired the Netter Reference collection: http://www.
netterimages.com/artist/netter.htm

Carlos A.G. Machado, MD
Carlos Machado was chosen by Novartis to be Dr. Netter’s 
successor. He continues to be the main artist who contrib-
utes to the Netter collection of medical illustrations.

Self-taught in medical illustration, cardiologist Carlos 
Machado has contributed meticulous updates to some of 
Dr. Netter’s original plates and has created many paintings 
of his own in the style of Netter as an extension of the 
Netter collection. Dr. Machado’s photorealistic expertise 
and his keen insight into the physician/patient relationship 
informs his vivid and unforgettable visual style. His dedica-
tion to researching each topic and subject he paints places 
him among the premier medical illustrators at work 
today.

Learn more about his background and see more of his art 
at: http://www.netterimages.com/artist/machado.htm
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Puberty: Normal Sequence 1

generally herald puberty. Breast tissue begins to develop; 
nipples darken; and fat is laid down in the shoulders, hips, 
and buttocks and in front of the pubic bone (the mons). 
Body hair begins to appear because of the infl uence of 
androgens made in small amounts by the ovary and adrenal 
glands. Height increases because of accelerated growth in 
the long bones of the body, capped off by the closure of 
the growth centers near the end of puberty. Generally this 
growth spurt begins approximately 2 years before the start 
of menstruation itself, with growth slowing about the same 
time menstruation begins.

Patient Education
American College of Obstetricians and Gynecologists: 

Growing up (Especially for Teens). ACOG Patient 
Education Pamphlet AP041.

American College of Obstetricians and Gynecologists: 
Menstruation. ACOG Patient Education Pamphlet 
AP049.

IMPLEMENTATION
Special Considerations

The average age of fi rst menstruation (menarche) is 11.6 
years, with ages 8 to 16 years being the normal range. 
These age ranges have been gradually declining over the 
past few years. Puberty occurs as much as 2 years earlier 
for girls of African-American descent. Menarche generally 
occurs after the growth spurt and beginning of breast 
development, while changes in the pubic hair and labia are 
still under way. Although there is some variation in the 
normal progression of events, thelarche is the indication 
of pubertal change for most, followed by adrenarche, then 
peak growth velocity, and ending with the onset of men-
struation. This sequence generally takes 4½ years to run 
its course, with a range of 1½ to 6 years.

REFERENCES
Level II
Lee PA: Normal ages of pubertal events among American males and 

females. J Adolesc Health Care 1980;1:26.
McDowell MA, Brody DJ, Hughes JP: Has age at menarche changed? 

Results from the National Health and Nutrition Examination 
Survey (NHANES) 1999–2004. J Adolesc Health 2007;40:227. 
Epub 2007 Jan 24.

Zacharias L, Rand WM, Wurtman RJ: A prospective study of sexual 
development and growth in American girls: The statistics of men-
arche. Obstet Gynecol Surv 1976;31:325.

Level III
American College of Obstetricians and Gynecologists: Breast con-

cerns in the adolescent. ACOG Committee Opinion 350. Wash-
ington, DC, ACOG, 2006.

Reindollar RH, McDonough PG: Pubertal aberrancy: Etiology and 
clinical approach. J Reprod Med 1984;29:391.

THE CHALLENGE
Adolescence with the onset of puberty is a time of 
great emotional and physical change. By understanding 
the normal sequence of events and being sensitive to the 
presence of abnormalities, the caregiver may be able to 
make the most of opportunities to improve health and 
well-being.

Scope of the Problem
The variety of decisions, concerns, and changes confront-
ing an adolescent are formidable, not the least of which 
are health issues raised by rapid growth, sexual maturation, 
and emerging sexuality. Puberty involves physical, emo-
tional, and sexual changes that mark the transition from 
childhood to adulthood. Despite the potential need for 
medical education and care, teenagers have the lowest rate 
of physician offi ce visits of any group. Embarrassment, 
inability to pay, lack of familiarity with health care delivery 
options, and legal obstructions to access all contribute to 
this lack of care.

Objectives of Management
Understanding the normal sequence of events involved in 
sexual maturation is important for counseling young 
women who may be concerned about “being normal.” It 
is also pivotal to the important task of identifying those in 
whom the progression is not normal so that timely evalu-
ation and intervention may be achieved.

TACTICS
Relevant Pathophysiology
Hormonally, puberty involves a change from negative 
gonadal feedback to the establishment of circadian and 
ultradian gonadal rhythms and the positive feedback con-
trols that result in monthly cycles and fertility. It appears 
that three elements must be present for puberty to prog-
ress normally: adequate body mass, adequate sleep, and 
exposure to light. These factors appear to facilitate or 
allow the complex hypothalamic, pituitary, and ovarian 
changes that must occur. As the hypothalamus matures 
there is a decrease in its sensitivity to estrogen, resulting 
in an increase in the production and release of gonadotro-
pin-releasing hormone. Consequently, follicle-stimulating 
hormone levels begin to increase at about the 8th to the 
10th year of life, accompanied by an increase in estrogen 
levels. As the sensitivity of the hypothalamus to negative 
feedback further decreases, follicle-stimulating hormone 
and luteinizing hormone levels continue to rise. Eventually 
these hormones reach a suffi cient level that the follicles 
can respond, initiating cyclic ovulation and menstruation.

Strategies
The changes of puberty generally follow a predictable 
pattern. A growth spurt and the rounding of body curves 
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IMPORTANT CONSIDERATIONS 
(PHYSIOLOGIC CHANGES)

The 12- to 18-years age group is notable for the develop-
ment and consolidation of reproductive capacity, sexual 
identity, and expressiveness. Changing life roles and self-
awareness present both challenges and opportunities for 
the development of good health practices. The fi rst visit 
to the obstetrician–gynecologist for screening and the pro-
vision of preventive health care services and guidance 
should generally take place between the ages of 13 and 15 
years; however, this visit should not be viewed by anyone 
involved, patient or caregiver, as the right time for the fi rst 
internal pelvic examination, unless indicated by the medical 
history.

Health care for the adolescent should include review of 
normal menstruation; diet and exercise; healthy sexual 
decision-making; the development of healthy, safe rela-
tionships; immunizations; and injury prevention. (Most of 
the health problems facing this age group are the result of 
risk-taking behaviors such as unsafe sexual practices, reck-
less driving, poor or distorted eating patterns, and sub-
stance use such as alcohol and drugs.)

Leading Causes of Death
• Motor vehicle accidents
• Malignant neoplasms
• Homicide
• Suicide
• Congenital anomalies
• Leukemia

Leading Causes of Morbidity:
• Nose, throat, and upper respiratory conditions
• Viral, bacterial, and parasitic infections
• Sexual abuse
• Musculoskeletal and soft tissue injuries
• Acute ear infections
• Digestive system and acute urinary conditions
• Obesity
• Sexually transmitted diseases (STDs)
• Vaginitis

Screening
History
• Reason for visit
• Health status: medical, surgical, family
• Dietary/nutritional assessment
• Physical activity
• Tobacco, alcohol, other drugs (including complemen-

tary and alternative medicines) (Data from the 2003 
Youth Risk Behavior Surveillance Report indicate that 
many adolescents will begin engaging in risk-taking 
behaviors by age 13 years: 27.8% of adolescents report 
alcohol use before age 13 years.)

• Abuse/neglect (20% to 40% of adults report abuse or 
sexual victimization before age 18 years)

• Sexual practices

Physical
• Height
• Weight (body mass index)
• Blood pressure
• Secondary sexual characteristics (Tanner staging)
• Pelvic examination (yearly 3 years after becoming sexu-

ally active or by age 21 years)
• Skin

Laboratory (only as dictated by the patient’s 
history)
Periodic:
• Pap test (within 3 years of becoming sexually active or 

by age 21 years and annually thereafter until at least 
three negative test results, then the interval may be 
increased. Note: Many patients are unaware of the dif-
ference between a Pap test and a pelvic examination for 
any other reason; this can be a good opportunity to 
discuss the difference.)

• Cholesterol, high-density lipoprotein cholesterol (every 
5 years)

As Indicated by Risk Factors:
• Hemoglobin
• Bacteriuria testing
• STD testing: Chlamydia and gonorrhea (If the patient 

has had sexual intercourse, screening for STDs is impor-
tant, but urine-based STD testing, if available, can be 
an effi cient means for doing so without a speculum 
examination.)

• Human immunodefi ciency virus testing
• Genetic testing/counseling
• Rubella titer
• Tuberculosis skin test
• Lipid profi le
• Fasting glucose

Imaging
• None indicated as routine care

COUNSELING
It is important to discuss issues of confi dentiality with both 
the patient and her parent or guardian; concerns over 
confi dentiality often are a barrier to the delivery of health 
care services, especially reproductive health care, for ado-
lescents. To overcome this obstacle, a discussion of this 
topic at the initial visit, along with advice about relevant 
state and local statutes, is important. For example, if the 
patient discloses any evidence or risk of bodily harm to 
herself or others, confi dentiality must be breached. Fur-
thermore, state laws may mandate the reporting of physical 
or sexual abuse of minors. (Physicians should be familiar 
with state and local statutes regarding the rights of minors 
to health care services and the federal and state laws that 
affect confi dentiality.)

The main purpose of the initial reproductive health 
visit is preventive health, including educational informa-
tion, rather than problem-focused care. Preventive 

2Health Maintenance: Ages 12–18 Years
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counseling for parents or other supportive adults can 
include discussions about physical, sexual, and emotional 
development; signs and symptoms of common conditions 
affecting adolescents; and encouragement of lifelong 
healthy behaviors.
• Sexuality (inclusion of topics such as prevention of preg-

nancy and STDs is important because more than 85% 
of adolescent females will have had some form of sexual 
contact (vaginal, anal, oral, or same-sex) by age 19 years; 
nearly one third of all 9th graders report having had 
sexual intercourse, and more than 60% of all 12th 
graders report having had sexual intercourse.)

• Development
• High-risk behaviors
• Preventing unwanted/unintended pregnancy

• Postponing sexual involvement
• Contraceptive options (should also include emergency 

contraceptive options)
• STDs
• Partner selection
• Barrier protection

• Date rape prevention
• Fitness
• Hygiene (including dental); fl uoride supplementation/

treatment
• Dietary/nutritional assessment (including eating disor-

ders, calcium intake, and folic acid supplementation of 
0.4 mg of folic acid per day)

• Exercise: discussion of program
• Psychosocial evaluation
• Interpersonal/family relationships
• Sexual identity
• Personal goal development
• Behavioral/learning disorders
• Abuse/neglect

• Cardiovascular risk factors
• Family history
• Hypertension
• Dyslipidemia
• Obesity
• Diabetes mellitus

• Health/risk behaviors
• Injury prevention

• Safety belts and helmets
• Recreational hazards
• Firearms
• Hearing damage
• Sports
• Skin exposure to ultraviolet rays
• Suicide: depressive symptoms
• Tobacco, alcohol, other drugs

COUNSELING RESOURCES
American College of Obstetricians and Gynecologists: 

Birth control (Especially for Teens). ACOG Patient 
Education Pamphlet AP112. Washington, DC, ACOG, 
2005.

American College of Obstetricians and Gynecologists: 
Growing up (Especially for Teens). ACOG Patient 
Education Pamphlet AP041. Washington, DC, ACOG, 
1997.

American College of Obstetricians and Gynecologists: 
You and your sexuality (Especially for Teens). ACOG 
Patient Education Pamphlet AP042. Washington, DC, 
ACOG, 1996.

American College of Obstetricians and Gynecologists: 
Your fi rst ob-gyn visit (Especially for Teens). ACOG 
Patient Education Pamphlet AP150. Washington, DC, 
ACOG, 2001.

The ages of 12–18 represent a time of extreme changes in body, body image, personality, and personal 
interactions.
The physician must be aware of these changes, initiate a frank and open dialogue and assure confidentiality 
except in those cases where safety or bodily harm are involved.
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Level III
American College of Obstetricians and Gynecologists: Cervical cancer 

screening in adolescents. ACOG Committee Opinion No. 300. 
Obstet Gynecol 2004;104:885.

American College of Obstetricians and Gynecologists: Confi dential-
ity in adolescent health care. In: Health Care for Adolescents. 
Washington, DC, ACOG, 2003:25.

American College of Obstetricians and Gynecologists: Guidelines 
for Women’s Health Care, 2nd ed. Washington, DC, ACOG, 
2002.

American College of Obstetricians and Gynecologists: Initial repro-
ductive health visit. Committee Opinion No. 335. Washington, 
DC, ACOG, 2006.

American College of Obstetricians and Gynecologists: Meningococ-
cal vaccination for adolescents. Committee Opinion 314. Washing-
ton, DC, ACOG, 2005.

American College of Obstetricians and Gynecologists: Primary and 
Preventive Care. Clinical Updates in Women’s Health Care. 
2007;VI(2):1.

American College of Obstetricians and Gynecologists: Primary and 
preventive health care for female adolescents. In Health Care for 
Adolescents. Washington, DC, ACOG, 2003, p 1.

American College of Obstetricians and Gynecologists: Routine 
Cancer Screening. Committee Opinion No. 356. Washington, DC, 
ACOG, 2006.

American College of Obstetricians and Gynecologists: Tool kit for 
teen care. Washington, DC, ACOG, 2003.

Lentz GM: History, physical examination, and preventive health care. 
In Katz VL, Lentz GM, Lobo RA, Gershenson DM: Comprehensive 
Gynecology, 5th ed. Philadelphia, Mosby/Elsevier, 2007, p 148.

Ornstein RM, Fisher MM: Hormonal contraception in adolescents: 
special considerations. Paediatr Drugs 2006;8:25.

Zuckerbrot RA, Maxon L, Pagar D, et al: Adolescent depression 
screening in primary care: Feasibility and acceptability. Pediatrics 
2007;119:101.

INTERVENTIONS: IMMUNIZATIONS

If not already accomplished, this age group should 
receive a human papillomavirus and hepatitis B vaccine 
series.

Meningococcal conjugate vaccine is now recommended. 
For adolescents who have not received meningococcal 
conjugate vaccine, the Centers for Disease Control and 
Prevention now recommend vaccination before entry into 
high school, at approximately 15 years of age.

Periodic
• Tetanus–diphtheria booster (once between ages 14 

and 16)

High-Risk Groups
• Measles, mumps, rubella vaccine
• Hepatitis B vaccine

REFERENCES
Level II
Grunbaum JA, Kann L, Kinchen S, et al: Youth risk behavior surveil-

lance—United States, 2003 MMWR Surveill Summ 2004; 53:1. 
Errata MMWR Morb Mortal Wkly Rep 2004;53:536 and 2005;
54:608.

Mosher WD, Chandra A, Jones J: Sexual behavior and selected health 
measures: Men and women 15–44 years of age, United States, 2002. 
Adv Data 2005;362:1.
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IMPORTANT CONSIDERATIONS 
(PHYSIOLOGIC CHANGES)

The 19- to 39-years group is notable for more established 
menstrual function, punctuated for many by one or more 
pregnancies. Sexuality and sexual expression patterns have 
generally become well established and comfortable. Health 
care is directed toward prevention and health promotion 
because health is generally good in patients during these 
years.

Leading Causes of Death
• Malignant neoplasms
• Motor vehicle accidents
• Cardiovascular disease
• Suicide
• Acquired immunodefi ciency syndrome
• Homicide
• Cerebrovascular disease
• Diabetes mellitus and its complications

Leading Causes of Morbidity
• Diabetes mellitus
• Nose, throat, and upper respiratory conditions
• Menstrual disorders
• Musculoskeletal and soft tissue including back and upper 

and lower extremities
• Obesity
• Sexual assault/domestic abuse
• STD

SCREENING
History
• Reason for visit
• Health status: medical, surgical, family
• Dietary/nutritional assessment
• Physical activity
• Tobacco, alcohol, other drugs (including complemen-

tary and alternative medicines)
• Abuse/neglect
• Sexual practices

Physical
• Height
• Weight (body mass index)
• Blood pressure
• Neck: adenopathy, thyroid
• Breasts
• Abdomen
• Pelvic examination
• Skin

Laboratory
Periodic
• Pap test (physician and patient discretion after three 

consecutive normal test results if low risk)
• Cholesterol, high-density lipoprotein cholesterol (every 

5 years)

As Indicated by Risk Factors
• Bacteriuria testing
• Fasting glucose test
• Genetic testing/counseling
• Hemoglobin
• Human immunodefi ciency virus testing
• Mammography
• Rubella titer
• STD testing
• Thyroid-stimulating hormone test
• Tuberculosis skin test

Imaging
Screening mammography may be started before age 40 
years for patients with a strong family history of early-
onset breast cancer or heritable cancer syndromes.

COUNSELING
For those considering or at risk for pregnancy, counseling 
regarding preconception testing, immunization, and nutri-
tion is always appropriate. Health care encounters during 
this period are also an excellent opportunity to discuss 
long-term health improvement strategies such as weight 
control, exercise, and nutrition.

Sexuality
• High-risk behaviors
• Contraceptive options

• Genetic counseling
• Prevention of unwanted pregnancy (including emer-

gency contraceptive options)
• STD

• Partner selection
• Barrier protection

• Sexual function

Fitness
• Hygiene (including dental)
• Dietary/nutritional assessment (folic acid supplementa-

tion for those at risk for or considering pregnancy; 
0.4 mg of folic acid per day has been shown to reduce 
the risk of neural tube defects)

• Exercise: discussion of program

Psychosocial Evaluation
• Interpersonal/family relationships
• Domestic violence (more than 1.5 million cases of 

domestic violence occur each year; 20% to 40% of adults 
report abuse or sexual victimization before age 18 years, 
and 10% to 25% of wives report abuse or sexual 
victimization)

• Job satisfaction
• Lifestyle/stress
• Sleep disorders

Cardiovascular Risk Factors
• Family history
• Hypertension

3Health Maintenance: Ages 19–39 Years
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• Dyslipidemia
• Obesity/diabetes mellitus
• Lifestyle

Health/Risk Behaviors
• Injury prevention

• Safety belts and helmets
• Recreational hazards
• Firearms
• Hearing
• Breast self-examination (Although data on the effi cacy 

of breast self-examination are lacking, the possibility 
of detecting breast disease makes this recommenda-
tion reasonable.)

• Breast cancer chemoprophylaxis (selective estrogen 
receptor modulator therapy for women older than age 
35 years at high risk)

• Skin exposure to ultraviolet rays
• Suicide: depressive symptoms
• Tobacco, alcohol, other drugs

COUNSELING RESOURCES

American College of Obstetricians and Gynecologists: 
Breast Self-Exam. ACOG Patient Education 
Pamphlet AP145. Washington, DC, ACOG, 2001.

American College of Obstetricians and Gynecologists: 
Cholesterol and your health. ACOG Patient Education 
Pamphlet AP101. Washington, DC, ACOG, 2004.

American College of Obstetricians and Gynecologists: 
Eating disorders. ACOG Patient Education Pamphlet 
BP144. Washington, DC, ACOG, 2000.

American College of Obstetricians and Gynecologists: 
Good health before pregnancy. ACOG Patient Educa-
tion Pamphlet AP056. Washington, DC, ACOG, 
2007.

American College of Obstetricians and Gynecologists: 
Staying healthy at all ages. ACOG Patient Education 
Pamphlet AB006. Washington, DC, ACOG, 2006.

INTERVENTIONS: IMMUNIZATIONS
If not already accomplished, initiate human papillomavirus 
and hepatitis B vaccine series.

Periodic
• Tetanus–diphtheria booster (every 10 years)

High-Risk Groups
• Measles, mumps, rubella vaccine
• Hepatitis B vaccine

During the early reproductive years,
girlhood gives way to careers,
motherhood, and family
responsibilities with all the
attendant physical and
emotional changes.

• Infl uenza vaccine
• Pneumococcal vaccine

REFERENCES
Level II
Hahn KA, Strickland PA, Hamilton JL, et al: Hyperlipidemia guide-

line adherence and association with patient gender. J Womens 
Health (Larchmt) 2006;15(9):1009.

Mosher WD, Chandra A, Jones J: Sexual behavior and selected health 
measures: Men and women 15–44 years of age, United States, 2002. 
Adv Data 2005;362:1.

Level III
American College of Obstetricians and Gynecologists: Guidelines for 

Women’s Health Care, 2nd ed. Washington, DC, ACOG, 2002.
American College of Obstetricians and Gynecologists: Primary and 

preventive care. Clinical Updates in Women’s Health Care. 
2007;VI(2):1.

American College of Obstetricians and Gynecologists: Routine cancer 
screening. Committee Opinion No. 356. Washington, DC, ACOG, 
2006.

American College of Obstetricians and Gynecologists: Selective 
estrogen receptor modulators. ACOG Practice Bulletin No. 39. 
Obstet Gynecol 2002;100:835.

Lentz GM: History, physical examination, and preventive health care. 
In Katz VL, Lentz GM, Lobo RA, Gershenson DM: Comprehen-
sive Gynecology, 5th ed. Philadelphia, Mosby/Elsevier, 2007, 
p 148.

O’Brien WF: Weight control in women: A challenge to the obstetri-
cian-gynecologist. Obstet Gynecol 1996;88:888.
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THE CHALLENGE
Assisting couples in identifying and using the most appro-
priate method of controlling fertility is an important 
challenge. Changing patterns of sexual expression, new 
technologies, increased consumerism, and heightened cost 
pressures all affect the choices made in the search for fertil-
ity control. The very nature of the topic gives contracep-
tion personal, religious, and political overtones that often 
lead to confl ict, emotionality, and confusion.

SCOPE OF THE PROBLEM
In the United States, more than half (56%) of all pregnan-
cies are unplanned, despite the fact that 90% of women at 
risk (fertile, sexually active, and neither pregnant nor 
seeking pregnancy) are using some form of contraception. 
The 10% or so of women not using contraception account 
for more than half of these unintended pregnancies. The 
remaining unplanned pregnancies occur as a result of 
either failure of the contraceptive method used or the 
improper or inconsistent use of the method.

OBJECTIVES OF COUNSELING
No “ideal” contraceptive method exists. Although effi cacy 
and an acceptable risk of side effects are important in the 
choice of contraceptive methods, these are often not the 
factors on which the fi nal choice is made. Motivation to 
use, or continue to use, a contraceptive method is based 
on education; cultural background; cost; and individual 
needs, preferences, and prejudices. Factors such as avail-
ability, cost, coital dependence, personal acceptability, and 
the patient’s perception of the risk all have a role in the 
fi nal choice of methods.

TACTICS
Relevant Pathophysiology
Currently available contraceptive methods seek to prevent 
pregnancy by preventing the sperm and egg from uniting 
or by preventing implantation and growth. These goals are 
accomplished by preventing the development and release 

of the egg (oral and nonoral hormonal contraceptives, 
long-acting hormonal methods), preventing union of 
sperm and egg by imposing a mechanical, chemical, or 
temporal barrier between sperm and egg (condom, dia-
phragm, foam, intrauterine devices, rhythm, withdrawal, 
postcoital oral contraception), or altering the likelihood of 
implantation or growth (RU-486). Relative effi cacy (fi rst-
year failure, both real and theoretical) is shown in the 
accompanying table.

Strategies
For a couple to use a method, it must be accessible, imme-
diately available (especially in coitally dependent or “use-
oriented” methods), and of reasonable cost. The impact of 
a method on spontaneity, or the modes of sexual expres-
sion preferred by the patient and her partner, may also be 
important considerations. A decision tree based on these 
concepts is presented in the accompanying fi gure.

Patient Education
American College of Obstetricians and Gynecologists: Birth 

Control. ACOG Patient Education Booklet AP005.
American College of Obstetricians and Gynecologists: 

Birth Control (Especially for Teens). ACOG Patient 
Education Booklet AP112.

American College of Obstetricians and Gynecologists: 
Sterilization for Women and Men. ACOG Patient Edu-
cation Booklet AP011.

American College of Obstetricians and Gynecologists: 
The Intrauterine Device. ACOG Patient Education 
Booklet AP014.

American College of Obstetricians and Gynecologists: 
Birth Control Pills. ACOG Patient Education Booklet 
AP021.

American College of Obstetricians and Gynecologists: 
Barrier Methods of Contraception. ACOG Patient Edu-
cation Booklet AP022.

American College of Obstetricians and Gynecologists: 
Natural Family Planning. ACOG Patient Education 
Booklet AP024.

4Contraception: Counseling Principles

CONTRACEPTIVE USE AMONG U.S. WOMEN, 2002

Method Percent of users Perfect use failure* Actual use failure*

Oral contraceptives 30.6 0.3 8.0
Sterilization (female) 27.0 0.5 0.5
Condom (male) 18.0 2.0 15.0
Sterilization (male) 9.2 0.1 0.15
Withdrawal 4.0 4.0 27.0
Intrauterine device 2.0 0.1–0.6 0.1–0.8
Periodic abstinence (calendar) 1.2 9.0 25.0
Implant <1 0.05 0.05
Injectable (1 month) <1 0.05 3.0
Transdermal patch <1 0.3 8.0
Diaphragm <1 6.0 16.0
Other (sponge, cervical cap, female condom, etc.) <1 5–26 16–32
(No method) — 85 85

*Percent of women experiencing unintended pregnancy within fi rst year of use.
Data from The Alan Guttmacher Institute. Contraceptive use. Facts in Brief. New York, AGI, 2006. Available at www.guttmacher.
org/pubs/fb_contr_use.pdf. Accessed May 20, 2008.
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be better served by methods that rely less on the user for 
reliability (intrauterine devices or long-acting hormonal 
agents such as injections, ring, patches, and implants) than 
those that depend on consistent use (use-oriented methods 
and those that are time sensitive such as progestin-only 
contraceptives).

Contraception for breastfeeding mothers may include 
oral contraceptives if milk fl ow is well established. (Long-
acting progesterone contraceptives may actually result in 
a slight increase in breast milk production.) Barrier con-
traceptives are not contraindicated in these patients. An 
intrauterine device, copper or hormone containing, may 
also be placed once the uterus has returned to normal.

Patients older than age 35 years may continue to use 
low-dose oral contraceptives if they have no other risk 
factors and do not smoke. Compliance concerns are gener-
ally less in these patients, making use-oriented methods 
more acceptable and reliable. Long-term methods (intra-
uterine devices, long-acting progesterone contraception, 
or sterilization) may also be appropriate. Until menopause 
is confi rmed by clinical or laboratory methods, contracep-
tion must be continued if pregnancy is not desired.

Ovulation may occur as soon as 2 weeks following abor-
tion (spontaneous or induced). If oral contraceptives are 
chosen as the contraceptive method, they should be started 
immediately after the loss.

REFERENCES
Level III
American College of Obstetricians and Gynecologists: Emergency 

contraception. ACOG Practice Bulletin 69. Washington, DC, 
ACOG, 2005.

American College of Obstetricians and Gynecologists: Use of hor-
monal contraception in women with coexisting medical conditions. 
ACOG Practice Bulletin 73. Washington, DC, ACOG, 2006.

Benagiano G, Bastianelli C, Farris M: Contraception today. Ann N 
Y Acad Sci 2006;1092:1.

Deligeoroglou E, Christopoulos P, Creatsas G: Contraception in 
adolescence. Ann N Y Acad Sci 2006;1092:78.

Draper BH, Morroni C, Hoffman M, et al: Depot medroxyproges-
terone versus norethisterone oenanthate for long-acting progesto-
genic contraception. Cochrane Database Syst Rev 2006;3:
CD005214.

Glasier A, Gulmezoglu AM, Schmid GP, et al: Sexual and reproduc-
tive health: A matter of life and death. Lancet 2006;368:1595.

Hansen LB, Saseen JJ, Teal SB: Levonorgestrel-only dosing strategies 
for emergency contraception. Pharmacotherapy 2007;27:278.

Kulier R, Helmerhorst FM, O’Brien P, et al: Copper containing, 
framed intra-uterine devices for contraception. Cochrane Database 
Syst Rev 2006;3:CD005347.

Lesnewski R, Prine L: Initiating hormonal contraception. Am Fam 
Physician 2006;74:105.

Masimasi N, Sivanandy MS, Thacker HL: Update on hormonal con-
traception. Cleve Clin J Med 2007;74:186, 188, 193 passim. 
Review.

McNamee K: The vaginal ring and transdermal patch: New methods 
of contraception. Sex Health 2006;3:135.

Nelson AL: Reversible female contraception: current options and new 
developments. Expert Rev Med Devices 2007;4:241.

Practice Committee of the American Society for Reproductive Medi-
cine: Hormonal contraception: recent advances and controversies. 
Fertil Steril 2006;86(5 Suppl):S229.

Smith RP: Gynecology in Primary Care. Baltimore, Williams & 
Wilkins, 1997, p 209.

Szarewski A: Hormonal contraception: Recent advances. J Fam 
Health Care 2006;16:35.

The Alan Guttmacher Institute: Contraceptive use. Facts in Brief. 
New York, AGI, 2006.

American College of Obstetricians and Gynecologists: 
Sterilization by Laparoscopy. ACOG Patient Education 
Booklet AP035.

American College of Obstetricians and Gynecologists: 
Postpartum Sterilization. ACOG Patient Education 
Booklet AP052.

American College of Obstetricians and Gynecologists: 
Emergency Contraception. ACOG Patient Education 
Booklet AP114.

American College of Obstetricians and Gynecologists: 
Hormonal Contraception Injections, Rings, and Patches. 
ACOG Patient Education Booklet AP159.

IMPLEMENTATION
Special Considerations
Adolescent patients require reliable contraception but 
often have problems with compliance. Careful counseling 
about options (including abstinence), the risks of preg-
nancy and STDs, and the need for both contraception and 
disease protection must be provided. These patients may 

One of many possible decision tree approaches to the
choice of contraceptive methods. (Methods shown in 
blue have the highest failure rate and should not be
used if pregnancy prevention is a high priority.) (Mod-
ified from Beckman RB, Ling FW, Smith RP, et al.
Obstetrics and Gynecology, 5th ed. Baltimore,
Williams & Wilkins, 2006, p 244.)

BCP, birth control pill; DES, diethylstilbestrol; 
IUCD, intrauterine contraceptive device.

Sterilization

Condom

Withdrawal

Douche

Oral - “Pill”
IUCD
Implant
Injection
Vaginal ring

Foam
Diaphragm
(Cervical cap)
Vaginal condom
“Morning after”
(DES, BCPs, 
IUCD, RU-486)

Abstinence
Rhythm
(Calendar
temperature
mucus, etc.)

Permanent?

Use oriented?

Male vs.
female

No

Both

Female

No

Male
Male

Female

Yes

Yes
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IMPORTANT CONSIDERATIONS 
(PHYSIOLOGIC CHANGES)

The 40- to 64-years age group is notable for the transitions 
from reproductive function to maturity, from rhythmic 
menstrual function to menopause, and from robust health 
to the emergence of age-related health changes.

Leading Causes of Death
• Breast, lung, colorectal, and ovarian cancer
• Coronary artery disease
• Cerebrovascular disease
• Obstructive pulmonary disease
• Accidents
• Diabetes mellitus and its complications

Leading Causes of Morbidity
• Nose, throat, and upper respiratory conditions
• Osteoporosis
• Arthritis
• Hypertension
• Depression
• Orthopedic deformities, including back and upper and 

lower extremities
• Obesity
• Heart disease
• Hearing and vision impairments

SCREENING
History
• Reason for visit
• Health status: medical, surgical, family
• Dietary/nutritional assessment
• Physical activity
• Tobacco, alcohol, other drugs (including complemen-

tary and alternative medicines)
• Abuse/neglect
• Sexual practices
• Urinary and fecal incontinence (These issues become 

more common with childbearing and age, but patients 
seldom volunteer these complaints.)

Physical
• Height
• Weight (body mass index)
• Blood pressure
• Oral cavity
• Neck: adenopathy, thyroid
• Breasts
• Abdomen
• Pelvic and rectovaginal examination
• Skin

Laboratory
Periodic
• Pap test (physician and patient discretion after three 

consecutive normal test results if low risk)

• Cholesterol, high-density lipoprotein cholesterol (every 
5 years, starting at age 45 years)

• Fecal occult blood test (Testing requires the collection 
of two to three samples of stool collected by the patient 
at home to be valid. A single stool sample collected at 
the time of digital rectal examination is not suffi cient to 
adequately screen for colon cancer.)

• Sigmoidoscopy (every 3 to 5 years after age 50 years; 
double-contrast barium enema study may be substituted 
or a complete colonoscopy may be performed every 10 
years)

As Indicated by Risk Factors
• Bacteriuria testing
• Colonoscopy
• Fasting glucose test
• Hemoglobin
• Human immunodefi ciency virus testing
• Lipid profi le
• Mammography
• STD testing
• Thyroid-stimulating hormone test
• Tuberculosis skin test

Imaging
• Mammography (every 1 to 2 years until age 50 years, 

yearly beginning at 50)
• Bone density assessment (Testing should be performed 

on the basis of an individual woman’s risk profi le and is 
not indicated unless the results will infl uence a treat-
ment or management decision. Testing may be recom-
mended to postmenopausal women younger than age 65 
years who have risk factors for osteoporosis.)

COUNSELING
Health care encounters during this period are an excellent 
opportunity to discuss long-term health improvement 
strategies such as weight control, exercise, and nutrition. 
As women approach the transition from reproduction to 
maturity, opportunities for rededication to leading healthy 
lifestyles and preventing illness and morbidity increase. 
The increasing importance of surveillance as one ages is 
also an important message for patients in this age group.

Sexuality
• High-risk behaviors
• Contraceptive options

• Genetic counseling (for selected women in this age 
range)

• Prevention of unwanted pregnancy (including emer-
gency contraceptive options)

• STDs
• Partner selection
• Barrier protection

• Sexual function

5Health Maintenance: Ages 40–64 Years
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Fitness

• Hygiene (including dental)
• Dietary/nutritional assessment (1000 to 1200 mg of 

calcium by diet and/or supplements; folic acid supple-
mentation of 0.4 mg of folic acid per day to age 50 
years)

• Exercise: discussion of program and the importance of 
remaining physically active

Psychosocial Evaluation
• Interpersonal/family relationships
• Domestic violence
• Job/work satisfaction
• Lifestyle/stress
• Retirement planning
• Sleep disorders

Cardiovascular Risk Factors
• Family history
• Hypertension
• Dyslipidemia
• Obesity/diabetes mellitus
• Lifestyle

Health/Risk Behaviors
• Hormone replacement therapy (Recent data suggest 

that when hormone replacement is begun within 10 

years of menopause it is not associated with some of the 
adverse effects reported in the Women’s Health Initia-
tive [WHI] study and may even be associated with 
reductions in such things as cardiovascular disease.)

• Breast cancer chemoprophylaxis (selective estrogen 
receptor modulator therapy for women older than age 
35 years at high risk)

• Injury prevention
• Safety belts
• Recreational hazards
• Sports involvement
• Vision and hearing

• Breast self-examination
• Skin exposure to ultraviolet rays
• Suicide: depressive symptoms
• Tobacco, alcohol, other drugs

COUNSELING RESOURCES
American College of Obstetricians and Gynecologists: 

Cholesterol and your health. ACOG Patient Education 
Pamphlet AP101. Washington, DC, ACOG, 2004.

American College of Obstetricians and Gynecologists: 
Eating disorders. ACOG Patient Education Pamphlet 
BP144. Washington, DC, ACOG, 2000.

American College of Obstetricians and Gynecologists: 
Midlife transitions: A guide to approaching menopause. 
ACOG Patient Education Pamphlet AP013. Washing-
ton, DC, ACOG, 2003.

Leading Causes of Death and Morbidity in Women Aged 40–64 Years

Coronary artery disease Vaginal atrophy

Depression

Diabetes

Breast, ovarian, and lung cancer

Osteoporosis and obesity Obstructive pulmonary disease
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American College of Obstetricians and Gynecologists: 
Staying healthy at all ages. ACOG Patient Education 
Pamphlet AB006. Washington, DC, ACOG, 2006.

American College of Obstetricians and Gynecologists: 
The menopause years. ACOG Patient Education Pam-
phlet AP047. Washington, DC, ACOG, 2003.

INTERVENTIONS: IMMUNIZATIONS
Periodic
• Tetanus–diphtheria booster (every 10 years)
• Infl uenza vaccine (annually beginning at age 50)

High-Risk Groups
• Measles, mumps, rubella vaccine
• Hepatitis A and/or B vaccine
• Infl uenza vaccine
• Pneumococcal vaccine
• Varicella vaccine

REFERENCES
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Grodstein F, Manson JE, Stampfer MJ: Hormone therapy and coro-

nary heart disease: The role of time since menopause and age at 
hormone initiation. J Women’s Health 2006;15:35.

Rossouw JE, Prentice RL, Manson JE, et al: Postmenopausal hormone 
therapy and risk of cardiovascular disease by age and years since 
menopause. JAMA 2007;297:1465.

Level III
American College of Obstetricians and Gynecologists: Guidelines for 

Women’s Health Care, 2nd ed. Washington, DC, ACOG, 2002.
American College of Obstetricians and Gynecologists: Osteoporosis. 

Clinical management guidelines for obstetricians-gynecologists 
No. 50. Washington, DC, ACOG, 2004.

American College of Obstetricians and Gynecologists: Primary and 
preventive care. Clinical Updates in Women’s Health Care. 
2007;VI(2):1.

American College of Obstetricians and Gynecologists: Routine cancer 
screening. Committee Opinion No. 356. Washington, DC, ACOG, 
2006.

American College of Obstetricians and Gynecologists: Use of botani-
cals for management of menopausal symptoms. Clinical manage-
ment guidelines for obstetricians-gynecologists No. 28. Washington, 
DC, ACOG, 2001.

Hahn KA, Strickland PA, Hamilton JL, et al: Hyperlipidemia guide-
line adherence and association with patient gender. J Womens 
Health (Larchmt) 2006;15(9):1009.

Lentz GM: History, physical examination, and preventive health care. 
In Katz VL, Lentz GM, Lobo RA, Gershenson DM: Comprehen-
sive Gynecology, 5th ed. Philadelphia, Mosby/Elsevier, 2007, 
p 148.

Manson JE, Hsia J, Johnson KC, et al: Estrogen plus progestin and 
the risk of coronary heart disease. N Engl J Med 2003;349:
523.

O’Brien WF: Weight control in women: A challenge to the obstetri-
cian-gynecologist. Obstet Gynecol 1996;88:888.
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IMPORTANT CONSIDERATIONS 
(PHYSIOLOGIC CHANGES)

The 65 years and older age group is notable for maturity, 
leisure, and age-related health changes. Health care is still 
directed toward prevention, but it becomes more and more 
occupied by the management of general medical and age-
related illness. Although reproductive health issues no 
longer are the focus of well-women visits, the women’s 
health care provider is often still the patient’s primary 
entry point for health care.

Leading Causes of Death
• Cardiovascular disease
• Coronary artery disease
• Colorectal, lung, and breast cancer
• Cerebrovascular disease
• Obstructive lung disease
• Alzheimer’s disease
• Pneumonia/infl uenza
• Diabetes mellitus and its complications
• Renal disease
• Accidents

Leading Causes of Morbidity
• Nose, throat, and upper respiratory conditions
• Osteoporosis
• Arthritis
• Hypertension
• Urinary and fecal incontinence
• Heart disease
• Musculoskeletal and soft tissue injuries
• Hearing and vision impairment
• Colon disease (e.g., diverticulitis)

SCREENING
History
• Reason for visit
• Health status: medical, surgical, family
• Dietary/nutritional assessment
• Physical activity and activities of daily life
• Tobacco, alcohol, other drugs (concurrent medications 

including complementary and alternative medicines)
• Abuse/neglect (two thirds of the victims of elder abuse 

are women, with almost 90% of abuse cases occurring 
in the home)

• Sexual practices/activity
• Urinary and fecal incontinence (These issues become 

more common with childbearing and age, but patients 
seldom volunteer these complaints.)

Physical
• Height
• Weight (body mass index)
• Blood pressure
• Oral cavity
• Neck: adenopathy, thyroid

• Breasts
• Abdomen
• Pelvic and rectovaginal examination
• Skin
• Hearing and vision screening (including glaucoma 

testing)

Laboratory
Periodic
• Pap test (physician and patient discretion after three 

consecutive normal test results if low risk)
• Urinalysis/dipstick
• Cholesterol, high-density lipoprotein cholesterol (every 

3 to 5 years)
• Fecal occult blood test (Testing requires the collection 

of two to three samples of stool collected by the patient 
at home to be valid. A single stool sample collected at 
the time of digital rectal examination is not suffi cient to 
adequately screen for colon cancer.)

• Sigmoidoscopy (every 3 to 5 years; double-contrast 
barium enema study may be substituted or a complete 
colonoscopy may be performed every 10 years)

• Thyroid-stimulating hormone test (every 3 to 5 years)

As Indicated by Risk Factors
• Hemoglobin
• Fasting glucose test
• STD testing
• Human immunodefi ciency virus testing
• Tuberculosis skin test
• Lipid profi le

Imaging
• Mammography
• Bone density assessment (Bone mineral density testing 

should be recommended to all postmenopausal women 
age 65 years or older. In the absence of new risk factors, 
densitometry should not be performed more frequently 
than every 2 years.)

COUNSELING
As function changes as a result of aging, both the patient 
and the provider must be vigilant in detecting subtle losses 
of abilities and must be prepared to make accommodations 
as needed.

Sexuality
• Sexual functioning
• Sexual behaviors
• STDs

Fitness
• Hygiene (general and dental)
• Dietary/nutritional assessment (Women in this age 

group should take 1200 mg of calcium and 10 μg of 
vitamin D per day to prevent osteoporosis.)

6Health Maintenance: Ages 65 Years 
and Older
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• Exercise: discussion of program and the importance of 
remaining physically active

Psychosocial Evaluation
• Neglect/abuse
• Lifestyle/stress
• Depression/sleep disorders (These are particularly prev-

alent, but often overlooked, as patients age.)
• Family relationships
• Job/work/retirement satisfaction

Cardiovascular Risk Factors
• Hypertension
• Dyslipidemia
• Obesity
• Diabetes mellitus
• Sedentary lifestyle

Health/Risk Behaviors
• Hormone replacement therapy
• Breast cancer chemoprophylaxis (selective estrogen 

receptor modulator therapy for women at high risk)
• Injury prevention

• Safety belts and helmets
• Occupational hazards
• Recreational hazards
• Fall prevention

• Hearing and visual acuity/glaucoma screening
• Breast self-examination
• Skin exposure to ultraviolet rays
• Suicide: depressive symptoms
• Tobacco, alcohol, other drugs

COUNSELING RESOURCES
American College of Obstetricians and Gynecologists: A 

healthy diet. ACOG Patient Education Pamphlet BP151. 
Washington, DC, ACOG, 2001.

American College of Obstetricians and Gynecologists: 
Cholesterol and your health. ACOG Patient Education 
Pamphlet AP101. Washington, DC, ACOG, 2004.

American College of Obstetricians and Gynecologists: 
Herbal products for menopause. ACOG Patient Educa-
tion Pamphlet AP158. Washington, DC, ACOG, 
2003.

American College of Obstetricians and Gynecologists: 
Hormone therapy. ACOG Patient Education Pamphlet 
AP066. Washington, DC, ACOG, 2003.

American College of Obstetricians and Gynecologists: 
Osteoporosis. ACOG Patient Education Pamphlet 
AP048. Washington, DC, ACOG, 2003.

American College of Obstetricians and Gynecologists: 
Staying active. ACOG Patient Education Pamphlet 
BP153. Washington, DC, ACOG, 2001.

Back pain is a common
“anginal equivalent” in
women

Fatigue and dyspnea on exertion
with decreased exercise tolerance
are common complaints
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American College of Obstetricians and Gynecologists: 
Staying healthy (for women ages 65 and older). ACOG 
Patient Education Pamphlet BP141. Washington, DC, 
ACOG, 2004.

American College of Obstetricians and Gynecologists: 
Taking medications. ACOG Patient Education 
Pamphlet BP152. Washington, DC, ACOG, 2001.

INTERVENTIONS: IMMUNIZATIONS
Periodic
• Tetanus–diphtheria booster (every 10 years)
• Infl uenza vaccine (annually)
• Pneumococcal vaccine (once)

High-Risk Groups
• Hepatitis B vaccine

REFERENCES
Level II
Bradley CS, Zimmerman MB, Qi Y, et al: Natural history of pelvic 

organ prolapse in postmenopausal women. Obstet Gynecol 2007;
109:848.

Centers for Disease Control and Prevention: Use of mammograms 
among women aged ≥40 years—United States, 2000–2005. MMWR 
Morb Mortal Wkly Rep 200726;56:49.
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Gynecol 2007;109:841.
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screening. Committee Opinion No. 356. Washington, DC, ACOG, 
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In Katz VL, Lentz GM, Lobo RA, Gershenson DM: Comprehen-
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p 148.
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Abortion 7
INTRODUCTION
Description: Abortion is the loss or failure of early preg-

nancy in several forms: complete, incomplete, inevitable, 
missed, septic, and threatened. A complete abortion is 
the termination of a pregnancy before the age of viabil-
ity, typically defi ned as occurring at less than 20 weeks 
from the fi rst day of the last normal menstrual period or 
involving a fetus of weight less than 500 g. Most com-
plete abortions generally occur before 6 weeks or after 
14 weeks of gestation. An incomplete abortion is the 
spontaneous passage of some, but not all, of the products 
of conception, associated with uniform pregnancy loss. 
A pregnancy in which rupture of the membranes and/or 
cervical dilation takes place during the fi rst half of preg-
nancy is labeled an inevitable abortion. Uterine contrac-
tions typically follow, ending in spontaneous loss of the 
pregnancy for most patients. A missed abortion is the 
retention of a failed intrauterine pregnancy for an 
extended period; however, with ultrasound studies, this 
can often be detected signifi cantly sooner than it could 
be on clinical grounds alone. A septic abortion is a 
variant of an incomplete abortion in which infection of 
the uterus and its contents has occurred. A threatened 
abortion is a pregnancy that is at risk for some reason. 
Most often, this applies to any pregnancy in which 
vaginal bleeding or uterine cramping takes place but no 
cervical changes have occurred.

Prevalence: Estimates for the frequency of complete 
abortions are as high as 50% to 60% of all conceptions 
and between 10% and 15% of known pregnancies. Of 
pregnant women hospitalized for bleeding, 60% have an 
incomplete abortion. Less than 2% of fetal losses are 
missed abortions. Septic abortions occur in 0.4 to 0.6 of 
100,000 spontaneous pregnancy losses. Threatened 
abortions occur in 30% to 40% of pregnant women.

Predominant Age: Reproductive.
Genetics: Some chromosomal abnormalities are associ-

ated with reduced or absent fertility and increased risk 
of fetal loss (e.g., translocations).

ETIOLOGY AND PATHOGENESIS
Causes: Endocrine abnormalities (25% to 50%)—hyper-

androgenism, in utero diethylstilbestrol (DES) exposure, 
luteal phase defect, thyroid disease. Genetic factors 
(10% to 70%)—balanced translocation/carrier state, 
nondisjunction, trisomy (40% to 50%, trisomy 16 most 
common, any possible except trisomy 1), monosomy X 
(15% to 25%), triploidy (15%), tetraploidy (5%). Repro-
ductive tract abnormalities (6% to 12%)—abnormality 
of placentation, bicornuate or unicornuate uterus, 
incompetent cervix, intrauterine adhesions (Asherman’s 
syndrome), in utero diethylstilbestrol exposure, leiomy-
omata uteri (submucous), septate uterus. Infection—
Mycoplasma hominis, syphilis, toxoplasmosis, Ureaplasma 
ureolyticus, possibly chlamydia and herpes. Systemic 
disease—chronic cardiovascular disease, chronic renal 
disease, diabetes mellitus, systemic lupus erythematosus/
lupus anticoagulant. Environmental factors—alcohol, 
anesthetic gases, drug use, radiation, smoking, toxins. 

Other factors—advanced maternal age, delayed fertiliza-
tion (old egg), trauma.

Risk Factors: Increasing parity, increasing maternal age, 
increasing paternal age, a short interval between preg-
nancies, excessive caffeine consumption (≥6 cups of 
coffee per day). Retention of tissue after pregnancy loss 
increases the risk of a septic abortion.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• General—vaginal bleeding (may be bright red to dark 

in color)
• Abdominal cramping (generally rhythmic, accompa-

nied by pelvic or low back pressure)
• Passage of tissue (complete and incomplete abortion)
• Cervical dilation (typical of all types of abortion except 

missed and threatened)
• Cervical dilation with tissue visible at the cervical os 

(diagnostic of either incomplete or inevitable abortion)
• Missed abortion—decreased or minimal uterine growth 

early in pregnancy
• Vaginal bleeding that changes to a dark-brown dis-

charge that continues
• Loss of early symptoms of pregnancy, such as breast 

fullness or morning sickness
• Disseminated intravascular coagulopathy (DIC) can 

occur when an intrauterine fetal demise in the second 
trimester has been retained beyond 6 weeks after the 
death of the fetus (rare)

• Septic abortion—severe hemorrhage (vaginal)
• Midline lower abdominal pain
• Uterine and perimetric tenderness
• Bacteremia
• Septic shock
• Renal failure

• Threatened abortion—implantation bleeding
• Cervical polyps, cervicitis
• Other causes of lower abdominal discomfort (e.g., 

urinary tract infection, constipation)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Ectopic pregnancy
• Cervical polyps, cervicitis
• Molar pregnancy
• Possibility of trauma, including perforation of the uterus 

or vagina, when sepsis is present
Associated Conditions: Thirty percent of patients treated 

by sharp curettage for missed abortion form intrauterine 
adhesions. Septic abortion is associated with septic 
shock, ascending infection (myometritis, pelvic infl am-
matory disease), disseminated intravascular coagulopa-
thy, and renal failure.

Workup and Evaluation
Laboratory: Administer a pregnancy test (if pregnancy 

has not been confi rmed). If serial determinations of 
20
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quantitative β-human chorionic gonadotropin (β-hCG) 
do not show at least a 66% increase every 48 hours, 
the outlook for the pregnancy is poor. Perform com-
plete blood count (if blood loss has been excessive). 
Serial determinations of serum β-hCG may be used to 
confi rm pregnancy loss but are not required for 
diagnosis.

Imaging: Ultrasonography of the uterus may be used to 
confi rm loss of intrauterine contents, the absence of a 
fetal pole, or failure to grow.

Special Tests: None indicated.
Diagnostic Procedures: If signifi cant cervical dilation is 

identifi ed by speculum and bimanual examination or if 
tissue is seen at the cervix, the diagnosis of inevitable or 
incomplete abortion is established.

Pathologic Findings
Products of conception (including chorionic villi); in a 
missed abortion there is the absence of a fetal pole.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Support and evaluation are helpful; 

analgesia if required. Rh-negative mothers should be 
treated with Rh immune globulin after completion of 
the abortion. Because ovulation may occur as early as 2 
weeks after an abortion, a discussion of contraception is 
warranted.

Specifi c Measures: When there is a complete abortion, 
immediate considerations include control of bleeding, 
prevention of infection, pain relief (if needed), and emo-
tional support. Ensuring that all the products of the 
conception have been expelled from the uterus controls 
bleeding. Although most patients with an incomplete or 
inevitable abortion spontaneously pass the remaining 
tissue (complete abortion), bleeding, cramping, and the 
risk of infection associated with expectant management 
generally require surgical evacuation. If retained tissue 
is present or cannot be ruled out, curettage must be 
performed promptly. When a missed abortion is diag-
nosed, evacuation of the uterus can be accomplished 
either through dilation and evacuation or through 
medical therapies such as prostaglandin suppositories or 
mifepristone (RU-486), based on the stage of the preg-
nancy and other considerations. Septic abortion requires 
immediate and aggressive management. Broad-spectrum 
parenteral antibiotics, fl uid therapy, and prompt evacu-
ation of the uterus are indicated. Emergency evacuation 
of the uterine contents is mandatory because of the sig-
nifi cant threat they represent. When the diagnosis of 
threatened abortion is made, intervention should be 
minimal, even when bleeding is accompanied by low 
abdominal pain and cramping. If there is no evidence of 
cervical change, the patient can be reassured and encour-
aged to continue normal activities. If signifi cant pain or 
bleeding persists, especially bleeding leading to hemo-
dynamic alterations, evacuation of the uterus should be 
carried out.

Diet: No specifi c dietary changes are indicated unless 
immediate surgical therapy is being considered; in that 
case, nothing should be taken by mouth.

Activity: Generally there is no restriction. When sepsis is 
present, bed rest is initially required while therapy 
is instituted. After evacuation is accomplished and fever 
is reduced, the patient may return to normal activity. 
Although frequently recommended, a short period of 
bed rest has no documented benefi t for patients with a 
threatened abortion.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP038 (Bleeding During Pregnancy), AP090 
(Early Pregnancy Loss: Miscarriage, Ectopic Pregnancy, 
and Molar Pregnancy), AP062 (Dilation and Curettage 
[D&C]), and AB012 (Planning Your Pregnancy).

Drug(s) of Choice
To hasten the expulsion of tissue and reduce bleeding—

oxytocin 10 to 20 units/L IV fl uids or methylergonovine 
maleate (Methergine) 0.2 mg IM may be used.

Septic abortion—aggressive fl uid therapy, antibiotic 
therapy (ampicillin 1 to 2 g IV followed by 500 mg IV 
every 4 to 6 hours, ampicillin/sulbactam 1.5 to 3 g IV 
every 6 hours, or clindamycin 600 mg IV or IM every 6 
hours and gentamicin 80 mg IM every 8 hours).

Contraindications: Undiagnosed vaginal bleeding.
Precautions: Methergine should be used with care in 

patients with hypertension.
Interactions: Vasoconstrictors and ergot alkaloids.

Alternative Drugs
Prostaglandin E2, mifepristone (RU-486). For septic 

abortion, other broad-spectrum antibiotics, singly or in 
combination, are available.

FOLLOW-UP
Patient Monitoring: Anticipate normal return of men-

strual function in 4 to 6 weeks and offer contraceptive 
counseling. Patients with septic abortions must be moni-
tored for the possibility of septic shock.

Prevention/Avoidance: None. Septic abortions may be 
prevented by the prompt evacuation of the uterus for 
patients with incomplete or inevitable abortions. Data 
on the risk of sepsis for patients with missed abortions 
are lacking; therefore, expectant, medical, or surgical 
managements are all acceptable.

Possible Complications: Infection (myometritis, pelvic 
infl ammatory disease) may occur. Removal of the 
products of conception, combined with vaginal rest 
(no tampons, douches, or intercourse), provides ade-
quate protection against infection for most patients.

Expected Outcome: The risk of pregnancy loss subse-
quent to a spontaneous abortion increases slightly, 
although much of this increase may be due to selection 
for those with factors that preclude successful preg-
nancy. For those with an inevitable abortion who do not 
spontaneously lose the pregnancy, infection or bleeding 
often ensue, requiring evacuation of the uterus. Missed 
abortions may spontaneously abort, progressing through 
incomplete to complete stages, or they may be evacu-
ated. After the pregnancy has terminated (spontaneous 
abortion or surgical evacuation of products of concep-
tion), normal menses return in 4 to 6 weeks. With 
aggressive antibiotic treatment and prompt evacuation 
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of the uterus, the outcome should be good for patients 
with a septic abortion. Among patients with a threatened 
abortion, one half go on to lose the pregnancy in a 
spontaneous abortion. (The risk of failure is greater in 
those who bleed for 3 or more days.) For those who 
carry the fetus to viability there is a greater risk for 
preterm delivery and low fetal birth weight and a higher 
incidence of perinatal mortality. There does not, 
however, appear to be a higher incidence of congenital 
malformations in these newborns.

MISCELLANEOUS
Other Notes: When losses are caused by aneuploidy or 

polyploidy, they tend to happen earlier in gestation (75% 
before 8 weeks) and are more likely to recur in subse-
quent pregnancies. Abnormal development, including 
the zygote, embryo, fetus, or placenta, is common. Expul-
sion of the pregnancy is almost always preceded by the 
death of the embryo or fetus. For threatened abortion, 
intercourse is usually proscribed for 2 to 3 weeks, or 
longer, although this probably provides more psycho-
logical support than medical effect. Progesterone therapy 
for threatened abortions is of no benefi t and may poten-
tially result in virilization of a fetus or a missed abortion. 
It should not be used. Incomplete abortions are more 
common after the 10th week of gestation, when fetal and 
placental tissues tend to be passed separately.

ICD-9-CM Codes: 634.9 (Complete abortion), 637.9 
(Incomplete abortion), 634.7 (Inevitable abortion), 632 
(Missed abortion), 634.0, 635.0 (Septic abortion follow-
ing legal termination of pregnancy), 636.0 (Septic 
abortion following illegal termination of pregnancy), 
640.0 (Threatened abortion).
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Abuse: Physical and Sexual 8
INTRODUCTION
Description: Abuse is a pattern of physical trauma that 

occurs within a continuing relationship. Although the 
defi nition of abuse requires only one episode of physical 
abuse, a pattern of escalating violence is more typical. 
(In at least one fourth of cases, there have been three or 
more episodes of violence in the 6 months preceding the 
report of abuse.) In the United States, women are at 
greater risk of injury or death at the hands of a domestic 
partner than from an unrelated attacker. Sexual abuse is 
a specifi c form of physical abuse that relates to trauma 
of a sexual nature or a pattern of coercive sexual 
activities. Sexual abuse includes, but is not limited to, 
disrobing, exposure, photography or posing, oral–
genital contact, insertion of foreign bodies, and vaginal 
or rectal intercourse.

Prevalence: More than 1.5 million cases of domestic vio-
lence occur each year. It is estimated that between 5% 
and 25% of women treated for injuries in emergency 
rooms receive these injuries as a result of domestic vio-
lence. Of adults, 20% to 40% report abuse or sexual 
victimization before age 18 years, and 10% to 25% of 
wives report one or more episodes of sexual abuse.

Predominant Age: Any, most common teens to 30s.
Genetics: Women are the primary victims of domestic 

violence, accounting for almost 95% of incidents.

ETIOLOGY AND PATHOGENESIS
Causes: Multiple factors. Alcohol or drugs are often 

involved, although they are not causative factors.
Risk Factors: Such abuse occurs at a slightly higher rate 

among those of lower educational or socioeconomic 
status.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Physical abuse—Signs and symptoms are highly vari-

able. (In almost 85% of reported cases, the injuries 
sustained are suffi cient to require medical treatment. 
Between 5% and 25% of women treated for injuries 
in emergency rooms receive these injuries as a result 
of domestic violence. The correct diagnosis is rendered 
in less than 5% of women. The most frequent locations 
for injuries are the head, neck, chest, abdomen, and 
breasts. Upper-extremity injuries result from defensive 
efforts.)

• Sexual abuse—Signs and symptoms are nonspecifi c.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Depression (may mimic the vague complaints that 

should raise the suspicion of abuse)
• Coagulopathy (leading to bruising)
Associated Conditions: More than one half of men who 

abuse their wives abuse their children as well. Between 
one third and one half of all murders of women occur 
at the hands of a male partner.

Workup and Evaluation
Laboratory: No evaluation is indicated.
Imaging: No imaging is indicated unless fracture or other 

injury is suspected.
Special Tests: The fi ve-question Abuse Assessment Screen 

increases the likelihood of detecting abuse. The longer 
it has been since an assault or when abuse is ongoing, 
the more likely it is for the presenting complaints to be 
unrelated to the underlying acute concerns generated by 
the attack. Somatic complaints and subtle behavioral 
changes may suggest the possibility of domestic violence 
or abuse.

Diagnostic Procedures: History and suspicion. Because 
one of the pivotal aspects of sexual assault is the loss of 
control, every effort should be made to allow the patient 
control over even the most trivial aspects of the physical 
examination.

Pathologic Findings
In the typical battering relationship three phases are usually 
present: a tension-building phase that gradually escalates; 
the battering incident, which may be triggered by almost 
any event; and a period of contrition during which the 
batterer apologizes and asks for forgiveness. This cycle 
tends to repeat and escalate with greater physical harm and 
risk and less remorse.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Offer support, contact with social 

agencies, and assistance with developing means for inde-
pendence (e.g., money, transportation, destination, child 
care) should escape become necessary.

Specifi c Measures: Assess and manage any injuries 
present. The patient should be given the telephone 
number of and directions to a shelter or safe house.

Diet: No specifi c dietary changes are indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP083 
(The Abused Woman).

Drug(s) of Choice
None indicated. Great care must be used with any antide-

pressants or other mood-altering drugs given in these 
situations.

FOLLOW-UP
Patient Monitoring: In many locations, suspected sexual 

assault must be reported to law enforcement authorities. 
In all locations, suspected abuse, sexual or otherwise, 
occurring to a minor must be reported.

Prevention/Avoidance: None. Patients must be told they 
are not at fault and that their efforts to change the abuser 
are unlikely to have an effect in reducing the number of 
future episodes.

Possible Complications: Escalating violence with an 
increasing risk of severe injury or death.
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Sexual Abuse in Girls

Acute injury

Chronic injury

Rape kit used if injury
less than 72 hours old

Colposcopy valuable
adjunct to examination

Acute injury shows perineal
edema and ecchymoses

Deep laceration extends
into posterior fourchette

Edema and ecchymosis of labia

Enlargement of hymen

Stellate lacerations
from 3 to 9 o’clock

Rounding and enlargement
of hymenal orifice

Revascularization

Scarring

Redundant hymen
(normal finding)

Attenuation of
posterior rim of hymen

Lateral scarring 
and adhesion

Distortion of 
hymenal orifice

Fusion of labia 
(may not result from trauma)
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with
E. Hatton

Provocation 
(inconsequential)

Head and neck

Defensive injuries common 
on upper extremities

Causes of abuse are multifactorial 
but alcohol, drugs, and domestic 
discord are common factors

Chest and 
breasts

Abdomen

Sexual abuse may involve children 
as well as adults

Abuse Cycle
Common injury sites in abuse

Cycle of abuse is characterized by progressively smaller incidents inciting progressively greater violence
interspersed with periods of remorse.

Severity of 
violenceSeverity of 

inciting incident

Initial event 
(minor)

Battering

ContritionContrition

Provocation

Tension 
building

Battering

Tension 
building

Abuse: Physical and Sexual
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Expected Outcome: The pattern of physical or sexual 
abuse is ongoing. Acute management of trauma is only 
a part of the larger problem and interpersonal dysfunc-
tion. If the abuser receives counseling and treatment, the 
outcome can be good; without it there is great risk of 
continued or worsening abuse. Abuse is associated with 
poorer general and sexual health for the victim. In one 
study, more than half of women who were abused had 
experienced common physical complaints during the 
previous 12 months compared with one third of the 
nonabused.

MISCELLANEOUS
Pregnancy Considerations: Of pregnant women, 10% to 

20% report physical abuse during pregnancy. For these 
women, injuries to the breast and abdomen are more 
frequent.

ICD-9-CM Codes: 995.81, 995.85 (Multiple forms).
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Acne 9

INTRODUCTION
Description: Acne is an infl ammatory disorder of the 

sebaceous glands that results in comedones, papules, 
infl ammatory pustules, and scarring. The signifi cance of 
acne for a woman often exceeds that dictated by medical 
considerations. It is often a reason to either choose or 
discontinue the use of oral contraceptives. Acne, or the 
fear of it, is a major factor in poor compliance with oral 
contraceptives.

Prevalence: Most adolescents, 15% seek care.
Predominant Age: Early teens to 20s, may persist into 

40s.
Genetics: No genetic pattern. Women generally have 

milder forms of acne than men, although the social 
consequences are often greater.

ETIOLOGY AND PATHOGENESIS
Causes: Increased turnover of keratin in sebaceous glands 

under the infl uence of androgens. This results in a 
keratin plug (comedone) that obstructs sebum drainage 
from the gland. Infection by Propionibacterium acnes 
results in infl ammation and pustule formation.

Risk Factors: Increased androgen of adolescence, oily 
cosmetics or moisturizers, virilizing conditions, medica-
tions (oral contraceptives, iodides, bromides, lithium, 
phenytoins, corticosteroids), and poor local hygiene.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Closed comedones (whiteheads)
• Open comedones (blackheads, black because of oxida-

tion of sebum)
• Nodules and papules
• Pustules and cysts, with or without erythema and edema, 

may result in scarring
• Most lesions concentrated over the forehead, cheeks, 

nose, upper back, and chest

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chemical exposure (grease, oils, tars)
• Folliculitis
• Steroid acne
• Virilizing tumors

Concerns about acne may serve as a surrogate for other 
issues including sexual development, menstruation, and 
contraception.
Associated Conditions: Social or emotional withdrawal.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examin -

ation.

Pathologic Findings
Increased oiliness of the skin, increased skin thickness 
with hypertrophic sebaceous glands, perifolliculitis, and 
scarring.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: General hygiene, nail clipping (to 

reduce secondary trauma and infections), twice-a-day 
cleansing with a mild soap, oil-free sunscreens.

Specifi c Measures: Comedone extraction (with extrac-
tor), topical medical therapy. Light-based treatment 
modalities have also begun to show effi cacy.

Diet: No specifi c dietary changes indicated. (None have 
been shown to be effective.)

Activity: No restriction.
Patient Education: General hygiene measures, need for 

long-term treatment. American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP014 
(Growing Up [Especially for Teens]), AP112 (Birth 
Control [Especially for Teens]), AP021 (Birth Control 
Pills).

Drug(s) of Choice
Benzoyl peroxide 5% applied to skin every night
Tretinoin (retinoic acid) 0.025% cream applied to skin 

every night (applying 1/2 hour after washing reduces 
side effects)

Topical antibiotics—erythromycin, clindamycin (2%) in 
water base

Systemic antibiotics—tetracycline 250 mg PO four times 
daily for 7 to 10 days then tapering to lowest effective 
dose, erythromycin 250 mg PO four times daily for 7 to 
10 days then tapering to lowest effective dose.

Oral contraceptives
Contraindications: Known or suspected allergy, hepatic 

dysfunction for oral agents, pregnancy (tetracycline and 
isotretinoin).

Precautions: Tetracycline may cause photosensitivity.
Interactions: Tetracycline should not be given with ant-

acids, dairy products, or iron. Erythromycin should not 
be given with terfenadine (Seldane) and astemizole 
because it may cause cardiac abnormalities includ -
ing arrhythmias and death. Broad-spectrum antibiotics 
may (theoretically) interfere with oral contraceptive 
effi cacy.

Alternative Drugs
Tretinoin (retinoic acid) 0.025% gel applied on chest or 

back every night.
Isotretinoin (Accutane) 0.5 to 1 mg/kg/day in two doses 

for 12 to 16 weeks with a second course possible after 
an 8-week interval (associated with signifi cant side effects 
including dry skin, dryness of the mucous membranes, 
and cheilitis).
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FOLLOW-UP

Patient Monitoring: Periodic follow-up (monthly) until 
control is obtained. For patients receiving isotretinoin, 
liver function, lipid concentrations, and the possibility 
of pregnancy should be monitored.

Prevention/Avoidance: None.
Possible Complications: Scarring, hypopigmentation or 

hyperpigmentation, keloidal scarring on the sternum or 
shoulders.

Expected Outcome: Gradual improvement over time and 
with therapy.

MISCELLANEOUS
Pregnancy Considerations: Pregnancy may cause a fl are-

up or remission of acne. Isotretinoin and erythromycin 
should not be used during pregnancy.

ICD-9-CM Codes: 706.1.
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Comedones are most
common lesions

Nodular and cystic
forms may result in
permanent scarring

Upper back is
also commonly
involved

Acne results from increased androgen-induced keratin
turnover, causing formation of keratin plugs with
secondary obstruction of sebum drainage from sebaceous
glands. Infection by propionibacterium acnes results in 
inflammation and pustule formation

Plug of keratin and 
oxidized sebumSebum

Forehead, nose, cheeks, and chest
are commonly involved by acne

Keratin plug

Section of closed comedone (whitehead)
showing keratin plug and accumulated
sebum in sebaceous glands

Section of open comedone (blackhead)
showing plug of keratin and oxidized
sebum
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Alzheimer’s Disease 10
INTRODUCTION

Description: Alzheimer’s disease is a degenerative organic 
mental syndrome characterized by progressive intellec-
tual deterioration and dementia—the most common 
form of dementia.

Prevalence: Five million cases annually, 40% of pati -
ents older than 85, seventh leading cause of death 
(2004).

Predominant Age: Older than age 65.
Genetics: 2-fold to 3-fold more common in women, 

increased familial risk (50% of patients). Markers have 
been found on chromosomes 1 and 14 for early onset 
and 12 and 19 for late onset.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Proposed—slow virus, aluminum expo-

sure, accelerated aging, autoimmune process, genetic 
alteration in amyloid production or metabolism.

Risk Factors: Aging, head trauma, Down syndrome, and 
family history.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Loss of mental function (calculation, abstraction, 

memory, aphasia)
• Social withdrawal (anhedonia, apathy, personality 

change, anxiety, depression)
• Delusions and confabulation
• Dementia
• Sleep disturbances and restlessness
• Behavioral change (aphasia, disorientation, disinhibi-

tion, violence or passivity)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Dementia (vascular, infarct, Parkinson’s disease)
• Multiple sclerosis
• Brain tumor (primary or metastatic)
• Alcohol or drug use/abuse
• Drug reaction
• Depression
• Hepatic or renal failure leading to toxicity
• Neurosyphilis
• Hypothyroidism
Associated Conditions: Down syndrome, depression, 

and insomnia.

Workup and Evaluation
Laboratory: Screening to rule out other causes as 

indicated.
Imaging: Computed tomography (CT) or magnetic reso-

nance imaging (MRI) may show characteristic changes 
but are not required to make the diagnosis.

Special Tests: Spinal tap as indicated by the diagnoses 
being considered. Special paper and pencil tests are 
available to help with the assessment of cognitive 
function.

Diagnostic Procedures: History and clinical 
characteristics.

Pathologic Findings
β-Amyloid deposits in neuritic plaques and on arteriolar 
walls characterize the disease. Pyramidal cell loss, decreased 
cholinergic innervation, and neuritic senile plaques are 
also seen.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Support, exercise to reduce restless-

ness and improve sleep, continued cognitive challenge, 
family support.

Specifi c Measures: Estrogen replacement is associated 
with a 50% reduction in risk and a delay in onset of 
symptoms in some studies, although more recent studies 
do not confi rm these fi ndings. For those with Alzheim-
er’s changes, estrogen replacement near the time of 
menopause seems to improve function; late replacement 
(as in the Women’s Health Initiative study) does not.

Diet: No specifi c dietary changes indicated.
Activity: No restriction except those imposed by ability.
Patient Education: Reassurance; extensive educational 

materials are available from support groups, Internet 
sites, and the Alzheimer’s Association (Chicago).

Drug(s) of Choice
Studies on agents to enhance memory (donepezil [Aricept] 

5 to 10 mg daily, galantamine [Razadyne] 4 to 8 mg two 
times daily, rivastigmine [Exelon] 1.5 to 4.5 mg two 
times daily) suggest some improvement for 30% to 50% 
of patients with severe disease. Drugs may be used to 
improve specifi c manifestations such as insomnia or 
depression. Several additional drugs (such as bapineu-
zumab and lecozotan) are currently in phase 3 trials, but 
no clearly effective therapy appears imminent.

Contraindications: Avoid anticholinergic drugs, such as 
tricyclic antidepressants and antihistamines.

Precautions: Tacrine (Cognex) may cause liver toxicity. 
Benzodiazepines may produce paradoxical excitation. 
Triazolam (Halcion) can produce memory loss, confu-
sion, or psychotic reactions. Care must be taken in the 
use of all drugs in these patients; they tend to tolerate 
them poorly and confusion may lead to dosing errors.

Alternate Therapies: Ginkgo biloba has shown some 
promise in clinical studies.

FOLLOW-UP
Patient Monitoring: Watch for problems with nutrition, 

further mental deterioration, and drug use. Provide con-
tinuing and aggressive family support. Periodically eval-
uate the need for nursing home placement or other 
assistance.

Prevention/Avoidance: None. Some data suggest that 
remaining intellectually active (games or puzzles), physi-
cal activity, and social interaction may reduce the risk or 
delay the onset.
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A. Appearance and interpersonal behavior

Pleasant, neatly 
dressed,
good
spirits

Testing for Defects of Higher Cortical Function

5 minutes later.
Patient: “I'm sorry,
I can't remember.
Did you show me
something?”

GoodB. Language

Doctor: "Write me
a brief paragraph
about your work"

Defective

C. Memory

Doctor: “Here are three
objects: a pipe, a pen, and
a picture of Abraham Lincoln.
I want you to remember them,
and in 5 minutes I will ask
you what they were”

D. Constructional praxis and visual-spatial function

Doctor: “Draw me
a simple picture
of a house”

Depressed,
sloppily dressed,
careless

Belligerent

Good Abnormal

“Draw a 
clock face
for me”

Good Abnormal

E. Reverse counting

Doctor: “Count backward
from five to one for me”
Patient: "5...3...4...,
sorry, I can't do it”

Doctor: “Spell the word "worlds”
backward for me”
Patient: "W..L..R..D..S”
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Possible Complications: Progressive deterioration with 
metabolic changes, dehydration, drug overdose, falls, 
depression, and suicide.

Expected Outcome: Poor—progressive deterioration 
with 8- to 10-year average survival.

MISCELLANEOUS
ICD-9-CM Codes: 331.0, 290.0 (Senile dementia, uncom-

plicated), 290.10 (Presenile dementia, uncomplicated).
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Anemia 11
INTRODUCTION
Description: Anemia is a reduction below normal in the 

oxygen-carrying capacity of the blood as refl ected by the 
hemoglobin or hematocrit values. Women are at higher 
risk because of menstrual blood loss.

Prevalence: More than 20% of women, 50% to 60% of 
pregnant women.

Predominant Age: Reproductive most common for 
women.

Genetics: Hemoglobinopathies such as sickle cell disease, 
thalassemia, and others are associated with anemia.

ETIOLOGY AND PATHOGENESIS
Causes: Abnormalities of production (e.g., iron defi ciency, 

chronic disease, chemotherapy, radiation). Abnormali-
ties of destruction or loss (e.g., hemorrhage, hemolysis, 
sickle cell disease).

Risk Factors: Excessive blood loss (menorrhagia), poor 
diet, pica, malabsorption, chronic disease, endocrinopa-
thy (thyroid). Smokers have slightly higher hemoglobin 
values (0.5 to 1.0 g/dL).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Fatigue, palpitations, dyspnea, exhaustion (late signs)
• Ice craving, spooning or ridging of fi ngernails (iron-

defi ciency anemia)
• Sore mouth or dysphagia (B12 or iron-defi ciency 

anemia)
• Joint and bone pain (sickle cell anemia)

DIAGNOSTIC APPROACH
• Differential Diagnosis: See illustration.
• Associated Conditions: Stomatitis, ridging and spoon-

ing of fi ngernails, hypersegmented polymorphonuclear 
neutrophils (megaloblastic anemia).

Workup and Evaluation
Laboratory: Mean corpuscular volume, reticulocyte count, 

blood smear, iron studies, hemoglobin electrophoresis; 
others based on individual patient—serum iron, total 
iron binding capacity, serum ferritin.

Imaging: No imaging indicated.
Special Tests: Bone marrow analysis (not necessary for 

the majority of patients).
Diagnostic Procedures: Laboratory evaluation.

Pathologic Findings
Based on underlying cause.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, diet counseling, control 

of menstrual abnormalities.
Specifi c Measures: Based on cause.
Diet: Adequate iron (7 to 12 mg/day) and folate (1 to 

5 mg/day).
Activity: No restriction.
Patient Education: Diet counseling; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP001 (Nutrition During Pregnancy).

Drug(s) of Choice
Iron supplements (ferrous sulfate 300 to 350 mg PO three 

times daily) for 6 to 12 months or longer. (Parenteral 
iron may be given to patients with severe anemia or to 
those who do not comply with oral therapy.)

For pernicious anemia—vitamin B12 100 mg intramuscu-
larly (IM) monthly. (Treatment of megaloblastic anemia 
resulting from B12 defi ciency with folate will reverse 
anemia, but progressive and irreversible neurologic 
damage may result. B12 levels should always be checked 
if this is suspected.)

Precautions: Anaphylaxis may occur with parenteral 
iron.

Interactions: Ascorbic acid increases absorption of iron.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, peri-

odic evaluation of blood count.
Prevention/Avoidance: Good diet, control of excessive 

menstrual blood loss.
Possible Complications: Progressive and irreversible 

neurologic damage may result with untreated vitamin 
B12 defi ciency.

Expected Outcome: Generally good response to iron 
therapy (iron-defi ciency type).

MISCELLANEOUS
Pregnancy Considerations: Anemia more common in 

pregnancy.
ICD-9-CM Codes: 285.9 (others based on cause).

REFERENCES
Level III
Hillman RS, Rinder HM, Ault KA: Hematology in Clinical Practice. 

New York, McGraw-Hill, 2005.
De Gruchy GC: Clinical Hematology in Medical Practice. London, 

Blackwell Publishing, 1989.
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Stomatitis and
glossitis

Signs and symptoms

Shortness of
breath (late)

Abnormalities
of production

Abnormalities
of destruction

Laboratory studies
Mean corpuscular volume (MCV),
reticulocyte count, blood smear,
hemoglobin electrophoresis. Other
studies as indicated on a per case basis:

serum iron,
total iron binding capacity
serum ferritin,
B12, folate

Laboratory
diagnostic
approach

Anemia
HgB�12 g/dl
HCT�37%

MCV
reticulocyte
count

       MCV: High
�100 fL
Folate deficiency
B12 deficiency
Liver disease
Refractory anemia
Hypothyroidism

     MCV: Normal
(80–100 fL)
Hemorrhage
Hemolysis

        MCV: Low
�80 fL
Iron deficiency
Thalassemia
Sideroblastic anemia
Aluminum overload
Copper deficiency

Blood smear
Serum B12
RBC folate

RBC
Morphology
Serum
haptoglobin

Iron studies
Blood smear
Hgb analysis

        Congenital
Sickle cell disease
Thalassemia
Hgb C
Hereditary
spherocytosis
Abetalipo-
proteinemia

          Acquired
Prosthetic heart valve
Microangiopathic anemia
Liver disease
Chronic renal disease
Alcohol abuse
Multiple myeloma
Immune disease
Addison‘s disease
Hypothyroidism

Excessive blood loss
(menorrhagia)

Hemolysis
Sickle cell disease

Anemia is often asymptomatic
but may exhibit fatigue and
exhaustion late. Other signs and
symptoms may be related to the
specific cause.

HCT, hematocrit value; HgB hemoglobin; RBC, red blood cell.

Low dietary iron
Thyroid disease
Liver disease
Malabsorption
Chemotherapy/
Radiation

with
E. Hatton
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Anorectal Fistula 12
INTRODUCTION
Description: An anorectal fi stula involves communication 

between the anal or rectal canal and the perineum.
Prevalence: Common. For women, 5.6/100,000 popula-

tion. The male-to-female ratio is 1.8 : 1.
Predominant Age: Any, average late 30s.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anorectal fi stulae may arise spontaneously or 

result from the drainage of a perirectal abscess. Patients 
with anal fi stulae should be evaluated for the possibility 
of infl ammatory bowel disease.

Risk Factors: Although Crohn’s disease and tuberculosis 
are recognized risk factors, in most patients a predispos-
ing cause is not apparent. Other risk factors include 
tears, puncture wounds, and internal hemorrhoids; less 
commonly carcinoma, radiation therapy, actinomycoses, 
tuberculosis, and chlamydial infections increase risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intermittent perineal drainage or discharge
• Perianal lump or mass
• Pain (external sphincter) with defecation
• Anal bleeding
• Skin excoriation
• Most fi stulae have involvement of the posterior midline 

and origin in the anorectal crypts

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Infl ammatory bowel disease (Crohn’s disease)
• Pilonidal sinus
• Perianal or other abscess
• Rectal carcinoma
• Acne inversa
• Bartholin gland abscess
Associated Conditions: Crohn’s disease.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: If infl ammatory bowel disease is suspected, lower 

gastrointestinal series. Fistulography (accuracy rate 16% 
to 48%) or magnetic resonance imaging (MRI; becom-
ing the study of choice when evaluating complex fi stulae; 
shown to reduce recurrence rates by identifying unknown 
extensions).

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

probe of fi stulous tract. Anoscopy, proctoscopy, or 
sigmoidoscopy may be helpful.

Pathologic Findings
Infl ammation and granulation change from chronic infec-
tion. Tract may be single or multiple. Internal opening is 
generally within an anal crypt.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, stool softening, and sitz 

baths.
Specifi c Measures: The only effective treatment is surgi-

cal, often carried out under general or spinal anesthesia 
in an ambulatory surgery unit. Fistulectomy or fi stulot-
omy should not be performed in the presence of diar-
rhea or active infl ammatory bowel disease.

Diet: High-fi ber diet advisable.
Activity: No restriction.
Patient Education: Perianal care, sitz baths.

Drug(s) of Choice
Although the only effective treatment is surgery, the use 

of stool softeners is often benefi cial.

FOLLOW-UP
Patient Monitoring: Close follow-up during postopera-

tive period, routine health care thereafter.
Prevention/Avoidance: None.
Possible Complications: Constipation, rectovaginal 

fi stula, recurrence.
Expected Outcome: Healing is generally good after sur-

gical excision, although recurrence resulting from 
underlying disease is common.

MISCELLANEOUS
Other Notes: Goodsall-Salmon law states that fi stulae 

with an external opening anterior to a plane passing 
transversely through the center of the anus will follow a 
straight radial course to the dentate line. Fistulae with 
their openings posterior to this line will follow a curved 
course to the posterior midline. Exceptions to this rule 
are external openings more than 3 cm from the anal 
verge, which almost always originate as a primary or 
secondary tract from the posterior midline, consistent 
with a previous horseshoe abscess.

Pregnancy Considerations: No effect on pregnancy, 
although may affect the choice of an episiotomy site.

ICD-9-CM Codes: 565.1.

REFERENCES
Level I
Pescatori M, Ayabaca SM, Cafaro D, et al: Marsupialization of 

fi stulotomy and fi stulectomy wounds improves healing and 
decreases bleeding: a randomized controlled trial. Colorectal Dis 
2006;8:11.

Level II
Buchanan GN, Halligan S, Williams AB: Magnetic resonance imaging 

for primary fi stula in ano. Br J Surg 2003;90:877.
Quah HM, Tang CL, Eu KW, et al: Meta-analysis of randomized 

clinical trials comparing drainage alone vs primary sphincter-
cutting procedures for anorectal abscess-fi stula. Int J Colorectal Dis 
2006;21:602. Epub 2005 Nov 30.

Level III
Bassford T: Treatment of common anorectal disorders. Am Fam 

Physician 1992;45:1787.
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Malecot catheter (allows ingrowth of 
fibrous tissue, making removal difficult)

Fistula tract

Seton

Crohn’s ulcer

Sepsis of fistula tract controlled by placing seton 
(avoids fistulotomy wounds, which heal poorly)

Seton left in place between internal and external 
openings to prevent abscess formation and further 
destruction of sphincter mechanism

Mushroom catheter

Abscess drained by placing small mushroom catheter as 
close to anus as possible to avoid subsequent long 
fistula tract

Appearance and Management of Anorectal Crohn’s Disease 

Probe

Seton (heavy suture 
or rubber band)
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Types of anal fistulae

Complete internal

Blind internal (sinus)

External (intrasphincteric and trans-sphincteric)

Branching (complex)

Horseshoe

Goodsall-Salmon Law

Unusually located (often multiple) anal 
fistulae, abscesses, ulcers, and edematous 
hemorrhoidal skin tags
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Anxiety 13
INTRODUCTION
Description: Anxiety is a common acute or chronic 

emotion associated with physical symptoms, and it is two 
to three times more common in women. Subtypes 
include situational anxiety, adjustment disorders, panic 
disorders, phobias, and post-traumatic stress disorder. 
Obsessive-compulsive disorders are often classifi ed in 
this group as well.

Prevalence: Eighteen percent of women, 40 million 
Americans.

Predominant Age: 20 to 45.
Genetics: Increased risk of panic disorders within 

monozygotic twins. Panic disorder, social phobia, and 
obsessive-compulsive disorders have a genetic base.

ETIOLOGY AND PATHOGENESIS
Causes: Psychosocial stressors, abnormality of the 

neurotransmitter system (serotonin, norepinephrine, 
γ-aminobutyric acid) involving the amygdala and 
hippocampus.

Risk Factors: Social, family or fi nancial stress, medical 
illness, family history, and a lack of social support 
network.

CLINICAL CHARACTERISTICS
Signs and Symptoms (Vary with Subtype)
• Unrealistic or excessive worry
• Sense of impending doom
• Nervousness or instability
• Palpitations or tachycardia
• Hyperventilation or sense of suffocation
• Systemic systems (nausea, abdominal pain, paresthesias, 

diaphoresis, chest tightness, dizziness, muscle tension, 
headaches, and backaches)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cardiovascular (ischemic heart disease, valvular disease, 

cardiomyopathies, arrhythmias, mitral valve prolapse)
• Respiratory (asthma, emphysema, pulmonary embolism)
• Central nervous system (transient ischemia, psychomo-

tor epilepsy, essential tremor)
• Metabolic (hyperthyroidism, adrenal insuffi ciency, 

pheochromocytoma, Cushing’s syndrome, hypoglyce-
mia, hypokalemia, hyperparathyroidism, myasthenia 
gravis)

• Nutritional (thiamine, pyridoxine, or folate defi ciency)
• Medication/drugs (caffeinism, alcohol, cocaine, sympa-

thomimetics, amphetamine)
Associated Conditions: Mitral valve prolapse, irritable 

bowel syndrome (IBS), depression, agoraphobia, sub-
stance abuse, and somatoform disorders.

Workup and Evaluation
Laboratory: No specifi c evaluation indicated. Tests should 

be based on the diagnoses being considered (e.g., thyroid 
function studies).

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and psychological 

testing.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and assessment of cause 

and subtype, screening for substance abuse, counseling, 
establishing ties to support systems, beginning exercise 
program, and maintaining frequent follow-up.

Specifi c Measures: Psychotherapy (cognitive–behavioral 
therapy), medications.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP068 
(Alcohol and Women), AP083 (The Abused Woman).

Drug(s) of Choice
Acute anxiety or adjustment disorders—short-term benzo-

diazepines (alprazolam, 0.25 mg two to three times daily, 
increase in 0.25-mg increments if needed).

Generalized anxiety—azaperones (buspirone [BuSpar] 
5 mg PO two to three times daily, increased every 2 to 
3 days to a maximum of 60 mg/day).

Panic disorders and phobias—selective serotonin reuptake 
inhibitors (SSRIs; fl uoxetine [Prozac] 4 mg PO, increased 
by 4 mg every 5 days to maximum of 40 mg, sertraline 
[Zoloft] 25 mg PO, increased by 25 mg every 5 days, 
paroxetine [Paxil]) 10 mg PO increased by 10 mg every 
5 days).

Obsessive-compulsive disorders—selective serotonin reup-
take inhibitors or clomipramine (Anafranil) 25 mg PO 
two times daily, increased to 250 mg/day.

Contraindications: Benzodiazepines are contraindicated 
in the fi rst trimester of pregnancy, in patients with acute 
alcohol intoxication, and in patients with sleep apnea or 
open-angle glaucoma.

Precautions: Agents with short half-lives (e.g., alprazolam) 
have a high potential for dependency and withdrawal 
symptoms; acute withdrawal may precipitate panic 
attacks or seizures. Hepatic and renal function should 
be monitored in patients using benzodiazepines or bus-
pirone. Breastfeeding should be discouraged in women 
taking chronic or high-dose benzodiazepines.

Interactions: Buspirone should not be used with mono-
mine oxidase inhibitors (MAOIs).

Alternative Drugs
Panic disorders and phobias—imipramine (Tofranil) 10 to 

25 mg PO every night, increased by 10 to 25 mg/day 
every 2 weeks to a maximum of 300 mg/day in adults 
and 100 mg/day in adolescents and elderly patients.
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Clinical features

Anxiety

Sense of
impending doom

Diaphoresis

Hyperventilation
and sense of
suffocation

Serotonin
norepinephrine GABA

Symptoms result from abnormalities
in brain neurotransmitter metabolism

2–3      :       1

Condition is more
common in females

Anxiety may be acute or chronic and the scope of the condition includes situation
anxiety, panic disorders, phobias and adjustment, and post-traumatic disorders

Five major types of anxiety disorders are:
·Generalized anxiety disorder
·Obsessive-compulsive disorder (OCD)
·Panic disorder
·Post-traumatic stress disorder (PTSD)
·Social phobia (or social anxiety disorder)

Systemic somatic symptoms

Abdominal pain
and nausea

Tachycardia
and palpitations

Paresthesias

Headaches
and dizziness

Back pain and
muscle tension

“Somatization” of anxiety results in symptoms in various systemic organ systems
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FOLLOW-UP

Patient Monitoring: Frequent follow-up, identifi cation 
and treatment of associated depression, periodic assess-
ment of renal and hepatic function (based on medical 
therapy chosen).

Prevention/Avoidance: Stress management, relaxation 
training.

Possible Complications: Social withdrawal or isolation, 
drug dependence or side effects.

Expected Outcome: Generally good outcome. (Obses-
sive-compulsive disorders and post-traumatic stress 
disorders are more diffi cult to treat.)

MISCELLANEOUS
Pregnancy Considerations: Medical therapy must be 

adjusted based on risk and need.
ICD-9-CM Codes: 300.00 (others based on cause).
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Asthma 14
INTRODUCTION
Description: Asthma is an intermittent or chronic 

obstructive tracheobronchial condition characterized 
by wheezing or cough. Adult-onset asthma is more 
common in women and poses potential problems during 
pregnancy.

Prevalence: Ten percent of the population.
Predominant Age: Adult ages 16 to 40 years (50% of 

patients are younger than age 10).
Genetics: Familial association with reactive airway disease, 

ectopic dermatitis, and allergic rhinitis.

ETIOLOGY AND PATHOGENESIS
Causes: Allergic factors (airborne pollens, molds, house 

dust, animal dander, feather pillows; a 2004 study showed 
that 71% had more than one allergy and 42% had more 
than three allergies), smoke or pollutants, viral upper-
respiratory infections, aspirin or nonsteroidal anti-
infl ammatory agents, exercise, gastrointestinal refl ux.

Risk Factors: Family history, viral pneumonitis in infancy.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Shortness of breath
• Wheezing and coughing (one or both)
• Prolonged exhalation
• Decreased breath sounds, hyperresonant chest
• Periodic (especially nocturnal) attacks
• Cyanosis and tachycardia
• Pulsus paradoxus, accessory muscle use for breathing, 

fl attened diaphragm on chest radiograph or physical 
examination

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Recurrent pneumonia
• Chronic bronchitis
• Viral or fungal infection
• Aspiration (foreign body)
• Cystic fi brosis
• Tuberculosis
• Mitral valve prolapse
• Congestive heart failure
• Chronic obstructive pulmonary disease
Associated Conditions: Refl ux esophagitis, sinusitis.

Workup and Evaluation
Laboratory: Complete blood count, arterial blood gases 

(severe cases).
Imaging: No imaging indicated. (Chest radiograph 

shows hyperinfl ation, atelectasis, or air leak, but it is 
nonspecifi c.)

Special Tests: Sweat chloride test (childhood), nasal 
eosinophils, pulmonary function testing (peak expira-
tory fl ow rate), allergy testing (selected patients).

Diagnostic Procedures: History, physical examination, 
pulmonary function testing (forced expiratory volume in 

1 second, or FEV1). An excellent offi ce screening test is 
to ask the patient to blow out a lit match held at arm’s 
length. Patients with reduced FEV1 are unable to 
accomplish this task.

Pathologic Findings
Narrowing of large and small airways because of bronchial 
smooth muscle spasm, edema, and infl ammation of the 
bronchial mucosa with increased mucus production 
characterize acute attacks. Chronic infl ammatory changes 
are seen histologically. Biochemical factors related to 
infl ammation mediators include chemical, eosinophil, 
and neutrophil chemotactic factors, bradykinins, and 
others.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, eliminate irritants, educa-

tion, caffeine for mild symptoms.
Specifi c Measures: Mild—intermittent β-agonists via 

inhaler or cromolyn sodium four times daily plus low-
dose inhaled steroids (beclomethasone dipropionate 
400 mg/day) may add slow-release xanthines, leukotri-
ene modifi ers (montelukast, zafi rlukast, pranlukast, 
and zileuton). Methylxanthines (theophylline and ami-
nophylline), if suffi cient control cannot be achieved with 
inhaled glucocorticoids and long-acting β-agonists 
alone. Severe—cromolyn sodium plus high-dose inhaled 
steroids plus theophylline (therapeutic level 10 to 20 mg/
mL), inhaled β-agonist to reverse airfl ow obstruction. 
During asthma attacks patients should avoid fl uid 
loading, intermittent positive pressure breathing, or 
airway mist or humidifi cation; these worsen symptoms.

Diet: No specifi c dietary changes indicated. Avoid known 
allergens (if any).

Activity: No restriction or restriction based on pulmonary 
function except for those with exercise-induced asthma 
(e.g., cold weather, excessive activity).

Patient Education: Understanding of disease and use of 
inhalers, education about triggering factors and 
allergens.

Drug(s) of Choice
Cromoglycate and nedocromil
Steroids (beclomethasone, prednisone)
β-agonists (albuterol, bitolterol, salmeterol, terbutaline)
Methylxanthines (theophylline)
Anticholinergics (atropine, ipratropium bromide)
Leukotriene antagonists
Contraindications: Sedatives, mucolytics.
Precautions: β-agonists should only be used 

intermittently.
Interactions: Erythromycin and ciprofl oxacin slow the-

ophylline clearance and can increase levels by 15% to 
20%.

Alternative Drugs
Histamine H1-antagonists, methotrexate.



42 SECTION 2 • Diseases, Disorders, and Common Problems
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FOLLOW-UP

Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Avoid known allergens, aspirin, 

nonsteroidal antiinfl ammatory and β-adrenergic block-
ing drugs. Have a prearranged action plan for acute 
attacks. Obtain annual infl uenza immunization. Avoid 
food additives known to precipitate attacks (sulfi tes and 
tartrazine).

Possible Complications: Respiratory failure, atelectasis, 
and pneumothorax; death. (Mortality increases with 
more than three emergency visits or more than two 
hospital admissions per year, nocturnal symptoms, 
history of intensive care unit admission or mechanical 
ventilation, steroid dependence, and history of syncope 
with attacks.)

Expected Outcome: Excellent with careful management.

MISCELLANEOUS
Other Notes: For those with exercise-induced asthma, 

activities in which the patient breathes large amounts of 
cold air (e.g., skiing or running) are more likely to 
provoke an attack, whereas swimming in an indoor, 
heated pool, with warm, humid air, is less likely to cause 
problems.

Pregnancy Considerations: Roughly 50% of patients 
have no change in symptoms, 25% improve, and 25% 
worsen. Asthma is found in 1% of pregnant patients, 
15% of whom have one or more signifi cant attacks 
during the gestation: the effects are highly variable but 
may include chronic hypoxia, intrauterine growth 
restriction, and (rarely) fetal death.

ICD-9-CM Codes: 493.9 (others based on type and 
cause).
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Cholelithiasis 15

INTRODUCTION
Description: Cholelithiasis is the formation of stones in 

the gallbladder or biliary collecting system. Most stones 
(80%) are the result of precipitation of supersaturated 
cholesterol. Women are three times more likely than 
men to form gallstones.

Prevalence: Ten percent of the population, 1 million cases 
per year.

Predominant Age: Seventy percent of patients older than 
40.

Genetics: Ratio of women to men is 3 : 1; some races at 
greater risk (e.g., Pima Indians). (Pigment gallstones 
affect men and women equally.)

ETIOLOGY AND PATHOGENESIS
Causes: The metabolic alteration leading to cholesterol 

stones is thought to be a disruption in the balance 
between hydroxymethylglutaryl coenzyme A (HMG-
CoA) reductase and cholesterol 7α-hydroxylase. HMG-
CoA controls cholesterol synthesis, whereas cholesterol 
7α-hydroxylase controls the rate of bile acid formation. 
Patients who form cholesterol stones have elevated 
levels of HMG-CoA and depressed levels of cholesterol 
7α-hydroxylase. This change in ratio increases the risk 
of precipitation of cholesterol as stones.

Risk Factors: Age, female gender, parity (75% of affected 
patients have had one or more pregnancies), obesity (15 
to 20 pounds overweight 2-fold increase in risk, 50 to 
75 pounds excess weight 6-fold increase in risk), estro-
gen use (oral), cirrhosis, diabetes, and Crohn’s disease. 
A family history of cholelithiasis in siblings or children 
results in a 2-fold increase in risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (60% to 70%; 50% become symptom-

atic, 20% develop complications)
• Fatty food intolerance
• Variable right upper quadrant pain with radiation to the 

back or scapula
• Nausea or vomiting (often mistaken for “indigestion”)
• Fever usually associated with cholangitis

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Gastroenteritis
• Esophageal refl ux
• Malabsorption
• Irritable bowel syndrome (IBS)
• Peptic ulcer disease
• Coronary artery disease
• Pneumonia
• Appendicitis
Associated Conditions: Cirrhosis, pancreatitis, and 

ileus.

Workup and Evaluation
Laboratory: Supportive, but often not diagnostic—

complete blood count, serum bilirubin, amylase, alkaline 
phosphatase, and aminotransferase measurements.

Imaging: Ultrasonography of the gallbladder (96% 
accuracy for diagnosing sludge or a stone in the 
gallbladder).

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

ultrasonography, and laboratory investigation.

Pathologic Findings
Supersaturated bile, infl ammation when accompanied by 
infection or obstruction.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Watchful waiting and dietary 

modifi cations.
Specifi c Measures: Oral therapy, surgical extirpation, 

lithotripsy.
Diet: Reduced fatty food and cholesterol intake.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP064 
(Weight Control: Eating Right and Keeping Fit).

Drug(s) of Choice
Ursodeoxycholic acid (Actigall) 8 to 10 mg/kg/day as two 

to three doses.
Contraindications: Known allergy, acute cholecystitis, 

abnormal liver function, calcifi ed stones (not cholesterol 
based).

Precautions: The rate of stone dissolution (approximately 
1 mm/mo) limits applicability for stones greater than 1.5 
to 2 cm in size.

Interactions: None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance
Prevention/Avoidance: Low-fat and low-cholesterol diet 

may delay symptoms. Oral prophylaxis during rapid 
weight loss has been advocated for those otherwise at 
risk.

Possible Complications: Acute cholecystitis, pancreatitis, 
ascending cholangitis, peritonitis, internal fi stulization. 
Stones re-form in approximately 50% of patients treated 
with oral therapy, although the majority (85%) remain 
asymptomatic. Those who have recurrent symptoms 
respond to additional courses of oral therapy.

Expected Outcome: Generally good with either oral or 
surgical therapy. Oral therapy results in resolution of 
symptoms in 2 to 3 months. Despite this, gallstone 
disease is responsible for about 10,000 deaths per year 
in the United States.



 15 • Cholelithiasis 45

Liquid crystal

Cholesterol

Bile acids

Mixed
micelle
(soluble)

Cholesterol solubility in bile Lecithin vesicle (soluble)

Solubility of cholesterol in bile depends on incorporation of cholesterol in bile acid–lecithin micelles and lecithin vesicles. When 
bile becomes saturated with cholesterol, vesicles fuse to form liposomes, or liquid crystals, from which crystals of cholesterol
monohydrate nucleate

Cholesterol monohydrate 
crystal (insoluble)

Cholesterol

Normal
bile acids

Normal
lecithin

Normal
Cholesterol

Bile acids

Normal
lecithin

Cholesterol

Bile acids

Normal
lecithin

Nucleation promoters
Mucous glycoproteins 
Heat-labile proteins

Nucleation inhibitors
Apolipoprotein
Lecithin vesicles

Conditions that increase biliary cholesterol relative to bile acids and lecithin favor 
saturation of bile and formation of gallstones

Gallstone formation

Stage 1 Stage 2

Predisposing factors

Cholesterol stones Pigment stones

Stage 3 Stage 4

Microstone

Growth

Female

Genetics
Multiparity

Saturation Nucleation

HMGCoAR

7-a-OHase

7-a-OHase

HMGCoAR

Antilipemic
drugs

Oral 
contraceptives

Obesity

Crohn’s 
disease of ileum

Type IV 
hyperlipemia

Weight loss

Congenital biliary 
tract anomalies

Cirrhosis of liver

Total 
parenteral 
nutrition

American Indian

Pathogenesis of gallstones

Secondary
hemolytic
anemia

Primary hemolytic anemia

Lecithin



46 SECTION 2 • Diseases, Disorders, and Common Problems

Martin DJ, Vernon DR, Toouli J: Surgical versus endoscopic treat-
ment of bile duct stones. Cochrane Database Syst Rev 2006;2:
CD003327.

Ostrom NK: Women with asthma: a review of potential variables and 
preferred medical management. Ann Allergy Asthma Immunol 
2006;96:655.

Portincasa P, Moschetta A, Palasciano G: Cholesterol gallstone 
disease. Lancet 2006;368:230–239.

Rees J: ABC of asthma. Prevalence. BMJ 2005;331:443.
Shaffer EA: Epidemiology and risk factors for gallstone disease: has 

the paradigm changed in the 21st century? Curr Gastroenterol Rep 
2005;7:132.

Shaffer EA: Gallstone disease: epidemiology of gallbladder stone 
disease. Best Pract Res Clin Gastroenterol 2006;20:981.

Tazuma S: Gallstone disease: epidemiology, pathogenesis, and clas-
sifi cation of biliary stones (common bile duct and intrahepatic). 
Best Pract Res Clin Gastroenterol 2006;20:1075.

van Erpecum KJ: Gallstone disease. Complications of bile-duct 
stones: acute cholangitis and pancreatitis. Best Pract Res Clin 
Gastroenterol 2006;20:1139.

Venneman NG, van Erpecum KJ: Gallstone disease: primary and 
secondary prevention. Best Pract Res Clin Gastroenterol 
2006;20:1063.

Yusoff IF, Barkun JS, Barkun AN: Diagnosis and management of 
cholecystitis and cholangitis. Gastroenterol Clin North Am 
2003;32:1145.

MISCELLANEOUS

Pregnancy Considerations: Of pregnant patients, 3% to 
4% experience gallstone symptoms. Women with 
increased parity and multifetal pregnancies are at great-
est risk.

ICD-9-CM Codes: 574.2 (others based on obstruction or 
infl ammation).
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Constipation 16

INTRODUCTION

Description: Constipation is the infrequent passage of 
hard stools, often associated with mechanical or other 
means to stimulate bowel movements. It often also is 
related to changes in the size, consistency, and ease 
of bowel movement in the subjective defi nition of 
constipation.

Prevalence: Very common as a sporadic problem, 8% to 
10% of women.

Predominant Age: Any, more common in youth and old 
age.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Inadequate dietary fi ber and fl uid intake, altered 

gastrointestinal motility (drugs, illness, injury, laxative 
abuse), metabolic (hypothyroidism, diabetes), mechani-
cal (obstruction, impaction).

Risk Factors: Poor diet and fl uid intake, inactivity, 
medications (narcotics, iron therapy), and sedentary 
lifestyle.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Bowel movements fewer than three times per week
• Hard stools
• Straining to have a bowel movement
• Inability to have bowel movements without medical or 

mechanical interventions (enemas, manual evacuation)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Hypothyroidism
• Rectocele
• Laxative abuse
• Dehydration
• Inappropriate expectation
Associated Conditions: Diverticulitis, abdominal pain.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Radiography (abdominal plain fi lm [kidneys, 

ureter, bladder], barium enema, defecography) may help 
to identify the source of the problem, but it is not 
required for diagnosis.

Special Tests: Rectal examination, fl exible sigmoidos-
copy, or colonoscopy should be considered for older 
patients.

Diagnostic Procedures: History and physical 
examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Fluids, dietary fi ber, fi ber supple-
ments, and physical activity.

Specifi c Measures: Mechanical assistance (enemas), 
mechanical disimpaction.

Diet: Increased dietary fi ber and adequate fl uids, fi ber 
supplements as needed.

Activity: No restriction, activity encouraged.
Patient Education: Reassurance, diet counseling.

Drug(s) of Choice
Fiber supplements, stool softeners (docusate sodium 

100 mg PO two times daily), laxatives (use with 
caution).

Contraindications: Bowel obstruction, peritonitis.
Precautions: Laxative abuse and dependence are common. 

Patients should be warned about their appropriate use.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Adequate fi ber and fl uid, physical 

activity.
Possible Complications: Impaction, fl uid or electrolyte 

imbalance with laxative abuse, possible increase in the 
risk of colon cancer (proposed, but unproved).

Expected Outcome: Good with adequate diet, fl uid, and 
activity.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy (and associated iron supplementa-
tion) may make constipation worse.

ICD-9-CM Codes: 564.0, 306.4 (Psychogenic).
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Crohn’s Disease 17

INTRODUCTION

Description: An idiopathic infl ammatory bowel disease 
characterized by transmural involvement resulting 
in severe gastrointestinal symptoms and signifi cant 
morbidity.

Prevalence: Two to 10 of 10,000.
Predominant Age: 15 to 30.
Genetics: First-degree relative for 20% of patients, more 

common in whites and Jews.

ETIOLOGY AND PATHOGENESIS
Causes: The infl ammatory process in Crohn’s disease is 

transmural and involves both the large and small bowel 
in 50% of patients.

Risk Factors: Cigarette smoking (postulated but 
unproved).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Abdominal pain (80% to 85%, often lasting for days or 

weeks; the pain described is frequently located in the 
mid-abdomen or right lower quadrant, although gener-
alized pain is often present)

• Diarrhea (voluminous, watery, with occasional blood 
[20%])

• Fever
• Dyspareunia
• Vulvar or perineal fi ssures or fi stulae or occasionally 

vulvar granulomas
• Arthritis, sclerosing cholangitis (5% to 10%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Irritable bowel syndrome (IBS)
• Ulcerative colitis
• Enteric pathogens
• Lymphoma
• Pelvic infl ammatory disease (PID; acute episodes)
• Endometriosis
Associated Conditions: Arthritis, dyspareunia, vulvar or 

perineal fi ssures or fi stulae, vulvar granulomas, erythema 
nodosum, and sclerosing cholangitis.

Workup and Evaluation
Laboratory: Complete blood count, sedimentation rate.
Imaging: Barium enema, upper gastrointestinal radio-

graph with small bowel follow-through.
Special Tests: Sigmoidoscopy, colonoscopy, or rectal 

biopsy.
Diagnostic Procedures: History, sigmoidoscopy, or colo-

noscopy; radiologic studies; or rectal biopsy.

Pathologic Findings
Transmural infl ammation with ulceration and distortion. 
Areas of normal bowel (skip areas). Granulomas may be 
found in 15% of patients.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Maintenance of weight and nutrition, 
perineal care.

Specifi c Measures: Surgical therapy (resection) often 
required (two thirds to three fourths of patients).

Diet: No specifi c dietary changes indicated; increased 
dietary fi ber sometimes recommended.

Activity: No restriction.

Drug(s) of Choice
Mesalamine (5-aminosalicylic acid), methotrexate, or aza-

thioprine (Imuran) for maintenance and suppression.
Prednisone (20 to 40 mg PO daily, tapered after 4 to 6 

weeks) or sulfasalazine or mesalamine at increased doses 
for acute exacerbations. Other immunosuppressives 
(6-mercaptopurine, azathioprine, infl iximab [Remicade]) 
may also be used.

For acute management, antibiotics, antidiarrheals and fl uid 
replacements may be needed.

Precautions: Folic acid supplements should be used with 
mesalamine.

FOLLOW-UP
Patient Monitoring: Weight and symptoms, periodic 

blood count, and sedimentation rate. Endoscopy to 
monitor disease (as needed).

Prevention/Avoidance: None.
Possible Complications: Bowel thickening, stenosis, and 

internal fi stula formation are common. Short bowel syn-
dromes and malabsorption are common after repeated 
surgery. One study found a 2.5-fold increase in the risk 
of colon cancer in patients with Crohn’s disease.

Expected Outcome: Need for eventual or repeated 
surgery very likely.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 555.9.
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Depression (Unipolar) 18

INTRODUCTION
Description: Depression is a biochemically mediated state 

in which anger, frustration, loss of pleasure, and with-
drawal predominate. This must be separated from 
normal stress reactions and grief.

Prevalence: Twenty million American adults per year, 
one in six to eight lifetime risk, 6% to 14% of primary 
care visits, 2 : 1 female to male ratio (1 : 1 after age 55). 
Depression is the fourth most common reason to seek 
medical care.

Predominant Age: Rare before puberty, commonly begins 
in 20s to 30s, average 40.

Genetics: Possible defect on chromosome 11 or X.

ETIOLOGY AND PATHOGENESIS
Causes: Proposed—alteration in norepinephrine or sero-

tonin through impaired synthesis of neurotransmitters, 
increased breakdown or metabolism of neurotransmit-
ters, increased uptake of neurotransmitters.

Risk Factors: Strong family history (depression, suicide, 
alcoholism, substance abuse). Women are at greatest 
risk during adolescence (up to 60% meet criteria), the 
premenstrual period, pregnancy, the postpartum period, 
perimenopause, after pregnancy loss (three times risk) 
and with infertility (two times risk). Women are espe-
cially vulnerable to depression after giving birth.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Depressed mood or anhedonia plus fi ve or more other 

symptoms over a 2-week period:
• Weight loss
• Sleep changes
• Psychomotor changes
• Fatigue
• Feeling of worthlessness or guilt
• Inability to concentrate
• Thoughts of death
(Hallucinations and delusions may appear in profound 

cases.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endocrine disorders (diabetes, pituitary, adrenal, 

thyroid)
• Malignancies
• Infections
• Neurologic disorders (organic brain disease)
• Autoimmune disease
• Cardiovascular, hepatic, or renal disease
• Vitamin or mineral defi ciency or excess
• Medication side effect (cardiovascular drugs, hormones, 

anticancer agents, anti-infl ammatory or anti-infective 
agents, amphetamines [withdrawal], l-dopa, cimetidine, 
ranitidine)

Associated Conditions: Chronic pain, sexual dysfunc-
tion, weight changes (up or down), bipolar disorders 

(manic depression), schizophrenia, and substance 
abuse.

Workup and Evaluation
Laboratory: No evaluation indicated (clinical diagnosis 

only).
Imaging: No imaging indicated unless organic brain syn-

drome is being considered.
Special Tests: Zung’s Self-Rating Depression Scale, 

Beck’s Depression Inventory, Criteria for Epidemio-
logic Studies Depression Scale, Children’s Depression 
Inventory, or similar tests.

Diagnostic Procedures: Complete evaluation to rule out 
organic cause. Depression scales are helpful but are not 
required.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, support, and evaluation 

of support systems available to the patient.
Specifi c Measures: Psychotherapy (patients with mild 

depression without psychosis), medical therapy (choose 
agent to optimize benefi t, decrease risk, and avoid drug 
interactions), electroshock therapy in patients with 
refractory conditions (controversial).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, careful instruction on 

medication use; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP057 (Pre-
menstrual Syndrome), AP091 (Postpartum Depression), 
AP106 (Depression).

Drug(s) of Choice
Tricyclic agents—amitriptyline (50 to 300 mg/day), 

doxepin (75 to 300 mg/day), imipramine (50 to 300 mg/
day), nortriptyline (50 to 200 mg/day).

Monoamine oxidase inhibitors (MAOIs).
Selective serotonin reuptake inhibitors (SSRIs)—

fl uoxetine (10 to 80 mg/day), fl uvoxamine (100 to 
300 mg/day), paroxetine (10 to 50 mg/day), sertraline 
(50 to 200 mg/day).

Serotonin norepinephrine reuptake inhibitors (SNRIs)—
venlafaxine (75 to 375 mg/day).

Noradrenergic and specifi c serotonergic agents—
mirtazapine (15 to 45 mg/day).

Miscellaneous agents—nefazodone (200 to 600 mg/day), 
trazodone (150 to 400 mg/day), bupropion (300 to 
400 mg/day).

Contraindications: See individual agents. Most agents are 
pregnancy category B. Many are contraindicated in 
patients with seizure disorders or cardiac arrhythmias 
(tricyclic agents).
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MISCELLANEOUS

Pregnancy Considerations: Up to 70% of patients have 
depressive symptoms and 10% to 15% meet the diag-
nostic criteria during pregnancy. Symptoms often mimic 
those of pregnancy itself. Depression may result in poor 
nutrition, increased substance abuse, and poor fetal 
outcome. Drug therapy should be avoided or used spar-
ingly in pregnancy. Postpartum depression is seen by 
many as a special form of depression.

ICD-9-CM Codes: 311 (Depressive disorder, not else-
where classifi ed), 296.2 (Major depressive disorder, 
single episode), 296.3 (Recurrent), 625.4 (Premenstrual 
syndrome).
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Precautions: Monoamine oxidase inhibitors are associ-
ated with both treatment and adverse reactions that 
appear as emergencies. Overdoses may be lethal. Selec-
tive serotonin reuptake inhibitors are associated with 
nausea (20% to 35%) and sexual dysfunction (10% to 
30%). Some agents can alter the dose or effectiveness of 
other drugs such as antihypertensive agents, digoxin, 
and antiseizure medications. Fluoxetine, sertraline, and 
paroxetine are best given in the morning. In September 
2004 the U.S. Food and Drug Administration began 
considering a warning that some antidepressants may 
increase the risk of suicidal tendencies in children.

Interactions: Monoamine oxidase inhibitors and selective 
serotonin reuptake inhibitors or serotonin norepineph-
rine reuptake inhibitors may have lethal interactions and 
must not be used together. (Allow at least 2 weeks to 
elapse between therapies.) Avoid use of nonprescription 
drugs with pseudoephedrine, phenylephrine, or 
phenylpropanolamine.

Alternative Drugs
Additional tricyclic agents include clomipramine (100 to 

250 mg/day), desipramine (50 to 300 mg/day), protrip-
tyline (14 to 60 mg/day), and trimipramine (75 to 
300 mg/day).

A large study conducted by the National Center for Com-
plementary and Alternative Medicine has found that 
St. John’s wort is not effective for treating major 
depression.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. 

Monitor for recurrence, substance abuse, or suicide. 
Patients must be monitored every 1 to 2 weeks after they 
start medication and reassessed at 6 weeks. Follow-up of 
treatment should continue every 3 months while therapy 
is maintained (6 months to 2 years).

Prevention/Avoidance: None.
Possible Complications: Increased risk of general medical 

disorders and worsened prognosis, disability, impaired 
function (family, work, social, sexual), chronic pain, 
mortality (30,000 suicides per year in United States; 
adolescent girls at greatest risk).

Expected Outcome: Medical therapy is associated with 
85% to 90% success rates.
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Diverticular Disease 19

INTRODUCTION
Description: Diverticular disease involves herniation of 

the colon mucosa through the muscular wall. These 
herniations are most common in the sigmoid and distal 
colon, increase in prevalence with age, and can lead to 
signifi cant morbidity when rupture or abscess formation 
occurs. Diverticulosis is the presence of these hernia-
tions, whereas diverticulitis is the symptomatic state.

Prevalence: Twenty percent of patients, increasing with 
age to 40% to 50% by age 60 to 80.

Predominant Age: Rare younger than age 40, most 
common in patients older than 50.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Speculative, not clearly established. Proposed—

defect in colon motility with increased intraluminal 
pressure, exacerbated by a low-fi ber diet or an intrinsic 
defect in the colon wall.

Risk Factors: Low-fi ber diet, age older than 40, and previ-
ous diverticulitis.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (75% to 90%) (diverticulosis)
• Left lower quadrant abdominal pain (worse after eating, 

better after bowel movement or fl atus)
• Diarrhea or constipation
• Fever or chills
• Anorexia, nausea, vomiting
• Abdominal distention
• Peritonitis (rebound tenderness, guarding, rigidity, 

depressed bowel sounds)
• Rectal tenderness or mass on rectal examination

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Irritable bowel syndrome (IBS)
• Lactose intolerance
• Infl ammatory bowel disease (ulcerative colitis, Crohn’s 

disease)
• Carcinoma of the colon
• Infectious colitis
• Appendicitis
• Ectopic pregnancy (in reproductive-age women)
• Tubo-ovarian abscess
Associated Conditions: Irritable bowel syndrome.

Workup and Evaluation
Laboratory: Complete blood count, sedimentation rate, 

urinalysis with culture.
Imaging: Barium enema generally demonstrates diverticu-

losis. Supine and upright abdominal radiograph may 
demonstrate free air in the peritoneal cavity if rupture 
has occurred.

Special Tests: Colonoscopy or fl exible sigmoidoscopy.

Diagnostic Procedures: History and physical examina-
tion, imaging or endoscopy.

Pathologic Findings
Herniation of colon mucosa through the muscularis, 
usually at the site of a perforating artery lying between two 
layers of serosa in the mesentery. Increased thickness of 
the muscular wall and narrowing of the gut lumen. With 
infl ammation, necrosis and perforation occur.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: For diverticulosis—increased dietary 

fi ber, stool softeners. Fiber supplements may be consid-
ered. For diverticulitis—evaluation, possible hospitaliza-
tion (2% to 5% of patients).

Specifi c Measures: Patients with diverticulitis may 
become acutely ill with sepsis, toxicity, and peritonitis. 
These patients require hospitalization, fl uid support, 
and aggressive antibiotic treatment. Surgical resection 
may be considered in patients with multiple attacks, fi s-
tulae, or abscesses that do not respond to medical 
therapy.

Diet: Increased dietary fi ber is desirable both as preven-
tion and to decrease the risk of complications in estab-
lished disease. Patients who are acutely ill should receive 
nothing by mouth.

Activity: No restriction. Activity is encouraged to foster 
normal bowel function.

Patient Education: Reassurance, counseling regarding 
diet and the need for periodic fl exible sigmoidoscopy or 
colonoscopy screening; American College of Obstetri-
cians and Gynecologists Patient Education Pamphlet 
AP151 (A Healthy Diet, For Women 65 and Older), 
AP120 (Problems of the Digestive System).

Drug(s) of Choice
Antispasmodics and adjuncts—hyoscyamine (Levsin) 

0.125 mg PO one to two every 4 hours for 12/24 hours), 
buspirone (BuSpar) 15 to 30 mg PO daily.

Antibiotics (ambulatory)—metronidazole (Flagyl) 250 to 
500 mg PO every 8 hours plus amoxicillin 500 mg PO 
every 8 hours or ciprofl oxacin (Cipro) 500 mg PO two 
times daily.

Symptomatic control of diarrhea or constipation as 
needed.

Contraindications: See individual agents. Contraindica-
tions to fl exible sigmoidoscopy: absolute—active diver-
ticulitis, acute abdomen, blood dyscrasia, or coagulopathy, 
cardiopulmonary disease (acute or severe), inadequate 
bowel preparation, subacute bacterial endocarditis or 
prosthetic heart valve without adequate antibiotic pro-
phylaxis, suspected bowel perforation; relative—active 
infection, peritonitis, pregnancy, recent abdominal 
surgery.

Precautions: If narcotic pain relievers are needed, meperi-
dine (Demerol) is preferred; others should be avoided 
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because they cause changes in bowel motility. Amino-
glycosides may be associated with renal toxicity.

Interactions: See individual agents.

Alternative Drugs
Tobramycin may be used in combination with 

metronidazole.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. 

Monitor for development of symptoms; perform routine 
fl exible sigmoidoscopy and fecal occult blood 
screening.

Prevention/Avoidance: High-fi ber diet and good bowel 
habits.

Possible Complications: Diverticulitis develops in 5% of 
patients with diverticulosis each year; lifetime risk is 
50%. Enterocutaneous, enterovaginal, and perirectal 
fi stulae may occur. Acutely, hemorrhage, perforation, 
abscess formation, peritonitis (with toxicity and col-
lapse), and bowel obstruction may all occur.

Expected Outcome: With early detection and dietary 
change, the prognosis is good. With aggressive manage-
ment of the fi rst episode of diverticulitis, two thirds of 
patients do not have a recurrence. Up to 20% of those 
with rectal bleeding caused by diverticular disease have 
a recurrence of bleeding.

MISCELLANEOUS
Pregnancy Considerations: No direct effect on preg-

nancy, uncommon in reproductive-age women.
ICD-9-CM Codes: 562.10 (Diverticulosis of colon), 

562.11 (Diverticulitis of colon).
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Dysmenorrhea: Primary and Secondary 20
INTRODUCTION
Description: Primary dysmenorrhea is painful menstrua-

tion without a clinically identifi able cause. Secondary 
dysmenorrhea is recurrent menstrual pain resulting 
from a clinically identifi able cause or abnormality.

Prevalence: Of all women, 10% to 15% are unable to 
function because of pain; 90% have discomfort with at 
least one cycle.

Predominant Age: Late teens to early 30s (primary), 
prevalence follows the occurrence of underlying condi-
tions for secondary dysmenorrhea. Dysmenorrhea that 
begins after the age of 25 is most often secondary.

Genetics: No genetic pattern, although some suggest a 
familial pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Primary—increased production of prostaglandin 

F2α (PGF2α) resulting in increased uterine contractions 
(dysrhythmic) and markedly elevated intrauterine pres-
sures (up to 400 mm Hg); possible increased sensitivity 
to PGF2α as well. Secondary—uterine (adenomyosis, 
cervical stenosis and cervical lesions), congenital abnor-
malities (outfl ow obstructions, uterine anomalies), infec-
tion (chronic endometritis), intrauterine contraceptive 
devices, myomas (generally intracavitary or intramural), 
polyps; extrauterine (endometriosis, infl ammation, and 
scarring [adhesions]); nongynecologic causes (musculo-
skeletal, gastrointestinal, urinary); “pelvic congestive 
syndrome” (debated); psychogenic (rare); tumors 
(myomas, benign or malignant tumors of ovary, bowel, 
or bladder).

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Primary—crampy, midline, lower abdominal pain (often 

demonstrated by a fi st opening and closing)
• Nausea, vomiting, and diarrhea common
• Syncope
• Headache

• Secondary—midline lower abdominal or low back pain 
accompanying menstruation
• Pelvic heaviness or pressure
• Symptoms specifi cally associated with the underlying 

condition

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endometriosis
• Irritable bowel syndrome
• Infl ammatory bowel disease
• Somatization (rare)

Abrupt onset of painful menstruation should suggest the 
possibility of a complication of pregnancy (abortion or 
ectopic pregnancy).
Associated Conditions: Menorrhagia is commonly 

associated.

Workup and Evaluation
Laboratory: Infrequently required, based on suspected or 

confi rmed cause.
Imaging: For selected patients with secondary dysmenor-

rhea, ultrasonography of the pelvic organs may be 
indicated.

Special Tests: None indicated. Sigmoidoscopy may be 
helpful in selected patients with secondary 
dysmenorrhea.

Diagnostic Procedures: The absence of abnormality on 
pelvic examination, combined with historical character-
istics, is diagnostic of primary dysmenorrhea. A pelvic 
examination that reveals a possible cause defi nes second-
ary dysmenorrhea.

Pathologic Findings
Based on the causative condition.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rest, analgesics (nonsteroidal antiin-

fl ammatory agents or pain relievers), heat (heating pad, 
hot water bottle, self-heating pads [ThermaCare]).

Specifi c Measures: Primary—medical management most 
effective, heat (heating pad, hot water bottle, or self-
heating pads [ThermaCare]) appears comparable to 
medical management for many, transcutaneous electri-
cal nerve stimulation (TENS) effective for selected 
patients, biofeedback suggested, but success poor or 
variable. Secondary—measures directed toward the 
underlying pathologic condition, modifi cation of periods 
(oral contraceptives, menstrual suppression [depot 
medroxyprogesterone acetate, gonadotropic-releasing 
hormone (GnRH) agonists]), transcutaneous electrical 
nerve stimulation effective for selected patients, surgery 
for specifi c pathologic conditions.

Diet: No specifi c dietary changes indicated.
Activity: No restriction; based on patient comfort.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP046 (Dysmenorrhea), AP049 (Menstrua-
tion [Especially for Teens]), others related to underlying 
causes: AP013 (Important Facts About Endometriosis), 
AP074 (Uterine Fibroids), AP077 (Pelvic Infl ammatory 
Disease), AP099 (Pelvic Pain).

Drug(s) of Choice
Primary—nonsteroidal antiinfl ammatory drugs (NSAIDs): 

ibuprofen 800 mg, two at onset of fl ow and one every 4 
to 6 hours prn pain; naproxen sodium 275 mg, two at 
onset of fl ow and one every 6 to 8 hours prn pain; 
meclofenamate 100 mg, one at onset of fl ow and one 
every 4 to 6 hours prn pain, mefenamic acid 250 mg, 
two at onset of fl ow and one every 4 to 6 hours prn 
pain.

Secondary—based on pathophysiologic condition. NSAIDs 
or analgesics may be used.
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Contraindications: Aspirin-sensitive asthma, ulcers, 
infl ammatory bowel disease.

Precautions: Some patients experience increased stomach 
upset with NSAIDs; this may be reduced by taking them 
with food.

Interactions: Other over-the-counter pain relievers 
containing NSAID compounds.

Alternative Drugs
Other rapidly acting NSAIDs may be used. Combination 

oral contraceptives generally provide milder periods 
(and contraception if necessary). Centrally acting anal-
gesics may be added with care to avoid interaction with 
NSAIDs. Suppression of menstruation (depot medroxy-
progesterone acetate, gonadotropic-releasing hormone 
agonists) may be indicated for patients with severe 
pain.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Most commonly side effects of 

medication. Anemia (if menorrhagia is present), others 
based on underlying cause.

Expected Outcome: Primary dysmenorrhea—signifi cant 
relief of symptoms with medical therapy. If medical 
therapy does not produce pronounced improvement, 
the diagnosis should be reevaluated. The prevalence of 
primary dysmenorrhea declines with time. Secondary 
dysmenorrhea—based on cause and mode of therapy, 
resolution of symptoms is generally possible with 
NSAIDs, analgesics, or period modifi cation.

MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 625.3, 302.76 (Psychogenic) (others 

based on underlying cause).
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Dyspareunia: Deep Thrust 21
INTRODUCTION
Description: Abdominal, pelvic, or vaginal pain that arises 

during sexual thrusting, especially with deep 
penetration.

Prevalence: Roughly 15% of women each year (severe—
less than 2% of women).

Predominant Age: Reproductive age and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes
Gynecologic—extrauterine (adhesions, chronic pelvic 

infection, cysts, endometriosis, pelvic relaxation [cysto-
cele, urethrocele, rectocele, enterocele], prolapsed 
adnexa or adnexa adherent to vaginal apex, retained 
ovary syndrome, shortening of the vagina after surgery 
or radiation); uterine (adenomyosis, fi broids, malposi-
tion [retroversion]). Urologic—chronic urinary tract 
infection, detrusor dyssynergia, interstitial cystitis, ure-
thral syndrome.

Gastrointestinal—chronic constipation, diverticular 
disease, infl ammatory bowel disease, Crohn’s disease, 
ulcerative colitis, irritable bowel syndrome (IBS).

Musculoskeletal—fi bromyositis, hernias (abdominal, 
femoral), herniated disk.

Other—inadequate arousal (failure of vaginal apex expan-
sion), pelvic tumors (benign or malignant). Care must 
be taken to avoid labeling any dyspareunia as purely 
physical or purely emotional in origin. Most often a 
mixture of factors causes or contributes to the 
problem.

Risk Factors: Positions or practices that result in particu-
larly deep or forceful penetration, such as male superior 
or rear entry positions.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Ache-like pain, crampy visceral pain, burning, a sense of 
fullness, or a feeling as if something is being bumped 
during deep sexual thrusting. Occasionally the pain is 
sharp and abrupt in character. Pain often depends on the 
type of sexual activity involved or the positions used.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vulvitis
• Vestibulitis
• Vaginitis
• Bartholin’s gland infection, abscess, cyst
• Atrophic change
• Anxiety, depression, phobia
• Sexual or other abuse
• Pelvic mass (uterine leiomyomata, ovarian cyst)
• Shortening of the vagina after surgery or radiation
Associated Conditions: Vaginismus, orgasmic 

dysfunction.

WORKUP AND EVALUATION
Laboratory: No evaluation indicated.
Imaging: No imaging indicated, pelvic (abdominal or 

transvaginal) ultrasonography for specifi c indications.
Special Tests: None indicated.
Diagnostic Procedures: History (general and sexual) and 

careful pelvic examination. (If discomfort is produced, it 
is important to be sure that the sensation matches that 
experienced during intercourse.)

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance, relaxation 

measures.
Specifi c Measures: Because dyspareunia is ultimately a 

symptom, the specifi c therapy for any form of sexual 
pain is focused on the underlying cause. Vaginal lubri-
cants (water-soluble or long-acting agents such as Astro-
glide, Replens, Lubrin, K-Y Jelly, and others), local 
anesthetics (for vulvar lesions), or pelvic relaxation exer-
cises may be appropriate while more specifi c therapy is 
under way.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, relaxation training, 

alternate sexual positions and forms of expression; 
American College of Obstetricians and Gynecologists 
Patient Education Pamphlet AP020 (Pain During Inter-
course), AP042 (You and Your Sexuality [Especially for 
Teens]).

Drug(s) of Choice
The judicious use of anxiolytics or antidepressant medica-

tions for selected patients may be appropriate but for 
short periods of time only.

ALTERNATIVE THERAPIES
Modifying sexual techniques used by the couple may 
reduce pain with intercourse. Delaying penetration until 
maximal arousal has been achieved improves vaginal lubri-
cation, ensures vaginal apex expansion, and provides an 
element of control for the female partner. Sexual positions 
that allow the women to control the direction and depth 
of penetration (such as woman astride) may also be 
of help.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for signs of abuse, anxiety, or depression.
Prevention/Avoidance: None.
Possible Complications: Marital discord, orgasmic or 

libidinal dysfunction.
Expected Outcome: With diagnosis and treatment of the 

underlying cause, response should be good.
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MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy. 
Occasionally, the coital changes necessitated by the 
growing uterus may result in new-onset dyspareunia. 
Positional changes (as noted earlier) are generally suffi -
cient to relieve these cases.

ICD-9-CM Codes: 625.0.
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Etiologic considerations
In dyspareunia

Dyspareunia, abdominal, pelvic, or vaginal pain
during sexual thrusting affects approximately
15% of women each year

Vaginismus may be cause of dyspareunia

Failure of arousal and decreased vaginal 
lubrication may underlie dyspareunia

Extra uterine 
 Pelvic relaxation, adhesions, chronic pelvic infection,
 endometriosis, vaginal shortening, tumors

Gastrointestinal
 Chronic constipation, inflammatory bowel disease,
 irritable bowel syndrome

Musculoskeletal
 Herniated disc, femoral and abdominal hernia

Uterine sources
 Adenomyosis, fibroids, malposition

Urologic sources
 Chronic urinary tract infection detrusor,
 dyssynergia, interstitial cystitis, urethral syndrome

Deep thrusting may also elicit pain from 
adnexal structures, as well as gynecologic

Other sources of pain
In dyspareunia

with
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Dysuria 22

INTRODUCTION
Description: Dysuria is the painful passage of urine 

(symptom, not diagnosis).
Prevalence: Common in women, 10% to 20% per year. 

One third of women during their lifetime.
Predominant Age: Any.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection and infl ammation in the urethra and 

suburethral tissues. Most urinary tract infections in 
women ascend from contamination of the vulva and 
meatus acquired via instrumentation, trauma, or sexual 
intercourse. (A history of intercourse within the pro-
ceeding 24 to 48 hours is present in up to 75% of 
patients with acute urinary tract infection.) Coliform 
organisms, especially Escherichia coli, are the most 
common organisms responsible for asymptomatic bac-
teriuria, cystitis, and pyelonephritis. Ninety percent of 
fi rst infections and 80% of recurrent infections are 
caused by E. coli, with between 10% and 20% resulting 
from Staphylococcus saprophyticus. Infection with other 
pathogens such as Klebsiella species (5%) and Proteus 
species (2%) account for most of the remaining infec-
tions. Infection with Neisseria gonorrhoeae, Chlamydia 
trachomatis, Mycoplasma, and Ureaplasma should all be 
considered when urethritis is suspected. Chemical irrita-
tion, allergic reactions, or vulvitis may all produce symp-
toms of dysuria.

Risk Factors: Sexual activity, instrumentation, more viru-
lent pathogens, altered host defenses, infrequent or 
incomplete voiding, foreign body or stone, obstruction, 
or biochemical changes in the urine (diabetes, hemoglo-
binopathies, pregnancy) estrogen defi ciency, diaphragm 
use, spermicides.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painful urination
• Frequency, urgency, nocturia (commonly associated, 

indicate irritation of the bladder wall)
• Pelvic pressure (if cystitis is present)
• Pyuria (more than fi ve white blood cells per high-power 

fi eld in a centrifuged specimen, most prominent in fi rst 
one third of voided specimen)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cystitis
• Traumatic trigonitis
• Urethral syndrome
• Interstitial cystitis
• Bladder tumors or stones
• Vulvitis and vaginitis (may give rise to external dysuria 

as in herpetic vulvitis)
• Urethral diverticulum

• Infection in the Skene’s glands
• Detrusor instability
Associated Conditions: Dyspareunia, cystitis.

Workup and Evaluation
Laboratory: Nonpregnant women with a fi rst episode of 

dysuria suggestive of urinary tract infection do not need 
laboratory confi rmation of the diagnosis; they may be 
treated empirically. (Recent data suggest that this may 
be an acceptable strategy for women with fewer than 
three episodes per year, who lack fever or fl ank pain, and 
have not been treated recently for the same symptoms.) 
For others, urinalysis and culture should be performed. 
For uncentrifuged urine samples, the presence of more 
than one white blood cell per high-power fi eld is 90% 
accurate for detecting infection. Gram stain of urine 
samples or sediments may help to establish the diagnosis 
or suggest a possible pathogen.

Imaging: No imaging indicated.
Special Tests: A sterile swab inserted into the urethra may 

be used to obtain material for culture and Gram stain to 
establish the diagnosis.

Diagnostic Procedures: History and physical examina-
tion, urinalysis. (Gentle pressure beneath the urethra or 
bladder trigone will often reproduce the patient’s symp-
toms when signifi cant urethritis is present.)

Pathologic Findings
Pyuria (hematuria may be present as well).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Fluids, frequent voiding, and anti-

pyretics. Urinary acidifi cation (with ascorbic acid, 
ammonium chloride, or acidic fruit juices) and urinary 
analgesics (phenazopyridine [Pyridium]) may also be 
added based on the needs of the individual patient.

Specifi c Measures: Antibiotic therapy when infection is 
suspected.

Diet: Increased fl uids and reduction of caffeine.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP050 (Urinary Tract Infections).

Drug(s) of Choice 
(Nonpregnant Patients)
Single-dose therapy: amoxicillin 3 g, ampicillin 3.5 g, a 

fi rst-generation cephalosporin 2 g, nitrofurantoin 
200 mg, sulfi soxazole 2 g, trimethoprim 400 mg, trime-
thoprim/sulfamethoxazole (320/1600 mg).

Three- to seven-day therapy: amoxicillin 500 mg every 8 
hours, a fi rst-generation cephalosporin 500 mg every 8 
hours, ciprofl oxacin 250 mg every 12 hours, nitrofuran-
toin 100 mg every 12 hours, norfl oxacin 400 mg every 
12 hours, ofl oxacin 200 mg every 12 hours, sulfi soxazole 
500 mg every 6 hours, tetracycline 500 mg every 6 hours, 
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Painful urination, frequency, and urgency
are common symptoms of dysuria

Risk factors Evaluation

Inflammation of urethra and suburethral tissue resulting from
ascending infection caused by contamination of vulva and meatus
are often responsible for symptoms of dysuria. Coliform bacteria
are most often the responsible organism.

Leukocytes

Bacteria

Bacteriuria and pyuria are common
findings on urine examinations

Contamination

Sexual intercourse
often precedes dysuria

Spermicide use

Diaphragm use

Decreased
estrogen

production

Foreign body or instrumentation of urinary tract

OH

HO

First episode in a nonpregnant patient does not require laboratory 
confirmation; others should have culture and urinalysis

Sterile urethral swab may be used to obtain 
specimen for Gram stain and culture
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trimethoprim/sulfamethoxazole 160/800 mg every 12 
hours, trimethoprim 100 (200) mg every 12 hours.

Contraindications: Known or suspected hypersen -
sitivity.

Precautions: Urinary analgesics (phenazopyridine [Pyr-
idium]) should be used for no longer than 48 hours and 
may stain some types of contact lenses.

Interactions: See individual medications.

Alternative Drugs (Pregnant Patients)
Seven-day therapy: amoxicillin 500 mg every 8 hours, a 

fi rst-generation cephalosporin 500 mg every 6 hours, 
nitrofurantoin 100 mg every 12 hours.

FOLLOW-UP
Patient Monitoring: No follow-up is necessary after 

single-dose treatment or after multiday treatment for 
nonpregnant women who experience resolution of their 
symptoms. Cure for all other patients should be con-
fi rmed by urinalysis and culture. Recurrent lower tract 
infections require prompt evaluation. Possible causes 
include incorrect or incomplete (e.g., noncompliant) 
therapy, mechanical factors (such as obstruction or 
stone), or compromised host defenses.

Prevention/Avoidance: Frequent voiding, adequate fl uid 
intake, voiding after intercourse.

Possible Complications: Urethral syndrome and intersti-
tial cystitis. Bacteremia, septic shock, adult respiratory 
distress syndrome, and other serious sequelae are associ-
ated with pyelonephritis.

Expected Outcome: For most patients, symptoms (when 
resulting from infection) should resolve within 2 to 3 
days after the initiation of therapy.

MISCELLANEOUS

Pregnancy Considerations: Those at high risk (e.g., 
patients with diabetes) should be monitored carefully to 
avoid urethritis, cystitis, and ascending infection.

ICD-9-CM Codes: 788.1 (Urinary tract infection).
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Eating Disorders: Anorexia Nervosa 
and Bulimia

23

INTRODUCTION

Description: Anorexia nervosa is a syndrome character-
ized by an altered body image, signifi cant weight loss, 
and amenorrhea that are not caused by physical disease. 
Bulimia is an eating disorder characterized by an altered 
body image and recurrent binge eating, with or without 
purging through self-induced vomiting, laxative abuse, 
or diuretics. Exercise excess is often a part of after-binge 
behavior. Both affect more women than men.

Prevalence: Females, 1% to 3%. Subclinical eating disor-
ders are common in university populations.

Predominant Age: Teens to early 20s.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown (emotional).
Risk Factors: Anorexia nervosa—perfectionistic personal-

ity (high expectations, personal or external). Bulimia—
impulsive character, low self-esteem, stress (e.g., multiple 
responsibilities, tight schedules), early puberty. At high 
risk for both: dancers, models, cheerleaders, athletes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Insidious onset (occasionally stress related)
• Signifi cant weight loss (15% below expected weight)
• Denial of problem
• Preoccupation with weight or body image
• Anorexia nervosa—impression of obesity rather than 

objective view of weight
• Reduced food intake or refusal (often associated with 

elaborate eating rituals)
• Excessive exercise (marathon running)

• Bulimia—high-calorie binges followed by severe 
restriction
• Food collections or hoarding
• Medication abuse (laxatives, diuretics, ipecac, thyroid 

medication)
• Dental erosion and scarred knuckles (secondary to 

fi nger-induced vomiting)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Wasting disease (tumors)
• Depression
• Hypothalamic tumor
• Food phobia
• Gastrointestinal disease
• Other emotional disorders (conversion disorder, schizo-

phrenia, body dysmorphic disorder)
Associated Conditions: Major depression (50% to 75% 

of patients), obsessive-compulsive disorders (10% to 
13% of patients), bipolar disorders, sexual disinterest, 

depression, growth arrest, hypotension and bradycardia, 
hypothermia, peripheral edema. Prolonged amenorrhea 
is associated with an increased risk of osteoporosis, 
which may not be reversible. Bulimia—social phobia 
and anxiety disorders, substance abuse, shoplifting 
common.

Workup and Evaluation
Laboratory: No evaluation specifi c for anorexia. For 

patients with bulimia there may be laboratory changes 
consistent with repeated vomiting (hypokalemia, hypo-
magnesemia, or hypochloremia).

Imaging: No imaging indicated.
Special Tests: Assessment of body fat.
Diagnostic Procedures: History and physical examina-

tion, Eating Attitudes Test.

Pathologic Findings
Anorexia nervosa—dry, cracked skin; sparse scalp hair; fi ne 
lanugo hair on extremities, face, and trunk; arrested matu-
ration; pathologic fractures; cognitive defects. Bulimia—
eroded dental enamel, esophagitis, Mallory-Weiss tears, 
parotid enlargement, gastric dilation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Psychological evaluation and support, 

supervised eating and exercise program, progressive 
increase in calories and activity as weight is regained 
(anorexia), limit access to bathroom for 2 hours after 
eating (bulimia).

Specifi c Measures: Hospitalization may be required, 
including intensive psychological assessment and 
therapy. Tube feedings and intravenous fl uids may be 
required for patients with anorexia.

Diet: Supervised program of reeducation and behavior 
modifi cation. For patients with anorexia, a gradual 
increase in caloric intake as part of a supervised program 
of reeducation and behavior modifi cation.

Activity: Stepwise increase based on weight change, avoid-
ance of goal-oriented activities.

Patient Education: Nutritional instruction, assistance 
with a food log; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP144 
(Eating Disorders), AP064 (Weight Control: Eating 
Right and Keeping Fit), AP045 (Exercise and Fitness: A 
Guide for Women).

Drug(s) of Choice
Fluoxetine (Prozac) 10 to 60 mg PO daily.
Oxazepam 15 mg or alprazolam 0.25 mg PO before meals 

to reduce anxiety about weight gain.
Contraindications: See specifi c agents.
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Precautions: Starved patients tend to be more sensitive to 
medications or to have compromised renal, cardiac, or 
liver function.

Alternative Drugs
Imipramine (Tofranil) 10 mg gradually increased to 

200 mg or desipramine (Norpramin) 25 mg increased 
gradually to 150 mg PO daily.

Lithium (Eskalith) 300 mg PO bid increased gradually 
until blood level of 0.6 to 1.2 mEq/L if bipolar disorder 
is present.

Cisapride (Propulsid) 10 to 20 mg before meals to increase 
gastric emptying.

Psyllium (Metamucil) 1 tablespoon every night to prevent 
constipation.

FOLLOW-UP
Patient Monitoring: Periodic weight measurements 

(weekly until stable, then monthly). Monitor for depres-
sion or suicidal ideation.

Prevention/Avoidance: Encourage healthy attitudes 
about weight, eating, and exercise; enhance self-esteem; 
and reduce stress.

Possible Complications: Drug and alcohol use/abuse, 
suicide, cardiac arrhythmia or arrest (potassium deple-
tion), cardiomyopathy, suicide, necrotizing colitis, 
osteoporosis and osteoporotic fractures. Depression is 
common.

Expected Outcome: Highly variable with relapses 
common, better outcome with inpatient care. Bulimia 
may spontaneously remit.

MISCELLANEOUS
Pregnancy Considerations: Amenorrhea and infertility 

common in women with anorexia. For women with 
bulimia, the binge–purge cycle may affect fetal nutrition 
and growth when the behavior persists during 
pregnancy.

ICD-9-CM Codes: 307.1 (Anorexia), 783.6 (Bulimia).
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Gastritis 24
INTRODUCTION
Description: Gastritis is an infl ammatory condition affect-

ing the stomach lining that results in acute or chronic 
indigestion, bloating, “gas,” and heartburn.

Prevalence: Common.
Predominant Age: Any.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Generalized infl ammation of the stomach lining, 

which, in some cases, may be infectious (Helicobacter 
pylori).

Risk Factors: Cigarette smoking, alcohol abuse, some 
medications (nonsteroidal anti-infl ammatory drugs 
[NSAIDs]), bile refl ux, radiation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Nausea, vomiting, dyspepsia, heartburn, and “gas” 

(symptoms are most common after eating large meals, 
consuming certain foods)

• Upper abdominal pain or tenderness
• Hiccups

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Gastrointestinal refl ux
• Ulcer disease (gastric or duodenal)
• Esophageal cancer
• Linitis plastica
Associated Conditions: Bleeding, dysphagia, and gastric 

or duodenal ulcer.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Gastroscopy (with or without biopsy) 

establishes the diagnosis but most often is not 
necessary.

Diagnostic Procedures: History and physical examina-
tion (suspicious), gastroscopy (diagnostic).

Pathologic Findings
Patchy erythema of the gastric mucosa (seldom full thick-
ness) most common in the pyloric antrum.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Dietary changes, elevation of the 

head of the bed, smoking cessation, alcohol in modera-
tion only, antacids. (Antacids that coat [liquids] and 
those that tend to fl oat on the surface of the stomach 
contents, such as Gaviscon, give better heartburn relief 
than other agents.)

Specifi c Measures: Eliminate medications that contribute 
to reduced esophageal pressure, such as diazepam and 

calcium channel blockers, or that may damage the 
esophagus (nonsteroidal anti-infl ammatory drugs). Use 
acid-blocking therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, diet counseling, behav-

ior modifi cation.

Drug(s) of Choice
Antacids.
Histamine H2 antagonists (cimetidine 800 mg two times 

daily, ranitidine 400 mg four times daily, famotidine 
20 mg two times daily, or nizatidine 150 mg two times 
daily).

Hydrogen potassium pump blocker (omeprazole 20 to 
40 mg daily for 4 to 8 weeks, esomeprazole 20 to 40 mg 
daily for 4 to 8 weeks, or pantoprazole 40 mg daily for 
8 weeks). Misoprostol (Cytotec, 100 to 200 microg PO 
four times daily) if mucosal injury is documented or 
suspected.

Contraindications: Known or suspected hypersensitivity. 
Misoprostol is contraindicated during pregnancy and 
lactation.

Precautions: If bismuth is prescribed, warn the patient 
about black stools. Because of a lack of long-term follow-
up, hydrogen pump inhibitors may be taken for only 8 
to 12 weeks.

Interactions: Multiple drug interactions are possible with 
agents such as cimetidine; check full prescribing 
information.

Alternative Drugs
In patients with H. pylori infection, a combination 

of bismuth (Pepto-Bismol) and an antibiotic (metroni-
dazole 250 mg every 6 hours, tetracycline 500 every 
6 hours, or amoxicillin 500 mg every 8 hours) has 
been recommended for 2 weeks. A 4-week treatment 
with clarithromycin (Bixin) and either omeprazole 
(Prilosec) or ranitidine bismuth citrate (Tritec) may also 
be used.

FOLLOW-UP
• Patient Monitoring: Normal health maintenance. If 

signifi cant gastric erosion is documented, repeat gas-
troscopy after 6 weeks is often recommended.

• Prevention/Avoidance: Reduction of modifi able risk 
factors (e.g., smoking).

• Possible Complications: Chronic pain, ulcer forma-
tion, and perforation.

• Expected Outcome: Generally good symptomatic 
relief, but long-term therapy is often required.

MISCELLANEOUS
• Pregnancy Considerations: No direct effect on preg-

nancy, although severe gastritis may interfere with 
maternal nutrition.

• ICD-9-CM Codes: 535.5 (others based on cause).
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Gastroesophageal Refl ux 25

INTRODUCTION
Description: The refl ux of gastric acid to the sensitive 

esophagus causes heartburn, the cardinal manifestation 
of gastroesophageal refl ux disease (GERD).

Prevalence: Common.
Predominant Age: Generally reproductive and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: The most common cause is decreased tone of the 

lower esophageal sphincter (LES). This is complicated 
in pregnant patients by the reduced gastric emptying 
and reduced esophageal sphincter tone that occur during 
pregnancy.

Risk Factors: Cigarette smoking, alcohol abuse, some 
medications or foods, pregnancy, scleroderma, sliding 
hiatal hernia.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Upper abdominal pain, nausea, vomiting, dyspepsia, 

heartburn, chest pain, and “gas” (70% to 85%; symp-
toms most common after large meals, consuming certain 
foods, and on assuming the recumbent position)

• Dysphagia (15% to 20%, suggests stricture)
• Bronchospasm/asthma (15% to 20%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Ulcer disease (gastric or duodenal)
• Chemical or infectious esophagitis
• Crohn’s disease of the esophagus
• Angina pectoris
• Achalasia
• Esophageal cancer
Associated Conditions: Dysphagia. Nocturnal aspiration 

may occur and be mistaken for asthma.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Barium swallow may demonstrate hiatal hernia 

or esophageal narrowing. For patients who are preg-
nant, this should be reserved for after completion of the 
pregnancy.

Special Tests: Upper gastrointestinal endoscopy elimi-
nates other potential causes of gastroesophageal refl ux 
disease that include esophageal motility disorders, 
erosive esophagitis, and peptic ulcer disease (gastric or 
duodenal).

Diagnostic Procedures: History (>80% accurate), physi-
cal examination, endoscopy, barium swallow.

Pathologic Findings
Acute infl ammatory changes and hyperplasia of the basal 
layers of epithelium (85%). Squamous metaplasia of the 
lower esophagus may occur with chronic exposure to refl ux 

acid (Barrett’s syndrome), which may undergo dysplasia or 
malignant change.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Dietary changes, elevation of the 

head of the bed, smoking cessation, alcohol in modera-
tion only, weight loss, antacids. (Antacids that coat 
[liquids], and those that tend to fl oat on the surface of 
the stomach contents, such as Gaviscon, give better 
heartburn relief than other agents.).

Specifi c Measures: Eliminate medications that contribute 
to reduced esophageal pressure, such as diazepam and 
calcium channel blockers, or that may damage the 
esophagus (nonsteroidal anti-infl ammatory drugs 
[NSAIDs]). Use acid-blocking therapy.

Diet: Avoid eating spicy or acidic meals, chocolate, 
onions, garlic, peppermint, and large meals before 
bedtime.

Activity: No restriction.
Patient Education: Reassurance, diet counseling, behav-

ior modifi cation.

Drug(s) of Choice
Antacids.
Histamine H2-antagonists (cimetidine 800 mg two times 

daily, ranitidine 400 mg four times daily, famotidine 
20 mg two times daily, or nizatidine 150 mg two times 
daily).

Hydrogen potassium pump blocker (omeprazole 20 to 
40 mg daily for 4 to 8 weeks, esomeprazole 20 to 40 mg 
daily for 4 to 8 weeks, or pantoprazole 40 mg daily for 
8 weeks).

Cisapride (10 to 20 mg four times daily, before meals, and 
every night.

Misoprostol (Cytotec, 100 to 200 micrograms PO four times 
daily) if mucosal injury is documented or suspected.

Contraindications: Known or suspected hypersensitivity. 
Misoprostol is contraindicated during pregnancy and 
lactation.

Precautions: Because of a lack of long-term follow-up, 
hydrogen pump inhibitors may be taken only for 8 to 
12 weeks.

Interactions: Multiple drug interactions are possible with 
agents such as cimetidine; check full prescribing 
information.

Alternative Drugs
Bethanechol, antiemetics, phenobarbital if necessary.

FOLLOW-UP
Patient Monitoring: Normal health maintenance
Prevention/Avoidance: Reduction of modifi able risk 

factors (e.g., smoking, weight loss, diet).
Possible Complications: Esophageal stricture, bleeding. 

Prolonged exposure of acid to the esophagus may lead 
to stricture formation and dysphagia. Epithelial changes 
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induced in the lower esophagus are also associated with 
an increased risk of esophageal cancer.

Expected Outcome: Generally good symptomatic relief, 
but long-term therapy is often required.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although may worsen during pregnancy because of 
reduced esophageal tone and increased intra-abdominal 
pressure caused by the expanding uterus.

ICD-9-CM Codes: 530.11.
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Hair Loss 26
INTRODUCTION
Description: Patients often experience hair loss in the 

early stages of pregnancy, in the immediate postpartum 
period, or in the postmenopausal years. For some this 
may be of suffi cient volume to cause concern or cos-
metic problems.

Prevalence: Of postmenopausal women, 37% have some 
hair loss. Loss of hair 1 to 2 months after delivery 
(telogen effl uvium) is common.

Predominant Age: Older than 50 years.
Genetics: Androgenic alopecia follows autosomal domi-

nance with incomplete penetrance.

ETIOLOGY AND PATHOGENESIS
Causes: Accelerated hair loss may come about any time 

there is an abrupt change in hormonal patterns and is 
the result of a higher number of hair follicles entering 
into the resting, or telogen, phase of hair growth. Hair 
follicles have cycles of growth (anagen), followed by a 
resting phase (telogen) of 3 to 9 months, and then 
resumption of normal growth. Alterations in hormones 
may induce an increased number of follicles to enter 
telogen. If this is the situation, the lost hair will be 
regained in time. Stress and some medications (antico-
agulants, retinoids, beta blockers, chemotherapeutic 
agents) may also cause similar hair loss. The relative 
androgen dominance found in postmenopausal women 
not receiving hormone replacement therapy might also 
cause male pattern hair loss (temporal balding, andro-
genic alopecia).

Risk Factors: Pregnancy, delivery, hormonal contracep-
tion, scalp disease, family history of baldness, nutritional 
deprivation, drug or toxin exposure.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Hair loss
• Pruritus, scaling, and broken hairs (tinea)
• Tapered, easily removed hair near the edge of patches 

(alopecia areata)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Telogen effl uvium (as seen after pregnancy)
• Anagen effl uvium (loss that includes growing hairs and 

may progress to complete baldness)
• Cicatricial alopecia (resulting from scarring)
• Androgenic alopecia
• Traction alopecia (trauma)
• Tinea capitis
• Drug, poison, or chemotherapy exposure
• Local infection or dermatitis
• Endocrinopathy (polycystic ovaries, adrenal hyperplasia, 

pituitary hyperplasia)
Associated Conditions: Alopecia areata, Down syndrome, 

vitiligo, and diabetes; traction alopecia; behavior 
aberrations.

Workup and Evaluation
Laboratory: No evaluation indicated except as dictated by 

specifi c differential diagnoses being considered.
Imaging: No imaging indicated.
Special Tests: Inspection of hair shafts, skin scraping for 

fungi.
Diagnostic Procedures: History, physical examination, 

inspection of hair shafts.

Pathologic Findings
If the base of the hair shaft is smooth, it came from natural 
(telogen) loss; if the base has the follicular bulb still attached 
(a white swelling at the end), the loss may be due to der-
matologic or other disease conditions, and consultation is 
suggested.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance often is all 

that is required (telogen effl uvium is self-limited).
Specifi c Measures: Based on cause, most are self-limited 

or reverse with correction of the underlying problem. 
For postmenopausal women, hormone replacement 
therapy often arrests or reverses hair loss.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance and information about 

hair growth.

Drug(s) of Choice
For androgenic effl uvium: topical minoxidil (Rogaine) 2% 

(approximately 40% response rate in 1 year).
For alopecia areata: high-potency topical steroids.
For tinea capitis: 6- to 8-week therapy with either griseo-

fulvin (ultramicrosize) 250 to 375 mg PO daily or keto-
conazole 200 mg PO daily and careful hand washing.

Contraindications: Griseofulvin is contraindicated in 
pregnant patients and in those with porphyria and 
hepatocellular failure. Ketoconazole and itraconazole 
should not be used concomitantly with cisapride 
(Propulsid).

Precautions: Topical minoxidil can cause eye irritation. 
Griseofulvin use is associated with the possibility of pho-
tosensitivity, lupus-like syndromes, oral thrush, and 
granulocytopenia. Ketoconazole and itraconazole may 
be associated with hepatotoxicity.

Interactions: Minoxidil may potentiate the actions 
of other antihypertensive agents. Griseofulvin can 
interact with both barbiturates and warfarin. Ketocon-
azole and itraconazole may interact with warfarin, his-
tamine H2 blockers, digoxin, isoniazid, rifampin, and 
phenytoin.

Alternative Drugs
Finasteride (Propecia) has been used for male pattern bald-

ness in men, but it is ineffective for postmenopausal hair 
loss for women and is contraindicated during 
pregnancy.
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FOLLOW-UP

Patient Monitoring: Normal health maintenance. With 
ketoconazole and itraconazole periodic assessment of 
liver function is prudent.

Prevention/Avoidance: None.
Possible Complications: Social withdrawal.
Expected Outcome: Most hair loss is not permanent; a 

gradual return may be expected in 3 to 6 months after 
any causes have been eliminated. Only cicatricial alope-
cia is associated with permanent damage to the hair 
follicles.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although delivery is often the trigger for increased hair 
loss.

ICD-9-CM Codes: 704.02 (Telogen effl uvium), 704.00 
(Alopecia, unspecifi ed), 704.01 (Alopecia areata), 704.09 
(Other alopecias).
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Headache: Tension, Cluster, and Migraine 27

INTRODUCTION

Description: The tension headache is the most common 
form of headache. Tension headaches are caused by 
abnormal neuronal sensitivity and pain facilitation and/
or contracted muscles of the neck and scalp. Cluster 
headaches are a type of recurrent headache character-
ized as unilateral and “stabbing” that are associated with 
symptoms of histamine release such as nasal stuffi ness. 
These occur in episodic waves of frequent headaches 
separated by days, weeks, or years of remission. Migraine 
headaches are recurrent severe headaches that last 4 to 
72 hours and are accompanied by neurologic, gastroin-
testinal, and autonomic changes. These may or may not 
be preceded by a characteristic aura.

Prevalence: Ninety percent of women experience tension 
headaches. Cluster headaches occur in 4 of 100,000 
women per year. Migraine headaches affect 15% to 20% 
of women. Approximately 10% of tension headache suf-
ferers also have migraine headaches.

Predominant Age: Tensions headaches—any age, 60% 
begin after age 20, rarely do they start after age 50. 
Cluster headaches—ages 20 to 30. Migraine head-
aches—ages 25 to 55 (peak 30 to 49), fi rst attack gener-
ally between adolescence and 20.

Genetics: Women are more often affected by tension 
headaches than men (88% versus 69%); 40% have a 
family history of headache. Cluster headaches are four 
times more common in women than in men; migraines 
are three times more common in women. Of migraine 
sufferers, 89% have a family history of headache.

ETIOLOGY AND PATHOGENESIS
Causes: Tension headache—abnormal neuronal sensitiv-

ity and pain facilitation; no correlation to muscle con-
traction. They generally build in intensity in relation to 
stress. Cluster headache—unknown; postulated: disor-
ders of histamine release or sensitivity, serotonin metab-
olism or transmission, hypothalamic circadian rhythm, 
or cerebral artery autoregulation. Migraine headache—
unknown; postulated: genetically linked vascular disrup-
tion secondary to neurochemical change, serotonin or 
norepinephrine metabolism, or tachykinin abnormality. 
These alterations may result in distention of and infl am-
mation of cranial blood vessels. A strong relationship 
with female sex hormones is suspected.

Risk Factors: Tension headache—physical or emotional 
stress, poor posture, depression, obstructive sleep apnea, 
excess caffeine. Cluster headache—allergies, alcohol, 
tobacco, nitroglycerine, high altitudes, sleep-cycle dis-
ruption, stress. Migraine headache—more common in 
upper-income patients (1.6 times), 60% to 70% of 
women note a link with menstruation (14% of women 
have migraine headaches only during menses). Precipi-
tating factors: some foods, stress or stress relief (let 
down), missed meals, excessive sleep.

CLINICAL CHARACTERISTICS
Signs and Symptoms

Tension headache—dull, aching, and constant pain of 
mild to moderate intensity lasting from 30 minutes to 7 
days, often located in the temples, around the head in a 
band, or up the back of the neck. It is rare, but some 
patients experience chronic tension-type headaches 
characterized by occurring 15 days/month for 6 months 
or longer.

• Pressing or tightening quality (nonpulsating)
• Bilateral symmetry
• Not aggravated by physical activity
• No nausea or vomiting, photophobia or phonophobia 

(may have one but not both)
• Teeth grinding common
Cluster headache—unilateral or orbital distribution (90% 

of headaches recur on the same side)
• Sharp, stabbing, or “ice pick” in character
• Symptoms of histamine release (nasal stuffi ness and rhi-

norrhea, facial fl ushing, lacrimation, edema of eyelids)
• Symptoms are relieved when the patient is moving 

around
• Strong association with sleep
• Duration of less than 1 hour
• No aura or prodrome
• Annual recurrence common
Migraine headache—May be preceded by aura (20%)
• May begin with dull ache
• Unilateral pain (30% to 40%, may switch sides from 

attack to attack)
• Pulsating quality (60%), rapid onset
• Moderate to severe intensity
• Made worse by activity
• Frequently accompanied by nausea (90%), vomiting 

(60%), photophobia (80%), blurred vision, scalp tender-
ness and neck stiffness, restlessness, irritability, nasal 
congestion, facial edema

• Menstrual migraine is characterized by onset between 1 
day before and 4 days after menstruation. (First day is 
most common.) This pattern is found in 15% of patients.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Depression
• Cervical spondylosis
• Temporomandibular joint syndrome
• Analgesic dependency
• Anemia
• Medication or toxin exposure
• Dental disease
• Chronic sinusitis (cluster, migraine)
• Temporal arteritis
• Trigeminal neuralgia
• Pheochromocytoma
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Associated Conditions: Tension headache has been asso-
ciated with an increased risk of epilepsy (4-fold). Cluster 
headaches are associated with seasonal allergy. Migraine 
headache are associated with increased risk of peptic 
ulcer and coronary heart disease. Epilepsy, depression, 
anxiety, Raynaud’s phenomenon, mitral valve prolapse, 
stroke (debated), motion sickness, and panic disorders 
are more common in patients with migraine 
headaches.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated. (Computed tomography, 

electroencephalogram, and other evaluations are not 
indicated unless there is the new onset of headaches after 
age 50.)

Special Tests: None indicated.
Diagnostic Procedures: History.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Tension headache—over-the-counter 

analgesics, rest, fl uids, massage of shoulders, neck, or 
temples. Cluster headache—over-the-counter analge-
sics; rest; fl uids; avoidance of alcohol, bright lights, and 
noise. Migraine headache—rest; fl uids; analgesics; avoid-

ance of alcohol, bright lights, and noise. Compression 
over the temporal artery may help. Biofeedback has been 
suggested but results vary.

Specifi c Measures: Nonsteroidal antiinfl ammatory drugs, 
stress reduction techniques, and biofeedback are indi-
cated for tension headache. Prophylaxis is most effective 
for cluster headaches. Migraine headaches should be 
treated with medical therapy for acute attacks and pro-
phylaxis against recurrent headaches.

Diet: No specifi c dietary changes indicated. (Caffeine 
restriction has been suggested.) Patients should avoid 
alcohol or food known to hasten attacks.

Activity: No restriction, avoidance of known precipitating 
activities. Improved general fi tness and strengthening 
may reduce incidence. Bed rest for severe migraine 
attacks.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP124 
(Headache).

Drug(s) of Choice
Tension headache—over-the-counter analgesics, nonste-

roidal antiinfl ammatory drugs, antidepressants (when 
appropriate).

Cluster headache—prophylaxis: ergotamine (1 to 2 mg 
PO 2 hours before likely attack, e.g., sleep), verapamil 
(80 mg PO four times daily), lithium carbonate (Eska-
lith, 300 mg PO two to four times daily), methysergide 
(Sansert, 2 mg three or four times daily); acute attacks: 
oxygen (100%, 7 to 10 L/min via mask for 10 to 15 

Severe, throbbing
headache; unilateral
at first but may 
spread to
opposite side 

Local
erythema
may be
present

Phonophobia

Photophobia

Vomiting may occur

Unilateral ptosis, swelling 
and redness of eyelid

Temporal artery bulging
and pulsating

Flushing of side of
face, sweating 

TearingNasal congestion, rhinorrhea 

Myosis, conjunctival
injection
Severe headache,
pain behind eye 
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voice to avoid
aggravating
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Cluster headache
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Muscle contraction headache

Bandlike constriction

Temporal tightness or pressure

Pressure on contracted 
muscle may augment pain

Soreness of scalp; pain 
on combing hair

Intermittent, recurrent, or constant head pain, often 
in forehead, temples, or back of head and neck. 
Commonly described as “bandlike,” “tightness,” or 
“viselike”

Occipital
tension

Rigidity
of neck

Sleep disturbances common. Diurnal incidence: 
headache occurs most often between 4 and 8 AM

and 4 and 8 PM

Psychogenic factors: emotional conflict 
and depression often seen in chronic headache
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Flicker phenomena 
(fluorescent lights, 
computers, movies, 
television)

Changes in 
weather and 
temperature

Triggers of Migraine

Oral contraceptivesLack of sleep

Certain foods, alcohol

Stress, anxiety

Exertion, fatigue

Glare or dazzle

Head injury

Menstruation

Menses

Progesterone

Estrogen

Common triggers

Common triggers

Excessive sleep

High altitude Reading or refractive errors

High humidity

Pungent odors

Allergy

Drugs

Cold
foods
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on by exertion, sexual activity, coughing, or sneezing; or 
are accompanied by focal neurologic signs are ominous 
and demand aggressive evaluation for possible intracra-
nial or other pathologic cause. Patients with cluster or 
migraine headaches have an increased risk for peptic 
ulcers and gastrointestinal injury (from medications), 
caffeine dependence, coronary heart disease, and 
suicide.

Expected Outcome: Tension headaches generally resolve 
with rest and analgesics, although intermittent recur-
rence is common without lifestyle changes. Cluster 
headaches commonly have seasonal or annual recur-
rence patterns. Prolonged remission also is common. 
Migraines can generally be controlled, but recurrence is 
common. Severity and frequency tend to decline with 
age.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Pregnancy does not appear to affect the frequency of 
tension headaches. Cluster headaches are very rare in 
pregnancy. Migraine headaches may worsen in the fi rst 
trimester of pregnancy and generally become less severe 
in the second and third trimesters. Pregnancy may alter 
medical therapy because of adverse effects of medica-
tions on the pregnant patient or fetus.

ICD-9-CM Codes: 307.81 (Tension headache), 346.2 
(Cluster headache), 346.9 (Migraine), 346.0 (Classical 
migraine).
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minutes), sumatriptan (Imitrex, 6 mg SC or 100 mg PO, 
may repeat dose once in 24 hours when separated by at 
least 1 hour), dihydroergotamine mesylate (DHE 45, 
1 mg IM or IV). Although the symptoms of cluster 
headaches are consistent with histamine release, treat-
ment with antihistamines is ineffective.

Migraine headache: nonsteroidal antiinfl ammatory drugs 
(may provide relieve for some or may abort the headache 
if taken early in the attack), ergotamine preparations 
(ergotamine tartrate rectally at onset, may repeat in 1 
hour or ergotamine tartrate 1 mg with caffeine 100 mg 
[Cafergot], 2 PO at onset, repeat every 30 min up to six 
per day, dihydroergotamine mesylate 1 mg IM or 2 to 
3 mg intranasally at onset, 3 mg in 24 hours maximum), 
serotonin agonists (sumatriptan 6 mg SC or 100 mg PO 
or 5 to 20 mg intranasally at onset may repeat once in 
24 hours with a minimum of 1 hour separation, nara-
triptan 1 to 2.5 mg PO, may repeat in 4 hours, 5 mg in 
24 hours maximum, zolmitriptan 2.5 mg PO, may repeat 
in 2 hours, 10 mg in 24 hours maximum).

Contraindications: Aspirin-sensitive asthma, known or 
suspected sensitivity. See individual medications for 
others.

Precautions: Overuse of analgesics may lead to habitua-
tion and “analgesic rebound headaches” perpetuating the 
cycle of headache and analgesic use. Avoid the use of 
narcotic analgesics, especially oral agents in patients with 
cluster headaches; may convert attack to chronic form. 
Signifi cant side effects are possible with most migraine 
therapy—see individual agents. Use vasoactive agents 
with care in patients with cardiovascular disease.

Alternative Drugs
Cluster headache—indomethacin 25 mg PO four times 

daily, nifedipine 40 to 120 mg/day.
Migraine headache—antiemetics and phenothiazines 

may abort migraine headaches or help to relieve associ-
ated symptoms. Metoclopramide may be used to reduce 
nausea. Narcotic analgesics may be used for patients 
who do not achieve relief with other measures or cannot 
take other agents.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Antici-

pate episodic recurrences for cluster and migraine 
headaches.

Prevention/Avoidance: Stress reduction, muscle strength-
ening and training, and biofeedback. For cluster head-
aches the prophylactic use of antihistamines should be 
considered during the times of year when the patient is 
most likely to have a recurrence. During the same period, 
alcoholic beverages and tobacco should be avoided 
because they may trigger an attack. These patients 
should also avoid sleep-cycle disruption. Patients who 
suffer from migraine headache should have adequate 
rest and fl uids and avoid known triggers. Prophylactic 
medical therapy may be warranted for patients with two 
or more attacks per month. Prophylaxis may be attempted 
using beta blockers, divalproex, calcium antagonists, 
antidepressants, or serotonin antagonists.

Possible Complications: Headaches that are of sudden 
onset; begin after age 50; are dramatically different from 
past experience; have an accelerating pattern; are brought 
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INTRODUCTION

Description: Hematuria is the presence of blood, either 
microscopically or macroscopically, in the urine. Hema-
turia is a symptom only and requires further evaluation 
to establish a cause. Hematuria should be considered an 
indication of malignancy until proven otherwise.

Prevalence: Common in women.
Predominant Age: Any age, most common in reproduc-

tive years in association with urinary tract infections.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Disruption of the uroepithelium by infection, 

neoplasia (benign or malignant), or mechanical trauma 
(trauma, stone).

Risk Factors: Sexual activity, instrumentation, urinary 
tract infection, foreign body, or stone.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless (or otherwise) passage of blood in the urine

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Renal or bladder cancer
• Lower urinary tract infection (urethritis, cystitis)
• Pyelonephritis
• Urolithiasis
• Endometriosis involving the urinary tract
• Traumatic trigonitis
• Interstitial cystitis
• Coagulopathy (iatrogenic or natural)
• Contamination of the urine from another source 

(vaginal, rectal, anal, factitious)
Associated Conditions: Dysuria, urinary frequency, and 

urinary tract infections.

Workup and Evaluation
Laboratory: Urinalysis, urine culture and sensitivity (based 

on other symptoms present).
Imaging: Intravenous or retrograde pyelography. Renal 

ultrasonography may reveal dilation of the collecting 
system.

Special Tests: Cystoscopy may be necessary for selected 
patients. Urine should be collected and passed through 
a fi ne screen or mesh if a stone is suspected.

Diagnostic Procedures: History and physical examina-
tion, urinalysis.

Pathologic Findings
Based on cause.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation, hydration.
Specifi c Measures: Based on the underlying cause; infec-

tion should be treated with appropriate antibiotics; 
stones and tumors require more extensive diagnosis and 
eventual removal (or passage).

Diet: Adequate fl uid intake.
Activity: No restriction except those imposed by the caus-

ative process.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP050 (Urinary Tract Infections).

Drug(s) of Choice
Drug choice is based on cause.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Failure to diagnose a malig-

nancy in a timely manner. With large-volume bleeding, 
clotting with urethral obstruction is theoretically 
possible.

Expected Outcome: For most patients, complete resolu-
tion of their symptoms occurs with appropriate treat-
ment of the base problem.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy 

except that caused by the underlying condition.
ICD-9-CM Codes: 599.7.
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Hemorrhoids 29

INTRODUCTION

Description: A hemorrhoid is a symptomatic dilation 
of the hemorrhoidal venous plexus resulting in 
perianal swelling, itching, pain, hematochezia, and fecal 
soiling.

Prevalence: Fifty percent to 80 percent of all Americans.
Predominant Age: Adult, more common after 

pregnancy.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Dilated rectal venous plexus with varying degrees 

of infl ammation.
Risk Factors: Pregnancy, obesity, chronic cough, consti-

pation, heavy lifting, sedentary work or lifestyle, hepatic 
disease, colon malignancy, portal hypertension, loss of 
muscle tone resulting from age, surgery, episiotomy, 
anal intercourse, or neurologic disease (multiple 
sclerosis).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Rectal bleeding
• Anal protrusion
• Anal itching and pain (especially with thrombosis or 

ulceration)
• Constipation and straining for bowel movement
• Rectal incontinence and soiling
• Hematochezia and stool mucus
• Anal fi ssure, infection, or ulceration
• Hemorrhoidal thrombosis

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Colon cancer
• Colon polyps
• Soiling caused by loss of anal tone (anal intercourse, 

multiple sclerosis, episiotomy)
• Pinworms
• Rectocele
• Fecal impaction
• Anal fi ssure or fi stula
Associated Conditions: Liver disease, pregnancy, portal 

hypertension, and constipation.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
Enlarged hemorrhoidal veins with stasis and infl ammation 
are common.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Stool softeners, bowel movement 
regulation, and topical medications.

Specifi c Measures: Surgical therapy is appropriate for 
those patients with debilitating symptoms or for whom 
medical therapy has failed (15% to 20% of patients). 
Banding of internal hemorrhoids is better accepted by 
patients than traditional surgical therapy. Hemorrhoidal 
banding requires a minimum of equipment and is well 
suited to the offi ce or outpatient surgical setting. Some 
aching is generally experienced for several days after 
hemorrhoid banding procedures. Sitz baths and topical 
analgesics such as witch hazel are generally suffi cient.

Diet: Increased dietary fi ber.
Activity: Avoid prolonged sitting, straining, or heavy 

lifting. Encourage physical fi tness.
Patient Education: Reassurance, diet instruction.

Drug(s) of Choice
Dietary fi ber supplements.
Stool softeners—docusate sodium (Colace, Dialose, Sof-

Lax) 50 to 300 mg PO daily (larger doses are generally 
divided over the day).

Topical analgesic sprays or ointments—benzocaine 
(Americaine, Hurricaine) 20% spray or gel, dibucaine 
(Nupercainal) 1% ointment.

Antipruritics and antiinfl ammatory agents—hydrocorti-
sone (Anusol-HC, Analpram-HC, Cortenema, Corti-
foam, Epifoam, Proctofoam-HC), pramoxine 1% (Fleet 
rectal pads, Analpram-HC), witch hazel 50% (Tucks 
pads or gel).

Astringents—Preparation H.
Contraindications to Surgical Therapy: Acquired 

immunodefi ciency syndrome (AIDS) or immunocom-
promise, anorectal fi ssures, bleeding diathesis or blood 
dyscrasia, infl ammatory bowel disease, portal hyperten-
sion, rectal prolapse, undiagnosed anorectal tumor, 
undiagnosed rectal bleeding.

Precautions: See individual agents.
Interactions: Docusate sodium may potentiate the hepa-

totoxicity of other drugs; see individual agents.

Alternative Drugs
Flavanoids have been advocated but a recent meta-analysis 

was unable to document effi cacy.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Avoidance of constipation (bowel 

regularity); weight loss (if appropriate); physical fi tness; 
avoidance of prolonged sitting, straining, or heavy 
lifting.

Possible Complications: Thrombosis, bleeding, secondary 
infection, ulceration, anemia, and rectal incontinence.

Expected Outcome: Resolution (spontaneous resolution 
or with medication), recurrence common.
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MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy. 
Hemorrhoids are extremely common as pregnancy pro-
gresses. Dietary prophylaxis and symptomatic therapy 
early reduce the severity of symptoms. At least partial 
resolution after delivery is expected.

ICD-9-CM Codes: 455.6, 455.3 (External), 455.0 (Inter-
nal), 455.7 (Thrombosed).
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Hyperthyroidism 30

INTRODUCTION

Description: Hyperthyroidism is excess production of 
thyroid hormone. Hyperthyroidism is three times more 
common in women and may result in menstrual irregu-
larity or fertility disturbances, or it may complicate 
pregnancy. It may occur because of Graves’ autoimmune 
disease (most common) or toxic single or multinodular 
goiters. Rarely, trophoblastic tumors or dermoid cysts 
may be the cause.

Prevalence: One of 1000 women.
Predominant Age: 20 to 40 years.
Genetics: Graves’ disease may follow a familial pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Graves’ disease—an autoimmune disease in which 

thyroid-stimulating immunoglobulins bind to thyroid-
stimulating hormone (TSH) receptors mimicking the 
action of thyroid-stimulating hormone and causing 
excess secretion of triiodothyronine (T3) and thyroxine 
(T4). Goiter and exophthalmos are common. Toxic 
single or multinodular goiter—one or more autonomous 
benign nodules that slowly grow. Exophthalmos and 
myxedema are generally absent.

Risk Factors: Family history, other autoimmune disor-
ders, and iodine deprivation followed by replacement.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Nervousness (85%)
• Palpitations, tachycardia (>100 beats/min) and dyspnea 

(75%)
• Heat intolerance (70%)
• Fatigue and weakness (60%)
• Weight loss (50%), increased appetite (40%)
• Palpable goiter (90%)
• Tremor (65%)
• Exophthalmos (35%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Physiologic changes of pregnancy
• Anxiety
• Malignancy
• Diabetes
• Pregnancy
• Menopause
• Pheochromocytoma
• Substance abuse (caffeine, diet preparations, cocaine)
• Struma ovarii
Associated Conditions: Other autoimmune diseases 

(Graves’ disease).

Workup and Evaluation
Laboratory: Sensitive thyroid-stimulating hormone 

(below normal), T3 radioimmunoassay (RIA) (>200 ng/

mL), T4 radioimmunoassay (>160 nmol/L), free thyrox-
ine index (>12).

Imaging: Radioiodine thyroid scan (diffuse uptake in 
Graves’ disease; focal uptake in nodular goiter).

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

and laboratory studies.
Pathologic Findings
Graves’ disease—diffuse hyperplasia; toxic nodules—

discrete nodule formation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, education about the need 

for continuing therapy, beta blockers for symptoms of 
tachycardia or tremor.

Specifi c Measures: Antithyroid medication, therapeutic 
radioiodine, surgical reduction of thyroid or excision of 
nodules.

Diet: No specifi c dietary changes indicated. Maintain 
adequate calories to avoid weight loss.

Activity: No restriction, as tolerated.
Patient Education: Education regarding need for compli-

ance with medication and follow-up; American College 
of Obstetricians and Gynecologists Patient Education 
Pamphlet AP128 (Thyroid Disease).

Drug(s) of Choice
For thyrotoxic crisis—propylthiouracil (PTU) 15 to 20 mg 

PO every 4 hours during the fi rst day in addition to 
other therapies.

Initial treatment: PTU 30 to 300 mg PO three times daily 
(no more than 300 mg/day during pregnancy), maintain 
at 25 to 300 mg PO two times daily, methimazole (Tapa-
zole, MMI) 15 to 60 mg PO daily, maintain at 5 to 
30 mg PO daily; radioiodine therapy: sodium iodine 
(I131); adjunctive therapy: propranolol (Inderal) 40 to 
240 mg PO daily.

Contraindications: Radioiodine therapy is contraindi-
cated in pregnancy (may cause fetal hypothyroidism or 
malformation). Propranolol is contraindicated in the 
presence of congestive heart failure, asthma, chronic 
bronchitis, and hypoglycemia and during pregnancy.

Precautions: Both PTU and methimazole may cause 
agranulocytosis, dermatitis, or hepatotoxicity.

Interactions: PTU may potentiate the actions of 
anticoagulants.

Alternative Drugs
Ipodate sodium (Oragrafi n) 0.5 g PO four times daily.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, follow 

thyroid function test twice yearly. After radioiodine 
therapy, thyroid function should be checked at 6 and 12 
weeks, 6 months, and then yearly.
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Breast enlargement, 
gynecomastia in male

Laboratory findings

Perspiration

Facial flushing

Age 12  to 50 years 
(usually)

Localized myxedema

Palpable lymph nodes

Muscle wasting

Shortness of breath

Loss of weight

Rapid pulse

Warm, moist palms

Oligomenorrhea
or amenorrhea

Nervousness 
Excitability
Restlessness
Emotional instability 
Insomnia

Exophthalmos

Goiter
(may have thrill and bruit)

Warm, velvety skin

Palpitation, tachycardia 
poor response to digitalis

Increased appetite

Diarrhea (occasional)

Tremor

Clubbing of fingers 
(in some patients with 
severe exophthalmos)

Muscular weakness, 
fatigability

I131 Uptake

Elevated 
(45% to 90%)

BEI, plasma butanol-extractable iodine; PBI, plasma protein-bound iodine.

Urine Blood

Nitrogen
Phosphorus
Calcium
Creatine

Glycosuria — occasional

Increased

PBI
BEI

Cholesterol — low to normal 
Phospholipids — low 
Uric acid —  low 
Sugar — elevated in some 
(diabetic tolerance curve) 
Relative lymphocytosis

Elevated
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Prevention/Avoidance: None.
Possible Complications: Hypothyroidism after medical 

therapy, vision change or loss caused by ophthalmopa-
thy, pretibial myxedema or cardiac failure, muscle 
wasting and proximal muscle weakness. Surgical 
therapy—hypoparathyroidism, recurrent laryngeal nerve 
damage, hypothyroidism.

Expected Outcome: With early diagnosis and adequate 
treatment, a good outcome is expected.

MISCELLANEOUS
Pregnancy Considerations: Diffi cult to diagnose in preg-

nancy. Increased risk of spontaneous abortion. Thyro-
toxicosis often improves during pregnancy only to 
relapse postpartum—must be alert for this possibility. 
Any goiter is abnormal. Doses of PTU and methimazole 
must be reduced. Radioiodine therapy is 
contraindicated.

ICD-9-CM Codes: Based on cause.
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INTRODUCTION

Description: Reduced or inadequate circulating levels of 
thyroid hormone. Women are 5 to 10 times more likely 
than men to suffer from hypothyroidism. Menstrual dis-
turbances may be the fi rst indication of this abnormality. 
Some women develop a transient (3 to 4 months) hypo-
thyroid state (painless subacute thyroiditis) after giving 
birth.

Prevalence: Five to 10 of 1000 general population, 6% to 
10% of women older than age 65.

Predominant Age: Older than age 40.
Genetics: No genetic pattern for idiopathic type, may be 

associated with type II autoimmune polyglandular syn-
drome (HLA-DR3, HLA-DR4).

ETIOLOGY AND PATHOGENESIS
Causes: Idiopathic or autoimmune (most common when 

goiter is present)—after ablative medical or surgical 
therapy. Postpartum thyroiditis (silent)—abnormalities 
of thyroid-stimulating hormone (TSH) or thyrotropin-
releasing hormone (TRH) production or release.

Risk Factors: Age, other autoimmune disease, ablative 
therapy, pituitary failure.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Weakness, lethargy, fatigue
• Cold intolerance, hypothermia
• Menstrual disturbances (dysfunctional bleeding, amen-

orrhea, menorrhagia)
• Decreased memory, hearing loss
• Constipation
• Dry, coarse skin, brittle hair
• Periorbital puffi ness, swelling of hands and feet
• Bradycardia, narrowed pulse pressure
• Anemia
• Cardiomegaly, pericardial effusion

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Depression
• Congestive heart failure
• Dementia
• Amyloidosis
• Nephrotic syndrome
• Chronic nephritis
Associated Conditions: Anemia, bipolar disorder, depres-

sion, diabetes mellitus, hypercholesterolemia, hypona-
tremia, idiopathic adrenocorticoid defi ciency, mitral 
valve prolapse, myasthenia gravis, vitiligo.

Workup and Evaluation
Laboratory: Sensitive TSH (>4 micro IU/mL), triiodothy-

ronine (T3) resin uptake (increased), thyroxine (T4) radio-
immunoassay (decreased), free thyroxine index (low).

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

and laboratory studies.

Pathologic Findings
The thyroid may be small and atrophic, normal, or 
enlarged.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, education about need for 

continuing therapy.
Specifi c Measures: Thyroid replacement mediation.
Diet: High-bulk diet to avoid constipation.
Activity: No restriction.
Patient Education: Education regarding need for compli-

ance with medication and follow-up; American College 
of Obstetricians and Gynecologists Patient Education 
Pamphlet AP128 (Thyroid Disease).

Drug(s) of Choice
Levothyroxine (Synthroid, Levothroid) 50 to 100 micro-

gram PO daily, increase by 25 microgram/day every 4 
to 6 weeks until TSH is in normal range.

Contraindications: Adrenocorticoid insuffi ciency (uncor-
rected), thyrotoxic heart disease.

Precautions: The initial dose should be reduced in elderly 
patients.

Interactions: The dose of insulin, oral hypoglycemics, and 
anticoagulants may need to be adjusted after thyroid 
therapy is initiated. Other possible interactions may be 
seen with oral contraceptives, estrogen and cholestyr-
amine. Ferrous sulfate may decrease the absorption of 
thyroid replacement medications.

FOLLOW-UP
Patient Monitoring: Thyroid status should be checked 

every 6 weeks until stable, then every 6 months. Because 
of the prevalence of hypothyroidism in older women, a 
baseline assessment should be obtained at age 45 and 
periodic screening (biannually) is recommended in 
patients older than age 60.

Prevention/Avoidance: None.
Possible Complications: Life threatening—coma 

(myxedema coma) and hypothermia. (Treatment is with 
intravenous thyroid hormone replacement and steroid 
therapy. Supportive therapy [oxygen, assisted ventila-
tion, fl uid replacement] and intensive-care nursing 
may be indicated.) Others—treatment-induced conges-
tive heart failure, increased susceptibility to infection, 
megacolon, organic psychosis with paranoia, infertility 
and amenorrhea, or osteoporosis resulting from 
overtreatment.

Expected Outcome: With treatment, return to normal 
function. Relapse will occur if therapy is discontinued.
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PBI and BEI; low – no rise after TSH Low, but rise after TSH

I131; 24-hour uptake low – no rise after TSH Low, but rise after TSH

Cholesterol; elevated (usually) Normal (usually)

Uric acid; elevated in males and postmenopausal females Same

Urinary gonadotropins; positive Absent

17-Ketosteroids; low

BEI, plasma butanol-extractable iodine; PBI, plasma protein-bound iodine. TSH, thyroid-stimulating hormone.

Lower

Lethargy, memory impairment, 
slow cerebration (psychoses 
may occur)

Hair dry,  brittle

Edema of face and eyelids

Thick tongue, 
slow speech

Deep coarse voice

Sensation of coldness

Diminished perspiration

Heart enlarged, 
poor heart sounds, 
precordial pain (occasional)

Hypertension (frequently)

Skin coarse, dry, 
scalding, cold 
(follicular keratosis), 
yellowish (carotenemia)

Pulse slow

Ascites

Menorrhagia
(amenorrhea may 
occur late in disease)

Weakness

Primary myxedema Pituitary myxedema (differential features)

Hair finer, softer

Loss of axillary hair

Heart small

Hypotension

Skin less dry 
not scaly

Loss of pubic hair

Amenorrhea

Reflexes, prolonged recovery
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MISCELLANEOUS

Pregnancy Considerations: Medication may need to be 
adjusted. TSH levels should be checked monthly during 
the fi rst trimester. TSH levels should be checked at 6 
weeks postpartum. Women who develop postpartum 
thyroiditis have a 30% chance of developing hypothy-
roidism in the future. Any goiter during pregnancy is 
abnormal.

ICD-9-CM Codes: Based on cause.
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THE CHALLENGE

To assist couples who experience diffi culty conceiving 
through normal means.
Scope of the Problem: The inability to conceive and bear 

children affects 8% to 18% of the American population. 
Under ordinary circumstances, 80% to 90% of normal 
couples conceive during 1 year of attempting pregnancy. 
Infertility is generally defi ned as failure to conceive after 
1 year of regular, unprotected intercourse. Infertility 
may be further subdivided into primary and secondary 
types based on the patient’s past reproductive history; 
patients with infertility who are nulligravid are in the 
primary infertility group; those who have achieved a 
pregnancy more than 1 year previously, regardless of the 
outcome of that pregnancy, are grouped in the second-
ary infertility group. Slightly more than one half of 
infertility patients fall into the primary group.

Objectives of Management: To establish the relevant 
cause or causes and develop strategies that result in 
conception and delivery. With improved understanding 
of the physiology of conception and a wide range of 
technologies that may be brought to bear to assist with 
procreation, 85% of “infertile” couples may be helped.

TACTICS
Relevant Pathophysiology: The male partner brings to 

the union sperm-laden semen, which is deposited in the 
vagina during intercourse. The average ejaculate has a 
volume of between 1 and 15 mL and contains more than 
20 million spermatozoa. The survival of sperm in the 
female genital tract is thought to be at least 96 hours 
and may be as long as 8 days. However, it is probable 
that sperm are capable of fertilizing an egg for only the 
fi rst 24 to 48 hours after ejaculation. The woman’s 
gametic contribution, the oocyte, is released from the 
ovary during the mid-cycle process of ovulation, 14 days 
before the onset of menstruation, regardless of the total 
cycle length. Progesterone is produced by the luteinized 
follicle, producing a characteristic increase of between 
0.5°F and 1°F in basal body temperature. The oocyte 
may be fertilized during the fi rst 24 hours after ovulation 
only. Generally, fertilization takes place in the distal 
portion of the fallopian tube. Pregnancy does not result 
unless the zygote passes into the uterine cavity at the 
correct time (3 to 5 days after fertilization), encounters 
a receptive endometrium, and can successfully implant 
and grow.

Strategies: To achieve pregnancy, three critical elements 
must be in place: (1) a sperm must be available, (2) an 
egg must be available, and (3) the sperm and egg must 
meet at a time and place conducive to fertilization. It is 
the investigation of these three elements that constitutes 
the evaluation of the infertile couple.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Booklet AP136 (Evaluating Infertility), AP137 (Treat-
ing Infertility).

IMPLEMENTATION

Special Considerations: While the evaluation of infertil-
ity proceeds, couples should be instructed to continue 
to attempt pregnancy through intercourse timed to the 
most fertile days of the cycle. Between one third and one 
half of all infertility problems may be diagnosed in the 
fi rst phase of evaluation. The medical defi nition of infer-
tility differs from that of fecundity, which refers to the 
physical ability of a woman to have children. Women 
with impaired fecundity include those who fi nd it physi-
cally diffi cult or medically inadvisable to conceive and 
those who fail to conceive after 36 months of regular, 
unprotected intercourse. In short, fecundity deals with 
childbearing ability and fertility deals with childbearing 
performance. When dealing with the question of infer-
tility, establishing the diagnosis is not the problem; the 
problem is identifying the underlying pathophysiologic 
causes. Unlike most areas of medicine, the provider 
must deal with two patients at the same time because it 
is the couple that is infertile, not the man or woman. 
When the relative frequency of causes is considered, it 
is apparent that male and female factors are present in 
roughly equal proportion, with a small remainder that 
are idiopathic. This is important to keep in mind during 
counseling. The distribution of causes is also helpful in 
designing a logical and effi cient strategy for the evalua-
tion of the infertile couple.
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Basal body temperature (BBT)  
detects signs of ovulation

BBT chart

Day°F

99
1 7 14 21 28

98

97

Progesterone

Corpus luteum

Positive

Postcoital mucus specimen from 
endocervical canal placed on slide for testing

Volume

Normal

Macrocytic

Microcytic

Tapering

Bicephalic
Morphology

Coagulation Liquefaction

Morphology/motility

25–30
min

Fructose
determination
(if azospermic)

Motile sperm in 
orderly pattern Ferning

Optimal postcoital test.  Adequate 
motile sperm and cervical mucus 
with high water content.  In-
creased ferning and spinnbarkeit

Suboptimal postcoital test.
Few sluggish sperm in thick, 
cellular mucus.  Decreased 
ferning and spinnbarkeit

Sluggish sperm 
in low numbers

Nonferning
mucus

Spot urine test.  Detects urinary metabolites of 
progesterone (measure of corpus luteum function)

Preovulatory follicle

Infertility

Ruptured follicle

Ovulation detection kit 
detects urinary metabolites 
of luteinizing hormone (LH)

Serial follicular ultrasound 
monitors follicular rupture

Proliferative
phase

Secretory
phase

Endometrial biopsy 
and dating provides 
evidence of functioning 
corpus luteum and end 
organ response
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Irritable Bowel Syndrome 33
INTRODUCTION

Description: A syndrome of intermittent abdominal pain, 
constipation, and diarrhea related to hypermotility of 
the gut.

Prevalence: First described in 1818 and accounts for 50% 
of all visits to gastroenterologists; 2.4 to 3.5 million 
physician visits per year and an estimated 2.2 million 
prescriptions. Despite the prevalence of irritable bowel 
syndrome (IBS), only approximately 25% of those with 
IBS seek care, and only 1% of those with IBS are referred 
to specialists or become chronic health care users.

Predominant Age: Young to middle age.
Genetics: No genetic pattern, 2 : 1 female : male ratio.

ETIOLOGY AND PATHOGENESIS
Causes: Colonic wall motility is altered in these patients, 

with evidence suggesting altered colonic wall sensitivity. 
Patients with IBS have altered motor reactivity to various 
stimuli, including meals, psychological stress, and 
balloon distention of the rectosigmoid, resulting in 
altered transit time, which in turn results in pain, con-
stipation, and diarrhea. Studies of patients with and 
without IBS have shown that there are signifi cantly 
higher levels of 5-hydroxytryptamine (5-HT) in those 
patients with IBS, supporting a possible causal role.

Risk Factors: None known; prior infectious gastroenteri-
tis has been postulated as a risk factor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intermittent abdominal pain (often worse before 

menses)
• Bloating and nausea
• Alternating constipation and diarrhea

Symptoms are generally worse 1 to 1½ hours after meals, 
with 50% of patients experiencing pain that lasts for hours 
or days; pain may last for weeks in up to 20% of patients. 
Pain is generally worse with high-fat meals, stress, depres-
sion, or menstruation and is better after bowel movements. 
There are three common clinical variants: (1) “spastic 
colitis” characterized by chronic abdominal pain and con-
stipation; (2) intermittent diarrhea, which is usually pain-
less; and (3) a combination of both with alternating diarrhea 
and constipation (see box).

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bacterial or parasitic infections
• Somatization
• Laxative abuse
• Iatrogenic diarrhea (dietary—e.g., tea, coffee, food 

poisoning)
• Ulcerative colitis or Crohn’s disease
• Lactose intolerance
• Diverticular disease
Associated Conditions: High prevalence of psychopatho-

logic conditions among IBS sufferers; a greater 

likelihood of somatization disorders, stress, anxiety dis-
orders, depression, hysteria, and hypochondriases.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Flexible sigmoidoscopy or colonoscopy 

may be considered for selected patients.
Diagnostic Procedures: History and exclusion of other 

pathologic conditions.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Because many of these patients have 

hysterical, depressive, and bipolar personality disorders, 
psychological support is important. In some studies, 
placebo response rates are as high as 80%.

Specifi c Measures: Mild sedation with phenobarbital and 
tranquilizers may offer some relief, although long-term 
success is generally poor.

Diet: Bulk agents and increased dietary fi ber; reduction in 
alcohol, fat, caffeine, and sorbitol. Both fasting and pro-
biotic diets have been suggested with variable results.

Activity: No restriction.
Patient Education: Diet (increased fi ber) and stress man-

agement. Biofeedback and relaxation techniques may be 
of some help.

Drug(s) of Choice
Bulk-forming agents including Guar gum.
Emerging 5-HT3 receptor-blocking agents, although two 

recently introduced agents (alosetron and tegaserod) 
have been withdrawn because of side effects. Melatonin 
has shown promise in some trials.

Contraindications: Bowel obstruction or fecal impaction, 
known or suspected allergy to agent or any 
component.

Precautions: Empiric therapy may be started during the 
process of evaluation but should not be continued indef-
initely without the establishment of a diagnosis. Bulk-
forming agents must be taken with adequate fl uid intake 
to prevent obstruction and provide optimal effects.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: High-fi ber diet, stress reduction.
Possible Complications: Continued dependency on 

others; adverse effects of work, school, or home func-
tions. Relapses are common.

Expected Outcome: Transient response is often good 
with most therapies. Long-term relapse is common.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 564.1.
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Bloating and nausea with
abdominal discomfort
and urgency

Spasm of
bowel wall

Nerve
ending

Altered bowel wall sensitivity and motility 
result in IBS symptom complex

5-HT

Actions of gut wall 
5-hydroxytryptamine (5-HT) may 
underlie anomalies of motility

Irritable bowel syndrome is a syndrome of intermittent
abdominal pain, diarrhea, and constipation related to
hypermotility of the gut. Clinical variants include:

  1) Spastic colitis characterized by chronic abdominal
      pain and constipation
  2) Intermittent diarrhea that is usually painless
  3) Combination of both with alternating diarrhea
      and constipation

Rome II diagnostic criteria
for irritable bowel syndrome

Symptoms suggestive of diagnoses
beyond functional bowel disease

12-week history out of past 12 
months of abdominal pain
and discomfort incorporating
2 of 3 features:

    1) Relieved by defecation
    2) Onset associated with
         change in stool frequency
    3) Onset associated with
         change in stool form
         (appearance)

GI, gastrointestinal; IBS, irritable bowel syndrome.

1) Anemia
2) Fever
3) Persistent diarrhea
4) Rectal bleeding
5) Severe constipation
6) Weight loss
7) Nocturnal GI symptoms
8) Family history of GI cancer,
     inflammatory bowel disease,
     or celiac disease
9) New onset of symptoms
     after age 50

with
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Low Back Pain 34

INTRODUCTION

Description: Pain located in the lower portion of the 
back (generally between the level of the iliac spines and 
the lower ribs) with radiation to the abdomen, pelvis, 
legs, or trunk. In women, gynecologic processes are 
often implicated (correctly or incorrectly) in this com-
plaint. Low back pain is especially common during 
pregnancy.

Prevalence: Common (80% suffer some form of low back 
pain during their lifetime).

Predominant Age: 25 to 45 years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Normal aging aggravated by trauma, injury, or 

pregnancy.
Risk Factors: Obesity, poor posture, improper lifting, age, 

sedentary lifestyle, osteoporosis, psychosocial factors 
(secondary gain), and trauma.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pain and discomfort between the level of the iliac spines 

and the lower ribs, generally sudden in onset after an 
injury or gradually over the subsequent 24 hours

• Radiation of pain to buttocks or posterior thighs (stop-
ping at the knees); referred pain, not radicular; back pain 
greater than leg pain

• Pain aggravated by back motion, lifting, coughing, 
straining, bending, or twisting; relieved by rest

• Normal sensory, motor, and refl ex fi ndings;, decreased 
range of motion

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Gynecologic disease (pregnancy, endometriosis, pelvic 

infl ammatory disease)
• Gastrointestinal disease (duodenal ulcer, pancreatitis, 

irritable bowel syndrome, diverticulitis)
• Urinary tract disease (pyelonephritis, nephrolithiasis)
• Disc herniation or degenerative disease
• Osteoporotic fracture
• Fibromyalgia
• Spinal stenosis
• Spondylolisthesis
• Ankylosing spondylitis
• Arthritis (hip or back)
• Neoplasia (primary or metastatic)
• Fictitious complaint (somatization, secondary gain)
Associated Conditions: Chronic pain states (pelvic pain, 

headaches), radiculopathy, obesity, and psychosocial 
disease. Secondary gain often complicates both the diag-
nosis and treatment of low back pain. Warning signs of 
signifi cant secondary gain include pending litigation or 
compensation, depression, hostility, and prolonged use 
of potent analgesics.

Workup and Evaluation

Laboratory: No evaluation indicated unless suggested by 
nonmechanical symptoms or atypical patterns of pain.

Imaging: Generally not required. When indicated (persis-
tent pain, atypical symptoms)—anteroposterior, lateral, 
and spot fi lms of L5–S1 area. Bone scan if tumor, trauma, 
or infection is suspected.

Special Tests: Computed tomography, magnetic reso-
nance imaging, or myelography only for specifi c cause.

Diagnostic Procedures: History and physical examina-
tion (with special attention to the back and hips).

Pathologic Findings
Based on cause.

MANAGEMENT AND THERAPY

Nonpharmacologic
General Measures: Bed rest, short-term analgesics or 

anti-infl ammatory agents, massage, or manipulation.
Specifi c Measures: Muscle relaxants, Williams’ fl exion 

exercises, physical therapy, topical low-level continuous 
heat therapy, transcutaneous electrical nerve stimulation 
(TENS).

Diet: No specifi c dietary changes indicated. Weight reduc-
tion, if appropriate.

Activity: Restricted activity for 3 to 6 weeks, then a gradual 
return to normal activity as tolerated. Patients should 
begin Williams’ fl exion exercises as prevention for future 
injuries.

Patient Education: Posture and activity counseling, home 
back exercises; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP115 
(Easing Back Pain During Pregnancy).

Drug(s) of Choice
Nonsteroidal anti-infl ammatory drugs, muscle relaxants—

cyclobenzaprine (Flexeril) 10 mg PO three times daily, 
diazepam (Valium) 5 to 10 mg PO two times daily.

Contraindications: See individual agents. Aspirin-sensi-
tive asthma for most agents.

Precautions: See individual agents. Ulcer or renal disease 
for most agents.

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Muscle-strengthening exercises, 

care in lifting, maintenance of reasonable weight. 
Avoid tasks that aggravate (heavy lifting, bending, 
twisting, sudden movements). Weight reduction, if 
appropriate.

Possible Complications: Chronic low back pain, pain 
medication dependence, and dependency state resulting 
from secondary gain.

Expected Outcome: Gradual improvement with analge-
sics, muscle relaxants, massage, and exercise (1 to 6 
weeks).
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Exercises are best done on hard, padded surface like carpeted floor. Start slowly. Do each only once or twice a day, 
then progressively to 10 or more times within limits of comfort. Pain, but not mild discomfort, is indication to stop

6. Sit on chair, hands folded in lap.
Bend forward, bringing chin between
knees. Return slowly to starting position
while tensing abdominal muscles. Relax 
and repeat

5. Stand with hands on 
back of chair. Squat, 
straightening hollow of 
back. Return to starting 
position and repeat

4. Begin in a runner’s starting position (one leg 
extended, the other forward as shown, hands 
on floor). Press downward and forward several 
times, flexing front knee and bringing abdomen 
to thigh. Repeat with legs reversed

3. Lie on back, knees bent, arms folded on chest 
or at sides. Sit up using abdominal muscles and reach 
forward. Return slowly to starting position

1. Lie on back, arms on chest, knees bent.  Press small of back 
firmly down to floor, tightening muscles of abdomen and buttocks, 
thus tilting pubis forward, exhale simultaneously.
Hold for count of 10, relax and repeat

Exercises for chronic lumbar strain (starting positions in outline)

Reduction of weight
Correction of posture
Firm mattress, bed board
Daily low back exercises
Regular sports activity compatible
   with age and physique

Chronic and prophylactic
Absolute bed rest
Warm tub baths, heat pad, hydrocollator
Sedation
Firm mattress, bed board
Diathermy, massage
Local anesthetic infiltration to trigger zones
Occasionally corset, brace, or strapping

Acute

Treatment of lumbar strain

Flexion-foramen opened
more widely; nerve freed

Opened

Hyperlordosis-intervertebral
foramen greatly narrowed

Narrowing

Effects of lumbar hyperlordosis on spinal nerve roots

2. Lie on back, arms at sides, knees bent. 
Draw knees up and pull them firmly to chest 
with clasped hands several times. Relax and 
repeat. Also, repeat exercise using one leg 
at a time
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MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy, 
although pregnancy (and the postural changes brought 
about by it) may worsen existing low back pain. Some 
relief is gained when the fetus descends into the pelvis 
in the last days of the gestation, but the sudden return 
to upright and the constant bending to care for a newborn 
make this improvement short-lived.

ICD-9-CM Codes: Based on cause.
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be submitted for histologic examination; they never 
should be removed destructively.

Diagnostic Procedures: Physical examination and exci-
sional biopsy.

Pathologic Findings
Superfi cial spreading melanoma (70% of cases), nodular 
(vertical growth, 15%), acral lentiginous (2% to 8%), 
lentigo maligna (4% to 10%).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, biopsy of suspicious 

lesions, instruction on prevention (use of sunscreen, 
avoidance of excessive exposure).

Specifi c Measures: Surgical excision with 1-cm margin 
for lesions, <2 mm thick, 3 cm for thicker lesions.

Diet: No specifi c dietary changes indicated.
Activity: Sun exposure reduction and protection.
Patient Education: Risks of sun exposure, use of sun-

screen products, characteristics of suspicious lesions.

Drug(s) of Choice
Adjuvant therapy with bacillus Calmette-Guérin and 

levamisole plus dacarbazine.
Contraindications: See individual agents.
Precautions: See individual agents.
Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Frequent (every 3 to 6 months) total 

body inspection for abnormal or changing nevi. Annual 
chest radiograph (6% of recurrences diagnosed this 
way). Weekly self-examination.

Prevention/Avoidance: Avoidance of excessive sun expo-
sure, especially blistering sunburn. Sunscreen use.

Possible Complications: Disease progression or spread, 
cosmetic damage by excision.

Expected Outcome: Prognosis is based on staging—5-
year survival if no local or distant spread, 70%; <0.85-
mm thick, 95% to 100%; lymphatic involvement, 5%.

MISCELLANEOUS
Pregnancy Considerations: Although rarely seen in 

pregnancy, melanoma is exacerbated by this condition. 
Although any malignant metastasis to the fetus is rare, 
melanomas represent up to one third of all malignancies 
found. Melanoma is one of the few malignancies that 
spreads to the placenta, and metastatic melanoma is a 
threat to both the fetus and mother. If a woman has had 
melanoma, it is recommended that she wait 2 or more 
years before planning a pregnancy.

ICD-9-CM Codes: Based on location and severity of 
disease.

Melanoma 35

INTRODUCTION

Description: Melanoma is the malignant degeneration of 
cells from the melanocytic (pigment) system. Although 
generally a skin lesion, melanomas may arise in any 
pigmented tissue (such as the eye). The vulva accounts 
for 5% to 10% of all malignant melanomas in women, 
despite containing only 1% of the skin surface.

Prevalence: Found in 4.5 of 100,000, 2007: 59,940 cases, 
8110 deaths.

Predominant Age: 20 to 40 years (50% of patients).
Genetics: Familial dysplastic nevus syndrome (if history 

includes a family member with melanoma, lifetime risk 
is 100%).

ETIOLOGY AND PATHOGENESIS
Causes: Unknown, may be related to ultraviolet (A and B) 

light exposure.
Risk Factors: Previous dysplastic nevi, multiple pigmented 

lesions, fair complexion, freckling, blue eyes and blond 
hair, adolescent blistering sunburn (twofold increase in 
risk), family history of melanoma.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Pigmented lesion with irregular border and variegation 

in color
• Bleeding, scaling, size, or texture change in any 

pigmented lesion (ABCDE mnemonic—asymmetry, 
border irregularity, color variegation, diameter 0.6 mm 
on back or lower leg [in whites] or hand, feet, and nails 
[in African Americans], elevation above the skin 
surface)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Junctional nevus
• Dysplastic nevus
• Malignant melanoma (the risk of malignancy is greatest 

in nevi that are more than 5 mm in diameter, have irreg-
ular borders, are asymmetrical, or have variegated 
coloration)

• Pigmented basal or squamous cell carcinoma
• Seborrheic keratoses
Associated Conditions: Junctional nevus, dysplastic 

nevus.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated, used only to evaluate 

metastases (brain, bone, lymph nodes).
Special Tests: Excisional biopsy for all vulvar nevi or 

suspicious nevi anywhere on the body. All lesions should 
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Risk factors
UVA and UVB
radiation

Clinical considerations Excisions of lesions

Typical clinical appearance of melanoma 
exhibiting features of "ABCDE" mnemonic
A) Asymmetry
B) Border irregularity
C) Color variegation
D) Diameter >6 mm
E)  Elevation above skin surface

Lesions <
2 mm thick

Lesions >
2 mm thick

Blue eyes

Freckles

Family history of
melanoma or
dysplastic nevi

Blistering
sunburn in
adolescence

Blonde hair
and fair skin

Wide excision of dysplastic nevi and suspected
melanomas is based on thickness of lesion—1 cm
border recommended for lesions less than 2 mm
thick, and 3 cm border for lesions greater than
2 mm thick

UV, ultraviolet.

1 cm

3 cm
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Myofascial Syndromes 36

INTRODUCTION

Description: Myofascial syndrome is characterized by 
muscular and fascial pain associated with localized ten-
derness and pain referred to sites that are often remote. 
Myofascial pain syndromes and fi bromyalgia frequently 
demonstrate trigger-point involvement. These syn-
dromes may present as chronic lower abdominal or 
pelvic pain that is easily confused with gynecologic 
causes.

Prevalence: Three percent of the population.
Predominant Age: Sedentary middle-aged women.
Genetics: No genetic pattern. More common in women 

(80% to 90%). Several studies indicate that women who 
have a family member with fi bromyalgia are more likely 
to have fi bromyalgia themselves.

ETIOLOGY AND PATHOGENESIS
Causes: Abnormal spasm of a small portion of a muscle 

resulting in an extremely taut, tender band of muscle 
(trigger point). Compression of this site elicits local ten-
derness and often reproduces the referred pain. Most 
trigger points are located at or near areas of moving or 
sliding muscle surfaces, although they are not limited to 
these locations. Genetics and physical and emotional 
stressors are possible contributory factors to the devel-
opment of the illness.

Risk Factors: Stress, sleep deprivation, trauma, depres-
sion, and weather changes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Chronic pain referred to remote sites.
• “Trigger points” (hypersensitive areas overlying muscles 

that induce spasm and pain) that induce or reproduce 
the patient’s symptoms. (Trigger points may be found 
throughout the body but are most common in the 
abdominal wall, back, and pelvic fl oor when pelvic pain 
is the symptom.) Most patients have 11 or more trigger 
points.

• Pain is worse in the morning, with stress or weather 
change, after nonrestorative sleep. Pain is better with 
activity, stress reduction, and rest.

• Two criteria established by the American College of 
Rheumatology: a history of widespread pain lasting 
more than 3 months and the presence of tender 
points.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Somatization
• Sympathetic dystrophy
• Muscle strain or sprain
• Polymyalgia rheumatica
• Temporal arteritis
• Irritable bowel syndrome (IBS)
• Low back strain or sprain

Associated Conditions: Chronic pain syndromes, irrita-
ble bowel syndrome, depression, reduced physical 
endurance, and social withdrawal.

Workup and Evaluation
Laboratory: No evaluation indicated. Screening with an 

erythrocyte sedimentation rate (normal) may be helpful. 
Others based on diagnosis being considered.

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion generally suffi cient.

Pathologic Findings
A trigger point is often felt as an extremely taut band of 
muscle. (Normal muscle should not be tender to fi rm com-
pression and does not contain taut bands.)

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, analgesics, heat (low-level 

continuous topical heat [ThermaCare], hot packs, ultra-
sound therapy), and general conditioning exercises.

Specifi c Measures: Transcutaneous electrical nerve stim-
ulation (TENS), trigger-point injections. A 22-gauge 
needle is selected for trigger-point injection because of 
the amount of movement within tissue often required to 
probe for and block a taut muscle bundle. Thinner 
needles may bend or break under these circumstances. 
The length of the needle should be suffi cient to allow 
the entire trigger point to be reached without indenting 
the skin or having the hub at the skin surface. Superfi cial 
trigger points may also be treated with a “spray-and-
stretch” technique. (The area overlying the trigger point 
is sprayed with a coolant or freezing spray [e.g., ethyl 
chloride] for several seconds, and the muscle is forcibly 
stretched by passive extension.) Hypnosis may also be 
used.

Diet: No specifi c dietary changes indicated.
Activity: No restriction except that caused by pain.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP099 
(Pelvic Pain).

Drug(s) of Choice
Nonsteroidal anti-infl ammatory drugs (NSAIDs).
Sleep aids—fl urazepam (Dalmane) 15 mg PO every night, 

triazolam (Halcion) 0.125 mg PO every night, amitrip-
tyline (Elavil) 20 to 25 mg PO every night.

Muscle relaxants—cyclobenzaprine (Flexeril) 10 mg PO 
three times a day.

Local anesthetic for injection (generally 1% lidocaine 
without epinephrine, limit injection to approximately 
10 mL/site).

Emerging: Adjuvant therapy with gabapentin and 5-HT3 
receptor-blocking agents has been advocated in some 
studies.
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Symptoms cause abnormal spasm of small portion of muscle, resulting in extremely taut, tender band of
muscle (trigger point). Compression of this site elicits local tenderness and often produces referred pain

Pain site often associated 
with dysmenorrhea intensified by
rectus abdominus trigger points

Myofascial Syndromes

Anesthetic

Coolant
spray

Myofascial syndromes are entities of muscular 
and fascial pain associated with local 
tenderness and pain referred to remote sites

Trigger points are often found in
myofascial syndrome. Injection or
“stretch and spray” cooling of
these sites may relieve symptoms. 
TENS is also employed

Palpation may yield taunt bands and 
trigger points and elicit symptoms

MechanismStimulation

Trigger point

Taut muscle

Normal muscle
fibers

Muscle spasm

Pain
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Contraindications: See individual agents. Trigger-point 
injections should not be attempted when infection is 
present near the planned site.

Precautions: Watch for side effects or dependence.

Alternative Drugs
Trazodone (Desyrel) 50 mg PO every night.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, monitor 

for medication side effects.
Prevention/Avoidance: Adequate restorative sleep, stress 

reduction, physical fi tness, and activity.
Possible Complications: Depression, reduced physical 

endurance, social withdrawal, chronic pain, work com-
promise or absence. The most common complications 
of trigger-point injection are local ecchymoses and anes-
thetic agent toxicity. The latter is best avoided by strictly 
limiting the total dose given. Infection is rare if the skin 
is fi rst disinfected and areas of frank infection are 
avoided.

Expected Outcome: Improvement with medical therapy 
generally is seen in 2 to 4 weeks. With the identifi cation 
of a specifi c trigger point and the use of trigger point 
injection, results should be good. (Response to trigger 
point injection routinely persists longer than the dura-
tion of action of the anesthetic agent used. This fre-
quently extends to permanent relief after only one or 
two injections.)

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Pregnancy may limit some therapies. Pregnancy is 
generally not a contraindication to trigger-point 
injections.

ICD-9-CM Codes: Based on type and location.
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INTRODUCTION

Description: Obesity is a state of increased fat and lean 
body mass (>20% higher ideal weight, body mass index 
[BMI] >28) associated with increased health risks. 
Obesity affects more women than men and is of special 
concern to adolescents and older women. Weight gained 
during pregnancy (in excess of that related to the preg-
nancy) is often not lost.

Prevalence: Varies with age: 30% to 40% of women.
Predominant Age: Any.
Genetics: Of the variance in body mass, 20% to 30% may 

be genetically determined. Rare genetic syndromes have 
been described.

ETIOLOGY AND PATHOGENESIS
Causes: Calorie consumption in excess of expenditure, 

insulinoma, hypothalamic disorders, Cushing’ syn-
drome, corticosteroid drugs.

Risk Factors: Parental obesity, pregnancy, sedentary 
lifestyle, high-fat diet (higher calorie density), low 
socioeconomic status.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Increased body mass and fat (male pattern obesity 

[abdominal] is associated with the greatest health 
risk)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pathologic process other than excess dietary 

consumption
Associated Conditions: Increased morbidity and mortal-

ity (see Complications), cholelithiasis. Recent studies 
indicate an increase in the risks of ovarian and breast 
cancers.

Workup and Evaluation
Laboratory: No evaluation indicated. Consider thyroid 

testing in selected patients. Determine serum choles-
terol, triglycerides, or glucose levels to assess risk factors 
for complications.

Imaging: No imaging indicated.
Special Tests: Body mass index = weight (kg)/height (m2), 

waist to hip circumference ratio (normal female gyne-
coid pattern is greater than 0.85).

Diagnostic Procedures: Physical examination, body mass 
index.

Pathologic Findings
Hypertrophy and/or hyperplasia of adipocytes. Cardio-
megaly or hepatomegaly is common.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Risk assessment, diet and exercise 
counseling. Assistance with diet planning or selection of 
a commercial program.

Specifi c Measures: Behavior modifi cation and hypnosis 
have been applied with variable success. In select patients 
(body mass index >40) surgical intervention (stapling or 
bypass) may be indicated. Surgery is the most effective 
long-term therapy for morbid obesity.

Diet: Restriction to 500 kcal below maintenance generally 
provides the best sustainable loss (1 lb/week). Very-
low-calorie diets are associated with increased risk and 
occasional deaths.

Activity: A program of physical activity should accompany 
any calorie-restriction diet. Activity by itself is generally 
ineffective.

Patient Education: Diet and exercise instruction, behav-
ior modifi cation; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP045 
(Exercise and Health: A Guide for Women), AP064 
(Weight Control: Eating Right and Keeping Fit), AP101 
(Cholesterol and Your Health).

Drug(s) of Choice
Drug therapy is not generally recommended. However, 

orlistat (Xenical) 120 mg PO three times a day, taken 
during or up to 1 hour after meals containing fat, may 
be recommended. In 2007 a reduced dose version of 
orlistat (Alli) was introduced as an over-the-counter 
adjunct for weight loss. With these agents, high-fat 
meals should be avoided to reduce cramping and 
diarrhea.

Contraindications: See individual agents. Most are con-
traindicated in the presence of atherosclerosis or other 
heart disease, hypertension, hyperthyroidism, or glau-
coma. Patients with chronic malabsorption syndromes 
or cholestasis should avoid orlistat.

Precautions: Relapse common, abuse potential is high for 
stimulants. Diarrhea, fatty stools, increased frequency of 
bowel movements, fecal incontinence, abdominal pain, 
and nausea may occur with orlistat therapy.

Interactions: Some agents may cause arrhythmias with 
general anesthetic agents. Orlistat can interact with 
cyclosporine, fat-soluble vitamin absorption, and 
warfarin.

Alternative Drugs
Phenylpropanolamine (over-the-counter preparations).

FOLLOW-UP
Patient Monitoring: Long-term follow-up, screening for 

complications of drug therapy or obesity itself.
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Prevention/Avoidance: Diet and exercise counseling 
(especially important for adolescents and children).

Possible Complications: Signifi cant increase in risk for 
cardiovascular disease, diabetes mellitus, hypertension, 
hyperlipidemia, cholelithiasis, cholecystitis, osteoarthri-
tis, gout, thromboembolism, and sleep apnea.

Expected Outcome: Long-term maintenance is diffi cult 
and relapses are common. Individual motivation is the 
best predictor of success.

MISCELLANEOUS
Pregnancy Considerations: Obesity complicates preg-

nancy, and pregnancy is often the time of onset of 
obesity for many women. Weight gain should be moni-
tored and adjusted downward for patients who are obese. 
Orlistat is a Category B medication.

ICD-9-CM Codes: 278.00, 278.01 (Morbid).
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INTRODUCTION
Description: Osteoporosis is characterized by loss of bone 

mass (calcium) that puts the patient at risk for fracture 
with minimal trauma or during activities of daily living. 
This process disproportionately affects older women 
and results in signifi cant morbidity and mortality. Esti-
mates of medical costs are as high as $10 billion each 
year in the United States.

Prevalence: Of women older than age 75 years (not receiv-
ing estrogen replacement), 40% have spine, hip, or 
forearm fractures; 80% of hip fractures occur in this 
group.

Predominant Age: Postmenopausal.
Genetics: More common in some races (Caucasian/

oriental, thought to be a function of peak bone mass).

ETIOLOGY AND PATHOGENESIS
Causes: Alcohol use/abuse, chronic illness, diabetes 

mellitus, estrogen loss, especially early menopause, 
excessive caffeine use, family history of osteoporosis, 
high parity, high protein intake, inactivity/sedentary 
lifestyle, inadequate vitamin D intake or sun exposure, 
low body weight, medical therapy (anticonvulsants, cor-
ticosteroids, excess thyroid hormone replacement, long-
term heparin or tetracycline use, loop diuretics, 
chemotherapy), poor diet/inadequate calcium intake 
(<1000 mg/day), white race or Asian, radiation therapy, 
smoking.

Risk Factors: Menopause (without estrogen replacement), 
inactivity, presence of other causes as listed previously. 
(Women suffer roughly a 10-fold increase in the normal 
rate of bone loss for a period of about 10 years beginning 
with the loss of ovarian function. This results in an 
average lifetime loss of approximately 35% of cortical 
bone mass and 50% of the more metabolically active 
trabecular bone. By comparison, men lose only about 
two thirds this amount.)

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Spinal, hip, or forearm fractures (with or without pain, 

fractures should be suspected in idiopathic back pain in 
at-risk patients)

• Loss of height (up to 4 to 8 inches)
• Development of kyphoscoliosis (“dowager’s hump”)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Metastatic tumor (breast)
• Paget disease (osteitis deformans)
• Multiple myeloma
• Unreported trauma (abuse, elder abuse)
• Cushing’ syndrome
Associated Conditions: Dyspareunia, vulvodynia, atro-

phic vulvitis, increased risk of cardiovascular disease, 

hot fl ashes and fl ushes, sleep disturbances, urinary 
incontinence, and others associated with hypoestrogenic 
states.

Workup and Evaluation
Laboratory: No evaluation specifi cally indicated.
Imaging: Dual-energy x-ray absorptiometry (DEXA) or 

quantitative computed tomography. Routine radio-
graphic studies (e.g., chest radiograph) do not detect 
changes until almost 30% of bone has been lost (approx-
imately equal to fracture threshold, 1 g/cm2).

Special Tests: Urinary tests for bone metabolites are 
investigational only.

Diagnostic Procedures: Radiographic assessment of bone 
mass.

Pathologic Findings
Loss of bone calcium, thinning of trabeculae, micro-
fractures, macrofractures (spine, hips, forearms).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Smoking cessation, alcohol and caf-

feine intake in moderation, weightbearing exercise, 
adequate dietary calcium or supplementation.

Specifi c Measures: Bisphosphonates, calcitonin (infre-
quently used, reserved for selected patients as a thera-
peutic agent, not as prevention), selective estrogen 
receptor modulators (SERMs). Estrogen replacement 
therapy (when indicated for other reasons) will provide 
protection but is no longer considered suffi cient to 
justify risks, based on the results of the Women’s Health 
Initiative (WHI) study, although signifi cant concerns 
about the methodologies of this study exist.

Diet: Adequate dietary intake of calcium (1000 to 1500 mg/
day) and vitamin D (400 to 800 IU daily). (Supplementa-
tion of vitamin D beyond this dose is generally not 
warranted.)

Activity: Weightbearing exercise or exercise against resis-
tance. Low-impact activities for those with established 
bone loss.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP048 (Preventing Osteoporosis), AP047 
(The Menopause Years), AP045 (Exercise and Fitness), 
AP066 (Hormone Replacement Therapy).

Drug(s) of Choice
Bisphosphonates—alendronate sodium (Fosamax) 10 mg 

PO daily (must be taken on arising for the day, with a 
full glass of water, and nothing by mouth for 30 minutes), 
risedronate sodium (Actonel) 30 mg PO weekly, iban-
dronate sodium (Boniva) 150 mg PO monthly or 3 mg 
IM every 3 months. Zoledronic acid has recently been 
approved for once yearly intravenous therapy. (New 
agents under development include bazedoxifene, with 
and without a combined estrogen.)
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Selective estrogen receptor modulators (also known as 
tissue selective estrogens). Many of these agents have 
bone activity and have been shown to protect or increase 
bone mass. For most, no current data show a reduction 
in fracture rate, but this is expected to be the case when 
studies of longer-term use become available.

Estrogen replacement therapy (with progesterone if 
indicated). See “Menopause“ for dosage options. (Estro-
gen’s effect on bone protection appears to depend on 
obtaining a relatively normal [premenopausal] blood 
level [40 to 60 pg/mL] and is not affected by the route 
of therapy.)

Anterior wedge compression at T6 in same patient 161/2 years
later. Patient has lymphoma, with multiple biconcave (“codfish”)
vertebral bodies and kyphosis. Focal lesion at T6 suggests neoplasm

Radiographic Findings in Axial Osteoporosis

T6

T9

Mild osteopenia in post-
menopausal women. Vertebrae
appear “washed-out”; no
kyphosis or vertebral collapse

Severe kyphosis in postmenopausal
woman.  Mild, multiple biconcavity
and wedging of vertebrae. Extensive
calcification of aorta
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L4

54º

T11

8/68
age 25

12/74
age 31

T11

75º

L4

Progression of Scoliotic Curve in Adult

Right thoracic curve of 62º and left lumbar 
curve of 54º in 25-year-old woman. Curve 
and grade II spondylolisthesis of L5 detected 
but not treated during adolescence. Curve 
increased slowly during adulthood

Increased curves in same woman at age 31
after two closely spaced pregnancies. Thoracic 
curve progressed to 88º and lumbar curve to 75º 
Spondylolisthesis increased to grade III

Reproduced from Keim HA: The Adolescent Spine. New York, Grune & Stratton, 1976.

Age
55 years

Progressive Spinal Deformity in Osteoporosis

Age
65 years

Age
75 years

Compression fractures of thoracic vertebrae lead to loss of height and progressive thoracic kyphosis 
(dowager’s hump). Lower ribs eventually rest on iliac crests, and downward pressure on viscera 
causes abdominal distention

T5

62º

88º

T5
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Contraindications: See “Menopause.” Alendronate is 
contraindicated in patients with esophageal stricture or 
diffi culty swallowing, an inability to sit or stand for 30 
to 60 minutes, and in nursing mothers.

Precautions: See “Menopause.” Patients must remain 
upright after the ingestion of bisphosphonates to avoid 
esophageal irritation. Long-term use may be associated 
with impaired mineralization; therefore, bisphospho-
nates should be given cyclically. (Infrequent cases of 
osteonecrosis of the jaw have been reported in bisphos-
phonate users.) Vitamin D should be used judiciously, if 
at all, because doses that increase calcium absorption are 
close to doses that result in bone resorption. If calcitonin 
is used, it must be given with adequate calcium intake 
to avoid secondary hyperparathyroidism.

Interactions: See “Menopause.” Calcium supplements 
and antacids may interfere with the absorption of some 
bisphosphonates and must be taken later in the day.

Alternative Drugs
Calcium supplements should be reserved for those with 

inadequate intake or a food intolerance that prevents 
achievement of suffi cient dietary levels. Calcium car-
bonate provides the greatest percentage of elemental 
calcium, and calcium citrate is highly absorbable, making 
both acceptable supplements. When used, these should 
be taken in divided doses over the course of the day. 
Excessive intake of calcium supplements has been asso-
ciated with an increased risk of stone formation and 
should be discouraged.

FOLLOW-UP
Patient Monitoring: Normal health maintenance and 

continued (lifelong) compliance with medical therapy 
must be encouraged. Periodic measurement of height 
may detect asymptomatic spinal fractures.

Prevention/Avoidance: Estrogen replacement therapy 
at menopause (when otherwise indicated), good diet 
(adequate calcium and vitamin D intake), and exercise 
(weightbearing and otherwise). Elimination or reduc-
tion of bone toxins (smoking and excess alcohol 
consumption).

Possible Complications: After hip fracture, half of 
patients require assistance walking and 15% to 30% are 
institutionalized, often for the rest of their lives. Roughly, 
one of fi ve patients with a hip fracture dies within 6 
months of the fracture. Fracture of the hip is the twelfth 
leading cause of death for women.

Expected Outcome: The rate of bone loss may be slowed 
by medical interventions, but these are most successful 
if instituted early. Estrogen replacement (when started 
early) is associated with a reduction by about 50% in the 
rate of hip and arm fractures in postmenopausal women. 
This value has been reported to increase to more than 
90% when estrogen is used for more than 5 years. Ver-
tebral fractures may be reduced by as much as 80% for 
these same women.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy 

(generally not a consideration). Most bisphosphonates 
are pregnancy category C medications.

ICD-9-CM Codes: 733.01 (Postmenopausal).
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the cooperation and involvement of the patient. Patients 
who are unable or unwilling to manage the periodic 
insertion and removal of the device are poor candidates 
for their use. Pessaries are not well tolerated and do not 
provide optimal support in patients who have low estro-
gen levels. For this reason, many suggest a minimum of 
30 days of topical estrogen therapy (for those not already 
receiving estrogen replacement) before a trial of pessary 
therapy. Patients who are going to use a pessary should 
be instructed on both proper insertion and removal 
techniques. Ring pessaries should be removed by 
hooking a fi nger into the opening of the pessary, gently 
compressing the device, and then withdrawing the 
pessary with gentle traction. Cube pessaries must also 
be compressed, but the suction created between the 
faces of the cube and the vaginal wall must be broken 
by gently separating the device from the vaginal side-
wall. The locator string often attached to these pessaries 
should not be used for traction. Infl atable pessaries 
should be defl ated before removal. Gellhorn and 
Gehrung pessaries are removed by a reversal of their 
insertion steps.
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Pessary Therapy 39
THE CHALLENGE

To identify patients who may benefi t from pessary therapy 
and to effectively select, fi t, and monitor pessary use.
Scope of the Problem: As our population ages, the preva-

lence of pelvic relaxation disorders will increase. Pessary 
therapy offers an attractive, effective, nonsurgical 
therapy for many of these patients. Patients with symp-
tomatic pelvic relaxation, uterine retroversion, cervical 
incompetence, or urinary incontinence may benefi t from 
this form of therapy. It is estimated that 10% to 15% of 
women suffer from anterior vaginal wall support failure, 
and this increases to 30% to 40% after menopause.

Objectives of Management: To provide symptomatic 
relief for patients with pelvic relaxation without causing 
iatrogenic harm.

TACTICS
Relevant Pathophysiology: Pessaries act either by using 

existing pelvic support mechanisms or by diffusing the 
forces acting on pelvic structures over a wide area so that 
support and reposition are achieved. Available in a variety 
of types and sizes, the most commonly used forms of 
pessaries for pelvic relaxation are the ring (or doughnut), 
the ball, and the cube. To varying degrees, the pessary 
occludes the vagina and holds the pelvic organs in a rela-
tively normal position. The type of pessary chosen is 
based on the indications of the individual patient. Pessa-
ries are available in both latex and polyurethane types. 
The latex type is often less expensive but tends to deteri-
orate over time; polyurethane pessaries are less likely to 
retain odor or cause irritation.

Strategies: Pessaries are fi tted and placed in the vagina in 
much the same way as a contraceptive diaphragm (see 
Chapter 249). The pessary is lubricated with a water-
soluble lubricant, folded or compressed, and inserted into 
the vagina. The pessary is next adjusted so that it is in the 
proper position based on the type: ring and lever pessaries 
should sit behind the cervix (when present) and rest in the 
retropubic notch, the Gellhorn pessary should be con-
tained entirely within the vagina with the plate resting 
above the levator plane, the Gehrung pessary must bridge 
the cervix with the limbs resting on the levator muscles on 
each side, and the ball or cube pessaries should occupy and 
occlude the upper vagina. All pessaries must allow the easy 
passage of an examining fi nger between the pessary and 
the vaginal wall in all areas. Examination 5 to 7 days after 
initial fi tting is required to confi rm proper placement, 
hygiene, and the absence of pressure-related problems 
(vaginal trauma or necrosis). Earlier evaluation (in 24 to 
48 hours) may be advisable for patients who are debilitated 
or require additional assistance.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP012 (Pelvic Support Problems), AP081 
(Urinary Incontinence).

IMPLEMENTATION
Special Considerations: Pessaries offer an excellent alter-

native to surgical repair, but the use of a pessary requires 
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Postcoital Bleeding 40
INTRODUCTION

Description: Postcoital bleeding is vaginal bleeding that 
occurs following sexual intercourse.

Prevalence: Common.
Predominant Age: Reproductive age and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Uterine (pregnancy, endometrial polyps, endo-

metrial hyperplasia, endometrial carcinoma, leiomyo-
mata), cervical (polyps, cervicitis, cervical erosion, 
cervical dysplasia or neoplasia), vaginal (trauma, infec-
tion, atrophy), perineal (vulvar lesions, hemorrhoids).

Risk Factors: Hypoestrogenic states (menopause without 
estrogen replacement, vigorous intercourse, and non-
consensual intercourse [rape]).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless vaginal bleeding related to (after) intercourse

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy (normal or abnormal)
• Cervical polyps
• Endometrial polyps
• Uterine leiomyomata
• Cervicitis or cervical lesions (including cancer)
• Endometrial cancer
• Endometriosis
• Vaginitis (including atrophic vaginitis)
• Coagulopathy (acquired or iatrogenic)
• Nongynecologic sources of bleeding (e.g., perineal or 

rectal)
Associated Conditions: Endometrial cancer, endometrial 

polyps or carcinoma, and uterine leiomyomata.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion often point to possible causes for further 
evaluation.

Pathologic Findings
Based on underlying pathologic condition.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Focused on underlying cause.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding).

Drug(s) of Choice
Based on cause.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Sexual dysfunction (rare).
Expected Outcome: Return to normal sexual function 

with reassurance and correction of the causative 
process.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Slightly more common during pregnancy.
ICD-9-CM Codes: 626.7.
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Premenstrual Syndrome 41
INTRODUCTION

Description: Premenstrual syndrome (PMS) involves 
physical and emotional symptoms characterized by their 
relationship to menses. Symptoms are confi ned to a 
period of not more than 14 days before the onset of 
menstrual fl ow with complete resolution at, or soon 
after, the end of menstrual fl ow.

Prevalence: Reproductive (25% to 85%; 5% to 10% affect 
lifestyle, 2% to 5% meet strict criteria).

Predominant Age: Reproductive; most commonly 30s 
and 40s.

Genetics: Family tendency, but no confi rmed genetic 
pattern.

ETIOLOGY AND PATHOGENESIS
Causes: The physiologic foundations of PMS, premen-

strual dysphoric disorder (PMDD), and premenstrual 
magnifi cation (PMM) have yet to be established. The 
most promising research into a cause of PMS has been 
in the areas of β-endorphins and serotonin.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Physical or emotional symptoms confi ned to a period of 
not more than 14 days before the onset of menstrual fl ow 
with complete resolution at, or soon after, the end of men-
strual fl ow. More than 150 different signs and symptoms 
have been described under the rubric of PMS. (The char-
acter of the symptoms is not important—only the timing 
of their appearance. Symptoms that are present at all times 
but worsen before menses or those that appear at irregular 
intervals do not meet the criteria for PMS; they should be 
classifi ed as premenstrual magnifi cation.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Breast disorders
• Chronic fatigue states
• Drug and substance abuse
• Endocrinologic disorders
• Family, marital, and social stress
• Gastrointestinal conditions
• Gynecologic disorders
• Idiopathic edema
• Psychiatric and psychologic disorders
Associated Conditions: Bipolar disorders, sleep disor-

ders, chronic pain states, and somatization.

Workup and Evaluation
Laboratory: Complete blood count, liver enzyme studies, 

endocrine studies (androgens, follicle-stimulating 
hormone [FSH]/luteinizing hormone [LH], glucose tol-
erance test, prolactin, thyroid function studies [highly 
sensitive thyroid-stimulating hormone, thyronine, thy-
rotropin-releasing hormone stimulation]), all to rule out 
other conditions.

Imaging: No imaging indicated.
Special Tests: Prospective menstrual calendar or 

other diary for a 3-month period to establish the 
diagnosis.

Diagnostic Procedures: History, physical examination, 
prospective menstrual calendar or diary. Research has 
shown that up to 80% of patients who present with self-
diagnosed “PMS” fail to meet strict criteria for this 
diagnosis. Most are found to have other conditions 
ranging from mood disorders to irritable bowel syn-
drome or endometriosis. This observation makes it 
imperative that no therapy be instituted until the diag-
nosis can be fi rmly established.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Lifestyle changes (aerobic exercise 

[20 to 45 minutes, three times weekly], smoking cessa-
tion, stress reduction), dietary changes and supplemen-
tation (adequate protein and complex carbohydrates; 
avoidance of alcohol, caffeine, and simple sugars; eating 
frequent small meals and plenty of fresh fruits and veg-
etables; reduction of dietary fat to <15%; salt restriction; 
increased dietary or supplemental fi ber; 1000 mg calcium 
daily; magnesium 200 mg daily during luteal phase; 
vitamin B6 50 to 200 mg daily; vitamin E 150 to 300 IU 
daily) all have been advocated but with few data to 
support the recommendations.

Specifi c Measures: Generally based on specifi c symp-
toms. A favorable response should be expected for 80% 
of patients with PMS and 50% of those with premen-
strual magnifi cation.

Diet: See previous.
Activity: Aerobic exercise (20 to 45 minutes, three times 

weekly).
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlets AP057 (Premenstrual Syndrome), AP106 
(Depression).

Drug(s) of Choice
Hydrochlorothiazide 25 to 50 mg daily, luteal phase (for 

fl uid retention).
Alprazolam 0.25 mg three to four times daily or atenolol 

25 mg two to three times daily (for agitation and 
anxiety).

Buspirone 5 mg three times daily or fl uoxetine 20 mg daily 
(in the morning) for mood swings.

Third-generation oral contraceptives (e.g., desogestrel-
containing).

Danazol sodium 200 mg daily, luteal phase or continuous 
gonadotropin-releasing hormone (GnRH) agonists 
(depot leuprolide 3.75 mg IM monthly for a maximum 
of 6 months or nafarelin acetate nasal spray, 200 micro-
gram twice daily for a maximum of 6 months).
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Contraindications: See individual agents.
Precautions: See individual agents.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: General stress reduction appears 

to blunt the cyclic symptoms experienced.
Possible Complications: Social withdrawal or isolation, 

work or family disruption. The rate of suicide increases 
during the luteal phase.

Expected Outcome: Symptoms can generally be re -
solved through the process of diagnosis, providing 
insight and control to the patient, and pharmacologic 
intervention.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Patients with a history of PMS may have exaggerated 
response to the hormonal changes associated with 
pregnancy.

ICD-9-CM Codes: 625.4.
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Pruritus Ani 42

INTRODUCTION

Description: Pruritus ani is acute or chronic itching (gen-
erally intense) of the anal and perianal skin. Patients also 
may have complaints of vulvar itching or of a vaginal 
infection that has not responded to therapy.

Prevalence: Common.
Predominant Age: All ages.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anal disease—fi ssures, fi stulae, infection (bacte-

rial, fungal, pinworms, scabies), neoplasia, hemorrhoids, 
leakage of stool. Dermatologic processes—psoriasis, 
eczema, fecal irritation, contact dermatitis, seborrheic 
dermatitis, vulvitis, chemical dermatitis (diarrheal irrita-
tion), dietary intolerance (coffee, cola, tomatoes, choco-
late). Other—excessively zealous hygiene, psychologic 
problems.

Risk Factors: Hemorrhoids, obesity.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Anal and perianal itching
• Perianal erythema
• Anal fi ssures
• Excoriation
• Bleeding after bowel movement

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vulvitis
• Vaginitis
• Pruritus vulvae
• Contact dermatitis
• Psoriasis
• Bacterial or fungal infection
• Parasites (pinworms, scabies)
• Diabetes mellitus
• Liver disease
• Anxiety
• Atopic dermatitis
• Menopausal perineal atrophy
Associated Conditions: Vaginitis, secondary infection, 

diabetes mellitus, psoriasis, and hemorrhoids.

Workup and Evaluation
Laboratory: No evaluation indicated. Selective testing 

based on differential diagnosis being considered (e.g., 
fasting and postprandial glucose levels, skin scrapings 
for fungi, stool for ova and parasites).

Imaging: No imaging indicated.

Special Tests: None indicated. Anoscopy for anal 
diseases.

Diagnostic Procedures: History and physical 
examination.

Pathologic Findings
Excoriation common.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, perineal hygiene, cool 

sitz baths, moist soaks, or the application of soothing 
solutions such as Burow’s solution. Patients should be 
advised to wear loose-fi tting clothing and keep the area 
dry and well ventilated. Avoid soaps; water-moistened 
cotton balls or baby wipes provide a portable cleansing 
option. Nonmedicated talcum powder may be used to 
absorb moisture. If overnight itching and excoriation are 
a problem, patients should wear cotton gloves during 
sleep to avoid excoriation.

Specifi c Measures: Antihistamines, especially at night 
when itching is often intense, and sedation may be desir-
able. Crotamiton (Eurax) may be applied topically, twice 
daily, to suppress itching. Occasionally, the use of a 
topical anesthetic, such as 2% lidocaine (Xylocaine) 
jelly, may be required. Other therapies based on causal 
agent.

Diet: No specifi c dietary changes needed. If food allergy 
or irritation is suspected, diet change is indicated (reduce 
caffeine, spices, citrus, vitamin C, milk products, 
alcohol).

Activity: No restriction.
Patient Education: Reassurance, counseling about peri-

neal hygiene, risk reduction.

Drug(s) of Choice
Burow’s solution (Domeboro, aluminum acetate 5% 

aqueous solution, three to four times daily for 30 to 60 
minutes).

Crotamiton (Eurax) may be applied topically, twice 
daily.

Topical analgesic sprays or ointments—benzocaine 
(Americaine, Hurricaine) 20% spray or gel, dibucaine 
(Nupercainal) 1% ointment.

Antipruritics and antiinfl ammatory agents—hydro -
cortisone (Anusol-HC, Analpram-HC, Cortenema, 
Cortifoam, Epifoam, Proctofoam-HC), pramoxine 1% 
(Fleet rectal pads, Analpram-HC), witch hazel 50% 
(Tucks pads or gel).

Astringents—Preparation H.
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FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Perineal hygiene, hormone 

replacement therapy, and avoidance of local irritants and 
laxatives.

Possible Complications: Secondary infection caused by 
excoriation, lichenifi cation.

Expected Outcome: Good, with identifi cation of under-
lying causation.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy
ICD-9-CM Codes: 698.0.
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Rape and Rape Trauma Syndrome 43

INTRODUCTION

Description: Rape and sexual assault encompass manual, 
oral, and genital contact by one person without the 
consent of the other in a way that would be considered 
sexual in a consensual situation. It does not require pen-
etration, ejaculation, force, or evidence of resistance—
only the lack of consent. The legal defi nition varies 
slightly by location, but it often includes elements of 
fear, fraud, coercion, or threat. In some areas, the men-
tally incompetent, those under the infl uence of drugs or 
alcohol, or minors are deemed incapable of giving 
consent for any otherwise-consensual sexual activity, 
resulting in “statutory rape.” Rape trauma syndrome is 
a well-recognized set of behaviors that occurs after a 
sexual assault. These responses are organized into three 
phases: the acute phase, lasting from hours to days; a 
middle, or readjustment, phase, lasting from days to 
weeks; and a fi nal reorganization or resolution phase 
that involves lifelong changes.

Prevalence: Rape constitutes 5% to 10% of violent crime, 
601 of 100,000 women. It is the most underreported 
crime in the United States. Rape trauma syndrome 
occurs in virtually every case.

Predominant Age: Any age.

ETIOLOGY AND PATHOGENESIS
Causes: One fourth to one half of all rapes occur at home 

(either the victim’s or the attacker’s), but only one third 
of these involve a male intruder. Most attackers are 
known to the victims. Of recurrent victims, about 25% 
have been raped by someone well known to them, such 
as an ex-lover, employer, coworker, neighbor, or rela-
tive, and two thirds are vulnerable because of mental 
impairment, substance abuse, or a psychiatric disorder. 
Weapons are used in 30% to 50% of sexual assaults 
(handguns are most common). Approximately 50% of 
campus rapes occur during dates. Estimates of sexual 
violence occurring in the setting of a dating relationship 
indicate that 10% to 25% of high school students and 
20% to 50% of college students have experienced some 
form of sexual violence. Rape trauma syndrome can 
follow rape or other forms of intense physical or emo-
tional trauma.

Risk Factors: Studies indicate that alcohol use is involved 
in more than one half of all rapes of college students. 
Rape trauma syndrome is more common in those older 
than 40, those assaulted in their homes by a stranger, 
and those with a history of previous mental illness.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Rape—history of nonconsensual sexual activity

• Physical signs of sexual activity (not limited to vaginal 
intercourse)

• Physical signs of trauma or coercion (including impair-
ment resulting from drugs, alcohol, or mental 
abilities)

• Rape trauma syndrome—acute (decompensation, inabil-
ity to cope, volatile emotions, fear, guilt, anger, depres-
sion, and problems concentrating are common; fl ashbacks 
are frequent; ideation is often disturbed)
• Middle, or readjustment (resolution of many issues 

[may not be functional], fl ashbacks, nightmares, and 
phobias may develop)

• Reorganization (recognizes that event was an assault 
over which she could have no control)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Consensual intercourse
• Nonsexual trauma
• Rape trauma syndrome—depression

• Mania
• Psychosis

Associated Conditions: Pregnancy, sexually transmitted 
infections, and depression.

Workup and Evaluation
Laboratory: As outlined in Special Tests, as well as serum 

pregnancy test, cervical cultures for sexually transmitted 
infections, a screening serologic test for syphilis and 
human immunodefi ciency virus (HIV), hepatitis anti-
gens, urinalysis (often with culture).

Imaging: No imaging indicated unless the possibility of 
internal injuries is suspected.

Special Tests: Special rape evaluation kits are available in 
many jurisdictions and should be used if available. 
Wood’s light (ultraviolet light) causes semen stains to 
fl uoresce.

Diagnostic Procedures: Examination under general 
anesthesia is also indicated any time the patient is un -
able to urinate or there is hematuria, lower abdominal 
tenderness, or signs of occult blood loss such as 
hypovolemia.

Pathologic Findings
The physical examination is normal in one half of rape 
victims. Common sites of lacerations are the vaginal wall, 
the lateral fornices, and the cul-de-sac.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Support with compassion, care, and 

sensitivity. The primary goal is to provide reassurance 
and a return of control. Support and assistance should 
be provided in moving through the stages of resolution. 
Because one of the pivotal aspects of sexual assault is the 
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loss of control, every effort should be made to allow the 
patient control over even the most trivial aspect of the 
physical examination.

Specifi c Measures: There are three basic responsibilities 
in the care of someone who may have been raped or 
abused: the detection and treatment of serious injuries, 
the preservation of evidence, and protection against 
sequelae. All women deserve intensive follow-up and 
counseling. Assist in recognizing and adapting to the 
changes that make up the rape trauma syndrome.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP114 
(Emergency Contraception), AP009 (How to Prevent 
Sexually Transmitted Diseases), AP068 (Alcohol and 
Women), AP083 (Domestic Violence).

Drug(s) of Choice
Pregnancy interdiction—levonorgestrel 0.75 mg (Plan B) 

PO every 12 hours for two doses, diethylstilbestrol 
25 mg PO twice a day for 5 days with prochlorperazine 
(Compazine) 10 mg PO every 8 hours or ethinyl estra-
diol 0.05 mg plus norgestrel 0.5 mg (Ovral) two tablets 
PO twice a day for 2 to 5 days, ethinyl estradiol 0.1 mg 
plus levonorgestrel 0.5 mg (Preven, no longer marketed) 
2 PO every 12 hours for two doses.

Sexually transmitted infection prophylaxis—ceftriaxone 
250 mg IM or spectinomycin 2 g IM, both followed by 

tetracycline 500 mg PO four times a day for 7 days or 
doxycycline 100 mg PO twice a day for 7 days.

Prophylaxis—tetanus toxoid should be given if indicated.
Contraindications: Known or suspected allergy, preexist-

ing pregnancy.
Precautions: Nausea is common with high-dose estrogen 

pregnancy interdiction.

Alternative Drugs
Pregnancy interdiction—ethinyl estradiol, 5 mg PO daily 

for 5 days or conjugated estrogen, 10 mg PO four times 
a day for 5 days. An intrauterine contraceptive device 
may be placed as an alternative to drug therapy for 
pregnancy interdiction.

Sexually transmitted infection prophylaxis—amoxicillin 
3 g PO or ampicillin 3.5 g PO plus probenecid 1 g PO 
as initial therapy, then follow as previous.

Erythromycin esterase 500 mg PO four times a day for 
7 days may be substituted for tetracycline or 
doxycycline.

FOLLOW-UP
Patient Monitoring: Follow-up contacts by the health 

care provider, social service agencies, or support groups 
should be made early and often. Contacts at 1 to 2 
weeks, a month, and periodically thereafter provide 
support and identify evolving problems. Physical reeval-
uation should be performed at 1 and 6 weeks to check 
for delayed symptoms or signs of pelvic infection, bleed-

Rape injury
in a child

Straddle injuries, such as falling on the crossbar of a brother’s bicycle, will generally cause symmetric 
trauma and usually involves the anterior and posterior portions of the vulva and surrounding 
perineum. Trauma restricted to the 3- to 9-o’clock positions of the vulva is suggestive of abuse.
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Acute injury

Chronic injury

Rape kit used if injury
less than 72 hours old

Colposcopy valuable
adjunct to examination

Acute injury shows perineal edema and ecchymoses

Deep laceration extends
into posterior fourchette

Edema and ecchymosis of labia

Enlargement of hymen

Stellate lacerations from 3 to 9 o’clock

Rounding and enlargement
of hymenal orifice

Revascularization

Scarring

Redundant hymen
(normal finding)

Attenuation of posterior
rim of hymen

Lateral scarring and adhesion
Distortion of
hymenal orifice

Fusion of labia
(may not result
from trauma)
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ing abnormalities, delayed menses, suicidal ideation, or 
other possible sequelae of the attack. Retesting for 
human immunodefi ciency virus and hepatitis B status 
should be done at 12 to 18 weeks. Health care providers 
should watch for a failure to move to resolution and the 
emergence of dysfunctional adaptations.

Prevention/Avoidance: Avoidance of high-risk situations, 
especially those involving alcohol or drugs.

Possible Complications: The risk of acquiring a sexually 
transmitted disease is uncertain but is estimated to be 
3% to 5% or less. The risk of becoming infected with 
human immunodefi ciency virus is unknown. When 
pregnancy interdiction is undertaken within 72 hours, 
effi cacy approaches 90%. Effi cacy is greater the earlier 
the interdiction is instituted; therapy may still be under-
taken beyond 72 hours with declining results. Roughly 
one third of rape victims suffer long-term psychiatric 
problems.

Expected Outcome: If both physical and mental traumas 
are addressed in a proactive manner, results should be 
good. This must include risk avoidance to reduce the 
chance of recurrence. (Up to one fi fth of rape victims 
have been victims previously.) Even with care and 
support, the last phase of the rape trauma syndrome is 
often accompanied by painful transitions, frequently 
involving signifi cant changes in lifestyle, work, or friends. 
Insomnia, depression, somatic complaints, and poor 
self-esteem are common during this phase. For some, 
this phase can be extremely disruptive and prolonged. 
Roughly one third of rape victims suffer long-term psy-
chiatric problems. The risk of this is greatest for those 
older than 40, those assaulted in their homes by a 
stranger, and those with a history of previous mental 
illness.

MISCELLANEOUS
Pregnancy Considerations: No effect on preexisting 

pregnancy. If pregnancy interdiction fails, the agents 
used are teratogenic and a therapeutic abortion is 
recommended.

ICD-9-CM Codes: V71.5 (Alleged, observation or exam-
ination), 308 (Acute reaction to stress), 308.0 (Predomi-
nant disturbance of emotions), 308.3 (Other acute 
reactions to stress), 308.4 (Mixed disorders as reaction 
to stress).
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INTRODUCTION

Description: Sexual dysfunction/anorgasmia is a lack of 
interest in sexual expression or sexual contact or the inabil-
ity to achieve orgasm. Most studies indicate that only 30% 
to 40% of women are able to experience orgasm during 
intercourse and up to 15% of sexually active women have 
never experienced sexual release.
Genetics: No genetic pattern.
Prevalence: Most experience libidinal dysfunction epi-

sodically. Of sexually active women, 10% to 15% experi-
ence orgasmic failure; most experience it episodically. In 
“happy” or “very happy” marriages, sexual dysfunction 
occurs in almost two thirds of women, with three fourths 
reporting sexual diffi culties that fall short of true dys-
function (such as lack of interest or inability to relax). In 
one survey, almost one half the women reported trouble 
becoming sexually excited, one third had trouble main-
taining excitement, and one third were completely dis-
interested in sex. Almost half of the women reported 
diffi culties in achieving orgasm, and 15% had never 
been able to have an orgasm at all.

Predominant age: Reproductive and beyond.
Genetics: No genetic pattern.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Libidinal dysfunction:

• Disinterest in or avoidance of sexual expression
• Lack of pleasure from sexual encounters

• Orgasmic dysfunction:
• Failure to obtain sexual release through any means.

Causes: The most common causes of sexual dysfunction 
are relationship problems, intrapsychic factors, and 
medical factors. Relationship problems are an obvious 
source for sexual problems, but both the patient and her 
doctor often overlook them. Marital or relationship 
stresses may be acted out by sexual distancing, orgasmic 
failure, or exploitation. Anger, hidden agendas, lack of 
trust, or infi delity may be expressed through the with-
drawal of intimacy. Libidinal mismatches are common, 
but when combined with poor communication, they 
lead to dysfunction. Dual-income families may not 
realize the impact fatigue and a fast-paced lifestyle may 
be having on their ability to express warmth and be 
sexually expressive. Medical factors that infl uence sexual 
performance include drug and alcohol use, depression, 
anxiety, chronic illness, pregnancy, untreated meno-
pause, and the effects of surgical therapies.

Once proximation (the process of courting, fl irting, and 
desire that begins progress toward physical sexual expres-
sion) and arousal have occurred, orgasmic success 
requires effective stimulation, of a suffi cient quality over 
a suffi cient time, provided in a supportive environment. 
Failures in any of these areas may present as orgasmic 
problems. Medical factors that infl uence sexual perfor-

mance include drug and alcohol use, depression, anxiety, 
chronic illness, pregnancy, untreated menopause, and 
the effects of surgical therapies.

Risk factors: Abuse, restrictive rearing, depression, fatigue, 
sleep disorders

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Depression and affective disorders
• Relational stress
• Physical or sexual abuse (current or past)
• Alcohol or drug use or abuse
• Conditioning (repeated orgasmic failure, restrictive 

rearing)
• Inappropriate expectations (inaccurate perception of 

“normal,” “correct,” or “expected”)
• Multiple sclerosis or other neurologic process
• Other sexual dysfunction (arousal, lubrication, dyspa-

reunia, etc.) presenting as orgasmic failure

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
General Measures: Reassurance, evaluation, stress reduc-

tion, relaxation training, encourage communication, 
sensate focusing (pleasuring). One of the simplest models 
for sexual therapy is the PLISSIT model. This model is 
made up of four levels of intervention: Permission, 
Limited Information, Specifi c Suggestions, and Inten-
sive Therapy. These steps are applied in order. At each 
step a large number of dysfunctions will be resolved, 
leaving few patients who require referral for intensive or 
specialized therapy.

• Permission: Many patients only need permission for 
what they are doing or want to do.

• Limited Information: When permission is not enough, 
providing limited information often will be the solution 
to the problem.

• Specifi c Suggestion: These do not have to be exotic, 
complex, or imaginative. In most cases, they will be 
obvious and suggested by the situation.

• Intensive Therapy: When the problem is more 
complex, or deep seated, the intensive, specialized 
therapy of a trained sexual therapist, psychiatrist, psy-
chologist, or other specialist should be considered.

Specifi c Measures: Specifi c suggestions for scheduled 
time together (including nonsexual time), sexual 
counseling as needed. Many patients who do not achieve 
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orgasm during intercourse are fully orgasmic with addi-
tional manual stimulation, oral–genital stimulation, a 
vibrator, or masturbation. (About 30% to 40% of women 
require concurrent clitoral stimulation to achieve 
orgasm.) This is common enough that it should be 
viewed as a problem only if it is a source of concern for 
the patient or her partner.

Diet: No specifi c dietary changes indicated. (There are no 
true aphrodisiacs, but if the patient believes a food will 
enhance sexuality, it should not be denied.)

Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Booklet AP042 

(Your and Your Sexuality), AP072 (Sexuality and Sexual 
Problems)

Bacos CS: The sex bible: The complete guide to sexual 
love. Beverly, MA, Quiver, 2006.

Comfort A: The new joy of sex. New York, Crown Pub-
lishers, Inc, 2002.

Keeling B: Sexual healing: The complete guide to over-
coming common sexual problems. Alameda, CA, Hunter 
House Publishing, 2006.

Drug(s) of Choice
None. (Hormone replacement therapy for postmenopausal 

women may improve sexual function, especially if vaginal 

Sex is more than intercourse
Look at larger picture of sensuality

Leave each encounter feeling good
Feel good—don’t ask for orgasm

Give and receive pleasure
Enjoy giving and accepting pleasure

Open good communications
Listen without feeling criticized, provide cooperative communications

Learn to say “yes” instead of “no” (or at least “maybe”)
Learn to suggest alternatives, break rejection cycle

Improve the quality, not necessarily the quantity
Better sex is better than more sex

Have fun, not work
Sex shouldn’t be work—requires interesting and interested partners

Allow “space” for each other
Allow distance without abandonment

Go slowly, provide reassurance
Take your time

From: Smith RP: Gynecology in Primary Care. Baltimore, Williams & Wilkins, 1997, p 527.

Goals of sexual counseling or therapy
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dryness or atrophy play a role in the dysfunction. Tes-
tosterone treatment improves libido but does not result 
in improved sexual functioning and is generally not indi-
cated as a treatment for sexual dysfunction except in 
women who are surgically menopausal.)

Alternative Therapies
Biofeedback, relaxation therapy, marital or psychological 

counseling as needed.
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Communication, maintenance of 

general health, adequate rest and exercise. Many patients 
who do not achieve orgasm during intercourse are fully 
orgasmic with additional manual stimulation, oral–
genital stimulation, a vibrator, or masturbation. (About 
30% to 40% of women require concurrent clitoral stim-
ulation to achieve orgasm.) This is common enough that 
it should be viewed as a problem only if it is a source of 
concern for the patient or her partner.

Possible complications: Social withdrawal, depression, 
marital discord.

Expected outcome: Generally good with a mixture of 
reassurance, sexual counseling, stress reduction, and 
graded exercises as appropriate.

Associated conditions: Orgasmic dysfunction, dyspareu-
nia, depression.

Pregnancy considerations: No effect on pregnancy.
Synonyms: Inhibited desire.
ICD-9-CM Codes: 302.71 (Libidinal dysfunction), 

302.73 (Orgasmic dysfunction)
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INTRODUCTION

Description: Infection by Haemophilus ducreyi results in 
chancroid, one of a group of infrequently encountered 
sexually transmitted diseases (STDs). Chancroid is more 
common than syphilis in some areas of Africa and South-
east Asia, but it is uncommon in the United States.

Prevalence: In the United States, 1500 cases per year, 
generally in small, sporadic outbreaks.

Predominant Age: Younger reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: H. ducreyi is not capable of infecting intact skin; 

thus, the lesions of chancroid tend to be found in areas 
traumatized by sexual activity. Material from the vulvar 
ulcers is virulent and can infect other body sites.

Risk Factors: Sexual trauma and exposure to the infective 
agent, prostitution, and human immunodefi ciency virus 
(HIV) infection.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• One to three painful “soft chancres” 3 to 10 days after 

exposure (these break down over about 2 weeks to form 
shallow, progressive ulcers with red, ragged, under-
mined edges, with little surrounding infl ammation; 
autoinoculation is common, resulting in lesions at 
various stages of evolution)

• Unilateral adenopathy progressing to massive enlarge-
ment and infl ammation (“buboes,” 50%)
(The combination of a painful ulcer and tender inguinal 

adenopathy, symptoms occurring in one third of patients, 
suggests chancroid; when accompanied by suppurative 
inguinal adenopathy, they are almost pathognomonic. A 
defi nitive diagnosis of chancroid requires identifi cation of 
H. ducreyi on special culture media that is not widely avail-
able from commercial sources; even using these media, 
sensitivity is ≤80%.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Herpes simplex
• Syphilis
• Granuloma inguinale
• Lymphogranuloma venereum
Associated Conditions: Other sexually transmitted infec-

tions, HIV. (About 10% of persons who have chancroid 
acquired in the United States are coinfected with Trepo-
nema pallidum or herpes simplex virus (HSV); this per-
centage is higher in persons acquiring chancroid outside 
the United States.)

Workup and Evaluation
Laboratory: Gram stain and culture of material from 

open ulcers. Because of the growing association 

with HIV, serum testing for HIV infections is highly 
recommended.

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: The diagnosis is established 

based on clinical fi ndings, fi nding the gram-negative 
coccobacillus on smears from the primary lesion, or 
(rarely) on culture of aspirates of the bubo. Biopsy is also 
diagnostic, although not often performed.

Pathologic Findings
The H. ducreyi bacillus is a gram-positive, nonmotile, fac-
ultative anaerobe that can be seen in chains on Gram stain 
or in culture. Superfi cial and deep ulcers with granuloma-
tous infl ammation are found on biopsy.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, culture or Gram stain, 

topical cleansing, and care.
Specifi c Measures: Antibiotic treatment for patient and 

her sexual partner(s). Fluctuant nodes may be drained by 
aspiration through adjacent normal tissue, but incision 
and drainage delay healing and should not be attempted.

Diet: No specifi c dietary changes indicated.
Activity: No sexual activity until lesions have healed.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Azithromycin 1 g PO single dose or ceftriaxone 250 mg 

IM single dose or ciprofl oxacin 500 mg PO twice a day 
for 3 days or erythromycin 500 mg PO four times a day. 
Treatment must continue for no less than 10 days or 
until the lesions heal, whichever is longer.

Contraindications: Erythromycin estolate and ciprofl ox-
acin are contraindicated in pregnancy and should not be 
used. Ciprofl oxacin is contraindicated in patients 
younger than 18 years of age.

Precautions: See individual agents. The safety of azithro-
mycin in pregnancy has not been established.

Interactions: See individual agents.

Alternative Drugs
Trimethoprim 160 mg plus sulfamethoxazole 800 mg PO 

twice a day. Treatment must continue for no less than 
10 days or until the lesions heal, whichever is longer.

Amoxicillin 500 mg plus clavulanic acid 125 mg (Augmen-
tin) PO every 8 hours for 7 days.

FOLLOW-UP
Patient Monitoring: Follow-up evaluation for cure 

(improvement in 3 to 7 days), culture or other tests 
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should be carried out, as well as screening for other 
sexually transmitted diseases. (As with all sexually trans-
mitted diseases, all sexual partners who have had sexual 
contact with the patient within the preceding 10 days 
should be screened and treated for probable 
infections.)

Prevention/Avoidance: Use of barrier contraception 
(condoms, diaphragm), limitation or elimination of risky 
behavior (sexual promiscuity).

Possible Complications: Buboes may rupture and drain, 
causing extensive soft-tissue and skin damage. Chronic 
draining sinus tracts and abscesses may occur. Scarring 
is common.

Expected Outcome: If detected early, successful treat-
ment with minimal sequelae may be expected. Buboes, 
if present, may take several weeks to resolve. Up to 10% 
of patients have a recurrence at the site of old ulcers.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although the possibility of vertical transmission of other 
associated conditions (such as HIV infection) should be 
considered.

ICD-9-CM Codes: 099.0.
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INTRODUCTION

Description: The second most common sexually trans-
mitted disease (STD) and most common bacterial STD 
is infection caused by Chlamydia trachomatis. More 
common than Neisseria gonorrhoeae by 3-fold, infections 
with C. trachomatis can be the source of signifi cant com-
plications and infertility.

Prevalence: Twenty percent of pregnant patients, 30% of 
sexually active adolescent women. Up to 40% of all 
sexually active women have antibodies suggesting prior 
infection. In 2005, 976,445 chlamydia infections were 
reported to the Centers for Disease Control and Pre-
vention (CDC) from 50 states and the District of Colum-
bia (496.5 cases per 100,000 females), up 5.1% from 
2004.

Predominant Age: 15 to 30 years (85%), peak age 15 to 
19 years. The Centers for Disease Control and Preven-
tion recommend screening all sexually active women 
younger than age 26 years.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection by the obligate intracellular organism 

C. trachomatis. Chlamydia has a long incubation period 
(average, 10 days) and may persist in the cervix as a 
carrier state for many years.

Risk Factors: The risk of contracting chlamydial infection 
is fi ve times greater with three or more sexual partners 
and four times higher for patients using no contracep-
tion or nonbarrier methods of birth control. Other 
factors are age younger than 26 years, new partner 
within the preceding 3 months, other sexually transmit-
ted diseases, vaginal douching.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Frequently asymptomatic
• Cervicitis; pelvic infl ammatory disease (PID); or, much 

less common, lymphogranuloma venereum
• Less common: nongonococcal urethritis and inclusion 

conjunctivitis
• Eversion of the cervix with mucopurulent cervicitis sup-

ports the diagnosis but not pathognomic

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Gonorrhea
• PID
• Septic abortion
• Appendicitis
• Gastroenteritis
• Associated Conditions: Infertility, ectopic pregnancy, 

mucopurulent cervicitis, PID, chronic pelvic pain, and 
endometritis.

Workup and Evaluation

Laboratory: Cultures on cycloheximide-treated McCoy 
cells are specifi c and may be used to confi rm the diag-
nosis, but these cultures are expensive, diffi cult to 
perform, and often not available. Two clinical screening 
tests are an enzyme-linked immunoassay (enzyme-linked 
immunosorbent assay) performed on cervical secretions 
and a monoclonal antibody test carried out on dried 
smears. When trying to obtain cervical cultures for chla-
mydia, plastic- or metal-shafted rayon- or cotton-tipped 
swabs are preferred. Wood-shafted or calcium alginate 
swabs reduce the yield of material when transport media 
are used because of leeching of toxic products into the 
media. Newer screening techniques using patient-
collected vaginal swabs or urine specimens may be used 
but are not widely available.

Imaging: No imaging indicated. Ultrasonography may 
demonstrate free fl uid in the cul-de-sac when pelvic 
infl ammation is present.

Special Tests: None indicated.
Diagnostic Procedures: Physical examination, suspicion, 

and cervical culture.

Pathologic Findings
This infection tends to involve the mucosal layers and not 
the entire structure. As a result, extensive damage may 
occur without dramatic symptoms if the fallopian tubes 
become infected.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and diagnosis.
Specifi c Measures: Aggressive antibiotic therapy should 

be instituted in those suspected of infection. Approxi-
mately 45% of patients with chlamydial infection have 
coexisting gonorrhea; the therapy chosen should con-
sider this.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence required until 

infection is resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Azithromycin (1 g PO, single dose) compares favorably 

with the standard 7-day course of doxycycline, while 
providing better compliance and fewer side effects. A 
meta-analysis of 12 randomized clinical trials of azithro-
mycin versus doxycycline for the treatment of genital 
chlamydial infection demonstrated that the treatments 
were equally effi cacious, with microbial cure rates of 
97% and 98%, respectively.
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Doxycycline (100 mg PO twice a day for 7 days) may also 
be used.

Contraindications: Quinolones (Ofl oxacin), tetracyclines 
(including doxycycline), and erythromycin estolate are 
contraindicated in pregnancy and should not be used.

Precautions: Pregnant patients with chlamydial infections 
should be treated with azithromycin, amoxicillin (500 mg 
PO three times a day for 7 days), erythromycin base, or 
erythromycin ethylsuccinate.

Alternative Drugs
Erythromycin (erythromycin base 500 mg PO four times 

a day for 7 days or erythromycin ethylsuccinate 800 mg 
PO four times a day for 7 days) may be substituted for 
tetracycline in patients who are tetracycline-sensitive or 
pregnant. For patients who cannot tolerate erythromy-
cin, amoxicillin (500 mg PO three times a day for 7 to 
10 days) may be substituted.

Ofl oxacin (300 mg PO twice a day for 7 days).
Levofl oxacin (500 mg orally once daily for 7 days).

FOLLOW-UP
Patient Monitoring: Follow-up evaluation for cure with 

culture or other tests (3 to 4 weeks after therapy) and 
screening for other sexually transmitted diseases should 
be performed. (As with all sexually transmitted diseases, 

all sexual partners within the preceding 30 days should 
be screened and treated for probable infections.)

Prevention/Avoidance: Use of barrier contraception 
(condoms, diaphragm), limitation or elimination of risky 
behavior (sexual promiscuity).

Possible Complications: Infertility, chronic pelvic pain. 
If PID occurs, the risk of infertility roughly doubles with 
each subsequent episode resulting in a 40% rate of infer-
tility after only three episodes. Women with documented 
salpingitis have a 4-fold increase in their rate of ectopic 
pregnancy and 5% to 15% of women require surgery 
because of damage caused by PID.

Expected Outcome: If detected early, successful treat-
ment with minimal sequelae may be expected. Signifi -
cant permanent damage is common despite treatment 
because of the indolent course of most infections and 
thus the late institution of therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Neonatal conjunctivitis and ophthalmia neonatorum 
may result if an infant does not receive adequate pro-
phylaxis. Even with standard protection (1% AgNO3 or 
0.5% erythromycin ointment), complete protection is 
not assured.

ICD-9-CM Codes: 099.5.

Cervical erosions in
chlamydial infection

Mucosal follicles and
corneal infiltrations
in ocular chlamydial
infection
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INTRODUCTION

Description: Condyloma acuminata are raised, warty 
lesions caused by infection by the human papillomavirus 
(HPV).

Prevalence: Most common sexually transmitted disease: 
500,000 cases per year.

Predominant Age: 16 to 25 years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Caused by infection by HPV (most frequently 

serotypes 6 and 11; 90%). This DNA virus is found in 
2% to 4% of all women, and up to 60% of patients have 
evidence of the virus when polymerase chain reaction 
techniques are used. The virus is hardy and may resist 
even drying, making transmission and autoinoculation 
common. Some evidence suggests that fomite transmis-
sion rarely could occur. The virus is most commonly 
spread by skin-to-skin (generally sexual) contact and has 
an incubation period of 3 weeks to 8 months, with an 
average of 3 months. Roughly 65% of patients acquire 
the infection after intercourse with an infected partner.

Risk Factors: Multiple sexual partners; the presence of 
other vaginal infections such as candidiasis, trichomo-
niasis, or bacterial vaginosis; smoking; and oral contra-
ceptive use.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (<2% have condyloma)
• Painless, raised, soft, fl eshy growths on the vulva, vagina, 

cervix, urethral meatus, perineum, and anus (mild irrita-
tion or discharge may accompany secondary infections). 
Symmetrical lesions across the midline of the genital 
area common (condyloma may also be found on the 
tongue or within the oral cavity, the urethra, bladder, or 
rectum). (Roughly one third of women with vulvar 
lesions also have vaginal warts or intraepithelial neopla-
sia [VAIN], and approximately 40% have cervical 
involvement. Cervical condyloma are generally fl atter 
and may be identifi ed through colposcopic examination; 
by Pap test; or through the application of 3% to 5% 
acetic acid to make apparent the raised, white, shiny 
plaques.)

• Abnormal cervical cytologic changes common

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Condyloma lata (syphilis)
• Papilloma
Associated Conditions: Other sexually transmitted infec-

tions (Trichomonas infection or bacterial vaginosis), 
abnormal cervical cytologic changes, vulvar and vaginal 
neoplasia.

Workup and Evaluation

Laboratory: No evaluation indicated. (Tests for syphilis 
when indicated.)

Imaging: No imaging indicated.
Special Tests: Colposcopic examination; Pap test; or the 

application of 3% to 5% acetic acid to make apparent 
the raised, white, shiny plaques. Serotyping is not cur-
rently indicated. Biopsy is indicated if the warts are 
pigmented, indurated, fi xed, bleeding, or ulcerated.

Diagnostic Procedures: Physical examination, colpos-
copy, and biopsy.

Pathologic Findings
Sessile (keratotic) lesions.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Local hygiene.
Specifi c Measures: The treatment of small, uncompli-

cated venereal warts is generally by cytolytic topical 
agents, such as podophyllin (Podophyllum resin); 
bichloracetic or trichloroacetic acid (TCA); or physical 
ablative methods such as laser, cryotherapy, or electro-
desiccation. In rare selected patients, surgical excision or 
tangential shaving may be used.

Diet: No specifi c dietary changes indicated.
Activity: Sexual continence until partner(s) are examined 

and treated.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Podophyllin (20% to 50% in tincture of benzoin, 25% 

ointment), podophyllotoxin (0.5% solution, Condylox), 
bichloracetic or trichloroacetic acid (80% to 100% solu-
tion), carefully applied to the warts, protecting the adja-
cent skin, and allowed to remain for between 30 minutes 
and 4 hours before being washed off the lesions. With 
most topical therapy, slough of the treated lesions 
happens in 2 to 4 days. Treatment may be repeated 
every 7 to 14 days as needed. Patients may self-apply 
podofi lox (0.5% solution or gel, twice a day for 3 days) 
or Imiquimod (5% cream, Aldara, every night three 
times per week for up to 16 weeks).

Contraindications: Podophyllin may not be used during 
pregnancy because of absorption, potentially resulting 
in neural or myelotoxicity.

Precautions: To limit toxicity with podophyllin, treat-
ments should be limited to less than 0.5 mL total volume 
and less than 10 cm2 in area. Imiquimod should be 
washed from the vulva in the morning (after 6 to 10 
hours).
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Possible Complications: Those who are immunocom-
promised, such as patients who have received a trans-
plant, patients with acquired immune defi ciency 
syndrome (AIDS), or pregnant patients, may experience 
rapid and exuberant growth of condyloma. External 
factors that suppress the immune system (steroids, ciga-
rette smoking, metabolic defi ciencies, and infections 
with other viruses such as herpes) may have similar 
effects. Several subtypes (16, 18, 31, 33, 35, and others) 
are associated with the development of cervical neopla-
sia. Roughly 90% of patients with cervical squamous cell 
carcinoma have evidence of HPV DNA present in their 
cervical tissues. It is currently thought that a cocarcino-
gen, such as smoking, other viruses, or nutritional factors 
are required before malignant transformation may take 
place.

Expected Outcome: The success rate for resolution of 
overt warts is approximately 75%, with a recurrence rate 
of 65% to 80%. If lesions persist or continually recur, 
cryosurgery, electrodesiccation, surgical excision, or 
laser vaporization may be required. If cryotherapy is 
chosen, three to six treatments are often required, but 
cure rates are higher than those for podophyllin and 
comparable with those for laser ablation (60% to 80%). 
Even with laser ablation, recurrence rates are reported 
to vary from 25% to 100%. Scarring is rare. HPV types 
16, 18, 31, 33, and 35 are found occasionally in visible 

Alternative Drugs

Treatment with 5-fl uorouracil 1% or 5% cream is often 
used as primary therapy or as an adjunct for cervical or 
vaginal lesions (applied daily until edema, erythema, or 
vesiculation occurs). Therapy with autologous vaccine, 
dinitrochlorobenzene, and interferon has been advo-
cated but has yet to gain a signifi cant place in clinical 
practice.

FOLLOW-UP
Patient Monitoring: The patient should be seen weekly 

until no further lesions are found. Because these patients 
are at higher risk for cervical neoplasia, close follow-up 
with Pap tests, colposcopy, or both, at 6- to 12-month 
intervals is recommended. Follow-up serologic testing 
for syphilis and human immunodefi ciency virus (HIV) 
infection as indicated. The sexual partners of patients 
with HPV should also be screened for genital warts.

Prevention/Avoidance: Limitation or elimination of risky 
behavior (sexual promiscuity). The use of condoms has 
not been shown to reduce the spread of HPV but should 
still be encouraged to reduce the spread of other sexually 
transmitted diseases. Qvadravalent HPV vaccine (types 
6, 11, 16, and 18; Guardasil) should provide some 
measure of protection though its primary indication is 
to reduce the risk of cervical cancer.

Condylomata
acuminata
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genital warts and have been associated with external 
genital (i.e., vulvar, penile, and anal) squamous intraepi-
thelial neoplasia (i.e., squamous cell carcinoma in situ, 
bowenoid papulosis, erythroplasia of Queyrat, or 
Bowen’s disease of the genitalia). For this reason, recur-
rent lesions or those that do not respond as expected 
should be further investigated.

MISCELLANEOUS
Pregnancy Considerations: Pregnant patients may expe-

rience rapid and exuberant growth of condyloma, and 
lesions are more resistant to therapy. Extensive vaginal 
or vulvar lesions may require cesarean delivery to avoid 
extensive lacerations and suturing problems.

ICD-9-CM Codes: 078.11.
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INTRODUCTION

Description: Infection with gonorrhea, a gram-negative 
intracellular diplococcus, remains common, accounting 
for 358,366 new cases of gonorrhea in the United States 
in 2006.

Prevalence: Roughly 3 of 1000 sexually active women and 
as many as 7% of pregnant patients; 120.9 per 100,000 
women.

Predominant Age: 15 to 30 (85%), highest age 15 to 19 
years.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection by the gram-negative intracellular dip-

lococcus, Neisseria gonorrhoeae.
Risk Factors: It is estimated that the rate of infection with 

one act of intercourse with an infected partner is 20% 
for men but 60% to 80% for women. (For this reason, 
any patient exposed to gonorrhea within the preceding 
month should be cultured and treated presumptively.) 
This rate increases to 60% to 80% for both sexes with 
four or more exposures. The groups with the highest 
risk are adolescents, drug users, and sex workers.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (50%)
• Malodorous, purulent discharge from the urethra, Skene 

duct, cervix, vagina, or anus (even without rectal inter-
course) 3 to 5 days after exposure (40% to 60%)

• Simultaneous urethral infection (70% to 90%)
• Infection of the pharynx (10% to 20%)
• Gonococcal conjunctivitis (can rapidly lead to 

blindness)
• Polyarthritis
• Septic abortion or postabortal sepsis

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chlamydial infection
• Pelvic infl ammatory disease (PID)
• Septic abortion
• Appendicitis
• Gastroenteritis
Associated Conditions: Infertility, ectopic pregnancy, 

mucopurulent cervicitis, pelvic infl ammatory disease 
(10% to 40% of untreated cases), chronic pelvic pain, 
and endometritis.

Workup and Evaluation
Laboratory: Culture on Thayer-Martin agar plates kept 

in a CO2-rich environment. Cervical cultures provide 
80% to 95% diagnostic sensitivity. Cultures should also 
be obtained from the urethra and anus, although these 

additional cultures do not signifi cantly increase the sen-
sitivity of testing. A Gram stain of any cervical discharge 
for the presence of gram-negative intracellular diplococ-
cus supports the presumptive diagnosis but does not 
establish it (sensitivity 50% to 70%, specifi city 97%). A 
solid-phase enzyme immunoassay may also be used. 
Even when the diagnosis is established by other methods, 
all cases of gonorrhea should have cultures obtained to 
assess antibiotic susceptibility, although therapy should 
not be delayed pending the results.

Imaging: No imaging indicated. Ultrasonography may 
demonstrate free fl uid in the cul-de-sac when pelvic 
infl ammation is present.

Special Tests: None indicated.
Diagnostic Procedures: Physical examination, suspicion, 

and cervical culture.

Pathologic Findings
Gram-negative intracellular diplococcus associated with 
diffuse infl ammatory reaction (transluminal in the fallo-
pian tube).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and diagnosis.
Specifi c Measures: Aggressive antibiotic therapy should 

be instituted in patients suspected of having an 
infection.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence is required 

until the infection has resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Ceftriaxone 125 mg IM or cefi xime 400 mg PO single 

dose or
Ciprofl oxacin 500 mg PO single dose or
Ofl oxacin 400 mg orally in a single dose* or
Levofl oxacin250 mg orally in a single dose*
Contraindications: Quinolones (Ofl oxacin), tetracyc -

lines (including doxycycline), and erythromycin estolate 
are contraindicated in pregnancy and should not be 
used.

Precautions: See individual agents.
Interactions: See individual agents.

*Quinolones should not be used for infections in men who have sex 
with men or in patients with a history of recent foreign travel or partners’ 
travel, infections acquired in California or Hawaii, or infections acquired 
in other areas with increased quinolone-resistant N. gonorrhoeae (QRNG) 
prevalence.
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Purulent discharge of urethritis

Gonorrhea in the Female

Involvement of urethra, Bartholin’s
glands, or cervix. Infection may
ascend to fallopian tubes
and pelvic peritoneum

Gonococcal abscess of Bartholin’s gland

Skene’s glands

Cervix

Bartholin’s gland

Purulent cervical discharge of acute gonorrhea

Infectious discharge in
birth canal may lead to
gonococcal conjunctivitis
in newborn
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Alternative Drugs

Spectinomycin 2 g IM as single dose.
Ceftriaxone 125 mg IM and cefi xime 400 mg PO as single 

dose.
Ceftizoxime 500 mg IM, cefotaxime 500 mg IM, or cefo-

tetan 1 g IM, all as single dose.
Cefoxitin 2 g IM plus probenecid 1 g PO.
Cefuroxime axetil 1 g PO or cefpodoxime proxetil 200 mg 

PO, both as single dose.
Enoxacin 400 mg PO, lomefl oxacin 400 mg PO, or nor-

fl oxacin 800 mg PO, all as single dose.

FOLLOW-UP
Patient Monitoring: When patients are treated with the 

currently recommended ceftriaxone–doxycycline, 
therapy failure is rare and a follow-up culture is not 
necessary. Reexamination of the patient in 1 to 2 months 
for the possibility of reinfection may be warranted in 
patients at high risk. (As with all sexually transmitted 
diseases, all sexual partners within the preceding 30 days 
should be screened and treated for probable 
infections.)

Prevention/Avoidance: Use of barrier contraception 
(condoms, diaphragm), limitation or elimination of risky 
behavior (sexual promiscuity).

Possible Complications: Damage caused by N. gonor-
rhoeae infection causes an increased risk of recurrent 
pelvic infection, chronic pelvic pain, or infertility result-
ing from tubal damage or hydrosalpinx formation. The 
impact of a gonorrheal infection is much greater for 
women than it is for men. For every three men infected, 
two women are hospitalized for 1 or more days. For 
every 18 men infected, 1 woman undergoes surgery. It 
is estimated that one episode of gonorrhea is associated 
with a 15% infertility rate; this increases to 75% for 
three or more infections. The risk of an ectopic preg-
nancy is increased 7 to 10 times in women with a history 
of salpingitis. Neonatal infections acquired from a 
mother with gonorrhea may result in conjunctivitis or 
pneumonia. Pregnant patients are more likely to experi-
ence disseminated gonococcal infection. They account 
for 7% to 40% of all cases.

Expected Outcome: If detected early, successful treat-
ment with minimal sequelae may be expected. Signifi -

cant permanent damage is common despite treatment 
because of the indolent course of many infections and 
the late institution of therapy.

MISCELLANEOUS
Pregnancy Considerations: Pregnant patients should be 

treated with ceftriaxone 250 mg IM as a single dose. 
Erythromycin (erythromycin base, 500 mg PO four 
times a day for 7 days) may be added if there is a possi-
bility of a coexisting chlamydial infection. Neonatal con-
junctivitis and ophthalmia neonatorum may result if the 
infant does not receive adequate prophylaxis.

ICD-9-CM Codes: 098.0 (Acute, lower genital tract), 
098.1 (Acute, upper genital tract) (others based on chro-
nicity and organ involved).

REFERENCES
Level II
Centers for Disease Control and Surveillance: Decreased susceptibil-

ity of Neisseria gonorrhoeae to fl uoroquinolones—Ohio and Hawaii, 
1992–1994. MMWR 1994;43:325.

Golden MR, Whittington WL, Handsfi eld HH, et al: Effect of expe-
dited treatment of sex partners on recurrent or persistent gonorrhea 
or chlamydial infection. N Engl J Med 2005;352:676.

Lyss SB, Kamb ML, Peterman TA, et al: Chlamydia trachomatis 
among patients infected with and treated for Neisseria gonorrhoeae 
in sexually transmitted disease clinics in the United States. Ann 
Intern Med 2003;139:178.

Phillips RS, Hanff PA, Wertheimer A, Aronson MD: Gonorrhea in 
women seen for routine gynecologic care: criteria for testing. Am 
J Med 1988;85:177.

Ramus R, Mayfi eld J, Wendel G: Evaluation of the current CDC 
recommended treatment guidelines for gonorrhea in pregnancy. 
Am J Obstet Gynecol 1996;174:409.

Level III
Centers for Disease Control and Prevention: Sexually transmitted 

disease surveillance, 2004. Atlanta, GA, U.S. Department of Health 
and Human Services, CDC, National Center for HIV, STD, and 
TB Prevention, 2005.

Centers for Disease Control and Prevention: Sexually transmitted 
diseases treatment guidelines, 2006. MMWR 2006;55:21, 38.

Centers for Disease Control and Prevention: Updated recommended 
treatment regimens for gonococcal infections and associated condi-
tions—United States, April 2007. MMWR 2007;56;332.

Eckert LO, Lentz GM: Infections of the lower genital tract. In 
Katz VL, Lentz GM, Lobo RA, Gershenson DM: Comprehensive 
Gynecology, 5th ed. Philadelphia, Mosby/Elsevier, 2007:599.



136

Sexually Transmitted Infections: 
Granuloma Inguinale (Donovanosis)

49

INTRODUCTION

Description: Granuloma inguinale (also called donovano-
sis) is relatively common in the tropics, New Guinea, 
and Caribbean areas but accounts for less than 100 cases 
per year in the United States. This infection is caused 
by the intracellular gram-negative bacterium Klebsiella 
granulomatis (formerly known as Calymmatobacterium 
granulomatis).

Prevalence: Uncommon, 100 cases per year in United 
States, up to 25% of the population in some subtropical 
areas.

Predominant Age: Younger reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection is caused by the bipolar, gram-negative 

bacterium K. granulomatis.
Risk Factors: Sexual trauma and exposure to the infective 

agent.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Single or multiple painless subcutaneous papules that 

evolve to raised, beefy-red, granulomatous lesions that 
bleed on contact, undergo ulceration and necrosis, and 
heal slowly (lesions are confi ned to the genitalia in 80% 
of patients; lesions generally appear within 2 weeks of 
exposure)

• Painless papules with rolled borders and friable base
• Marked adenopathy not present
• Hypertrophic, necrotic, or sclerotic variants exist

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chancroid
• Lymphogranuloma venereum
• Herpes simplex
• Syphilis
Associated Conditions: Brawny edema of the external 

genitalia.

Workup and Evaluation
Laboratory: Gram stain and culture of material from open 

ulcers. Culture for other sexually transmitted infections 
should also be considered.

Imaging: No imaging indicated.
Special Tests: Samples for biopsy may be taken from 

the edge of the ulcer to confi rm the diagnosis. A 
crushed tissue smear may be examined for Donovan 
bodies.

Diagnostic Procedures: Diagnosis is established 
clinically or through the identifi cation of intracy-
toplasmic bacteria (Donovan bodies) in mononuclear 
cells.

Pathologic Findings

Granulation tissue associated with an extensive chronic 
infl ammatory cell infi ltrate and endarteritis. The ulcer is 
fi lled with fi brinous exudate and necrosis; plasma cells and 
mononuclear cells predominate. Donovan bodies (large 
vacuolated histiocytes with encapsulated bacilli) are diag-
nostic. Granuloma inguinale extends by local infi ltration 
and by lymphatic permeation in later stages.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, culture or Gram stain, 

topical cleansing and care.
Specifi c Measures: Antibiotic therapy.
Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence required until 

infection is resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Doxycycline 100 mg PO twice a day for a minimum of 3 

weeks or
Azithromycin 1 g PO once per week for at least 3 weeks 

and until all lesions have completely healed or
Ciprofl oxacin 750 mg PO twice a day for at least 3 weeks 

and until all lesions have completely healed or
Erythromycin base 500 mg PO four times a day for at least 

3 weeks and until all lesions have completely healed or
Trimethoprim-sulfamethoxazole, one double-strength 

tablet PO twice a day for a minimum of 3 weeks.
Contraindications: Known or suspected allergy.
Precautions: Tetracyclines should not be used during 

pregnancy if at all possible because staining of teeth and 
inhibition of bone growth are both possible. Sulfon-
amides should not be used during pregnancy.

Interactions: See individual agents.

Alternative Drugs
Ciprofl oxacin 750 mg PO twice a day for a minimum of 3 

weeks.
Erythromycin 500 mg PO four times a day for a minimum 

of 3 weeks.
If lesions fail to show improvement after the fi rst week of 

treatment, chloramphenicol (500 mg PO three times a 
day) or gentamicin (1 mg/kg twice a day) should be 
considered.

FOLLOW-UP
Patient Monitoring: Because of relapse and late scarring, 

these patients should be followed carefully for several 
weeks. Follow-up evaluation for cure with culture or 
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other tests should be carried out, as should screening for 
other sexually transmitted diseases. (As with all sexually 
transmitted diseases, all sexual partners within the pre-
ceding 30 days should be screened and treated for prob-
able infections as well.)

Prevention/Avoidance: None.
Possible Complications: Secondary infection or signifi -

cant scarring may occur in patients with untreated 
disease.

Expected Outcome: Gradual healing with antibiotic 
treatment, but scarring and vulvar stenosis are common 
and may require surgical treatment.

MISCELLANEOUS
Pregnancy Considerations: No direct effect on preg-

nancy. Women who are pregnant or lactating should be 
treated with erythromycin plus parenteral aminoglyco-
side (e.g., gentamicin).

ICD-9-CM Codes: 099.2.
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Sexually Transmitted Infections: Herpes 50
INTRODUCTION
Description: Infection by the herpes simplex virus (HSV) 

results in recurrent symptoms that range from uncomfort-
able to disabling, and there is a special risk to the neonate 
when herpes infection occurs during pregnancy.

Prevalence: Forty-fi ve to 50 million recurrent cases; 1 
million new cases per year; one in four women have been 
infected.

Predominant Age: 15 to 30 years (85%).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Roughly 80% of genital herpes infections are 

caused by HSV type 2, with the remaining 20% caused 
by the HSV type 1 virus. (Up to 50% of fi rst-episode 
cases of genital herpes are caused by HSV-1.) Exposure 
to type 1 virus often happens in childhood and causes 
oral “cold sores.” Previous infection with type 1 virus 
appears to provide some immunity to type 2 infections. 
The incubation period from infection to symptoms is 
generally approximately 6 days (range 3 to 9), with fi rst 
episodes lasting from 10 to 12 days. The majority of 
patients with symptomatic, fi rst-episode genital HSV-2 
infection subsequently have recurrent episodes; recur-
rences are less frequent after initial genital HSV-1 
infection.

Risk Factors: Roughly 75% of sexual partners of infected 
individuals contract the disease if intercourse occurs 
during viral shedding. Patients are infectious during the 
period from fi rst prodrome through crusting of the 
lesions. Viral shedding may also occur asymptomati-
cally. (Persons unaware that they have the infection or 
who are asymptomatic when transmission occurs trans-
mit the majority of genital herpes infections.) Nonsexual 
transmission has not been documented.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Prodromal phase—mild paresthesia and burning (begin-

ning approximately 2 to 5 days after infection)
• Progresses to very painful vesicular and ulcerated lesions, 

3 to 7 days after exposure (may prompt hospitalization 
in up to 10% of patients)

• Dysuria caused by vulvar lesions, urethral and bladder 
involvement, or autonomic dysfunction (may lead to 
urinary retention)

• Malaise, low-grade fever, and inguinal adenopathy 
(40%)

• Systemic symptoms, including aseptic meningitis, fever, 
headache, and meningismus, can be found in 70% of 
patients 5 to 7 days after the appearance of the genital 
lesions in primary infections

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chancroid
• Syphilis

• Granuloma inguinale
• Folliculitis
Associated Conditions: Other sexually transmitted dis-

eases, cervicitis.

Workup and Evaluation
Laboratory: Viral cultures (including type-specifi c sero-

logic tests) of material taken by swab from the lesions 
(95% sensitivity). Smears of vesicular material may also 
be stained with Wright’s stain to visualize giant multi-
nucleated cells with characteristic eosinophilic intranu-
clear inclusions.

Imaging: No imaging indicated.
Special Tests: Scrapings from the base of vesicles may be 

stained using immunofl uorescence techniques to detect 
the presence of viral particles.

Diagnostic Procedures: History, physical examination, 
viral culture, and serologic testing.

Pathologic Findings
The virus replicates in the parabasal and intermediate cells 
of the skin. It passes from cell to cell until it encounters 
nerve cell endings, providing access to local ganglia. 
Typical lesions consist of clear vesicles that lyse, progress-
ing to shallow, painful ulcers with a red border. These may 
coalesce, becoming secondarily infected and necrotic.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Topical cleansing, sitz baths followed 

by drying with a heat lamp or hair dryer, analgesics.
Specifi c Measures: Topical analgesics (lidocaine [Xylo-

caine] 2% jelly, nonprescription throat spray with 
phenol), antiviral agents. If secondary infections occur, 
therapy with a local antibacterial cream, such as Neo-
sporin, is appropriate.

Diet: No specifi c dietary changes indicated.
Activity: Pelvic rest until lesions have healed.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment. (Counseling regarding 
the natural history of genital herpes, sexual and perinatal 
transmission, and methods to reduce transmission is 
integral to clinical management.)

Drug(s) of Choice
Acute (begun within 48 hours of onset)—acyclovir oint-

ment (Zovirax or generic 5% applied locally every 3 
hours) or acyclovir (400 mg PO three times a day or 
200 mg PO fi ve times a day while lesions are present) or 
famciclovir (Famvir 250 mg PO three times a day for 7 
to 10 days) or valacyclovir (Valtrex, 1 g PO twice a day 
for 5 days) will decrease the duration of symptoms and 
viral shedding. However, these later therapies have not 
been shown to decrease the likelihood of recurrence and 
the shortening of symptom duration is often minimal.
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For frequent recurrences or suppression—acyclovir 
(200 mg PO three times a day or 400 mg PO twice a 
day, increased to fi ve times per day with lesions) or 
famciclovir (Famvir, 125 mg PO twice a day for 5 days 
during outbreaks) or valacyclovir (Valtrex 500 mg to 
1 gm PO daily) is effective in decreasing frequency and 
severity of fl are-ups, but use is limited to less than 6 
months.

Contraindications: Known or suspected hypersensitivity. 
Acyclovir is pregnancy category C; famciclovir and vala-
cyclovir are pregnancy category B. Suppressive therapy 
should not be used for pregnant patients.

Precautions: Thrombotic thrombocytopenic purpura/
hemolytic uremic syndrome has been reported in some 
patients with human immunodefi ciency virus (HIV) 
taking valacyclovir. It has not been encountered in 

Herpes genitalis

Regional lymphadenopathy, common
in genital herpes

Marked edema and vesicle
formation in primary herpes

Ulcerative lesions of genitalia

Lesions of Herpes Simplex

Autoinoculation lesions
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patients who are immunocompetent. Antiviral agents 
should be used with caution in patients with compro-
mised renal function.

Interactions: Antiviral agents may interact with or enhance 
the effects of nephrotoxic agents.

Alternative Drugs
In severe infections, acyclovir 5 to 10 mg/kg IV every 8 

hours for 5 to 7 days may be required.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for possible recurrence.
Prevention/Avoidance: Sexual continence during pro-

drome to full healing, use of condoms to reduce risk, 
sexual monogamy.

Possible Complications: Between 60% and 90% of 
patients have recurrences of the herpetic lesions in the 
fi rst 6 months after initial infection. Although generally 
shorter and milder, these recurrent attacks are no less 
virulent.

Expected Outcome: Healing of the lesions is generally 
complete. Inguinal adenopathy may persist for several 
weeks after the resolution of the vulvar lesions. Suppura-
tion is uncommon. Complete resolution of all symptoms 
occurs in 2 to 4 weeks.

MISCELLANEOUS
Pregnancy Considerations: Signifi cant risk to neonate if 

acute infection or viral shedding is occurring at the time 
of delivery or rupture of the membranes. Infection is 
also associated with an increased risk of early fetal loss. 
The risk for transmission to the neonate from an infected 
mother is high (30% to 50%) among women who acquire 
genital herpes near the time of delivery and is low (<1%) 
among women with histories of recurrent herpes at term 
or who acquire genital HSV during the fi rst half of 
pregnancy. Women with recurrent genital herpetic 
lesions at the onset of labor should give birth by cesarean 
delivery to prevent neonatal herpes; however, this does 
not completely eliminate the risk. Acyclovir may be 
administered orally to pregnant women with fi rst-
episode genital herpes or severe recurrent herpes and 
should be administered IV to pregnant women with 
severe HSV infection. Acyclovir treatment late in preg-
nancy reduces the frequency of cesarean deliveries 
among women who have recurrent genital herpes by 
diminishing the frequency of recurrences at term.

ICD-9-CM Codes: 054.11 (Vulvovaginal).
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Sexually Transmitted Infections: 
Human Immunodefi ciency Virus

51

INTRODUCTION

Description: Infection by the human immunodefi ciency 
virus (HIV) preferentially involves the immune system 
and leads to progressive deterioration in immune func-
tion. Infection produces a spectrum of disease that pro-
gresses from a clinically latent, asymptomatic state to 
acquired immune defi ciency syndrome (AIDS) as a late 
manifestation. The speed of this progression varies. In 
untreated patients, the time between infection and the 
development of AIDS ranges from a few months to 17 
years (median: 10 years). Women make up the fastest-
growing group of individuals with HIV. Many states 
have specifi c laws governing HIV screening, reporting, 
disclosure, and breach of confi dence. All care providers 
should become familiar with the requirements imposed 
in their area.

Prevalence: Two million Americans, or 0.7% of the entire 
population.

Predominant Age: Median age 35 years; 84% of cases 
occur at ages 15 to 44. In the United States in 2004, 
HIV/AIDS was the leading cause of death among African 
American women ages 25 to 34 years.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection with HIV, a retrovirus that preferen-

tially infects helper lymphocytes but may infect macro-
phages, cells of the central nervous system, and possibly 
the placenta. Incubation from infection to clinical symp-
toms ranges from 5 days to 3 months, with an average 
of 2 to 4 weeks.

Risk Factors: Sexual activity (multiple partners or infected 
partner—37% of all infections), parenteral exposure to 
blood (sharing needles, inadvertent needle stick), peri-
natal exposure of infants. There is no evidence that HIV 
infection may be transmitted by casual contact, immune 
globulin preparations, hepatitis B vaccine, or contact 
with biting insects. HIV infection following donor 
insemination has been reported.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Nonspecifi c symptoms, often mimicking mononucleosis 

with aseptic meningitis (90%) (Febrile pharyngitis is the 
most common, with fever, sweats, lethargy, arthralgia, 
myalgia, headache, photophobia, and lymphadenopathy 
lasting up to 2 weeks.)

• Signs of loss of immune function: fever, weight 
loss, malaise, lymphadenopathy, central nervous system 
dysfunction, abnormal Pap test result, recurrent cervical 
intraepithelial neoplasia (CIN), oral or vaginal 
candidiasis
Patients are often diagnosed late in the progress of the 

disease (up to 40% within 1 year of developing full-blown 
AIDS).

DIAGNOSTIC APPROACH
Diff erential Diagnosis

• Mononucleosis
Associated Conditions: Gynecologic—abnormal Pap 

test results, cervical intraepithelial neoplasia and cervical 
cancer, condyloma acuminata, increased risk of preg-
nancy loss.

Workup and Evaluation
Laboratory: Enzyme-linked immunosorbent assay 

(ELISA) with positive results confi rmed by Western 
blot analysis (sensitivity and specifi city >99%). (Informed 
consent is recommended before testing. False-positive 
Western blot test results are uncommon and are found 
on the order of less than 1 in 130,000.) Antibodies may 
not be detectable until 6 to 12 weeks after infection. 
Other tests include complete blood count, with differ-
ential white count, electrolytes, glucose 6-phosphate 
dehydrogenase, hepatitis B screen, liver and renal func-
tion tests, platelet count, Venereal Disease Research 
Laboratory (VDRL), or rapid plasma reagent (RPR) 
test.

Imaging: No imaging indicated.
Special Tests: Tests for tuberculosis (tuberculin skin test 

with control [Candida, mumps, tetanus]) and other 
infections should be considered in individuals with HIV, 
Pap test.

Diagnostic Procedures: Enzyme-linked immunosorbent 
assay and Western blot analysis.

Pathologic Findings
Reduced CD4 counts and diffuse evidence of immuno -
compromise.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Health maintenance, avoidance of 

stress and infection.
Specifi c Measures: Management is focused on stabiliza-

tion of HIV disease, prevention of opportunistic infec-
tions, and prevention of perinatal transmission. When 
CD4 counts are less than 200, antibiotic prophylaxis 
should be started.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). Patient 
counseling should include the risk of infections associ-
ated with sexual behavior, intravenous drug use, the risk 
of transmission to an infant, the availability of treatment 
to reduce that risk, and the risk and benefi ts of treatment 
for the patient.
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Blood test for ELISA and western blot also recommended:
CBC with differential, G6PD, hepatitis B screen, liver and
renal function, VDRL or RPR, and platelet count

Clinical course and features
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AIDS, acquired immunodeficiency syndrome; CBC, complete blood count; ELISA, enzyme-linked immunosorbent assay; 
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Drug(s) of Choice

Zidovudine (ZVD, 100 mg PO fi ve times daily) is used to 
reduce vertical transmission during pregnancy. Multiple 
drug therapy is common for individuals with HIV, but 
the best combination has yet to be determined, and 
guidelines are rapidly changing. Referral to a specialist 
is recommended.

Prophylactic drugs—trimethoprim (160 mg) sulfamethox-
azole (800 mg) daily as prophylaxis for those at risk 
(CD4 <200). (Signifi cant infections must be treated spe-
cifi cally and aggressively.)

FOLLOW-UP
Patient Monitoring: Increased frequency of monitoring, 

including periodic assessment of blood and CD4 
counts.

Prevention/Avoidance: Avoidance of risky behaviors such 
as intravenous drug use or multiple sexual partners, uni-
versal precautions for health care workers, consistent use 
of condoms, substance abuse prevention and treatment 
programs, and counseling programs. Prophylaxis after 
acute exposure (e.g., needle stick) with zidovudine singly 
or in combination with other agents has been shown to 
reduce the risk of infection.

Possible Complications: Opportunistic infections (bacte-
rial, mycotic, and viral), increased risk of malignancy 
(cervical, Kaposi sarcoma, lymphoma), central nervous 
system dysfunction.

Expected Outcome: After recovery from the initial infec-
tion, the patient enters a carrier state during which 
symptoms are absent, but viral shedding occurs. Immune 
dysfunction generally becomes apparent roughly 10 
years after the initial infection. The development of 
immunocompromise is rare before 3 years after infec-
tion, and less than 35% develop symptoms of AIDS 
before 5 years. Despite continuing progress in treatment 
of HIV infection and AIDS, the outcome is generally 
poor.

MISCELLANEOUS
Pregnancy Considerations: Signifi cant risk of vertical 

transmission and worsening of maternal disease. Prena-
tal screening and suppressive strategies have reduced the 
risk of vertical transmission to approximately 2%.

ICD-9-CM Codes: V08, 042 (With symptoms).
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INTRODUCTION
Description: Infection by one or more subtypes (of the 

more than 100 known) of human papillomaviruses 
(HPV) causes epithelial proliferations at cutaneous and 
mucosal surfaces. Some serotypes are associated with 
warty growths on the hands, feet, and other locations 
(including genital warts). Some high-risk serotypes are 
found in more than 99% of cervical cancers.

Prevalence: Thought to be the most common sexually 
transmitted disease in the world. About 20 million 
people are currently infected with HPV. At least 50% 
of sexually active people acquire genital HPV infection 
at some point in their lives. One study estimated that 
64% to 82% of adolescent girls were infected with at 
least one strain of HPV. By age 50, at least 80% of 
women will have acquired genital HPV infection. About 
6.2 million Americans acquire a new genital HPV infec-
tion yearly.

Predominant Age: Reproductive and beyond.
Genetics: No genetic pattern to infection. The genetic 

characterization of the virus has led to the identifi cation 
of those serotypes that are oncogenic.

ETIOLOGY AND PATHOGENESIS
Causes: Exposure to the DNA human papillomavirus. 

More than 40 serotypes are know to be sexually trans-
missible. Vertical transmission from mother to child 
during childbirth can occur and rarely results in laryn-
geal polyps (approximately 2/100,000 births). Papillo-
maviruses initiate infection in the basal layer of the 
epithelium, and viral genome amplifi cation occurs in 
differentiating cells. After infection, differentiating epi-
thelial cells that are normally nondividing remain in an 
active cell cycle. This can result in a thickened, some-
times exophytic, epithelial lesion. The virus is released 
as cells exfoliate from the epithelium. Research indicates 
that HPVs produce proteins (designated E5, E6, E7) 
that interfere with tumor suppressor p53 proteins that 
arrest the cell cycle when there is DNA damage.

Risk Factors: Direct contact with an infected individual; 
therefore, having multiple sexual partners or contact 
with a person with multiple sexual partners increases the 
risk. Viral persistence is more likely in those with reduced 
immunity and tobacco smokers. Other epidemiologic 
factors associated with risk of cervical cancer include 
long-term use of oral contraceptives, coinfections such 
as chlamydia, parity, and nutritional factors.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Most are asymptomatic and are cleared spontaneously 

(70% by 1 year and more than 90% within 2 years; 
median infection: 8 months)

• Persistent infections may be associated with warty 
growths at the site of infection (condyloma accuminata) 

and cellular changes associated with dysplasia or cancer 
(including cancers of the anus, vulva, vagina, cervix, and 
some cancers of the oropharynx).
The incubation period required before symptoms 

appear is highly variable and varies from several weeks to 
years.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Secondary syphilis (Condyloma lata), other viral) 

infections.
Associated Conditions: Other sexually transmitted 

diseases.

Workup and Evaluation
Laboratory: No evaluation indicated (see special 

tests).
Imaging: No imaging indicated.
Special Tests: HPV serotyping for those with abnormal 

cervical cytology (Pap tests), colposcopy for those with 
persistently abnormal cytology or for surveillance of 
those with high-risk serotypes.

Diagnostic Procedures: Serotyping of HPV obtained 
from cervical cells can be performed but is not indicated 
on a routine or screening basis. Generally, this testing 
is reserved for those with abnormal cervical cytology 
(ASCUS [atypical squamous cells of undetermined sig-
nifi cance] or above Pap tests). These tests will identify 
13 high-risk serotypes. (Because most younger patients 
will clear even high-risk serotypes with no sequela, rec-
ommendations for serotyping and aggressive follow-up 
of abnormal Pap test results are changing to more con-
servative management schemes.)

Pathologic Findings
Cellular atypia (koilocytotic changes) may be found in 
infected cells. Recent research suggests the degree of atypia 
may be a function of the serotype involved.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: There is no specifi c therapy available 

or indicated for HPV infection—most (>90%) infec-
tions are cleared by the body with little or no symptoms 
or sequela.

Specifi c Measures: Only those directed at the specifi c 
symptoms generated by persistent infection; condyloma 
or cervical epithelial change.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Booklet AP073 (Human Papillomavirus [HPV] Infec-
tion), AP163 (Cancer of the Cervix), AP161 (Abnormal 
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Pap Test Results), AP149 (Cancer of the Vulva and 
Vagina)

Drug(s) of Choice
None.
Contraindications: The HPV vaccine is currently contra-

indicated in those with known allergies to any of its 

components and those who are currently pregnant.
Precautions: None.
Interactions: Quadrivalent HPV vaccine can be adminis-

tered at the same visit as other age-appropriate vaccines, 
such as the tetanus, diphtheria, and pertussis (Tdap) 
and quadrivalent meningococcal conjugate (MCV4) 
vaccines.

HPV Serotypes and Common Clinical Conditions

Disease HPV Strain

Anogenital warts 6 and 11(90% of cases), 42, 43, 44, 55, and others
Cervical cancer, vulvar squamous cancer 16 and 18 (70% of cases), 31, 33, 35, 39, 45, 51
Common warts 2, 7
Epidermodysplasia verruciformis More than 15 strains
Flat cutaneous warts 3, 10
Focal epithelial hyperplasia 12, 32
Oral papillomas 6, 7, 11, 16, 32
Oropharyngeal squamous cell carcinoma 16 and others
Plantar warts 1, 2, 4
Respiratory papillomatosis 6 and 11

Vaginal lumen

Lamina propria

Virus

Uterine cervical canal

Uterine cervix

Vagina

Stratified cervical epithelium

Basal layer of the
cervical epithelium
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ICD-9-CM Codes: 079.4 (Human papillomavirus), 
795.05 (cervical high-risk human papillomavirus [HPV] 
DNA test positive), 078.1 (viral warts), 078.11 (condy-
loma accuminata).
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FOLLOW-UP

Patient Monitoring: Normal health maintenance. 
Frequent cervical monitoring (cytology and/or colpos-
copy) for those found to have persistent high-risk 
serotypes.

Prevention/Avoidance: Abstinence. Condom use is 
thought to reduce the risk of transmission. (A study 
among newly sexually active college women demon-
strated a 70% reduction in HPV infection when their 
partners used condoms consistently and correctly.) A 
vaccine that provides immunity against high-risk types 
16 and 18 (thought to account for 70% of cervical 
cancers) and low-risk types 6 and 11 (associated with 
condyloma accuminata). The vaccine is made up of a 
noninfectious virus-like particle formed from a single 
protein (L1) from the virus. Other vaccines against other 
high-risk serotypes will be introduced soon. The cur-
rently available vaccine is given as a series of three injec-
tions over 6 months (0, 2, and 6 months) and may be 
associated with local pain, swelling, itching and redness, 
fever, nausea, or dizziness. The vaccine is currently indi-
cated for women ages 9 to 26.

Possible complications: Both high- and low-risk types of 
HPV can cause the growth of abnormal cells, but gener-
ally only the high-risk types (16, 18, 31, 33, 35, 39, 45, 
51, 52, 56, 58, 59, 68, 69, and possibly a few others) are 
associated with cervical cancer. These high-risk types 
may cause fl at condyloma that are often diffi cult to see 
compared with the more exuberant warts caused by low-
risk types such as types 6 and 11. HPV 16 is the most 
common high-risk type, found in almost half of all cervi-
cal cancers (HPV 18 accounts for 10% to 12% of cervi-
cal cancers). HPV 16 is also one of the most common 
types found in women without cancer. High-risk types 
can be detected in 99% of cervical cancers. It is impor-
tant to note that most infections by both high- and 
low-risk types are cleared spontaneously and do not 
cause clinical problems.

Expected outcome: Most infections clear spontaneously. 
For those with persistent infections, warty growths, dys-
plastic cellular changes, and epithelial cancers may 
emerge over time.

MISCELLANEOUS
Pregnancy Considerations: No direct effect on preg-

nancy. Vertical transmission to the infant during deliv-
ery may occur. Although vaccination during pregnancy 
is contraindicated, lactating women may receive the 
vaccine.

Other Notes: All warts are caused by papillomaviruses, 
but each type of HPV grows only in specifi c areas of the 
body. Those types associated with common warts found 
on the hands and feet are not transmitted sexually.

Patients with low-grade squamous intraepithelial lesions 
(LSIL) or high-grade squamous intraepithelial lesions 
(HSIL) on Pap test results almost always have high-risk 
HPV on serotyping; thus, typing for these patients does 
not add anything to their management and is usually not 
indicated for these individuals. Between 5% and 30% of 
individuals infected with HPV are infected with multiple 
serotypes.
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INTRODUCTION
Description: Lymphogranuloma venereum (LVG) is a 

potentially destructive infection caused by one of a 
number of serotypes (L-1, L-2, L-3) of Chlamydia tra-
chomatis. Although uncommon in the United States, this 
infection causes signifi cant morbidity.

Prevalence: Uncommon (600 cases per year in the United 
States).

Predominant Age: Younger reproductive.
Genetics: LVG is 20 times more common in men than in 

women.

ETIOLOGY AND PATHOGENESIS
Causes: LGV is caused by several serotypes of Chlamydia 

trachomatis.
Risk Factors: Sexual trauma and exposure to the infective 

agent.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless vesicle that heals quickly leaving no scar, gener-

ally located on posterior aspect of vulva or vestibule
• Proctitis, tenesmus, or bloody rectal discharge in ano-

rectal infections (anal intercourse)
• Progressive adenopathy with bubo formation (groove 

sign—the “groove sign” is not specifi c to LGV; it may 
also be seen in other infl ammatory processes such as 
acne inversa)

• Severe fi brosis and scarring (elephantiasis, “esthiomene”; 
rectal stenosis may occur)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Granuloma inguinale
• Chancroid
• Herpes simplex
• Syphilis
• Cancer (vulvar or colon)
Associated Conditions: Other sexually transmitted infec-

tions, human immunodefi ciency virus (HIV), dyspareu-
nia, rectal stricture or stenosis.

Workup and Evaluation
Laboratory: Complement fi xation test (a titer of greater 

than 1 : 64 is highly suspicious for LGV). Approximately 
20% of patients with LGV will have false-positive Vene-
real Disease Research Laboratory (VDRL) test results.

Imaging: No imaging indicated.
Special Tests: None indicated. (Biopsy of the lesions is 

not diagnostic because of the nonspecifi c damage 
present. Enlarged lymph nodes should not be biopsied 
or opened: chronic sinuses will result.)

Diagnostic Procedures: Complement fi xation testing—
80% of patients have a titer of 1 : 16 or greater. Genital 
and lymph node specimens (i.e., lesion swab or bubo 

aspirate) may be tested for C. trachomatis by culture, 
direct immunofl uorescence, or nucleic acid detection.

Pathologic Findings
None (nonspecifi c infl ammatory changes).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, culture or Gram stain, 

topical cleansing and care.
Specifi c Measures: Antibiotic therapy. Treatment should 

be started even before results of confi rmatory tests are 
received.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence required until 

infection is resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Doxycycline 100 PO twice a day for 3 weeks or tetracy-

cline, 500 mg PO four times a day, for 3 weeks.
Contraindications: Erythromycin estolate and tetracy-

clines are contraindicated in pregnancy and should not 
be used.

Precautions: Doxycycline is contraindicated in pregnant 
women.

Interactions: See individual agents.

Alternative Drugs
Erythromycin (500 mg PO four times a day for 3 weeks) 

or sulfadiazine (2 g PO loading dose, 1 g PO four times 
a day for 14 to 21 days) may be substituted. Azithromy-
cin (1.0 g PO once weekly for 3 weeks) has been sug-
gested but clinical data are lacking.

FOLLOW-UP
Patient Monitoring: Follow-up evaluation for cure with 

culture or other tests should be carried out, as should 
screening for other sexually transmitted diseases. (As 
with all sexually transmitted diseases, all sexual partners 
within the preceding 30 days should be screened and 
treated for probable infections as well.)

Prevention/Avoidance: Use of barrier contraception 
(condoms, diaphragm), limitation or elimination of risky 
behavior (sexual promiscuity).

Possible Complications: In one third of patients, abscess 
formation, rupture, and fi stula formation occur. Chronic 
progressive lymphangitis with chronic edema and scle-
rosing fi brosis may occur, causing extensive destruction 
of the vulva. Rectal stenosis also may occur and may be 
life threatening.
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Expected Outcome: If detected early, successful treat-
ment with minimal sequelae may be expected. Long-
term scarring and disfi gurement are common.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although the possibility of vertical transmission of other 
associated conditions (such as human immunodefi ciency 
virus infection) should be considered. Doxycycline use 
is contraindicated in pregnant women.

ICD-9-CM Codes: 099.1.
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INTRODUCTION
Description: Molluscum contagiosum is a papillary lesion 

caused by viral infection (pox virus) that is spread by skin 
to skin contact, fi rst described in 1817.

Prevalence: Two of 100,000, 1 of 40 to 60 patients with 
gonorrhea, about 1% of all skin disorders in the United 
States.

Predominant Age: Early reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Molluscum contagiosum is caused by the largest 

member of the pox virus group. This mildly contagious 
DNA virus infects epithelial tissues, and autoinoculation 
to other sites is common. The appearance of lesions 
ranges from 1 week to 6 months, with an average incu-
bation period of 6 weeks. (The virus can also infect other 
primates and kangaroos.)

Risk Factors: Sexual activity and direct exposure to the 
infective agent.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• After several weeks of incubation, a round, umbilicated 

papule, 1 to 5 mm in size, with a yellow, waxy core of 
cheesy material (these lesions may grow slowly for 
months; they may be solitary or occur in clusters) may 
occur

• Eczema (10%)
The lesions of molluscum are highly contagious, and 

appropriate precautions should be used when examining 
the lesions or material from the lesions to avoid infection 
or spread.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Sebaceous cysts
• Folliculitis
• Herpes simplex
• Dermal papilloma
• Nevus
Associated Conditions: Other sexually transmitted 

infections.

Workup and Evaluation
Laboratory: No evaluation indicated. Because patients 

who are immunosuppressed are at higher risk for mol-
luscum, testing for human immunodefi ciency virus 
infection should be considered.

Imaging: No imaging indicated.
Special Tests: Material from the lesions is examined 

microscopically; inclusion bodies are seen in material 
from the core of the lesion.

Diagnostic Procedures: Clinical picture and examination 
of material from lesion.

Pathologic Findings
Eosinophilic inclusion bodies (intracytoplasmic) in mate-
rial from the core of the lesion.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Local care.
Specifi c Measures: Molluscum lesions may go away on 

their own in 6 to 9 months but can persist, via autoin-
oculation, for up to 4 years. Treatment is based on 
obliterating the lesion. This is done by desiccation, 
cryotherapy, curettage, laser ablation, or chemical 
cautery (AgNO3; may cause hyperpigmentation and 
scarring). Curettage of the base of the lesion (with the 
tip of an 18-gauge needle or curette) is also curative. 
Bleeding may be controlled with Monsel’s solution 
(ferric subsulfate solution 20%).

Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence required until 

infection is resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Follow-up should occur in 1 month 

to look for new lesions.
Prevention/Avoidance: Limitation or elimination of risky 

behavior (sexual promiscuity).
Possible Complications: Local secondary infection.
Expected Outcome: Good response to lesion destruc-

tion—generally heals with little or no scarring.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 078.0.
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INTRODUCTION

Description: Phthirus humanus (pubic or crab lice) and 
Sarcoptes scabiei (scabies or itch mite) are parasitic insects 
that may be transferred through sexual activity or through 
contact with contaminated clothing or bedding.

Prevalence: Three million cases per year in the United 
States.

Predominant Age: Reproductive.

ETIOLOGY AND PATHOGENESIS
Causes: Parasitic insects (P. humanus [pubic or crab lice] 

and S. scabiei [scabies or itch mite]).
Risk Factors: Contact with infected person or fomites.
Genetics: No genetic pattern.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intense itching (greatest at night), most frequently in the 

area of the pubic hair
• Infestations occur most frequently in the area of the 

pubic hair. Spread to other hairy areas can and does take 
place. Scabies infections are not confi ned to hairy area 
but may be found in any area of the body.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Dermatoses
• Contact dermatitis
• Norwegian (crusted) scabies
Associated Conditions: Other sexually transmitted 

diseases.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Close inspection of the affected area gener-

ally reveals nits, feces, burrows, or the insects 
themselves.

Diagnostic Procedures: History and physical examina-
tion, microscopic examination of nits.

Pathologic Findings
Infl ammatory reaction to the bite, burrow, and feces of the 
insect.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Local cleansing, soothing creams, or 

lotions may be used.
Specifi c Measures: Topical applications of insecticide. 

Other family members should be treated and the home 
disinfected at the same time. Scabies—bedding and 
clothing should be decontaminated (i.e., either machine 

washed, machine dried using the hot cycle, or dry 
cleaned) or removed from body contact for at least 72 
hours. Fumigation of living areas is unnecessary.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
seen for diagnosis and treatment.

Drug(s) of Choice
Permethrin cream (5%) applied to all areas of the body 

from the neck down and washed off 8 to 14 hours later. 
Topical applications of lindane 1% (Kwell) lotion and 
shampoo applied for 4 minutes, then washed off. Mala-
thion 0.5% lotion applied for 8 to 12 hours and washed 
off or Ivermectin 250 μg/kg repeated in 2 weeks

Contraindications: Lindane is contraindicated in prema-
ture neonates, pregnant or lactating patients, children 
younger than 2 years of age, or patients with Norwegian 
(crusted) scabies. Patients with seizure disorders or 
known or suspected hypersensitivity should not use the 
product.

Precautions: Care must be taken to avoid the eyes. The 
dose of lindane should be reduced in elderly patients 
because of increased skin absorption. Lindane should 
not be used immediately after a bath or shower, and it 
should not be used by persons who have extensive der-
matitis. (Seizures have occurred when lindane was 
applied after a bath or used by patients who had exten-
sive dermatitis. Aplastic anemia after lindane use also has 
been reported.) Lindane is not recommended as fi rst-
line therapy because of toxicity. It should only be used 
as an alternative if the patient cannot tolerate other 
therapies or if other therapies have failed.

Interactions: Oils and ointments may increase the rate of 
absorption and should not be used.

Alternative Drugs
Crotamiton (Eurax) (10%) applied to all areas of the body 

from the neck down for two nights; on the third night, 
wash off the medication. Repeat the cycle beginning the 
fourth night.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

should be warned that the rash and pruritus of scabies 
might persist for up to 2 weeks after treatment.

Prevention/Avoidance: Sexual monogamy.
Possible Complications: Secondary skin infection from 

scratching.
Expected Outcome: Generally good response to insecti-

cide therapy. Reinfection is possible if each partner, 
family members, and fomites are not all treated 
simultaneously.
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MISCELLANEOUS

Pregnancy Considerations: No direct effect on preg-
nancy. Lindane is contraindicated during pregnancy.

ICD-9-CM Codes: 132.2 (Phthirus pubis), 131.0 
(Scabies).
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Intense itching in pubic area
(often nocturnal) is a hallmark
of parasitic infection and
excoriations are common

Clinical findings

Management

Bluish skin discolorations
(maculae caerulae) often seen
with Phthirus pubis infestations

Secondary infection of
excoriations or bites may
yield eczematoid lesions

Examination of pubic area and pubic
hair may reveal ova and parasites

Phthirus pubis Phthirus pubis egg case
(nit) on pubic hair

Sarcoptes scabei

Insecticide

Increased general hygiene and treatment of
household members and all sexual partners
with insecticide shampoos and creams

General house cleaning
with emphasis on disinfection and
laundering of underclothing and bedding
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Sexually Transmitted Infections: Syphilis 56

INTRODUCTION

Description: Since antiquity, syphilis has been the proto-
typic venereal disease. This disease presents with an 
easily overlooked fi rst stage and, if left untreated, 
can slowly progress to a disabling disease noted for 
central nervous system, cardiac, and musculoskeletal 
involvement.

Prevalence: Increasing; 9,756 new cases (1,458 women) 
were reported in 2006.

Predominant Age: 15 to 30 years (85%).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Treponema pallidum is one of a very small group 

of spirochetes that are virulent for humans. This motile 
anaerobic spirochete can rapidly invade even intact 
moist mucosa (epithelium).

Risk Factors: It is estimated that roughly one third of 
patients exposed to early syphilis acquire the disease.

CLINICAL CHARACTERISTICS
Signs and Symptoms (Based on Stage)
• Painless chancres (shallow, fi rm, punched out, with a 

smooth base and rolled edges; on the vulva, anus, rectum, 
pharynx, tongue, lips, fi ngers, or the skin of almost any 
part of the body) 10 to 60 days (average, 21 days) after 
inoculation

• Low-grade fever; headache; malaise; sore throat; 
anorexia; generalized lymphadenopathy; a diffuse, sym-
metrical, asymptomatic maculopapular rash over the 
palm and soles (“money palms”); mucous patches; con-
dyloma lata (second stage)

• Cardiac or ophthalmic manifestations, auditory abnor-
malities, or gummatous lesions (tertiary stage)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Herpes vulvitis
• Condyloma acuminata
• Lymphogranuloma venereum
• Chancroid
Associated Conditions: Tabes dorsalis, aortic aneurysm, 

and gummas.

Workup and Evaluation
Laboratory: The Venereal Disease Research Laboratory 

(VDRL) and rapid plasma reagin (RPR) tests are non-
specifi c and good screening tests because they are rapid 
and inexpensive. The fl uorescent treponemal antibody 
absorption or microhemagglutination T. pallidum tests 
are specifi c treponemal antibody tests that are confi rma-
tory or diagnostic; they are not used for routine screen-
ing but are useful to rule out a false-positive screening 
test result. If neurosyphilis is suspected, a lumbar punc-
ture with a Venereal Disease Research Laboratory per-
formed on the spinal fl uid is required. (Unless clinical 

signs or symptoms of neurologic or ophthalmic involve-
ment are present, cerebrospinal fl uid analysis is not rec-
ommended for routine evaluation of patients who have 
primary or secondary syphilis.) Screening for human 
immunodefi ciency virus (HIV) infection should also be 
strongly considered. False-positive screening results 
may occur in patients with lupus, hepatitis, sarcoidosis, 
recent immunization, or drug abuse or during preg-
nancy. These test results may be falsely negative in the 
second stage of the disease as a result of high levels of 
anticardiolipin antibody that interfere with the test 
(prozone phenomenon). Up to 30% of patients with a 
primary lesion have negative test results. (Approximately 
15% to 25% of patients treated during the primary stage 
revert to being serologically nonreactive after 2 to 3 
years.)

Imaging: No imaging indicated.
Special Tests: The diagnosis may be made by identifying 

motile spirochetes on darkfi eld microscopic examination 
of material from primary or secondary lesions or lymph 
node aspirates or through direct fl uorescent antibody 
(DFA) testing.

Diagnostic Procedures: Physical examination, suspicion, 
serologic testing.

Pathologic Findings
Based on stage of disease.

Chancre with inguinal adenopathy

Condylomata lata
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Generalized distribution
of macular rash

Superficial Syphilitic Lesions

Papulosquamous lesions (nickel and
dime lesions) with predilection for
nasolabial folds and chin

Spotty alopecia resulting from syphilitic
involvement of hair follicles

Oral lesions present
as mucous patches
or split papules

Papular rash on
sole of foot

Condylomata lata in moist areas
of vulvar or perianal region
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”Mulberry“ first molar (congenital syphilis)

Hutchinson’s teeth, scars of
healed rhagades (congenital syphilis)

Chancre of lip

Gumma of palate;
tendency to perforation

Mucous patches
and split papule

Chancre of tongue;
lymphadenopathy
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occurs at any time during pregnancy and can result in 
congenital syphilis. Transplacental infection occurs in 
roughly 50% of patients with untreated primary or sec-
ondary disease. Half of these patients have premature 
deliveries or stillbirths. Pregnant women with syphilis 
in any stage who report penicillin allergy should be 
desensitized and treated with penicillin.

ICD-9-CM Codes: 091.0 (Primary, genital chancre), 
091.3 (Secondary) (others based on organ system and 
extent of disease).
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation and diagnosis.
Specifi c Measures: Antibiotic therapy based on stage of 

disease.
Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence required until 

infection is resolved.)
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases). 
Patients should be advised to have all sexual partners 
(within 90 days of diagnosis) seen for diagnosis and 
treatment.

Drug(s) of Choice
Benzathine penicillin G 2.4 million units IM in a single 

dose. (Tertiary: benzathine penicillin G 7.2 million units 
total, administered as three doses of 2.4 million units IM 
each at 1-week intervals.) Penicillin G, administered 
parenterally, is the preferred drug for treatment of all 
stages of syphilis. Dosage is based on stage of disease.

Contraindications: Known or suspected allergy.

Alternative Drugs
Doxycycline (100 mg PO twice a day) or tetracycline 

(500 mg PO four times a day), both for 14 to 28 days. 
Pregnant patients who are allergic to penicillin should 
be desensitized and then treated with penicillin.

FOLLOW-UP
Patient Monitoring: Screening for other sexually trans-

mitted diseases. (As with all sexually transmitted dis-
eases, all sexual partners within the preceding 90 days 
should be screened and treated for probable infections 
as well.)

Prevention/Avoidance: Limitation or elimination of risky 
behavior (sexual promiscuity).

Possible Complications: If untreated, crippling damage 
to the central nervous or skeletal systems, heart, or great 
vessels often ensues in the form of destructive, necrotic, 
granulomatous lesions (gummas), which develop from 1 
to 10 years after the initial infection. Serious cardiovas-
cular or neurologic complications occur in 5% to 20% 
of patients.

Expected Outcome: Early treatment is associated with 
resolution; permanent damage may occur if disease is 
treated at a later stage. The Jarisch-Herxheimer reaction 
is an acute febrile reaction frequently accompanied by 
headache, myalgia, and other symptoms that usually 
occurs within the fi rst 24 hours after any therapy for 
syphilis.

MISCELLANEOUS
Pregnancy Considerations: Parenteral penicillin G is the 

only therapy with documented effi cacy for syphilis 
during pregnancy. Transplacental spread of syphilis 
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Sexually Transmitted Infections: 
Trichomonas Vaginalis

57

INTRODUCTION

Description: Infection by the anaerobic fl agellate proto-
zoan, Trichomonas vaginalis is most often acquired by 
sexual contact with an infected person.

Prevalence: Roughly 3 million cases per year, 25% of 
“vaginal infections.”

Predominant Age: 15 to 50 (may occur at any age).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: T. vaginalis, an anaerobic fl agellate protozoan.
Risk Factors: Multiple sexual partners, vaginal pH that is 

less acidic. (Blood, semen, or bacterial pathogens increase 
the risk.) Of asymptomatic partners of women with 
Trichomonas infections, 30% to 80% have a positive 
culture. The incubation period for Trichomonas infec-
tions is thought to be between 4 and 28 days. Tricho-
monas has been reported (rarely) in virginal patients, 
supporting the possibility of nonsexual transmission.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Forty percent may be asymptomatic; a carrier state may 

exist for many years
• Vulvar itching or burning
• Copious discharge with a rancid odor (generally thin, 

runny, and yellow–green to gray in color, “frothy” in 
25%)

• “Strawberry” punctation of the cervix and upper vagina 
(15%)

• Dysuria
• Dyspareunia
• Edema or erythema of the vulva

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bacterial vaginitis
• Bacterial vaginosis
• Chlamydial cervicitis
• Gonococcal cervicitis
Associated Conditions: Other sexually transmitted 

infections (specifi cally, gonorrhea and chlamydial 
infection).

Workup and Evaluation
Laboratory: Culture or monoclonal antibody staining 

may be obtained but are seldom necessary. Evaluation 
for concomitant sexually transmitted infections should 
be strongly considered. Detection of Trichomonas by Pap 
test results in an error rate of 50%. (Alternative tests 
include OSOM Trichomonas Rapid Test [Genzyme 
Diagnostics, Cambridge, Massachusetts], an immuno-
chromatographic capillary fl ow dipstick technology, and 

the Affi rm VP III [Becton Dickinson, San Jose, Califor-
nia], a nucleic acid probe test that evaluates for T. vagi-
nalis, Gardnerella vaginalis, and Candida albicans. These 
tests have a sensitivity of >83% and a specifi city of 
>97%, although false-positive results are common when 
prevalence is low.)

Imaging: No imaging indicated.
Special Tests: Vaginal pH 6 to 6.5 or higher.
Diagnostic Procedures: Physical examination, micro-

scopic examination of vaginal secretions in normal saline 
(sensitivity of only approximately 60% to 70%).

Pathologic Findings
T. vaginalis is a fusiform protozoan, slightly larger than a 
white blood cell, with three to fi ve fl agella extending from 
the narrow end that provide active movement.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene, education regard-

ing sexually transmitted infections.
Specifi c Measures: Medical therapy, vaginal acidifi  -

cation.
Diet: No specifi c dietary changes indicated. Avoid alcohol 

during metronidazole or tinidazole treatment.
Activity: Sexual continence until partner(s) are examined 

and treated.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases), AP028 
(Vaginitis: Causes and Treatments). Patients should be 
advised to have all sexual partners seen for diagnosis and 
treatment.

Drug(s) of Choice
Metronidazole 2 g PO as a single dose or metronidazole 

250 mg twice a day for 7 days. For recurrences where 
reinfection is excluded, metronidazole 500 mg PO twice 
a day for 7 days or tinidazole 2 g PO single dose.

Contraindications: Metronidazole is relatively contrain-
dicated in the fi rst trimester of pregnancy (pregnancy 
category B). Multiple studies and meta-analyses have not 
demonstrated a consistent association between metroni-
dazole and teratogenic or mutagenic effects. Tinidazole 
is pregnancy category C.

Precautions: Metronidazole or tinidazole may produce a 
disulfi ram-like reaction resulting in nausea, vomiting, 
headaches or other symptoms if the patient ingests 
alcohol. Patients should not use these agents if they have 
taken disulfi ram in the preceding 2 weeks. Metronida-
zole must be used with care or the dose should be 
reduced in patients with hepatic disease.

Interactions: Metronidazole may potentiate the effects of 
warfarin or coumarin and alcohol (as noted earlier).
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Alternative Drugs

Tinidazole 2 g PO in a single dose. Topical clotrimazole, 
povidone iodine (topical), hypertonic (20%) saline 
douches. (Metronidazole gel is considerably less effi ca-
cious for the treatment of trichomoniasis (<50%) than 
oral preparations of metronidazole and should not be 
used.)

FOLLOW-UP
Patient Monitoring: Follow-up serologic testing for 

syphilis and human immunodefi ciency virus (HIV) 
infection as indicated.

Prevention/Avoidance: Sexual monogamy, condom use 
for intercourse.

Possible Complications: Cystitis, infections of the 
Skene’s or Bartholin’s glands, increased risk of pelvic 
infl ammatory disease (PID), pelvic pain, infertility, and 
other sequelae of sexually transmitted infections.

Expected Outcome: Resistance to metronidazole is 
uncommon (<5% with low-dose therapy, high-level 
resistance is rare). Most treatment failures are actually 
caused by reinfection or failure to comply with 
treatment.

MISCELLANEOUS
Pregnancy Considerations: Vaginal infections are asso-

ciated with an increased risk of premature rupture of 
membranes, preterm delivery, and low birthweight. 
Data do not suggest that metronidazole treatment results 
in a reduction in perinatal morbidity. Discontinue 
breastfeeding during metronidazole treatment and for 
12 to 24 hours after the last dose. While using tinida-
zole, discontinue breastfeeding during treatment and for 
3 days after the last dose.

ICD-9-CM Codes: 131.0, 131.01 (Vaginal).
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INTRODUCTION

Description: Thrombophlebitis is an infl ammatory con-
dition of the veins with secondary thrombosis. This may 
occur in two forms: aseptic or suppurative (septic). The 
vessels may be either superfi cial or deep. Risk factors 
may be present, or the onset may be idiopathic. Risk 
varies with location and cause.

Prevalence: Two million cases per year in the United 
States, 10% of nosocomial infections, intravascular 
(venous or arterial) catheter-related—88 of 100,000.

Predominant Age: Septic—childhood; aseptic—age 20 to 
30 years; superfi cial—older than 40 years.

Genetics: Uncommon—antithrombin III, proteins C and 
S, and factor XII defi ciencies (autosomal dominant with 
variable penetrance), factor V Leiden or prothrombin 
C-20210-a genes.

ETIOLOGY AND PATHOGENESIS
Causes: Sepsis (Staphylococcus aureus [65% to 75%], mul-

tiple organisms [14%]), hypercoagulable states (con-
genital defi ciencies, malignancy, pregnancy, high-dose 
oral contraceptives, Behçets syndrome, Buerger’s disease, 
factor V Leiden defi ciency), venous stasis (varicose 
veins), injury to vessel wall. Septic thrombophlebitis 
may be caused by Candida albicans in unusual cases. 
(Virchow triad: intimal damage [trauma, infection, or 
infl ammation], stasis, or changes in the blood constitu-
ents [changes in coagulability].)

Risk Factors: Trauma (general or vascular), prolonged 
immobility (hospitalization, prolonged air travel), 
advanced age, obesity, pregnancy or puerperium, recent 
surgery, intravascular catheters, steroid or high-dose 
estrogen therapy (high-dose oral contraceptives), high 
altitude, hemoglobinopathies, malignancy, nephrotic 
syndrome, homocystinuria, congenital abnormality.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Generalized limb pain or swelling
• Swelling, tenderness, redness along the course of the 

vein
• Fever (70% of patients)
• Warmth, erythema, tenderness, or lymphangitis (32%)
• Systemic sepsis (84% in suppurative cases)
• Red, tender cord
• Swelling of collateral veins

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cellulitis
• Erythema nodosa
• Cutaneous polyarteritis nodosa
• Sarcoid
• Kaposi’s sarcoma

• Ruptured synovial cyst (Baker’s cyst)
• Lymphedema
• Muscle tear, sprain, strain
• Venous obstruction (secondary to tumor, lymph node 

enlargement)
Associated Conditions: Budd-Chiari syndrome (hepatic 

vein thrombosis), renal vein thrombosis, homocystin-
uria, hypercoagulability states (antiphospholipid anti-
body syndrome), Behçets syndrome, and varicose 
veins.

Workup and Evaluation
Laboratory: Complete blood count, blood culture (posi-

tive in 80% to 90% of superfi cial cases), D-dimer assay, 
coagulation profi les (antithrombin III levels are sup-
pressed during the acute event—evaluations for abnor-
mal levels should await completion of therapy), activated 
partial thromboplastin time (APTT) and prothrombin 
time (PT) to monitor anticoagulant therapy. For patients 
with septic thrombosis—periodic white blood cell 
counts.

Imaging: Contrast venography is the “gold standard” for 
diagnosis. Doppler studies of vascular fl ow may be effec-
tive for some deep vessels. Chest radiography or spiral 
computed tomography if embolism is suspected.

Special Tests: Impedance plethysmography, I125-fi brino-
gen scans (not widely available and requires 41 hours), 
bone or gallium scans for associated periosteal sepsis, 
ventilation/perfusion scans of the lungs if an embolism 
is suspected. Duplex ultrasound evaluation is becoming 
the diagnostic study of choice to search for venous 
thrombosis.

Diagnostic Procedures: History, physical examination, 
imaging or other diagnostic study (impedance plethys-
mography, 125I-fi brinogen scans).

Pathologic Findings
Clot is attached to vessel wall with variable degrees of 
infl ammation present in the vessel wall. Enlargement of 
the vessel with thickening is common. Perivascular sup-
puration or hemorrhage may be seen.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: For superfi cial aseptic conditions—

heat, elevation, observation. For deep or septic throm-
bophlebitis—hospitalization, anticoagulation, bed rest 
for 1 to 5 days with progressive return to normal activity. 
Patients with deep vein thrombosis confi ned to the calf 
(distal to the popliteal system) may be managed as 
outpatients.

Specifi c Measures: Heparin anticoagulation initially fol-
lowed by oral maintenance therapy (warfarin) for 3 to 6 
months for fi rst episodes or 12 months for recurrent 
episodes. Filtering devices (“umbrellas”) should be con-
sidered for those who cannot receive anticoagulation 
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Clinical manifestations of leg vein thrombosis

Thrombophlebitis of small
saphenous vein. Thrombosis of
this or other superficial veins
seldom leads to pulmonary
embolism unless deep veins
are also involved

In thrombosis of soleal veins there may be
tenderness of calf, and tissue there may have a
“doughy” feel. There may also be a difference
in skin temperature between legs

Homans’ sign: sharp dorsiflexion of foot with knee extended
causes pain in calf resultting from tension of soleus and gastrocnemius
muscles. This is evidence of calf vein thrombosis

Dorsalis pedis pulse may be
absent because of vasospasm
secondary to escape of serotonin
from obstructed veins

In extensive thrombosis of deep
veins, limb may evidence swelling,
ranging from extreme to minor, or
may appear relatively normal.
Circumference of both legs and
thighs should be measured at same
levels and without compression
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therapy or those with evidence of emboli. Surgical exci-
sion of involved superfi cial veins (and tributaries) may 
be required.

Diet: No specifi c dietary changes indicated.
Activity: Initially, bed rest for deep or extensive thrombo-

sis with gradual return to activity in 1 to 5 days. No 
restriction once acute episode is resolved.

Patient Education: Patients who have had an episode of 
thrombosis should be instructed in risk reduction and 
warning signs that require reevaluation.

Drug(s) of Choice
Heparin 5000 to 10,000 U IV bolus followed by 1000 U 

per hour IV (may also use bolus of 80 U/kg, followed by 
18 U/kg/hour). Dosage must be titrated based on APTT: 
target >2 times control. Low molecular weight heparin 
(LMWH) may also be used.

Maintenance with warfarin (Coumadin) starting at 1 to 5 
days. Initial dose 5 to 10 mg PO daily, adjusted based 
on PT: target >1.3 to 1.5 times control (international 
normalized ratio [INR] of 2.0 to 3.0). (Intermittent sub-
cutaneous heparin therapy with 15,000 U twice a day 
may also be used.)

Antibiotic therapy should be added for any patient sus-
pected of sepsis (nafcillin 2 g IV every 6 hours, genta-
micin 1 to 1.7 mg/kg IV).

Contraindications: Acute bleeding, recent neurosurgical 
procedure, known adverse reaction. Warfarin is contra-
indicated in pregnancy—these patients must continue 
heparin therapy. Relative contraindications—recent 
hemorrhage or surgery, peptic ulcer disease (severe), 
recent nonembolic stroke.

Precautions: Patients should continue to receive heparin 
until the target PT level is reached. Heparin therapy 
may cause thrombocytopenia. Intramuscular injections 
should be avoided while patients are receiving antico-
agulant therapy. Warfarin therapy may be associated 
with necrotic skin lesions in a small number of patients 
(warfarin necrosis). Desogestrel-containing oral contra-
ceptives are associated with a higher incidence of throm-
boembolism than other oral contraceptive formulations. 
This difference is small (20 to 30 of 100,000 versus 10 
to 15 of 100,000 for levonorgestrel and 4 of 100,000 for 
nonpregnant women).

Interactions: Agents that prolong or intensify the action 
of anticoagulants—alcohol, allopurinol, amiodarone, 
steroids, androgens, many antimicrobials, cimetidine, 
chloral hydrate, disulfi ram, all nonsteroidal antiinfl am-
matory agents, sulfi npyrazone, tamoxifen, thyroid 
hormone, vitamin E, ranitidine, salicylates. Agents such 
as aminoglutethimide, antacids, barbiturates, carbam-
azepine, cholestyramine, diuretics, griseofulvin, rifampin, 
and oral contraceptives reduce the effi cacy of oral 
anticoagulants.

Alternative Drugs
Thrombolytic agents (urokinase, streptokinase, tissue plas-

minogen activator) are effective in dissolving clots but 
remain investigational for the treatment of thrombosis. 
For mild superfi cial clots, nonsteroidal antiinfl amma-
tory agents may be used.

FOLLOW-UP

Patient Monitoring: Patients must be carefully moni-
tored for embolization or further thrombosis. At the 
start of heparin therapy, the APTT must be monitored 
several times daily until the dose has been stabilized. 
The dose of warfarin must be monitored with periodic 
evaluation of the PT. Monitoring should be done daily 
until the target has been achieved, weekly for several 
weeks, and then monthly during maintenance therapy. 
Periodic checks should be made for hematuria and fecal 
occult blood.

Prevention/Avoidance: Avoid prolonged immobilization. 
Active prophylaxis (e.g., for patients after surgery) using 
low-dose subcutaneous heparin, low molecular weight 
heparin (enoxaparin), mechanical leg compression, and 
early ambulation. Changing intravenous sites every 48 
hours reduces the risk of infection and infl ammation.

Possible Complications: Pulmonary embolism (fatal in 
up to 20% of patients), phlegmasia cerulens dolens 
(rare). Hematuria or gastrointestinal bleeding may occur 
while patients are receiving anticoagulants. Any bleed-
ing must be investigated and not presumed to be related 
to therapy; therapy may unmask an underlying condi-
tion such as cancer or ulcer disease. After thrombophle-
bitis, persistent pain and swelling of the limb may occur. 
Septic thrombophlebitis is associated with bacteremia 
(85%), septic emboli (45%), or abscess formation or 
pneumonia (45%).

Expected Outcome: Superfi cial thrombophlebitis and 
distal deep disease generally respond to prompt therapy 
with eventual resolution of symptoms. Up to 20% of 
proximal thrombosis may lead to embolization.

MISCELLANEOUS
Pregnancy Considerations: The use of warfarin is 

contraindicated. Patients who must receive anticoagu-
lant therapy should be given heparin or low molecular 
weight heparin (intermittent subcutaneous therapy). 
Pregnancy causes a 49-fold increase in the incidence 
of phlebitis. Risk is increased with increased maternal 
age, multiparity, multiple pregnancy, hypertension, and 
preeclampsia.

ICD-9-CM Codes: Based on location and type.
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Toxic Shock Syndrome 59
INTRODUCTION
Description: Toxic shock syndrome (TSS) is caused by 

toxins produced by an often asymptomatic infection 
with Staphylococcus aureus. Although most commonly 
associated with prolonged tampon use, about 10% of 
TSS cases are associated with other conditions.

Prevalence: Seen in 1 to 2 per 100,000 women 15 to 44 
years of age (last active surveillance done in 1987).

Predominant Age: 30 to 60 years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: S. aureus exotoxins (TSS toxin-1, enterotoxins A, 

B, and C). For toxic shock to develop, three conditions 
must be met: there must be colonization by the bacteria, 
it must produce toxin, and there must be a portal of 
entry for the toxin. The presence of foreign bodies, such 
as a tampon, is thought to reduce magnesium levels, 
which promotes the formation of toxin by the bacteria.

Risk Factors: Infection by S. aureus, use of super-absor-
bency tampons, prolonged use of regular tampons, use 
of barrier contraceptive devices, nasal surgery, and post-
operative staphylococcal wound infections.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Most common—rapid onset of fever greater than 38.9°C 

(102°F), hypotension, diffuse rash (the rash caused by 
TSS is commonly absent in places where clothing presses 
tightly against the skin). Hypotension may progress to 
severe and intractable hypotension and multisystem 
dysfunction.

• Other typical fi ndings—agitation; arthralgias; confu-
sion; diarrhea; erythema of pharynx, vulva, or vagina; 
conjunctiva; headache; myalgias; nausea; vomiting

• Desquamation, particularly on the palms and soles, can 
occur 1 to 2 weeks after onset of the illness

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Other exanthems (acute rheumatic fever, bullous impe-

tigo, drug reaction, erythema multiforme, Kawasaki 
disease, leptospirosis, meningococcemia, Rocky Moun-
tain spotted fever, rubella, rubeola, scarlet fever, viral 
disease)

• Gastrointestinal illness (appendicitis, dysentery, gastro-
enteritis, pancreatitis, staphylococcal food poisoning)

• Acute pyelonephritis
• Hemolytic uremic syndrome
• Legionnaires’ disease
• Pelvic infl ammatory disease (PID)
• Reye’s syndrome
• Rhabdomyolysis
• Septic shock
• Stevens-Johnson syndrome
• Systemic lupus erythematosus
• Tick typhus

Associated Conditions: Other sources—surgical wounds 
(including dilation and curettage), nonsurgical focal 
infections, cellulitis, subcutaneous abscesses, mastitis, 
infected insect bites, postpartum (including transmission 
to the neonate), nonmenstrual vaginal conditions, vaginal 
infection, pelvic infl ammatory disease, steroid cream 
use. Even the use of laminaria to dilate the cervix has 
been reported to be associated with rare cases.

Workup and Evaluation
Laboratory: Cultures for S. aureus, complete blood count, 

liver and renal function studies.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical fi ndings.

Pathologic Findings
Lymphocyte depletion, subepidermic cleavage planes, cer-
vical or vaginal ulcers.

Characteristics That Defi ne Toxic 
Shock Syndrome

• Fever >38.9°C (102°F)
• Diffuse, macular, erythematous rash
• Desquamation of palms and soles 1 to 2 weeks after 

onset
• Hypotension (<90 torr systolic or orthostatic change)
• Negative blood, pharyngeal, and cerebrospinal fl uid 

culture
• Negative serologic tests for measles, leptospirosis, 

Rocky Mountain spotted fever
• Three or more of the following organ systems:

Cardiopulmonary (respiratory distress, pulmonary 
edema, heart block, myocarditis)

Central nervous (disorientation or altered sensorium)
Gastrointestinal (vomiting, diarrhea)
Hematologic (thrombocytopenia of ≤100,000/mm3)
Hepatic (> 2-fold elevation of total bilirubin or liver 

enzymes, serum albumin >2 g/dL)
• Mucous membrane infl ammation (vaginal, oropha-

ryngeal, conjunctival)
• Musculoskeletal (myalgia, >2-fold elevation of 

creatine phosphokinase)
• Renal (pyuria, >2-fold elevation of blood urea nitro-

gen or creatinine)

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid evaluation and supportive 

intervention. Aggressive support and treatment of the 
attendant shock is paramount. (Frank shock is common 
by the time the patient is fi rst seen for care.)

Specifi c Measures: The site of infection must be 
identifi ed and drained, most commonly by removing the 
contaminated tampon. Antibiotic therapy with a β-
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Often associated
with tampon use

Etiology and pathogenesis 

Clinical features of toxic shock syndrome

Staphylococcal exotoxins (TSS-1) enterotoxins (A,B,C)

Vaginal colonization by
Staphylococcus aureus
with exotoxin production

Early phase presents with
flulike symptoms, fever,
rash, and hypotension

Conditions required for
development of toxic
shock syndrome:
1. Bacterial colonization
2. Exotoxin production
3. Entry portal for toxin

Spectrum of disease ranges
from mild, flulike symptoms
to rapid loss of function in
various organ systems

Complete blood count,
liver and renal function
studies

Culture for
Staphylococcus aureus

Fever greater
than 102� F

Headache, irritability,
and confusion

Diarrhea

Tampon removal

Adult respiratory
distress syndrome
may complicate
condition

Nausea and
vomiting

Diffuse, macular erythematous
rash—appearance similar to “sunburn”

Hypotension
(may be severe)

Desquamation of palms
and soles (occurs late)

General measures of organ support
and shock therapy should be instituted
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MISCELLANEOUS

Pregnancy Considerations: Uncommon during preg-
nancy. May occur postpartum as a complication of 
operative delivery, endometritis, episiotomy infection, 
or nursing.

ICD-9-CM Codes: 040.89.
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lactamase-resistant antistaphylococcal agent should be 
started but does not alter the initial course of the illness. 
Other support (e.g., mechanical ventilation, pressor 
agents) as needed.

Diet: As tolerated and dictated by the patient’s clinical 
status during acute phase.

Activity: Bed rest during initial diagnosis and therapy.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP049 
(Menstruation [Especially for Teens]), AP041 (Growing 
Up [Especially for Teens]).

Drug(s) of Choice
Oxacillin or nafcillin 100 mg/kg/day given in divided doses 

every 6 hours.
Contraindications: Known or suspected allergy.
Precautions: The dose of oxacillin must be reduced if 

renal failure is present.
Interactions: See individual agents.

Alternative Drugs
Clindamycin 25 mg/kg/day given in divided doses every 8 

hours. Vancomycin 30 mg/kg/day given in divided doses 
every 6 hours.

FOLLOW-UP
Patient Monitoring: Intense monitoring is required 

during the initial phase of treatment. After resolution, 
normal health maintenance.

Prevention/Avoidance: Frequent changes of tampons. 
Use of sanitary pads at night. Although the risk of recur-
rence is low (10% to 15%), patients who have had TSS 
should refrain from the use of tampons in the future.

Possible Complications: Adult respiratory distress syn-
drome is a common sequela of TSS and patients must 
be monitored for the development of this complication. 
Acute renal failure, alopecia, and nail loss also may 
occur.

Expected Outcome: Although the prognosis for patients 
with TSS is generally good, mortality rates of 5% to 
10% are common.
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Ulcerative Colitis 60
INTRODUCTION
Description: Ulcerative colitis is an infl ammatory bowel 

disease characterized by an infl ammation limited to the 
mucosa of the large bowel and found primarily in the 
descending colon and rectum (although the entire colon 
may be involved). The disease is characterized by inter-
mittent bouts of symptoms interspersed by periods of 
quiescence.

Prevalence: Seventy to 150 in 100,000.
Predominant Age: 20 to 50 years, 20% of patients are 

younger than 21. (Usually starts between the ages of 15 
and 30, and less frequently between 50 and 70 years of 
age).

Genetics: Family history present in up to 20% (ulcerative 
colitis or Crohn disease). More common in some ethnic 
groups (e.g., Jews).

ETIOLOGY AND PATHOGENESIS
Causes: An infl ammatory process limited to the mucosa 

of the large bowel and found primarily in the descending 
colon and rectum, although the entire colon may be 
involved. Genetic, infectious, immunologic, and psy-
chologic factors have been postulated to underlie the 
process.

Risk Factors: Family history. Negatively related to 
smoking.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Abdominal pain (generally mild to moderate; the pain is 

frequently relieved by a bowel movement, but many 
report the sensation of incomplete evacuation)

• Diarrhea (voluminous, watery, with occasional blood)
• Fever and weight loss
• Arthralgias and arthritis (15% to 20%)
• Aphthous ulcers of the mouth (5% to 10%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Irritable bowel syndrome (IBS; ulcerative colitis may be 

differentiated from irritable bowel syndrome by the fre-
quent presence of fever or bloody stools in ulcerative 
colitis)

• Crohn disease
• Hemorrhoids
• Colon carcinoma
• Diverticulitis
• Infectious diarrhea (Escherichia coli, Salmonella, Shigella, 

Entamoeba histolytica)
• Iatrogenic (antibiotic associated)
• Radiation proctitis/colitis
Associated Conditions: Ocular complications (uveitis, 

cataracts, keratopathy, corneal ulceration, retinopathy; 
4% to 10% of patients), liver and biliary complications 
(cirrhosis, 1% to 5%; sclerosing cholangitis, 1% to 4%; 
bile-duct carcinoma), ankylosing spondylitis, and 
osteoporosis.

Workup and Evaluation
Laboratory: No specifi c evaluation indicated. Complete 

blood count to evaluate blood loss or infl ammation. 
Albumen and potassium levels may be reduced or liver 
functions test results may be elevated.

Imaging: Barium enema (air contrast).
Special Tests: Sigmoidoscopy, colonoscopy, or rectal 

biopsy.
Diagnostic Procedures: History, sigmoidoscopy, barium 

enema, or rectal biopsy.

Pathologic Findings
Superfi cial infl ammation with ulceration is common. 
Hyperemia and hemorrhage also are common. The rectum 
is involved in 95% of cases, but the infl ammation extends 
proximally in a continuous manner, at times even involving 
the terminal ileum.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and control of infl amma-

tion, prevention of complications, maintenance of nutri-
tion (including adequate iron intake).

Specifi c Measures: Severe exacerbations may require 
hospitalization. Patients whose disease is refractory to 
antibiotic therapy may require surgical resection. 
(Between 25% and 40% of patients with ulcerative 
colitis eventually undergo colectomy because of massive 
bleeding, severe illness, rupture of the colon, or risk of 
cancer.)

Diet: No specifi c dietary changes indicated except for 
those based on other indications (such as lactose 
intolerance).

Activity: No restriction.

Drug(s) of Choice
Sulfasalazine 1 to 4 g PO daily (useful for both mild fl are-

ups and chronic suppression; approximately 10% of 
patients require chronic suppressive therapy).

Steroid enemas or mesalamine (5-aminosalicylic acid [5-
ASA]) enemas or suppositories.

Prednisone 40 to 60 mg PO daily for fl are-ups (tapered off 
over 2 months).

Contraindications: Known or suspected allergy or 
intolerance.

Precautions: Antidiarrheal agents may precipitate toxic 
megacolon.

Interactions: See individual agents.

Alternative Drugs
Azathioprine and 6-mercapto-purine (6-MP) may be used 

for patients who have not responded to 5-ASAs or cor-
ticosteroids or who are dependent on corticosteroids. 
Other oral 5-ASA derivatives are being studied. Antidi-
arrheal agents (diphenoxylate-atropine and loperamide) 
may be used but may precipitate toxic megacolon. Pre-
liminary studies with Tetomilast (OPC-6535), a novel 
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thiazole compound, failed to achieve statistically signifi -
cant effects, but trends suggest possible utility.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, peri-

odic follow-up to monitor status of disease and possible 
complications. Colonoscopy to watch for the possible 
development of cancer should be performed every 1 to 
2 years beginning 7 to 8 years after the onset of disease. 
Annual testing of liver function is desirable.

Prevention/Avoidance: None (prevention of complica-
tions as previously mentioned).

Possible Complications: Perforation, toxic megacolon, 
hepatic disease, bowel stricture and obstruction, colon 
cancer (30% after 25 years, less for left-sided disease). 
Mortality for initial attack is approximately 5%.

Expected Outcome: Highly variable; 75% to 85% of 
patients experience relapses, 20% require colectomy. 
Colon cancer risk is the greatest factor affecting long-
term prognosis and management.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. Of 

patients with inactive disease, 30% have relapses during 
pregnancy, 15% in the fi rst trimester. Treatment with 

sulfasalazine does not affect the outcome of the preg-
nancy. It is recommended that pregnancy be delayed 
until the disease is in remission.

ICD-9-CM Codes: 556.9.
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Systemic complications

Intestinal complications

Peritonitis or
peritoneal abscess
without perforation

Perianal
(ischiorectal)
abscess

Myocardial
degenerative
changes

Massive
hemorrhage

Polyposis

Perforation

Stricture or stenosis

Carcinoma

Fistula
Fissure

Ileitis

Liver damage

Iritis or iridocyclitis

Arthritis Skin lesions

Secondary
anemia Stomatitis
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Urinary Incontinence: Bypass, Overfl ow 61
INTRODUCTION
Description: Urinary incontinence is a sign, a symptom, 

and a disease all at the same time. Bypass incontinence 
is continuous incontinence occurring when the normal 
continence mechanism is bypassed, as with fi stulae. 
Symptoms may be intermittent or continuous, making 
the establishment of a diagnosis diffi cult in some patients. 
Overfl ow incontinence is continuous or intermittent 
insensible loss of small volumes of urine resulting from 
an overfi lled or atonic bladder.

Prevalence: Of all women who have hysterectomies, 
0.05% develop a fi stula and subsequent bypass inconti-
nence. Overfl ow incontinence is uncommon and gener-
ally follows trauma, instrumentation, surgery, or 
anesthesia.

Predominant Age: Mid-reproductive age and onward. 
Overfl ow incontinence is more common in later years.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Bypass incontinence—fi stulae may result from 

surgical or obstetric trauma, irradiation, or malignancy, 
although the most common cause by far (in developed 
countries) is unrecognized surgical trauma (obstructed 
labor in other parts of the world). Roughly 75% of fi s-
tulae occur after abdominal hysterectomy. Signs of a 
urinary fi stula (watery discharge) usually occur from 5 
to 30 days after surgery, although they may be present 
in the immediate postoperative period.

Overfl ow incontinence—trauma (vulvar, perineal, radical 
pelvic surgery), irritation/infection (chronic cystitis, 
herpetic vulvitis, herpes zoster), anesthesia (spinal, epi-
dural, caudal), pressure (uterine leiomyomata, preg-
nancy), anatomic defect (cystocele, retroversion, or 
prolapse of the uterus), neurologic disorder (multiple 
sclerosis, diabetes, spinal cord tumors, herniated disc, 
stroke, amyloid disease, pernicious anemia, Guillain-
Barré syndrome, neurosyphilis), systemic disease (hypo-
thyroidism, uremia), medications (antihistamines, 
appetite suppressants, β-adrenergic agents, parasympa-
thetic blockers, vincristine, carbamazepine), radiation 
therapy, behavioral problems (psychogenic, infrequent 
voiding).

Risk Factors: Bypass incontinence—surgery or radia-
tion treatment. Most common after uncomplicated 
hysterectomy, although pelvic adhesive disease, endo-
metriosis, or pelvic tumors increase the individual risk. 
Overfl ow incontinence—none known other than 
causes listed previously.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Bypass Incontinence
• Continuous loss of urine (often from the vagina or 

rectum)
• Fistulae from the vagina to the bladder (vesicovaginal), 

urethra (urethrovaginal), or ureter (ureterovaginal). 

(Rarely, communication between the bladder and the 
uterus [vesicouterine] may also occur through the same 
mechanisms. Multiple fi stulae are present in up to 15% 
of patients.)

Overfl ow Incontinence
• Frequent loss of small volumes of urine (may or may not 

be related to increases in intraabdominal pressure)
• Midline lower abdominal mass (with or without tender-

ness) that disappears with catheterization
• Ability for spontaneous voiding may or may not be 

compromised

DIAGNOSTIC APPROACH
Diff erential Diagnosis
Bypass Incontinence
• Overfl ow incontinence
• Urge incontinence
• Ectopic ureter

Overfl ow Incontinence
• Other forms of incontinence (stress, bypass/fi stula)
• Chronic urinary tract infections
• Urinary tract obstruction
• Neurologic conditions presenting as an adynamic 

bladder
Associated Conditions: Vulvitis, vaginitis.

Workup and Evaluation
Laboratory: No evaluation indicated. Urinalysis is gener-

ally recommended, although results are nonspecifi c. 
Abrupt-onset incontinence in older patients should 
suggest infection, which may be confi rmed through uri-
nalysis or culture.

Imaging: Ureterovaginal fi stulae should be evaluated by 
excretory urography to evaluate possible ureteral dila-
tion or obstruction. Retrograde urography, with the 
passage of ureteral stents, may also be required. Ultra-
sonography demonstrates a distended bladder in patients 
with overfl ow incontinence.

Special Tests: If a vesicovaginal fi stula is found, cystos-
copy is required to evaluate the location of the fi stula 
in relation to the ureteral opening and bladder trigone. 
For those with overfl ow incontinence that is either 
recurrent or unrelated to an obvious cause, urody -
namics testing (including a cystometrogram) should be 
considered.

Diagnostic Procedures: When a fi stula is suspected, the 
installation of a dilute solution of methylene blue (or 
sterile milk) into the bladder while a tampon is in place 
in the vagina documents a vesicovaginal fi stula. A ure-
terovaginal fi stula may be documented in a similar 
fashion using intravenous indigo carmine. For patients 
with overfl ow incontinence, physical examination and 
catheter drainage of the bladder are diagnostic. Urody-
namics testing (cystometrogram) generally confi rms the 
diagnosis.
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Pathologic Findings

Based on cause. A distended, often hypotonic bladder is 
typical of patients with overfl ow incontinence.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Bypass incontinence—urinary 

diversion, protection of the vulva from continuous mois-
ture (zinc oxide, diaper rash preparations). Overfl ow 
incontinence—treatment of urinary tract infection (if 
present).

Specifi c Measures: Bypass incontinence—vesicovaginal 
fi stulae that occur in the immediate postoperative period 
should be treated by large-caliber transurethral catheter 
drainage. Spontaneous healing is evident within 2 to 4 
weeks. Similarly, in patients with a ureterovaginal fi stula, 
prompt placement of a ureteral stent, left in place for 2 
weeks, allows spontaneous healing for roughly 25% of 
patients. Surgical repair of genitourinary fi stulae is gen-
erally delayed 2 to 4 months to allow complete healing 
of the original insult. In all cases, successful surgical 
repair consists of meticulous dissection of the fi stulous 
tract and careful reapproximation of tissues. Overfl ow 
incontinence—prompt and continuous drainage if 

retention is present, timed voiding to reduce bladder 
volume, suprapubic pressure or Crede maneuver to 
reduce residual volume.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP081 (Urinary Incontinence).

Drug(s) of Choice
Bypass incontinence—none.
Overfl ow incontinence—pharmacologic therapy for 

these patients is often unsatisfactory and many require 
long-term catheter drainage or intermittent self-cathe-
terization to manage their problem.

Urinary tract antibiotics if infection is present.
Acetylcholine-like drugs (bethanechol chloride [Urecho-

line] 10 to 50 mg three to four times per day; may also 
be given as 2.5 to 5 mg SC).

Contraindications: Overfl ow incontinence—Hyperthy-
roidism, peptic ulcer, latent or active bronchial asthma, 
pronounced bradycardia or hypotension, vasomotor 
instability, coronary artery disease, epilepsy, or 
Parkinsonism.

Precautions: Overfl ow incontinence—it is preferred 
that bethanechol be given when the stomach is empty 

Neurogenic loss of detrusor
function causes emptying
phase abnormality, resulting
in overflow incontinence.
Bladder empties when
capacity exceeded

Abnormal communication
between bladder and vagina
results in urine loss
(vesicovaginal fistula)
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(1 hour before or 2 hours after meals). The sterile solu-
tion must not be given IM or IV. Bethanechol should 
not be given if the integrity of either the bladder wall or 
the gastrointestinal tract is in question or may be 
mechanically obstructed.

Interactions: Overfl ow incontinence—bethanechol 
should be used with extreme care in patients receiving 
ganglion-blocking compounds.

Alternate Therapies: Overfl ow incontinence—inter-
mittent self-catheterization, electrical stimulation, 
reduction cystoplasty, urinary diversion.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

are at increased risk for urinary tract infections, vagini-
tis, and vulvitis. Patients who have experienced overfl ow 
incontinence have an increased risk of recurrence.

Prevention/Avoidance: Careful surgical technique should 
be used to reduce the risk of fi stula formation. Surveil-
lance in situations that predispose to retention (e.g., 
after regional anesthesia, childbirth).

Possible Complications: Social isolation and vulvar and 
perineal irritation are common complications of any 
type of urinary incontinence. Ascending urinary tract 
infection (including pyelonephritis) may occur if a fi stula 
or bladder distention is present.

Expected Outcome: Recurrence after surgical repair of a 
fi stula is common, especially in patients who have under-
gone radiation therapy for malignancies. For patients 
with time-limited causes for overfl ow incontinence, a 
complete resolution with drainage should be expected. 
For patients with idiopathic retention or retention 
caused by chronic causation, frequent recurrence, pos-
sible dependence on self-catheterization, urinary diver-
sion, and electrical stimulation are possible.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy (and vaginal delivery) increases the 
risk of urinary retention and overfl ow incontinence. 
Obstructed labor is a major cause of vesicovaginal fi stula 
in developing countries.

ICD-9-CM Codes: Bypass incontinence—788.30, 
788.37 (Continuous leakage); overfl ow incontinence—

788.39, 788.21 (Incomplete bladder emptying), 788.37 
(Continuous leakage of urine), 788.34 (Without sensory 
awareness).
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INTRODUCTION
Description: Urinary incontinence is a sign, a symptom, 

and a disease all at the same time. Stress incontinence is 
limited almost exclusively to women. Stress inconti-
nence is the passive loss of urine in response to increased 
intraabdominal pressure, such as that caused by cough-
ing, laughing, or sneezing.

Prevalence: Stress incontinence affects 10% to 15% of all 
women and 30% to 60% of women after menopause.

Predominant Age: Mid-reproductive age and onward. 
Stress incontinence becomes more common during the 
40s and beyond and is most common after menopause.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unequal transmission of intraabdominal pressure 

to the bladder and urethra. Generally associated with an 
anatomic defect such as a cystocele, urethrocele, or cys-
tourethrocele. The degree of incontinence is often not 
correlated with the scale of pelvic relaxation.

Risk Factors: Multiparity, obesity, chronic cough, heavy 
lifting, intrinsic tissue weakness or atrophic changes 
resulting from estrogen loss.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Loss of small spurts of urine in association with transient 

increases in intraabdominal pressure
• Associated cystocele, urethrocele, or cystourethrocele

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Mixed incontinence (stress and urge) 
• Urge incontinence (detrusor instability)
• Intrinsic sphincter defect (ISD)
• Low pressure urethra
• Urinary tract fi stula
• Urinary tract infection
• Urethral diverticulum
• Overfl ow incontinence
Associated Conditions: Vulvitis, vaginitis, pelvic relax-

ation, uterine prolapse, other hernias, recurrent urinary 
tract infection.

Workup and Evaluation
Laboratory: No evaluation indicated. Urinalysis is gener-

ally recommended, although results are nonspecifi c. 
Abrupt-onset incontinence in older patients should 
suggest infection, which may be confi rmed through uri-
nalysis or culture.

Imaging: Radiographic studies are sometimes performed 
as a part of complex urodynamics studies but are gener-
ally of limited utility.

Special Tests: A “Q-tip test” is generally recommended, 
although it as a poor predictive value. (A cotton-tipped 
applicator dipped in 2% lidocaine [Xylocaine] is placed 

in the urethra and rotation anteriorly with straining is 
measured. Greater than 30 degrees is abnormal.) An 
evaluation of urinary function is advisable, especially if 
surgical therapy is being considered. In the past, the 
functional signifi cance of a cystourethrocele was gauged 
by elevating the bladder neck (using fi ngers or an instru-
ment) and asking the patient to strain (referred to as a 
Bonney or Marshall-Marchetti test). This test has fallen 
out of favor as nonspecifi c and unreliable.

Diagnostic Procedures: The best way to confi rm stress 
incontinence is by pelvic examination—loss is best dem-
onstrated by having the patient strain or cough while the 
vaginal opening is observed (preferably while the patient 
is standing). Urodynamics testing (simple or complex) 
may be used to evaluate other possible causes of 
incontinence.

Pathologic Findings
Based on cause. Evidence of a loss of support for the 
urethra and/or bladder is generally apparent on physical 
examination in patients with stress urinary incontinence.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, treatment of 

chronic cough (if present), timed voiding, topical or 
systemic estrogen replacement or therapy as indicated 
(rendered controversial by the Women’s Health Initia-
tive [WHI] study).

Specifi c Measures: Pessary therapy, pelvic muscle exer-
cises (Kegel exercises), collagen injections (for intrinsic 
sphincter defect), surgical repair; limited role for medical 
therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction, although some reduction in heavy 

lifting may be prudent.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP081 (Urinary Incontinence), AP166 
(Surgery for Urinary Incontinence).

Drug(s) of Choice
Phenylpropanolamine (75 to 150 mg PO daily) may 

improve mild stress incontinence.
Phenylpropanolamine plus chlorpheniramine (75 mg/

12 mg PO every 6 hours) is better tolerated than phen-
ylpropanolamine alone.

Imipramine hydrochloride (Tofranil) 50 to 150 mg PO 
daily is good for mixed incontinence and enuresis. Use 
with care in elderly patients.

Duloxetine, a potent and relatively balanced serotonin and 
noradrenaline reuptake inhibitor, has been evaluated in 
phase II and phase III clinical trials and was found to be 
effi cacious and safe in the treatment of women with 
moderate to severe stress urinary incontinence symp-
toms. Approval for use in the United States has been 
delayed.
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Stress Incontinence

Defective fascial support allows posterior rotation
of U-V junction because of  increased pressure,
opening urethra and causing urine loss

Increased intra-abdominal pressure forces
urethra against intact pubocervical fascia,
closing urethra and maintaining continence

Patient with defective fascial support of
urethrovesical (U-V) junction. Increased
intra-abdominal pressure results in urine loss

Normal pubocervical
fascial support Increased pressure

Closes
urethra

Opens
urethra

Torn pubocervical fascial sling

Bulging of anterior vaginal wall on
straining indicative of posterior
rotation as a result of defective support

Urine loss

Increased intra-abdominal pressure 

Increased
intra-abdominal
pressure

Coughing or
straining
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Estrogen, either topically or systemically, is often pre-
scribed to improve tissue tone, reduce irritation, and 
prepare tissues for surgical or pessary therapy.

Contraindications: Known or suspected sensitivity to 
medication, undiagnosed vaginal bleeding, breast 
cancer.

Precautions: Alpha-blocking agents used to treat hyper-
tension may reduce urethral tone suffi ciently to result in 
stress incontinence in patients with reduced pelvic 
support. Patients treated with angiotensin-converting 
enzyme inhibitors may develop a cough as a side effect 
of medication, worsening incontinence symptoms and 
accelerating the appearance or worsening of a 
cystourethrocele.

Interactions: See individual agents.
Alternate Therapies: None at this time.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

are at increased risk for urinary tract infections, vagini-
tis, and vulvitis.

Prevention/Avoidance: The role of elective cesarean 
delivery in reducing pelvic fl oor trauma has been debated, 
but there are data to suggest that nerve damage in the 
pelvic fl oor may occur late in pregnancy without the 
trauma of vaginal delivery, resulting in an increased risk 
of eventual stress incontinence even with cesarean 
delivery.

Possible Complications: Social isolation and vulvar and 
perineal irritation are common complications of any 
type of urinary incontinence.

Expected Outcome: Generally favorable results may be 
obtained for patients with symptoms of stress inconti-
nence through the use of a carefully chosen and fi tted 
pessary. Surgical therapy is associated with 40% to 95% 
success in long-term correction of the anatomic defect 
and the associated symptoms. (Success rates vary based 
on the type of procedure performed and duration of 
follow-up.)

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy (and vaginal delivery) may contrib-
ute to a worsening of pelvic support problems.

ICD-9-CM Codes: 625.6.
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INTRODUCTION
Description: Urinary incontinence is a sign, a symptom, 

and a disease all at the same time. Urge incontinence is 
the involuntary loss of urine accompanied by a sense of 
urgency or impending loss and is associated with 
increased bladder activity.

Prevalence: Urge incontinence accounts for 35% of 
patients with incontinence.

Predominant Age: Mid-reproductive age and onward. 
Urge incontinence becomes more common during the 
40s and beyond and is most common after menopause.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Allergy, bladder stone, bladder tumor, caffeinism, 

central nervous system tumors, detrusor muscle instabil-
ity, interstitial cystitis, multiple sclerosis, Parkinson’s 
disease, radiation cystitis, radical pelvic surgery, spinal 
cord injury, urinary tract infections (Urinary tract infec-
tions [UTI]; acute or chronic).

Risk Factors: Frequent UTIs.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Reduced bladder capacity and early, intense sensations 

of bladder fullness
• Spontaneous and uninhibitable contractions of the 

bladder muscles, resulting in large-volume, uncontrolled 
urine loss

• Loss possibly provoked by activities such as hand washing 
or a change in position or posture or after (not during) 
changes in intra-abdominal pressure such as a cough or 
sneeze

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Mixed incontinence (stress and urge)
• Stress incontinence
• UTI
• Urinary tract fi stula
• Interstitial cystitis
• Urethritis
Associated Conditions: Vulvitis, vaginitis, nocturia, 

enuresis (bed-wetting).

Workup and Evaluation
Laboratory: No evaluation indicated. Urinalysis is gener-

ally recommended, although results are nonspecifi c. 
Abrupt-onset incontinence in older patients should 
suggest infection, which may be confi rmed through uri-
nalysis or culture.

Imaging: Radiographic studies are sometimes performed 
as a part of complex urodynamics studies but are gener-
ally of limited utility.

Special Tests: Measurement of postvoid urinary residual 
volume.

Diagnostic Procedures: History and physical examina-
tion, urodynamics testing (simple or complex), and 
evaluation of sphincter tone and function (as an indica-
tion of neurologic function) are the best ways to estab-
lish the diagnosis of urge incontinence.

Pathologic Findings
Based on cause. Patients with urge incontinence have a 
reduced bladder capacity, early fi rst sensation, and unin-
hibited bladder contractions.

Other Causes of Incontinence

Secondary detrusor instability

Suburethral
diverticulum
with stone

Foreign bodies Vagina

Urethral
compressionBladder tumors

Bladder stones Infection

Many conditions stimulate
receptors in bladder wall.
Reflex causes involuntary
detrusor contraction
and urine loss

Bladder neck suspension
procedures compress urethra,
causing detrusor instability if
done too tightly
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Treatment of any UTI present, timed 
voiding.

Specifi c Measures: Medical therapy; limited role for sur-
gical repair.

Diet: No specifi c dietary changes indicated. Reduction in 
caffeine use and other bladder irritants may help some 
patients with symptoms of urgency incontinence.

Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP081 (Urinary Incontinence).

Drug(s) of Choice
Flavoxate hydrochloride (Urispas) 100 to 200 mg PO three 

times a day to four times a day (fewer side effects, more 
expensive than some).

Imipramine hydrochloride (Tofranil) 25 to 50 mg PO 
twice a day to three times a day (good for mixed incon-
tinence and enuresis, 60% to 75% effective).

Oxybutynin hydrochloride (Ditropan) 5 to 10 mg PO 
three times a day to four times a day (side effects common 
[75%], 60% to 80% effective).

Phenylpropanolamine hydrochloride (Propadrine) 50 mg 
PO twice a day (α-adrenergic sympathomimetic).

Propantheline bromide (Pro-Banthine) 15 to 30 mg PO 
three times a day to four times a day (few side effects, 
variable absorption, 60% to 80% effective).

Darifenacin (Enablex) 7.5 mg PO daily (works by blocking 
the M3 muscarinic acetylcholine receptor, which is pri-
marily responsible for bladder muscle contractions).

Solifenacin (Vesicare) 5 mg PO daily (urinary antispas-
modic of the anticholinergic class).

Contraindications: Most agents are contraindicated in 
patients with urinary retention, narrow-angle glaucoma, 
or known or suspected hypersensitivity.

Precautions: Anticholinergic drugs must be used with 
caution in patients with obstructive gastrointestinal 
disease or tachycardia. Dry mouth is experienced by 
40% to 50% of patients. Darifenacin and solifenacin are 
contraindicated in urinary retention, gastric retention, 
or uncontrolled narrow-angle glaucoma and are preg-
nancy category C.

Interactions: Patients taking cytochrome P450 3A4 inhib-
itors (macrolide antibiotics or antifungal agents) must 
reduce their doses of tolterodine tartrate.

Alternate Therapies: Tolterodine tartrate (Detrol) 1 to 
2 mg PO twice a day, dicyclomine hydrochloride (Bentyl) 
20 mg IM four times a day (requires parenteral use), 
terodiline hydrochloride (Micturin) 12.5 to 25 mg PO 
twice a day (available outside of United States, carries 
some risk of esophageal and gastric erosions).

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

are at increased risk for UTIs, vaginitis, and vulvitis.
Prevention/Avoidance: Avoidance of and prompt treat-

ment for UTIs are thought to reduce the risk of devel-
oping urgency incontinence in the future.

Possible Complications: Social isolation and vulvar and 
perineal irritation are common complications of any 
type of urinary incontinence.

Expected Outcome: Patients with urge incontinence can 
expect generally good results with medical therapy and 
timed voiding.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Pregnancy often induces frequency and urgency because 
of bladder compression by the fetal presenting part near 
term. Bethanechol, darifenacin, and solifenacin are 
pregnancy category C drugs.

ICD-9-CM Codes: 788.31.
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Urinary Tract Infection 64
INTRODUCTION

Description: An infection of the urinary tract causes ure-
thritis, cystitis (including trigonitis), or pyelonephritis. 
Urinary tract infections (UTIs) are much more common 
in women because of their shortened urethral length and 
exposure of the urinary tract to trauma and pathogens 
during sexual activity.

Prevalence: Seen in 3% to 8% of patients (second most 
common type of infection in the body, 8.3 million visits 
per year), with roughly 45% of women aged 15 to 60 
experiencing at least one UTI.

Predominant Age: Any, increases with older age.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Most UTIs in women ascend from contamination 

of the urethra, acquired via instrumentation, trauma, or 
sexual intercourse. (A history of intercourse within the 
preceding 24 to 48 hours is present in up to 75% of 
patients with acute UTI.) Coliform organisms, espe-
cially Escherichia coli, are the most common organisms 
responsible for asymptomatic bacteriuria, cystitis, and 
pyelonephritis. Ninety percent of fi rst infections and 
80% of recurrent infections are caused by E. coli, with 
between 10% and 20% resulting from Staphylococcus sap-
rophyticus. Infection with other pathogens such as Kleb-
siella species (5%) and Proteus species (2%) account for 
most of the remaining infections. Anaerobic bacteria, 
Trichomonas, and yeasts are rare sources of infections 
except in patients with diabetes, patients who are immu-
nosuppressed, or those requiring chronic catheteriza-
tion. Infection with Neisseria gonorrhoeae, Chlamydia 
trachomatis, Mycoplasma, and Ureaplasma should all be 
considered when urethritis is suspected.

Risk Factors: Sexual activity, instrumentation, more viru-
lent pathogens, altered host defenses, infrequent or 
incomplete voiding, foreign body or stone, obstruction, 
or biochemical changes in the urine (diabetes, hemoglo-
binopathies, pregnancy), estrogen defi ciency, diaphragm 
use, and spermicides.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (5%)
• Frequency, urgency, nocturia, or dysuria
• Pelvic pressure (cystitis)
• Fever and chills (pyelonephritis)
• Pyuria (more than fi ve white cells per high power fi eld 

in a centrifuged specimen)
• Hematuria (infrequent)
• Costovertebral angle tenderness (pyelonephritis)
• Suprapubic tenderness (cystitis)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Traumatic trigonitis
• Urethral syndrome

• Interstitial cystitis
• Bladder tumors or stones
• Vulvitis and vaginitis (may give rise to external 

dysuria)
• Urethral diverticulum
• Infection in the Skene’s glands
• Detrusor instability
Associated Conditions: Dyspareunia.

Workup and Evaluation
Laboratory: Nonpregnant women with a fi rst episode of 

classic symptoms suggestive of UTI do not need labora-
tory confi rmation of the diagnosis; they may be treated 
empirically. (Recent data suggest that this may be an 
acceptable strategy for women with fewer than three 
episodes per year, those who lack fever or fl ank pain, and 
those who have not been treated recently for the same 
symptoms.) Others should have a urinalysis and culture 
performed. For uncentrifuged urine samples, the pres-
ence of more than one white blood cell per high power 
fi eld gives 90% accuracy in detecting infection. Gram 
stain of urine samples or sediments may help establish 
the diagnosis or suggest a possible pathogen.

Imaging: No imaging indicated.
Special Tests: When urethritis is suspected, a swab 

inserted into the urethra may be used to obtain material 
for culture and Gram stain to establish the diagnosis.

Diagnostic Procedures: History and physical examina-
tion, urinalysis.

Pathologic Findings
Pyuria with white blood cell casts common.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Fluids, frequent voiding, and anti-

pyretics. Urinary acidifi cation (with ascorbic acid, 
ammonium chloride, or acidic fruit juices) and urinary 
analgesics (phenazopyridine [Pyridium]) may also be 
added based on the needs of the individual patient.

Specifi c Measures: Antibiotic therapy.
Diet: Increased fl uids and reduction of caffeine.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP050 (Urinary Tract Infections).

Drug(s) of Choice
Nonpregnant patients: single-dose therapy—amoxicillin 

3 g, ampicillin 3.5 g, cephalosporin (fi rst generation) 
2 g, nitrofurantoin 200 mg, sulfi soxazole 2 g, trime-
thoprim (TMP) 400 mg, TMP/sulfamethoxazole 
320/1600 mg, fosfomycin tromethamine (Monurol) 
3 gm PO.

Three- to 7-day therapy—amoxicillin 500 mg every 8 
hours, cephalosporin (fi rst generation) 500 mg every 8 
hours, ciprofl oxacin 250 mg every 12 hours, nitrofuran-
toin 100 mg every 12 hours, norfl oxacin 400 mg every 
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12 hours, ofl oxacin 200 mg every 12 hours, sulfi soxazole 
500 mg every 6 hours, tetracycline 500 mg every 6 hours, 
TMP/sulfamethoxazole 160/800 mg every 12 hours, 
TMP 200 mg every 12 hours.

Contraindications: Known or suspected hypersen -
sitivity.

Precautions: Urinary analgesics (phenazopyridine [Pyr-
idium]) should be used for no longer than 48 hours and 
may stain some types of contact lenses.

Interactions: See individual medications.

Alternative Drugs
Pregnant patients: 7-day therapy—amoxicillin 500 mg 

every 8 hours, cephalosporin (fi rst generation) 
500 mg every 6 hours, nitrofurantoin 100 mg every 12 
hours.

FOLLOW-UP
Patient Monitoring: No follow-up is necessary after 

single-dose treatment or multiday treatment for non-
pregnant women who experience resolution of their 
symptoms. Confi rmation of cure for all other patients 
should be carried out with urinalysis and culture. Those 
with recurrent infections should be evaluated for possi-
ble causes, and a program of patient-initiated single-
dose therapy should be begun as needed for prophylaxis 
(after intercourse, daily, or three times weekly based on 
patient need). Possible causes of recurrent infection 
include incorrect or incomplete (e.g., noncompliant) 
therapy, mechanical factors (such as obstruction or 
stone), or compromised host defenses.

Prevention/Avoidance: Frequent voiding, adequate fl uid 
intake, and voiding after intercourse.

Possible Complications: Urethral syndrome and intersti-
tial cystitis. Bacteremia, septic shock, adult respiratory 
distress syndrome, and other serious sequelae are associ-
ated with pyelonephritis. Recurrence rates may be as 
high as 20% (90% represent reinfection). Up to one 
third of patients may develop pyelonephritis.

Expected Outcome: For most patients, symptoms should 
resolve within 2 to 3 days of the initiation of therapy. 
Some authors estimate that up to 50% of infections 
resolve without intervention.

MISCELLANEOUS
Pregnancy Considerations: Asymptomatic bacteriuria is 

more common during pregnancy (5%). Those at high 

risk (e.g., patients with diabetes) should be monitored 
carefully.

ICD-9-CM Codes: 599.0, 646.6 (Complicating 
pregnancy).
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Urodynamics Testing 65
THE CHALLENGE

An important part of the evaluation of urinary symptoms 
or incontinence of any type is urodynamic testing of 
bladder function. This may be performed in the offi ce 
setting using readily available equipment or may require 
complex equipment and expertise.
Scope of the Problem: Almost one half of all women have 

involuntary loss of a few drops of urine at some time in 
their lifetime, with 10% to 15% of women suffering 
signifi cant, recurrent loss. It has been estimated that 
more than one fourth of women of reproductive age 
experience some degree of urinary incontinence. This 
number increases to 30% to 40% of women after the 
age of menopause.

Objectives of Test: To evaluate bladder function and aid 
in the diagnosis of bladder symptoms such as urgency 
and incontinence.

TACTICS
Relevant Pathophysiology: The bladder is designed to 

gradually distend as urine is delivered by the ureters. 
This distention proceeds with little or no change in 
bladder pressure (normal compliance). When bladder 
volume reaches a certain point (generally 150 to 200 mL) 
the fi rst sensation of bladder fullness occurs. Additional 
increases in volume can be accomplished with an increas-
ing sense of urgency but without uninhibited bladder 
contraction or incontinence. When bladder emptying is 
allowed, it should happen in an expeditious and effi cient 
manner. Although the specifi c content of urodynamics 
testing varies, at a minimum it includes cystometrics and 
provocative tests (such as coughing or straining while 
the bladder is full). Most centers include sophisticated 
evaluation of bladder compliance and contractility, cys-
toscopy, and evaluations of the voiding process itself. 
Pressure profi les of the bladder and urethra, electromy-
ography, and fl uoroscopic examinations may also be 
included.

Strategies: Simple offi ce cystometrics—the patient 
should be in a relaxed, supine position with her bladder 
emptied. The patient is catheterized with sterile tech-
nique using a straight catheter. Any residual urine is 
caught, measured for volume, and sent for culture to 
detect occult infection. The bladder is slowly fi lled (with 
sterile, warmed saline) by gravity at a rate of less than 
3 mL per second. The patient is asked to report her fi rst 
sensation of bladder fullness, and the volume infused at 
that point is noted. Filling continues in 25-mL aliquots 
until the patient is unable to tolerate more, and this 
volume is recorded as the maximal bladder capacity. Any 
upward movement of the fl uid column, intense sensation 
of urgency, or leakage around the catheter is abnormal, 
suggests detrusor instability, and should be noted. (More 
exact measurements of bladder function may be made 
by assembling intravenous tubing, a spinal manometer 
[or limb of extra tubing], and a three-way connector. 
The pressure inside the fl uid column may be monitored, 
and the presence of bladder contractions can be more 
easily detected and documented. When this greater 

degree of accuracy is required, many prefer to proceed 
to formal urodynamics testing.) The catheter is removed, 
and the patient is asked to cough several times; leakage 
should be noted. Leakage that occurs immediately after 
removal, is prolonged, or is of large volume suggests 
detrusor instability. These maneuvers may be repeated 
in the standing position.

Complex urodynamic testing—the procedures used in 
multichannel urodynamic test vary somewhat with the 
specifi cs of the equipment being used and local custom. 
Instead of the use of a simple straight catheter (as previ-
ous), bladder fi lling is accomplished by a catheter system 
equipped with sensors that can monitor bladder and 
urethral pressure. (Referenced pressures from the rectum 
or vagina may also be recorded.) Following fi lling of the 
bladder, the catheter may be slowly pulled through the 
length of the urethra to measure both pressure and func-
tional urethral length. After provocative tests are per-
formed, the patient is asked to empty her bladder on a 
special commode that can measure fl ow rate and volume. 
Some centers augment these studies with radiographic 
evaluations of the bladder and urethra.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP081 
(Urinary Incontinence), AP050 (Urinary Tract Infec-
tions), AP012 (Pelvic Support Problems), AP166 
(Surgery for Urinary Incontinence).

IMPLEMENTATION
Special Considerations: “Urinary incontinence” may be 

a sign, a symptom, or a condition. It is defi ned as a 
condition in which involuntary loss of urine may be 
objectively demonstrated, and the loss presents a social 
or hygienic problem. The volume of the loss is not as 
important as the impact it has on the patient and her 
life.

An assessment of voiding may be carried out by fi lling the 
bladder with 200 mL of fl uid and listening to the patient’s 
voiding from outside a bathroom door or while the 
patient voids behind a screen. The volume of fl ow (rate) 
may be estimated by the sound; the duration of fl ow may 
be timed with a stopwatch. Sophisticated measures of 
voiding parameters are typically included in formal uro-
dynamics testing.

Residual bladder volume may also be measured by special-
ized ultrasonographic techniques.

REFERENCES
Level I
Chin-Peuckert L, Rennick JE, Jednak R, et al: Should warm infusion 

solution be used for urodynamic studies in children? A prospective 
randomized study. J Urol 2004;172:1657.

Level II
Jarvis GJ, Hall S, Stamp S, et al: An assessment of urodynamic exami-

nation in incontinent women. Br J Obstet Gynaecol 1980;87:
893.

Robinson D, Anders K, Cardozo L, et al: Can ultrasound replace 
ambulatory urodynamics when investigating women with irritative 
urinary symptoms? BJOG 2002;109:145.



 65 • Urodynamics Testing 181

Yalcin I, Versi E, Benson JT, et al: Validation of a clinical algorithm 
to diagnose stress urinary incontinence for large studies. J Urol 
2004;171:2321.

Level III
American College of Obstetricians and Gynecologists: Urinary incon-

tinence in women. ACOG Practice Bulletin 63. Obstet Gynecol 
2005;105:1533.

Bradley WE, Timm GW: Cystometry VI. Interpretation. Urology 
1976;7:231.

Lentz GM: Urogynecology. In Katz VL, Lentz GM, Lobo RA, Ger-
shenson DM: Comprehensive Gynecology, 5th ed. Philadelphia, 
Mosby/Elsevier, 2007:543.

Massey A, Abrams P: Urodynamics of the female lower urinary tract. 
Urol Clin North Am 1985;12:231.

Nygaard IE, Heit M: Stress urinary incontinence. Obstet Gynecol 
2004;104:607.

Smith RP, Ling FW: Procedures in women’s health care. Baltimore, 
Williams & Wilkins, 1997:411, 415.

Sutherst JR, Brown MC: Comparison of single and multichannel 
cystometry in diagnosing bladder instability. BMJ 1984;288:
1720.

Walters MD, Realini JP: The evaluation and treatment of urinary 
incontinence in women: a primary care approach. J Am Board Fam 
Pract 1992;5:289.

Office Testing Procedures

Volume at
first urge

Fluid
leakage

As physician observes, patient coughs and bears
down. Immediate loss of urine suggests stress
incontinence

Increased intraabdominal pressure

Standing stress test

Poor support at
urethrovesical
(U-V) junction

Simple cystometry

Cough

Towel or sheet

Sterile
H2O

Fluid
level

Maximum volume

Retrograde filling
of bladder with
50 mL sterile H2O

Normal Detrusor instability

Involuntary detrusor contraction
during filling phase

Reflux of fluid
from bladder raises
fluid level



182 SECTION 2 • Diseases, Disorders, and Common Problems

Pves

Pabd

Pdet

Pure

EMG

Intra-abdominal pressure (Pabd)
measured with vaginal probe

Intravesical pressure –
intra-abdominal pressure =
true detrusor pressure (Pdet)

Intraurethral pressure (Pure)

Electromyography (EMG)

Intravesical (bladder) pressure (Pves)

Pressure
readings

Complex Cystometry

Stress incontinence Detrusor instability

Bladder (Pves)

True detrusor (Pdet)

Vagina (Pabd)

Urethra (Pure)

Normal detrusor tone

EMG

Bladder (Pves)

True detrusor (Pdet)

Vagina (Pabd)

Urethra (Pure)

EMG

Valsalva Observed
urine loss

Cough80
60
40
20
0

Pr
es

su
re

 (c
m

 H
2O

)

Voluntary attempt
to prevent voiding

No urine
loss

Observed
urine
loss

350 mLCough

Sterile
H2O

Infusion
pump

40

30

20

10

0
100 200 300 400 500

Volume (mL)

Pr
es

su
re

 (c
m

 H
2O

)

Filling

Voiding
(voluntary
detrusor
contraction)

Accommodation

I I I III IV

Normal bladder 
pressure/volume curve

Bladder volume increased steadily with retrograde infusion of
H2O while pressures and EMG activity monitored and urine loss
observed



183

Varicose Veins 66

INTRODUCTION

Description: Varicose veins are dilated, elongated, and 
tortuous superfi cial veins with incompetent or congeni-
tally absent valves. Although these may occur anywhere 
in the body, they are most common in the legs, where 
gravity produces reverse fl ow. Varicose veins are fi ve 
times more common in women than in men.

Prevalence: Twenty percent of adults, one out of two 
people older than age 50.

Predominant Age: Middle age and beyond.
Genetics: Familial as an X-linked dominant condition.

ETIOLOGY AND PATHOGENESIS
Causes: Faulty or absent valves in one or more perforating 

veins that may result in secondary incompetence at the 
saphenofemoral junction. Other causes—deep vein 
thrombophlebitis, increased venous pressure from any 
source (e.g., obstruction by tumor, pregnancy, pelvic 
mass).

Risk Factors: Pregnancy, family history, prolonged 
standing.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Leg pain or cramps (worse during menstruation)
• Dilated, tortuous superfi cial veins
• Spider veins (idiopathic telangiectases)
• Limb edema
• Superfi cial ulceration

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Radiculopathy (nerve root compression)
• Arthritis
• Peripheral neuritis
Associated Conditions: Stasis ulcers and dermatitis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Doppler studies may be used to evaluate the 

possibility of deep vein thrombosis but are generally not 
required for the diagnosis of varicose veins.

Special Tests: Trendelenburg-Brodie test (elevate leg, 
compress greater saphenous vein at mid-thigh, have 
patient stand: rapid refi lling of vein indicates incompe-
tent communicating veins).

Diagnostic Procedures: History and physical 
examination.

Pathologic Findings
Elongated, tortuous veins with medial fi brosis and absent 
or atrophic valves.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Frequent rest, elevation of affected 
limb, lightweight compression (hosiery), avoidance of 
proximal compression (girdles).

Specifi c Measures: Superfi cial veins may be eliminated 
with intracapillary injection of hypertonic saline 
(20% to 25%) or 1% to 3% solution of sodium tetra-
decyl sulfate (must be followed by compression for 
up to 3 weeks). Ligation or stripping of the saphenous 
veins should be considered in patients with pain, 
ulcers, recurrent phlebitis, or signifi cant cosmetic 
problems.

Diet: No specifi c dietary changes indicated. Weight loss 
when appropriate.

Activity: Active exercise routines including walking, use of 
elastic stockings (applied before arising), avoidance of 
prolonged standing or inactivity.

Patient Education: Education about risk factors and 
avoidance; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP119 
(Exercise During Pregnancy), AP045 (Exercise and 
Fitness: A Guide for Women).

Drug(s) of Choice
None.
Precautions: Some authors suggest that oral contracep-

tives not be used within 6 weeks of sclerotherapy.

Alternative Drugs
Antibiotic therapy for infected ulcers.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, evalu-

ation for progression of disease or emergence of com-
plications (skin ulcers).

Prevention/Avoidance: Avoidance of prolonged standing 
or inactivity, use of compression stockings, exercise, 
weight loss, leg elevation when at rest.

Possible Complications: Petechial hemorrhages, chronic 
edema, superfi cial ulceration and infection, chronic 
pigment change, eczema.

Expected Outcome: Generally a chronic condition with 
control possible through treatment.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Pregnancy often worsens existing disease and in -
creases the risk of future occurrence. Use of compres-
sion stockings should be encouraged for those at 
increased risk.

ICD-9-CM Codes: 454.1.
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Bartholin’s Gland: Abscess/Infection 67

INTRODUCTION

Description: An infection may occur in one or both 
Bartholin’s glands, resulting in swelling and/or abscess 
formation. Usually the process is unilateral and marked 
by pain and swelling. Systemic symptoms are minimal 
except in advanced cases.

Prevalence: Two percent of adult women develop infec-
tion or enlargement of one or both Bartholin’s glands.

Predominant Age: Of Bartholin’s gland infections, 85% 
occur during the reproductive years (peak: 20 to 29 
years).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection by Neisseria gonorrhoeae (80%), second-

ary infection by other organisms (e.g., Escherichia coli).
Risk Factors: Exposure to sexually transmitted disease, 

trauma.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Cystic, painful swelling of the labia in the area of the 

Bartholin’s gland (at 5 and 7 o’clock positions on the 
vulva) developing rapidly over 2 to 4 days; cysts can 
range in size to 8 cm or greater

• Fever and malaise (uncommon)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cellulitis
• Necrotizing fasciitis
• Mesonephric cysts of the vagina
• Lipomas
• Fibromas
• Hernias
• Hydrocele
• Epidermal inclusion or sebaceous cyst
• Bartholin’s gland malignancy (rare)
• Neurofi broma
• Kaposi sarcoma (generally associated with 

immunocompromise)
Associated Conditions: Dyspareunia.

Workup and Evaluation
Laboratory: Because bartholinitis or Bartholin’s gland 

abscess may be gonococcal in origin, further evaluation 
for other sexually transmitted disease is prudent. Most 
often, culture-positive cysts are secondarily infected by 
coliform organisms or are polymicrobial, limiting the 
value of routine culture from the cyst.

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: Inspection.

Pathologic Findings

Infl ammation, dilation of the Bartholin gland duct, abscess 
formation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, perineal hygiene.
Specifi c Measures: Mild infections may respond to anti-

biotic or topical therapies. Warm to hot sitz baths 
provide relief and promote drainage. Spontaneous drain-
age typically occurs in 1 to 4 days. Simple drainage is 
associated with recurrence; therefore, placement of a 
Word catheter, packing with iodoform gauze, or surgi-
cal marsupialization of the gland is desirable.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva), AP009 (How 
to Prevent Sexually Transmitted Diseases).

Drug(s) of Choice
Ampicillin (500 mg PO four times a day) or other broad-

spectrum antibiotic if cellulitis is present.
Ceftriaxone 125 mg IM or cefi xime 400 mg PO single dose 

or ciprofl oxacin 500 mg PO single dose for gonorrhea.
Contraindications: Known hypersensitivity or allergy to 

agent.

Alternative Therapies
Excision of the gland is often diffi cult and is associated 

with signifi cant risk of morbidity, including intraopera-
tive hemorrhage, hematoma formation, secondary infec-
tion, scar formation, and dyspareunia. For these reasons, 
excision is not generally recommended.

FOLLOW-UP
Patient Monitoring: Follow up to monitor for spontane-

ous drainage or the need for surgical intervention.
Prevention/Avoidance: Reduced exposure to sexually 

transmitted disease and vulvar trauma.
Possible Complications: Chronic cyst formation.
Expected Outcome: Recurrences occur in 5% to 10% of 

patients after marsupialization.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.3.
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Bartholin’s Gland: Cysts 68

INTRODUCTION

Description: A chronic cystic dilation of Bartholin’s gland 
and duct, generally secondary to past infection.

Prevalence: Two percent of adult women develop infec-
tion or enlargement of one or both Bartholin’s glands.

Predominant Age: Of Bartholin’s gland cysts, 85% occur 
during the reproductive years (peak: 20 to 29 years). 
Occurrence after age 40 years is rare and should raise 
concerns about malignancy.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Bartholin’s gland infection or abscess leading to 

obstruction of the duct.
Risk Factors: Exposure to sexually transmitted disease, 

trauma, prior Bartholin’s gland abscesses.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Smaller, more chronic cysts, caused by obstruction of the 

Bartholin duct, may be identifi ed by gentle palpation at 
the base of the labia majora. These cysts are smooth, 
fi rm, and tender with varying degrees of induration and 
overlying erythema. The cysts may be clear, yellow, or 
bluish in color.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Epidermal inclusion or sebaceous cyst
• Mesonephric cysts of the vagina
• Lipomas
• Fibromas
• Hernias
• Hydrocele
• Bartholin’s gland malignancy (rare)
• Neurofi broma
• Kaposi sarcoma (generally associated with immuno -

compromise)
Associated Conditions: Dyspareunia.

Workup and Evaluation
Laboratory: No evaluation indicated. (More than 80% of 

cultures of material from Bartholin’s gland cysts are 
sterile.)

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: Inspection.

Pathologic Findings
Cystic dilation of the duct and/or gland, often with chronic 
induration or infl ammation.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation, perineal hygiene.
Specifi c Measures: Asymptomatic small Bartholin’s cysts 

require no therapy. Larger or symptomatic cysts require 
surgical marsupialization. If surgery is undertaken, it 
should be reserved for a time when any infection is 
quiescent.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva).

Drug(s) of Choice
None indicated.

Alternative Therapies
Excision of the gland is often diffi cult and is associated 

with signifi cant risk of morbidity, including intraopera-
tive hemorrhage, hematoma formation, secondary infec-
tion, scar formation, and dyspareunia. For these reasons, 
excision is not generally recommended.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Reduced exposure to sexually 

transmitted disease and vulvar trauma.
Possible Complications: Dyspareunia, recurrent 

infl ammation.
Expected Outcome: Recurrences occur in 5% to 10% of 

patients following marsupialization.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.2.
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Contact Vulvitis 69
INTRODUCTION
Description: Contact vulvitis is characterized by vulvar 

irritation caused by contact with an irritant or 
allergen.

Prevalence: Relatively common.
Predominant Age: Any, but most common in reproduc-

tive and menopausal years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Irritants may be primary or immunologic in char-

acter. The list of potential irritants can be extensive, 
including “feminine hygiene” sprays, deodorants and 
deodorant soaps, tampons or pads (especially those with 
deodorants or perfumes), tight-fi tting undergarments 
or those made of synthetic fabric, colored or scented 
toilet paper, and laundry soap or fabric softener residues. 
Even topical contraceptives, latex condoms, lubricants, 
“sexual aids,” or semen may be the source of irritation. 
Soiling of the vulva by urine or feces can also create 
signifi cant symptoms. Severe dermatitis of the vulva 
resulting from contact with poison ivy or poison oak is 
found occasionally.

Risk Factors: Exposure to allergen (most often cosmetic 
or local therapeutic agents), immunosuppression, or 
diabetes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Diffuse reddening of the vulvar skin accompanied by 

itching or burning
• Symmetric, red, edematous change in the tissues
• Ulceration with weeping sores and secondary infection 

possible

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginal infection
• Local Candida infection
• Vulvar dermatoses
• Atrophic vulvitis
• Vulvar dystrophy
• Pinworms
• Psoriasis
• Seborrheic dermatitis
• Neurodermatitis
• Impetigo
• Acne inversa
Associated Conditions: Dyspareunia, dysuria.

Workup and Evaluation
Laboratory: Examination of vaginal secretions under 

saline and 10% KOH (potassium hydroxide) to rule out 
possible vaginal infection.

Imaging: No imaging indicated.
Special Tests: Vulvar biopsy rarely required, although it 

may be diagnostic.

Diagnostic Procedures: A careful history, combined with 
the withdrawal of the suspected cause, usually both con-
fi rms the diagnosis and constitutes the needed therapy.

Pathologic Findings
Vulvar biopsy shows chronic infl ammatory change and 
infi ltration by histiocytes.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene (keep the perineal 

area clean and dry; avoid tight undergarments or those 
made of synthetic fabric); education regarding preven-
tion; encourage completion of the prescribed course of 
therapy.

Specifi c Measures: Removal of identifi ed (or possible) 
allergens, topical therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, education about avoid-

ance or risk reduction; American College of Obstetri-
cians and Gynecologists Patient Education Pamphlet 
AP088 (Disorders of the Vulva).

Drug(s) of Choice
Wet compresses or soaks using Burow’s solution (alumi-

num acetate 2.5% to 5% solution, three to four times 
daily for 30 to 60 minutes), followed by air drying or 
drying with a hair dryer (on cool setting). (Loose-fi tting 
clothing and the sparing use of a nonmedicated baby 
powder may facilitate the drying process.)

Steroid creams (hydrocortisone 0.5% to 1%) or fl uori-
nated corticosteroids (Valisone 0.1%, Synalar 0.01%) 
applied two to three times a day if needed.

Precautions: Further evaluation is warranted (including 
biopsy) if initial therapy does not produce signifi cant 
improvement.

Alternative Drugs
Eucerin cream may be used to rehydrate the skin and 

reduce itching.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Avoidance of possible aller -

gens.
Possible Complications: Excoriation, chronic vulvar 

change (thickening).
Expected Outcome: With removal of causative agent, 

complete resolution should be expected.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.10.
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Dyspareunia: Insertional 70

INTRODUCTION

Description: Pain that occurs with sexual penetration is 
considered to be insertional dyspareunia. This may be 
in the form of mild discomfort that may be tolerated, 
pain that completely prevents intromission, or any level 
of pain in between. In severe cases, pain may lead to 
severe vaginal spasms that interfere with penetration 
(vaginismus).

Prevalence: Roughly 15% of women each year (severe—
less than 2% of women).

Predominant Age: Reproductive and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Congenital factors (duplication of the vagina, 

hymenal stenosis, vaginal agenesis, vaginal septum), cys-
titis (acute or chronic), hemorrhoids, inadequate lubri-
cation (abuse [current or past], arousal disorders, 
insuffi cient foreplay, medication, phobias), pelvic 
(levator) muscle spasm, pelvic scarring (episiotomy, sur-
gical repairs [colporrhaphy]), proctitis, trauma (acute or 
chronic sequelae), urethral diverticula, urethral syn-
drome, urethritis (bacterial or chlamydial), vaginismus, 
vulvar (atrophic vulvitis, chancroid, chemical irritation 
[deodorants, adjuncts, lubricants]), herpes vulvitis, 
hypertrophic vulvar dystrophy, lichen sclerosus, lym-
phogranuloma venereum, vestibulitis, vulvitis (infec-
tious), vulvodynia.

Risk Factors: Those associated with causal pathologic 
conditions.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Sharp, burning, or pinching discomfort felt externally 

(vulva and perineum) during attempts at vaginal pene-
tration (not limited to the penis). The discomfort is 
generally localized to the vulva, perineum, or outer 
portion of the vagina. The symptoms may help to local-
ize the cause but are often generalized and nonspecifi c.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vulvitis (including condyloma)
• Vestibulitis
• Vaginitis
• Bartholin’s gland infection, abscess, cyst
• Atrophic change
• Anxiety, depression, phobia
• Sexual or other abuse
• Postherpetic neuralgia
• Hymenal stenosis
• Hymenal caruncle
Associated Conditions: Vaginismus, orgasmic 

dysfunction.

Workup and Evaluation

Laboratory: No evaluation indicated. Urinalysis, micro-
scopic examination of vaginal secretions, and cultures 
(cervical and urethral) only for the evaluation of specifi c 
processes and clinical suspicion.

Imaging: No imaging indicated.
Special Tests: Colposcopic examination of the vulva and 

introitus if vestibulitis is suspected.
Diagnostic Procedures: History and pelvic 

examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance, and relax-

ation measures. Vaginal lubricants (water-soluble or 
long-acting agents such as Astroglide, Replens, Lubrin, 
K-Y Jelly, and others), local anesthetics (for vulvar 
lesions), or pelvic relaxation exercises may be appropri-
ate while more specifi c therapy is under way. These may 
be especially useful during the early phase of therapy 
when arousal may be compromised by the experience of 
pain.

Specifi c Measures: Because dyspareunia is ultimately a 
symptom, the specifi c therapy for any form of sexual 
pain is focused on the underlying cause.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, relaxation training, pro-

gressive desensitization; American College of Obstetri-
cians and Gynecologists Patient Education Pamphlet 
AP020 (Pain During Intercourse), AP042 (You and 
Your Sexuality [Especially for Teens]).

Drug(s) of Choice
The judicious use of anxiolytics or antidepressant medica-

tions for selected patients may be appropriate but for 
short periods of time only.

Alternative Therapies
Modifying the sexual techniques used by the couple may 

reduce pain with intercourse. Delaying penetration until 
maximal arousal has been achieved improves vaginal 
lubrication, ensures vaginal apex expansion, and pro-
vides an element of control for the female partner. 
Sexual positions that allow the women to control the 
direction and depth of penetration (such as woman 
astride) may also be of help.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for signs of abuse, anxiety, or depression.
Prevention/Avoidance: None.
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Possible Complications: Marital discord, orgasmic or 
libidinal dysfunction.

Expected Outcome: With diagnosis and treatment of the 
underlying cause, response should be good.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 625.0.
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Female Circumcision 71
INTRODUCTION

Description: Female circumcision is removal of part or all 
of the external genitalia including the labia majora, labia 
minora, the clitoris, or all three. Female circumcision 
(female genital mutilation, infi bulation) is generally per-
formed as a ritual process, often without benefi t of anes-
thesia and frequently under unsterile conditions. The 
resulting scarring may preclude intromission. The 
amount and location of tissue removed determine 
the type of infi bulation:

• Type I—excision of the prepuce, with or without exci-
sion of part or the entire clitoris

• Type II—excision of the clitoris with partial or total 
excision of the labia minora (most common form)

• Type III—excision of part or all of the external genitalia 
and stitching/narrowing of the vaginal opening 
(infi bulation)

• Type IV—pricking, piercing, or incising of the clitoris, 
labia, or both; stretching of the clitoris, labia, or both; 
cauterization by burning of the clitoris and surrounding 
tissue
Other forms of female genital mutilation include the 

following:
• Scraping of the tissue surrounding the vaginal orifi ce 

(angurya cuts) or cutting of the vagina (gishiri cuts)
• Introduction of corrosive substances or herbs into the 

vagina to cause bleeding or for the purpose of tightening 
or narrowing it

• Any other procedure that falls under the defi nition given 
previously

Prevalence: Approximately 168,000 women in the United 
States, approximately 96% of women in some African 
countries (e.g., Somalia). (Amnesty International esti-
mates that it is performed on more than 130 million 
women worldwide.)

Predominant Age: Majority performed during early 
teens.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Performed as part of ritual or religious beliefs, 

generally without the permission and often without the 
cooperation of the young girl herself.

Risk Factors: Most common in some African and South-
east Asian cultures.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Signifi cant scarring and deformity of the external genital 

structures, often to the point of complete obliteration of 
vaginal introitus (varies with the type and extent of the 
procedure performed)

• Obstruction may be suffi cient to result in amenorrhea 
or dysmenorrhea

• Dyspareunia
• Orgasmic dysfunction
• Libidinal dysfunction
• Obstruction or hindrance to vaginal delivery

DIAGNOSTIC APPROACH
Diff erential Diagnosis

• Childhood burn injuries
• Intersex condition
• Imperforate hymen
Associated Conditions: Dyspareunia, libidinal dysfunc-

tion, and orgasmic dysfunction.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
Absent or grossly scarred and deformed external genital 
tissues.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, support, and culturally 

sensitive education.
Specifi c Measures: Surgical opening of fused or scarred 

genital tissue may be necessary to allow for menstrual 
hygiene and sexual function. An anterior episiotomy, 
with or without subsequent repair, may be required at 
the time of childbirth (see the following).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Culturally sensitive discussion of 

female anatomy, sexuality, and menstrual hygiene.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. (Cervi-

cal samples for cytologic examination may be diffi cult to 
obtain in patients with extensive scarring until or unless 
surgical revision is performed.)

Prevention/Avoidance: Education of parents of young 
girls in cultures at risk for the procedure.

Possible Complications: Acutely (at the time of the pro-
cedure)—bleeding and infection (including tetanus), 
urinary retention, pain. Long term—sexual dysfunction, 
diffi culty with menstrual hygiene, recurrent vaginal or 
urinary tract infections, retrograde menstruation, hema-
tocolpos, chronic pelvic infl ammatory disease.

Expected Outcome: Sexual sequelae are often lifelong 
despite surgical revision (especially when clitoridectomy 
has been performed).

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, but 

presence may complicate conception and delivery. 
Delivery may require an anterior episiotomy with atten-
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dant increased risk of bleeding. (Subsequent repair of 
the episiotomy is illegal in some locations such as the 
United Kingdom and others because this amounts to 
reinfi bulation.)

ICD-9-CM Codes: 624.4 (Old laceration or scarring of 
the vulva).

REFERENCES
Level II
Elmusharaf S, Elhadi N, Almroth L: Reliability of self reported form 

of female genital mutilation and WHO classifi cation: cross sec-
tional study. BMJ 2006;333:124. Epub 2006 Jun 27.

WHO study group on female genital mutilation and obstetric 
outcome; Banks E, Meirik O, Farley T, et al: Female genital mutila-
tion and obstetric outcome: WHO collaborative prospective study 
in six African countries. Lancet 2006;367:1835.

Level III
Adams KM, Gardiner LD, Assefi  N: Healthcare challenges from 

the developing world: post-immigration refugee medicine. BMJ 
2004;328:1548.

Aziz FA: Gynecologic and obstetric complications of female circumci-
sion. J Gynaecol Obstet 1980;17:560.

Baker CA, Gilson GJ, Vill MD, Curet LB: Female circumcision: 
obstetric issues. Am J Obstet Gynecol 1993;169:1616.

Council on Scientifi c Affairs, American Medical Association: Female 
genital mutilation. JAMA 1995;274:1714.

Cuntner LP: Female genital mutilation. Obstet Gynecol Surv 
1985;40:437.

Khaled K, Vause S: Genital mutilation: a continued abuse. Br J Obstet 
Gynaecol 1996;103:86.

Lentz GM: Rape, incest, and domestic violence. In Katz VL, Lentz 
GM, Lobo RA, Gershenson DM: Comprehensive Gynecology, 5th 
ed. Philadelphia, Mosby/Elsevier, 2007:207.

Toubia N: Female circumcision as a public health issue. N Engl J 
Med 1994;331:712.

World Health Organization: Female genital mutilation. Fact sheet 
241, 2000. Available at: http://www.who.int/mediacentre/fact-
sheets/fs241/en/l. Accessed June 7, 2007.

Clitoris and
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opening for urine and
menstrual flow
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Acne Inversa (Hidradenitis Suppurativa) 72
INTRODUCTION

Description: Acne inversa (formerly hidradenitis suppu-
rativa) is a chronic, unrelenting, refractory infection 
of the skin and subcutaneous tissue initiated by obstruc-
tion and subsequent infl ammation of follicles and 
apocrine glands, with resultant sinus and abscess forma-
tion. This process may involve the axilla, vulva, and 
perineum. 

Prevalence: Uncommon. Four to fi ve times more common 
in females; reported to occur in as many as 4% of women 
in some studies.

Predominant Age: Reproductive (not found before 
puberty).

Genetics: Suggestions of family pattern, but genetic link 
remains unproved. (In some studies, as many as 38% of 
patients have a similarly affected relative.)

ETIOLOGY AND PATHOGENESIS
Causes: Recurrent infections that arise in subcutaneous 

nodules. Proposed—hypersensitivity to androgens.
Risk Factors: None known. Proposed—excessive heat, 

perspiration, tight clothing, and obesity.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Recurrent and chronic infl ammatory and ulcerated por-

tions of labia associated with pain and foul-smelling 
discharge

• Multiple draining sinuses and abscesses

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Sexually transmitted disease (granuloma inguinale, lym-

phogranuloma venereum)
• Crohn disease
• Fox-Fordyce disease
• Bacterial folliculitis and furunculosis
Associated Conditions: Dyspareunia, vulvodynia.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Biopsy of the affected area may be neces-

sary to establish the diagnosis.
Diagnostic Procedures: History, physical, and biopsy of 

affected area.

Pathologic Findings
Infl ammation of the apocrine glands with occlusion of 
ducts, cystic dilation, and inspissation of keratin material. 
Multiple draining sinuses and abscesses are common.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene, sitz baths, loose-

fi tting clothing.

Specifi c Measures: Most effective therapy is based on 
early, aggressive, wide excision of affected area. Topical 
therapy with antibiotics, topical steroids, oral contracep-
tives, antiandrogens, and isotretinoin may be used in 
early or mild cases.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. Patients frequently abandon 

intercourse because of pain, discharge, odor, or 
embarrassment.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva).

Drug(s) of Choice
Antibiotics (tetracycline 2 g PO daily, clindamycin topical 

daily), topical steroids, oral contraceptives, antiandro-
gens (fi nasteride: Proscar, Propecia, etc.), and isotreti-
noin (Accutane) 0.5 to 2.0 mg/kg in two divided doses 
for 15 to 20 weeks. A second course may be considered 
after a 2-month hiatus.

Contraindications: Isotretinoin must not be taken during 
pregnancy. Therefore, isotretinoin should not be given 
to women who are or may become pregnant.

Precautions: Isotretinoin should be given with food. 
Isotretinoin has been associated with the development 
of pseudotumor cerebri. Periodic assessment of liver 
function, cholesterol and triglyceride levels, and white 
blood counts should be carried out on patients receiving 
isotretinoin therapy.

Interactions: See individual agents.

Alternative Drugs
Dexamethasone or gonadotropin-releasing hormone ago-

nists have been proposed, but costs and side effects limit 
their use.

Infl iximab (Remicade) and other immunosuppressant 
agents have shown promise but are second-line therapies 
reserved for resistant cases.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, watch 

for periodic worsening or secondary infection.
Prevention/Avoidance: Meticulous perineal hygiene; 

keep the affected area dry.
Possible Complications: Secondary infection, abscess 

formation, scarring, sexual dysfunction.
Expected Outcome: Relapses and chronic infections are 

common. With surgical excision, results are generally 
good, but scarring and dyspareunia may persist or 
result.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Isotretinoin should not be given to women who are or 
may become pregnant.

ICD-9-CM Codes: 705.83.
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Hymenal Stenosis 73
INTRODUCTION

Description: Hymenal stenosis is thickening or narrowing 
of the hymenal opening resulting in diffi culty in tampon 
use and intercourse.

Prevalence: Uncommon.
Predominant Age: Congenital, although generally diag-

nosed in the early reproductive years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Congenital narrowing of the hymen or scarring 

after trauma or surgery (e.g., previous excision, 
trauma).

Risk Factors: Introital surgery (for iatrogenic cases).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Insertional dyspareunia
• Diffi culty with tampon use
• Narrowing of the vaginal introitus

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vulvar vestibulitis
• Vaginismus
• Other vulvitis
• Cribriform hymen
Associated Conditions: Dyspareunia, orgasmic or libidi-

nal dysfunction.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance.
Specifi c Measures: Gentle digital dilation, surgical 

excision.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Sexual dysfunction.

Expected Outcome: Generally good, but secondary 
problems (such as sexual dysfunction) often may 
persist.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy once 

achieved. Generally no effect on the route of delivery. 
Delivery (with or without an episiotomy) often results 
in improvement or resolution of symptoms.

ICD-9-CM Codes: 623.3.

Thick, fibrous hymen
(after cruciate incision)
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Hyperplastic Vulvar Dystrophy 
(Squamous Cell Hyperplasia)

74

INTRODUCTION

Description: Hypertrophic vulvar dystrophy causes a 
thickening of the vulvar skin over the labia majora, outer 
aspects of the labia minora, and clitoral areas. Eczema-
tous infl ammation or hyperkeratosis may be present.

Prevalence: Common, 40% to 45% of non-neoplastic 
epithelial disorders.

Predominant Age: Middle to late reproductive and 
beyond.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Dermal reaction to chronic itch-

scratch cycle. Often associated with or worsened by 
stress.

Risk Factors: Genital atrophy (postmenopausal), recur-
rent vulvitis.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vulvar itching (almost always present)
• Dusky-red to thickened-white appearance of the vulva
• Fissuring and excoriations (common)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vulvar cancer (premalignant or malignant changes)
• Chronic mycotic vulvitis
• Contact vulvitis
• Psoriasis
• Lichen sclerosus
Associated Conditions: Vulvodynia, vulvar pruritus, and 

dyspareunia.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Biopsy may be required to confi rm the 

diagnosis. Cultures for Candida or other dermatophytes 
should be considered.

Diagnostic Procedures: History, physical examination, 
colposcopy, or biopsy of lesions.

Pathologic Findings
Thickening of the epithelium with acanthosis, elongation 
of the epithelial folds, and chronic infl ammatory changes 
(lymphocytes and plasma cells) occur. Hyperkeratosis may 
be present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene, sitz baths, stress 

reduction. Reduce or eliminate sources of irritation such 

as candidiasis or contact allergy. Wearing white cotton 
gloves (especially at night) reduces the tissue damage 
caused by scratching.

Specifi c Measures: Treatment is focused on interrupting 
the itch-scratch-rash-itch cycle. Topical steroids, peri-
neal soothing agents, and agents to reduce itching are 
most effective. If signifi cant improvement is not achieved 
in 3 months, biopsy is indicated.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva).

Drug(s) of Choice
Fluocinolone acetonide (0.025% or 0.01%), triamcinolone 

acetonide (0.01%) or betamethasone valerate (Valisone 
0.1%), or a similar corticosteroid applied two to three 
times daily may give relief. Once relief is achieved, treat-
ment should switch to hydrocortisone 2.5% cream or 
ointment.

For itching: diphenhydramine hydrochloride (Benadryl) or 
hydroxyzine hydrochloride (Atrax) used at night.

Contraindications: See individual agents.
Precautions: Fluorinated steroids should be used for short 

periods only and replaced with hydrocortisone or non-
steroidal therapies when possible.

Interactions: See individual agents.

Alternative Drugs
Topical clobetasol propionate (0.05%) may be used if 

relief of pruritus is not achieved with less potent 
agents.

Subcutaneous injections of triamcinolone (5-mg suspen-
sion mixed with 2 mL of saline) or alcohol (0.1 to 0.2 mL 
of absolute alcohol) have been reported but should be 
reserved for the most intractable disease.

Topical progestins and androgens have been advocated as 
alternative therapies.

FOLLOW-UP
Patient Monitoring: Constant vigilance is required to 

watch for possible premalignant or malignant changes 
that can often mimic these lesions and those of lichen 
sclerosus.

Prevention/Avoidance: Avoidance of local irritants.
Possible Complications: Vulvar cancer may be over-

looked; excoriation is common with secondary infection 
possible.

Expected Outcome: Generally good if itch-scratch cycle 
is broken.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 624.3.
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Imperforate Hymen 75
INTRODUCTION

Description: An imperforate hymen is the most com-
monly encountered anomaly resulting from abnormali-
ties in the development or canalization of the Müllerian 
ducts.

Prevalence: Uncommon.
Predominant Age: Generally not diagnosed until 

puberty.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Failure of the endoderm of the urogenital sinus 

and the epithelium of the vaginal vestibule to fuse and 
perforate during embryonic development.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vaginal obstruction
• Primary amenorrhea
• Cyclic abdominal pain
• Hematocolpos

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginal agenesis
• Hermaphroditism
Associated Conditions: Endometriosis, vaginal adenosis, 

infertility, chronic pelvic pain, sexual dysfunction, and 
hematocolpos.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography to evaluate the upper genital 

tract.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examin -

ation.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance.
Specifi c Measures: Incision of hymenal membrane and 

drainage of vaginal canal.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.

Possible Complications: Hematocolpos, endometriosis, 
hymenal scarring and narrowing after surgical 
excision.

Expected Outcome: Generally good with early resection. 
Delayed diagnosis is associated with reduced fertility 
caused by secondary damage (endometriosis).

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although often associated with conditions that do affect 
fertility, such as endometriosis. Reproductive outlook is 
best when diagnosis and treatment occur early.

ICD-9-CM Codes: 752.42.

Imperforate
hymen
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times a week if desired, although generally not neces -
sary.

Contraindications: Undiagnosed vaginal bleeding.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Good perineal hygiene.
Possible Complications: Vaginitis, urinary tract infec-

tion, urinary retention, or vaginal cyst formation.
Expected Outcome: Excellent.

MISCELLANEOUS
ICD-9-CM Codes: 624.9.

Labial Adhesions 76
INTRODUCTION

Description: Labial adhesions are agglutination of the 
labial folds resulting in fusion in the midline.

Prevalence: One percent to 2% of female children.
Predominant Age: Peak 2 to 6 years; may be found at any 

age up to puberty. May also occur in postmenopausal 
women with signifi cant vulvar atrophy.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Local infl ammation and the hypoestrogenic envi-

ronment of preadolescence.
Risk Factors: Labial infections or irritation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Fusion of the labia majora in the midline (extends from 

just below the clitoris to the posterior fourchette)
• Retention of urine in the vestibule or vagina resulting 

in irritation, discharge, and odor

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Intersex
• Female circumcision
• Sexual abuse
Associated Conditions: Urinary tract infection.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance, perineal 

hygiene, and sitz baths.
Specifi c Measures: Topical estrogen cream, gentle trac-

tion to separate the labia (only after estrogen pretreat-
ment; generally not necessary and strongly discouraged). 
Surgical treatment is almost never required.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP041 (Growing Up [Especially for Teens]).

Drug(s) of Choice
Topical estrogen cream (Premarin vaginal cream, Dienes-

trol cream)—small portion applied to the vulva twice a 
day for 7 to 10 days. May be continued one to three 
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Lichen Planus 77

INTRODUCTION

Description: Lichen planus is a non-neoplastic epithelial 
disorder that affects glabrous skin, hair-bearing skin and 
scalp, nails, mucous membranes, or the oral cavity and 
the vulva.

Prevalence: Unknown, but relatively common.
Predominant Age: 30 to 60 years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Proposed—autoimmune disorder, 

possibly initiated by certain drugs such as beta blockers, 
angiotensin-converting enzyme (ACE) inhibitors.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Red erosion and ulceration of the vulva and inner aspects 

of the labia minora (may precede oral lesions by years; 
33% of patients)

• Loss of the labia minora with scarring, adhesions, and 
narrowing common (complete obliteration of the vagina 
possible); dyspareunia and postcoital bleeding common

• Oral lesions—reticulated gray, lacy pattern (Wickham’s 
striae) with gingivitis (vulvar involvement in 50% of 
patients with oral lesions)

DIAGNOSTIC APPROACH
Diff erential Diagnosis:
• Amebiasis
• Behçet’s syndrome
• Candidiasis
• Dermatophyte infection
• Lichen sclerosus
• Neurodermatitis
• Pemphigus and pemphigoid (cicatricial or bullous 

type)
• Plasma cell vulvitis
• Psoriasis
• Squamous cell hyperplasia
• Systemic lupus erythematosus
• Vulvar intraepithelial neoplasia (VIN III)
Associated Conditions: Hair loss and a history of papular 

lesions on the skin (ankle, dorsal surface of the hands, 
and fl exor surfaces of the wrists and forearms).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Skin biopsy (taken from the nearby intact 

skin or mucous membranes rather than the ulcer). Direct 
immunofl uorescence testing on fresh tissue.

Diagnostic Procedures: History, physical examination, 
and biopsy.

Pathologic Findings

Chronic infl ammatory cell infi ltrate (lymphocytes and 
plasma cells) involving the superfi cial dermis and the basal 
and parabasal epithelium. Liquefaction necrosis with 
colloid bodies may be present. Prominent acanthosis with 
a prominent granular layer and hyperkeratosis. Ulceration 
and bullae may be present. Hyperkeratosis is absent in the 
vulvar tissues.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, local cleansing, 

antipruritics.
Specifi c Measures: Therapy is often diffi cult, chronic, 

and prone to failure or relapse. Therapies include ste-
roids, retinoids, griseofulvin, dapsone, cyclosporine, and 
surgery. Vaginal dilators may be necessary to maintain 
vaginal caliber.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva).

Drug(s) of Choice
Topical steroids (betamethasone valerate 0.1% ointment 

or hydrocortisone 25 mg vaginal suppository daily) or
Griseofulvin (250 mg PO twice a day) or
Dapsone (50 to 100 mg PO daily; after negative results 

of screening for glucose-6-phosphate dehydrogenase) 
or

Isotretinoin (Accutane) 0.5 to 1 mg/kg/day in divided 
doses (or etretinate [Tegison] 0.75 to 1 mg/kg/day in 
two doses) or

Cyclosporine (1 mg/kg/day, increased weekly by 0.5 mg/
kg/day up to 3 to 5 mg/kg/day).

Contraindications: Vulvar cancer. Isotretinoin and etreti-
nate are teratogenic and must not be given during preg-
nancy or if there is a potential for pregnancy.

Precautions: Continued or prolonged use of topical ste-
roids may result in thinning of the skin outside the area 
of lichen sclerosus with subsequent atrophy and trau-
matic injury (splitting and cracking). The use of dapsone, 
isotretinoin, etretinate, or cyclosporine requires careful 
monitoring of complete blood counts, liver function 
tests, cholesterol, triglycerides, electrolytes, urea nitro-
gen, creatinine, and creatinine clearance. Reliable con-
traception must be maintained if isotretinoin or etretinate 
is used.

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Because malignant change is possi-

ble, long-term follow-up is required.
Prevention/Avoidance: None.
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Possible Complications: Vulvar lesions are often chronic 
and may undergo malignant change.

Expected Outcome: Chronic therapy required with 
relapses common.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 697.0.
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Lichen Sclerosus 78

INTRODUCTION

Description: Lichen sclerosus is a chronic condition of 
the vulvar skin characterized by thinning, distinctive 
skin changes and infl ammation. It is non-neoplastic and 
involves glabrous skin and the vulva. The term lichen 
sclerosus et atrophicus has been dropped because the epi-
thelium is metabolically active, not atrophic. (At one 
time, the condition was referred to as kraurosis vulvae.)

Prevalence: Common.
Predominant Age: Late reproductive to early menopausal 

(however, may be seen as early as 6 months).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Proposed—immunologic (autoim-

mune), genetic, inactive or defi cient androgen receptors, 
epidermal growth factor defi ciency.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intense itching common (99%)
• Thinned, atrophic-appearing skin, with linear scratch 

marks or fi ssures (the skin often has a “cigarette-paper” 
or parchment-like appearance); these changes frequently 
extend around the anus in a fi gure-eight confi guration

• Atrophic changes result in thinning, or even loss, of the 
labia minora and signifi cant narrowing of the introitus

• Fissures, scarring, and synechiae cause marked pain for 
some patients

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Lichen simplex (hyperplastic vulvar dystrophy)
• Scleroderma
• Vitiligo
• Paget’s disease
• Vulvar candidiasis
• Squamous cell hyperplasia or carcinoma (when thicken-

ing is present)
Associated Conditions: Dyspareunia, vulvodynia, vulvar 

pruritus, hypothyroidism, vulvar squamous cancer (5% 
lifetime risk).

Workup and Evaluation
Laboratory: Thyroid function studies should be consid-

ered because up to one third of patients have coexisting 
hypothyroidism.

Imaging: No imaging indicated.
Special Tests: Culture or KOH (potassium hydroxide) 

wet preparations of skin scrapings may help to evaluate 
the possibility of candidiasis. Punch biopsy of the skin 
will establish the diagnosis.

Diagnostic Procedures: History, physical examination, 
and biopsy of affected area.

Pathologic Findings

Loss of normal vulvar architecture with loss of rete 
pegs; a homogeneous dermis with edema, fi brin, and 
loss of vascularity; elastic fi bers; and dermal collagen. 
Chronic infl ammation is common, and spongiosis of the 
basilar epithelial cells is often present. Ulceration or 
hypertrophy may be present as a result of rubbing or 
scratching.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, perineal hygiene, cool 

sitz baths, moist soaks, or the application of soothing 
solutions such as Burow’s solution. Patients should be 
advised to wear loose-fi tting clothing and keep the area 
dry and well ventilated. Emollients such as petroleum 
jelly may help to reduce local drying.

Specifi c Measures: Topical steroid therapy is preferred 
over the traditional testosterone cream. Surgical exci-
sion is occasionally required if medical therapy fails. 
This is associated with a high rate of recurrence and the 
risk of postsurgical scarring.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva), AP028 (Vag-
initis: Causes and Treatments), AP020 (Pain During 
Intercourse).

Drug(s) of Choice
Burow’s solution (Domeboro, aluminum acetate 5% 

aqueous solution, three to four times daily for 30 to 60 
minutes).

Crotamiton 10% (Eurax) may be applied topically, twice 
daily. High-potency prednisolone analogs (clobetasol 
propionate, Cormax, Temovate) 0.05% twice a day for 
30 days, every night for 30 days, then daily.

Fluorinated corticosteroids (Valisone 0.1%, Synalar 
0.01%) applied two to three times a day for 2 weeks. 
Lower-potency steroids (hydrocortisone) may be used 
after initial therapy or in children.

Testosterone propionate in petrolatum (2%) applied two 
to three times daily for up to 6 months.

Contraindications: Vulvar cancer.
Precautions: Continued or prolonged use of topical ste-

roids may result in thinning of the skin outside the area 
of lichen sclerosus with subsequent atrophy and trau-
matic injury (splitting and cracking). Prolonged testos-
terone propionate therapy may be associated with clitoral 
enlargement or pain, local burning, or erythema. Rarely, 
hirsutism may result.

Alternative Drugs
In selected patients, intralesional steroids (Kenalog-10) 

may be used.
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Expected Outcome: Initial response is generally good, 
but recurrence is common, often necessitating lifelong 
therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy 

(generally not a consideration).
ICD-9-CM Codes: Based on location and severity of 

disease.
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Topical progesterone (400 mg in oil with 4 oz of Aqua-
phor, applied twice a day) may be substituted for testos-
terone cream in children.

Topical tacrolimus has been studied in a limited number 
of patients, but it does not work as fast or as effectively 
as potent topical corticosteroids.

FOLLOW-UP
Patient Monitoring: Frequent follow-up (3 to 6 months) 

is required to watch for recurrence or worsening of 
symptoms.

Prevention/Avoidance: None.
Possible Complications: Scarring and narrowing of the 

introitus may be suffi cient to preclude intercourse. 
Excoriation with secondary infections may occur. Areas 
that become hyperplastic as a result of scratching are 
thought to be at increased risk for premalignant or 
malignant changes (squamous cell carcinoma—lifetime 
risk of 3% to 5%).

Lichen sclerosus
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Vulvar Cancer 79

INTRODUCTION
Description: Squamous cell cancer of the vulva generally 

presents as an exophytic ulcer or hyperkeratotic plaque. 
It may arise as a solitary lesion or develop hidden within 
hypertrophic or other vulvar skin changes, making diag-
nosis diffi cult and often delayed.

Prevalence: Fewer than 5000 cases per year, 4% of gyne-
cologic malignancies. (The incidence of vulvar cancer 
increased by approximately 20% between 1973 and 
2000, likely related to increased exposure to human 
papillomavirus [HPV].)

Predominant Age: In situ 40 to 49, invasive 65 to 70.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Thought to be associated with human 

papillomavirus.
Risk Factors: Infection with human papillomavirus 

(molecular analysis had detected human papillomavirus 
DNA in 40% of vulvar cancers), smoking, immunosup-
pression, lichen sclerosus.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Itching, irritation, cracking, or bleeding of the vulva, 

most common on the posterior two thirds of the labia 
majus

• Ulcerated exophytic lesion or hyperkeratotic plaque 
(late in disease)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Hypertrophic vulvar dystrophy
• Lichen sclerosus
Associated Conditions: Hyperplastic vulvar dystrophy.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Biopsy of any suspicious lesion.
Diagnostic Procedures: History, physical examination, 

and vulvar biopsy.

Pathologic Findings
Histologic types include squamous cell (90%), melanoma 
(5%), basaloid, warty, verrucous, giant cell, spindle cell, 
acantholytic squamous cell (adenoid squamous), lympho-
epithelioma-like, basal cell, and Merkel cell. Sarcoma 
accounts for approximately 2% of vulvar cancers. Meta-
static tumors from other sources are rare, but they do 
occur.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Early evaluation (generally by biopsy). 

(The majority of women have had symptoms for more 
than 6 months before a diagnosis is made.)

Specifi c Measures: Initial treatment consists of wide local 
excision (1-cm margins). Subsequent therapy, including 
node dissections and adjunctive therapy (radiation), is 
determined by the stage of disease, cell type, and surgical 
margins.

Diet: No specifi c dietary changes indicated.
Activity: No restriction, except as dictated by surgical 

therapy.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP088 
(Disorders of the Vulva).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrence or 

additional new lesions. Any patient who has had human 
papillomavirus–related dysplasia should avoid the vulvar 
use of topical steroids because this may increase the risk 
of recurrence.

Prevention/Avoidance: None.
Possible Complications: Distant spread and disease 

progression, secondary infection. Wound breakdown 
after surgical excision is common.

Expected Outcome: If tumor invasion is less than 1 mm, 
the risk of lymph node involvement is essentially 0 and 
high success rates may be expected. Five-year survival 
rates decline with advancing stage: 20% with deep node 
involvement. Overall 5-year survival is 70%.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although the presence of a pregnancy may affect surgical 
therapeutic options.

ICD-9-CM Codes: Specifi c to cell type and location.
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Vulvar Hematoma 80
INTRODUCTION
Description: Vulvar hematoma is swelling of one or both 

labia because of interstitial bleeding, most often after 
blunt trauma.

Predominant Age: Most common in childhood and teen 
years but may occur at any age.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Blunt trauma (straddle injury, sexual abuse, rape, 

water skiing), vaginal surgery or delivery, varicose veins 
of vulva.

Risk Factors: Sports activities; uncommonly, consensual 
intercourse.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painful swelling of one or both labia
• Dark blue or black discoloration
• Bleeding from vulva if laceration is present

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bartholin’s gland cyst or abscess
• Varicose veins of vulva
• Lymphogranuloma venereum
• Acne inversa
Associated Conditions: The presence of vaginal lacera-

tions must always be considered.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and gentle visualization, 

speculum examination if vaginal trauma also suspected 
or possible.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Analgesics (avoid aspirin), pressure, 

ice packs.
Specifi c Measures: Surgical drainage for rapidly expand-

ing hematomas or those more than 10 cm in diameter. 

Children with vulvar trauma should have a tetanus 
toxoid booster if none has been given in the preceding 
5 years.

Diet: No specifi c dietary changes indicated.
Activity: Bed rest until condition is stable; return to activ-

ity as tolerated.

Drug(s) of Choice
Nonaspirin analgesics.

FOLLOW-UP
Patient Monitoring: Observation for expanding hema-

toma, hemodynamic monitoring if blood loss severe.
Prevention/Avoidance: Proper footwear during sports.
Possible Complications: Chronic expanding hematoma 

with fi brosis and pain.
Expected Outcome: Most hematomas gradually resolve 

with conservative management only.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy; 

rarely may complicate delivery if present before or 
during labor. More often, delivery precedes hematoma 
formation.

ICD-9-CM Codes: 624.5, 664.5 (Vulvar hematoma fol-
lowing delivery).
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Typical appearance of vulvar hematoma,
a hematoma involving one or both labia

Presence of vulvar hematoma in children most
often due to “straddle” injury, but should raise
concern of sexual abuse, especially if lacerations
are present

“Straddle” injury
is common cause of
vulvar hematoma

Vulvar Hematoma

Vulvar varicosities, trauma and
childbirth may all contribute to
vulvar hematoma formation

with
E. Hatton
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Vulvar Lesions 81
THE CHALLENGE
The skin of the vulva is subject to all the changes that affect 
skin elsewhere in the body. In addition, the tissues of the 
vulva represent a rich ecosystem, with interactions between 
tissues, fl uids, hormones, and microbes.
Scope of the Problem: In gynecologic practices, two or 

more patients a day with these concerns is the norm.
Objectives of Management: To establish a timely diag-

nosis and management plan for those patients with 
vulvar lesions.

TACTICS
Relevant Pathophysiology: The skin of the vulva is like 

that of other areas of the body with stratifi ed squamous 
epithelium; hair follicles; and sebaceous, sweat, and apo-
crine glands. Just as in other areas of the body, the vulva 
is susceptible to infl ammatory and dermatologic dis-
eases. Intertrigo, acne inversa, psoriasis, seborrheic 
dermatitis, Fox-Fordyce disease, fi fth disease, changes 
caused by Behçet’s or Crohn’s diseases, viral infections, 
and parasites may all affect the skin of the vulva. The 
skin of the vulva is also vulnerable to irritation from 
vaginal secretions, recurrent urinary loss, or contact 
with external irritants (such as soap residue, perfumes, 
fabric softeners, or infestation by pinworms). Changes 
may occur because of the effects of diabetes or hormonal 
alterations and dermatoses such as hypertrophic dystro-
phy, lichen sclerosus, psoriasis, and others.

Strategies: The character of the lesion or vulvar fi ndings 
may be used to establish a working diagnosis for the 
patient with a vulvar lesion. Processes that result in 
lesions that occupy a superfi cial location are different 
from those that cause processes deep within the tissues 
of the vulva. It is important to keep in mind that many 
conditions that cause vulvar lesions may present in 
several forms. Consequently, in any decision tree based 

on lesion morphology, some diagnoses may be repre-
sented at the end of more than one branch (e.g., sebor-
rheic keratosis or nevus).

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP088 
(Disorders of the Vulva).

IMPLEMENTATION
Special Considerations: In addition to the diagnoses dis-

cussed in the preceding, several other signifi cant possi-
bilities must always be considered when diffuse symptoms 
and fi ndings are present: atopic dermatitis, contact der-
matitis, fi xed drug reaction, and factitial vulvitis. When 
cystic structures are encountered, the possibility of con-
genital remnants such as mesothelial cysts (cysts of the 
canal of Nuck), Wolffi an duct remnants, and periure-
thral cysts must be considered. Lipomas, neurofi bromas, 
rhabdomyomas, schwannomas, and leiomyomas may 
present as fl eshy tumors of the vulva. Of special impor-
tance are lesions that involve signifi cant necrosis: nec-
rotizing fasciitis and pyoderma gangrenosum. Both of 
these processes represent a signifi cant threat to the life 
and health of the patient and require prompt and aggres-
sive treatment.
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Senile atrophy Kraurosis vulvae

Leukoplakia Lichenification

Herpes genitalis Psoriasis
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Folliculitis and furunculosis Tinea cruris

Varicose veins Angioneurotic edema

Elephantiasis Diabetic vulvitis 
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Trichomoniasis Moniliasis

Bartholin’s cyst Sebaceous cyst

Inclusion cyst

Cyst of Canal of Nuck
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Vulvar Vestibulitis 82

INTRODUCTION
Description: Vulvar vestibulitis is an uncommon syn-

drome of intense sensitivity of the skin of the posterior 
vaginal introitus and vulvar vestibule, with progressive 
worsening, which leads to loss of function.

Prevalence: Some estimates place it at 15% of all women, 
but signifi cant, disabling symptoms are much less 
common.

Predominant Age: 19 to 81 years, median age 36.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. High degree of association with human 

papillomavirus but no causal link established. Despite 
the implication of the term, true infl ammation is not a 
characteristic of this process.

Risk Factors: None known. It has been postulated that 
the use of oral contraceptives may increase the risk or 
severity of vulvar vestibulitis and that users who experi-
ence symptoms should switch to other methods of con-
traception. Strong evidence for either causation or 
signifi cant improvement is lacking.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intense pain and tenderness at the posterior introitus 

and vestibule, most often present for 2 to 5 years. (Some 
authors suggest that symptoms must be present for more 
than 6 months before the diagnosis is made.)

• Unable to use tampons (33%) or have intercourse (entry 
dyspareunia, 100%)

• Focal infl ammation, punctation, and ulceration of the 
perineal and vaginal epithelium

• Punctate areas (1 to 10) of infl ammation 3 to 10 mm in 
size may be seen between the Bartholin’s glands (75%), 
hymenal ring, and middle perineum

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginismus
• Chronic vulvitis
• Atrophic vaginitis
• Hypertrophic vulvar dystrophy
• Recurrent vaginal infections
• Herpes vulvitis
• Vulvar dermatoses
• Contact (allergic) vulvitis
Associated Conditions: Sexual dysfunction, dyspareunia, 

and vulvodynia.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Colposcopy of the vulva (using 3% acetic 

acid) may reveal the characteristic punctate and aceto-
white areas.

Diagnostic Procedures: History, physical examination, 
mapping of sensitive areas, and colposcopy.

Pathologic Findings
Small infl ammatory punctate lesions varying in size from 
3 to 10 mm, often with superfi cial ulceration. The Bartho-
lin gland openings may be infl amed as well. The area 
involved may be demarcated by light touching with a 
cotton-tipped applicator, although the level of discomfort 
is often out of proportion to the physical fi ndings. Micro-
scopic infl ammation of minor vestibular glands may be 
seen.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, perineal hygiene, cool 

sitz baths, moist soaks, or the application of soothing 
solutions such as Burow’s solution. Patients should be 
advised to wear loose-fi tting clothing and keep the area 
dry and well ventilated.

Specifi c Measures: Topical anesthetics and antidepres-
sants (amitriptyline hydrochloride) may reduce pain and 
itch. Interferon injections may provide relief in up to 
60% of patients. Refractory disease may require surgical 
resection or laser ablation.

Diet: No specifi c dietary changes indicated. (Reducing 
urinary oxylate through dietary means has been sug-
gested but remains unproved.)

Activity: No restriction (pelvic rest often recommended 
when symptoms are maximal).

Patient Education: Reassurance: American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP088 (Disorders of the Vulva), AP020 (Pain 
During Intercourse).

Drug(s) of Choice
Lidocaine (Xylocaine) 2% jelly (or 5% cream) topically as 

needed.
Antidepressants (amitriptyline hydrochloride [Elavil] 

25 mg PO every night or 10 mg PO three times a 
day).

Interferon injections three times weekly for 4 weeks, intro-
ducing 1 million units at each of 12 areas (clock face) by 
the completion of the course.

Contraindications: Interferon injections cannot be given 
during pregnancy.

Precautions: Patients should be warned that interferon 
injections are associated with fl ulike symptoms and that 
a clinical response may not be seen for up to 3 months. 
Patients should abstain from intercourse during the 
series of injections.

FOLLOW-UP
Patient Monitoring: Frequent follow-up and monitoring 

are required. Frustration for both the patient and pro-
vider is common.

Prevention/Avoidance: None.
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Possible Complications: Secondary infection, sexual 
dysfunction.

Expected Outcome: Spontaneous remission in one third 
of patients over the course of 6 months. Chronic, con-
tinuing pain most common. Surgical therapy is associ-
ated with 50% to 60% success.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.10.
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Vulvar vestibulitis is syndrome of intense
sensitivity of skin of posterior vaginal introitus
and vulvar vestibule resulting in dyspareunia
and pain on attempted use of tampons.

Vulvar Vestibulitis

Level of discomfort is usually out of
proportion to degree of physical
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small (3–10 mm) areas of punctate
inflammation, some with ulceration
in perineal and vaginal epithelium

Involved area may be demarcated
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applicator

Hymenal ring

Magnified view of vestibule
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base found in vestibule and introitus
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inflamed
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Cystocele/Urethrocele 83
INTRODUCTION

Description: Loss of support for the anterior vagina, 
through rupture or attenuation of the pubovesicocervi-
cal fascia, is manifested by descent or prolapse of the 
urethra (urethrocele) or bladder (cystocele).

Prevalence: Ten percent to 15% of women, 30% to 40% 
after menopause.

Predominant Age: 40 and older, increasing with age.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of normal tissue integrity or tissue disrup-

tion as a result of trauma (childbirth, obstetric injury, 
surgery).

Risk Factors: Multiparity, obesity, chronic cough, heavy 
lifting, intrinsic tissue weakness or atrophic changes 
caused by estrogen loss. Some authors include smoking 
as a risk factor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Pelvic pressure or “heaviness”
• Stress incontinence, frequency, hesitancy, incomplete 

voiding, or recurrent infections
• Bulging of tissue at the vaginal opening
• Descent of the anterior vaginal wall during straining
• Positive results on “Q-tip test”

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Urethral diverticulum
• Skene’s gland cyst, tumor, or abscess
• Anterior enterocele
• Gartner’s duct cyst
• Urgency incontinence
Associated Conditions: Stress urinary incontinence, 

pelvic relaxation, uterine prolapse, and other hernias.

Workup and Evaluation
Laboratory: No evaluation indicated; perform urinalysis 

if urinary tract infection is suspected.
Imaging: No imaging indicated.
Special Tests: A “Q-tip test” is generally recommended, 

although it has a poor predictive value. (A cotton-tipped 
applicator dipped in 2% lidocaine [Xylocaine] is placed 
in the urethra, and rotation anteriorly with straining is 
measured. Greater than 30 degrees is abnormal.) An 
evaluation of urinary function is advisable, especially if 
surgical therapy is being considered. In the past, the 
functional signifi cance of a cystourethrocele was gauged 
by elevating the bladder neck (using fi ngers or an instru-
ment) and asking the patient to strain (referred to as a 
Bonney or Marshall-Marchetti test). This test has fallen 
out of favor as nonspecifi c and unreliable.

Diagnostic Procedures: Pelvic examination—best dem-
onstrated by having the patient strain or cough and 

observing the vaginal opening through the separated 
labia. When a urethrocele or cystocele is present, a 
downward movement and forward rotation of the vaginal 
wall toward the introitus are demonstrated. A Sims 
speculum or the lower half of a Graves, Peterson, or 
other vaginal speculum may be used to retract the pos-
terior vaginal wall, facilitating the identifi cation of the 
support defect. The bladder should be partially fi lled 
(100 to 250 mL) during this examination.

Pathologic Findings
No characteristic histologic change. Chronic irritation or 
keratinization secondary to mechanical trauma may be 
found with complete prolapse.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, treatment of 

chronic cough (if present), topical or systemic estrogen 
replacement or therapy as indicated.

Specifi c Measures: Pessary therapy (the intermittent use 
of a large [super] tampon may suffi ce for some patients), 
pelvic muscle exercises, surgical repair; limited role for 
medical therapy.

Diet: No specifi c dietary changes indicated.
Activity: Avoidance of heavy lifting and straining may slow 

the rate of progression or risk of recurrence.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP0012 (Pelvic Support Problems), AP081 
(Urinary Incontinence).

Drug(s) of Choice
None. (Estrogen, either topically or systemically, is often 

prescribed to improve tissue tone, reduce irritation, and 
prepare tissues for surgical or pessary therapy.)

Contraindications: Undiagnosed vaginal bleeding, breast 
cancer.

Precautions: Alpha-adrenergic blocking agents used to 
treat hypertension may reduce urethral tone suffi ciently 
to result in stress urinary incontinence in patients with 
reduced pelvic support. Patients treated with angioten-
sin-converting enzyme (ACE) inhibitors may develop a 
cough as a side effect of medication, worsening inconti-
nence symptoms and accelerating the appearance or 
worsening of a cystourethrocele.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Compromise of ureteral drain-

age may be found in patients with signifi cant downward 
displacement of the trigone. Recurrent urinary tract 
infections may occur if the support defect leads to sig-
nifi cant residual urine. Vaginal ulceration, bleeding, 
infection, or pain frequently accompanies complete 
prolapse.
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Expected Outcome: Generally favorable reduction in 
symptoms may be obtained with a carefully chosen and 
fi tted pessary. Surgical therapy is associated with 95% 
success in long-term correction of the anatomic defect 
and the associated symptoms.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy (and vaginal delivery) may cause or 
contribute to a worsening of pelvic support problems.

ICD-9-CM Codes: 618.0, (618.4 [With uterine prolapse], 
618.3 [Complete], 618.2 [Incomplete]).
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Enterocele 84

INTRODUCTION

Description: Enterocele is loss of support for the apex 
of the vagina, through rupture or attenuation of the 
pubovesicocervical fascia, manifested by descent or pro-
lapse of the vaginal wall and underlying peritoneum, 
most commonly after abdominal or vaginal hysterec-
tomy. An enterocele may occur when the uterus is 
present and tissue damage or weakness allows herniation 
behind the cervix and between the uterosacral 
ligaments.

Prevalence: Ten percent to 15% of women, 30% to 40% 
after menopause.

Predominant Age: 40 and older, increasing with age.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss or rupture of the normal support mecha-

nisms in the pouch of Douglas. There is true herniation 
of the peritoneal cavity between the uterosacral liga-
ments and into the rectovaginal septum. Unlike a cysto-
cele, urethrocele, or rectocele, the herniated tissue 
contains a true sac lined by parietal peritoneum.

Risk Factors: Multiparity, obesity, chronic cough, heavy 
lifting, intrinsic tissue weakness, or atrophic changes 
resulting from estrogen loss. Some authors include 
smoking as a risk factor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Pelvic pressure or “heaviness”
• Bulging of tissue at the vaginal opening
• Descent of the apical vaginal wall during straining

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Urethral diverticulum
• Cystocele
• Rectocele
• Vaginal prolapse (generally includes an enterocele)
• Gartner’s duct cyst
Associated Conditions: Pelvic relaxation, vaginal pro-

lapse, other hernias, and bowel obstruction (rare).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: When the enterocele prolapses to beyond 

the introitus, transillumination may reveal loops of small 
bowel or omentum within the sac.

Diagnostic Procedures: Pelvic examination—best dem-
onstrated by having the patient strain or cough and 
observing the vaginal opening through the separated 
labia. Rectovaginal examination differentiates this con-
dition from a rectocele.

Pathologic Findings
No characteristic histologic change. Chronic irritation or 
keratinization secondary to mechanical trauma may be 
found when the enterocele descends to the level of the 
vulva or beyond.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, treatment of 

chronic cough (if present), topical or systemic estrogen 
replacement or therapy as indicated.

Specifi c Measures: Pessary therapy (generally when the 
uterus is absent), surgical repair (abdominal or vaginal 
approach—McCall or Halban repair).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP0012 (Pelvic Support Problems).

Drug(s) of Choice
None. (Estrogen, either topically or systemically, is often 

prescribed to improve tissue tone, reduce irritation, and 
prepare tissues for surgical or pessary therapy.)

Contraindications: Undiagnosed vaginal bleeding, breast 
cancer.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Maintenance of normal weight, 

use of surgical techniques at the time of hysterectomy 
that minimize the risk of enterocele formation (most 
commonly, this is plication of the uterosacral and cardi-
nal ligaments).

Possible Complications: Bowel obstruction (rare).
Expected Outcome: Generally, favorable reduction of 

symptoms may be obtained with a carefully chosen and 
fi tted pessary. Surgical therapy is associated with 95% 
success in long-term correction of the anatomic defect 
and the associated symptoms.

MISCELLANEOUS
Pregnancy Considerations: Generally not a conside -

ration.
ICD-9-CM Codes: 618.6.
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Fistulae: Gastrointestinal and 
Urinary Tract

85

INTRODUCTION
Description: A fi stula is an abnormal communication 

between two cavities or organs. In gynecology, this 
usually refers to a communication between the gastro-
intestinal or urinary tract and genital tract. (Connections 
directly to the skin are not discussed here.)

Prevalence: Gastrointestinal fi stulae are uncommon; 
urinary tract fi stulae are estimated to occur after 1 of 
200 abdominal hysterectomies.

Predominant Age: Reproductive and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Urinary tract fi stulae may result from surgical or 

obstetric trauma, irradiation, or malignancy, although 
the most common cause by far is unrecognized surgical 
trauma. Roughly 75% of urinary tract fi stulae occur 
after abdominal hysterectomy. Signs of a urinary fi stula 
(watery discharge) usually occur from 5 to 30 days after 
surgery (average 8 to 12), although they may be present 
in the immediate postoperative period. Fistulae between 
the gastrointestinal tract and vagina may be precipitated 
by the same injuries that cause genitourinary fi stulae; 
most common are obstetric injuries and complications 
of episiotomies (lower one third of vagina). Fistulae may 
also follow hysterectomy or enterocele repair (upper one 
third of vagina). Infl ammatory bowel disease or pelvic 
radiation therapy may hasten or precipitate fi stula 
formation.

Risk Factors: Gastrointestinal—obstetric tears, punc-
ture wounds, infl ammatory bowel disease, intra-abdom-
inal surgery, carcinoma, radiation therapy, perirectal 
abscess. Although Crohn’s disease, lymphogranuloma 
venereum, or tuberculosis are recognized risk factors, 
these are uncommon. Urinary tract—surgery or radia-
tion treatment. Urinary tract fi stulae are most common 
after uncomplicated hysterectomy, although pelvic 
adhesive disease, endometriosis, or pelvic tumors 
increase the individual risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Gastrointestinal Fistulae
• Foul vaginal discharge
• Marked vaginal and vulvar irritation
• Fecal incontinence and soiling and the passage of fecal 

matter or gas from the vagina, pathognomonic
• Dyspareunia common
• Dark-red rectal mucosa or granulation tissue apparent 

in vaginal canal at the site of the fi stula

Urinary Tract Fistulae
• Continuous incontinence (occasionally made worse by 

position change or an increase in intra-abdominal pres-
sure as with a cough or laugh)

• Vaginal and perineal wetness and irritation
• Granulation tissue at site of fi stula

DIAGNOSTIC APPROACH
Diff erential Diagnosis
Gastrointestinal Fistulae
• Infl ammatory bowel disease (Crohn’s disease)
• Pilonidal sinus
• Perianal or other abscess
• Rectal carcinoma

Urinary Tract Fistulae
• Overfl ow incontinence
• Urge incontinence
Associated Conditions: Infl ammatory bowel disease, 

bacterial vaginitis, dyspareunia, vaginitis, vulvitis, and 
urinary tract infection.

Workup and Evaluation
Laboratory: No evaluation indicated. (Evaluation of 

renal function [serum creatinine] is prudent but not 
diagnostic.)

Imaging: If infl ammatory bowel disease is suspected, lower 
gastrointestinal series. Intravenous or retrograde pyelog-
raphy may be useful.

Special Tests: Gastrointestinal fi stulae—methylene 
blue may be instilled in the rectum with a tampon in 
place; staining indicates a communication. Sigmoidos-
copy should be considered. Urinary tract fi stulae—a 
tampon placed in the vagina with dye instilled into the 
bladder or dye given, usually intravenously, to be 
excreted by the kidney may be used to help fi nd a fi stula. 
Cystoscopy may help identify vesicovaginal fi stulae.

Diagnostic Procedures: History, physical examination, 
probe of fi stulous tract. Anoscopy, proctoscopy, sig-
moidoscopy, or intravenous or retrograde pyelography 
may be helpful. Cystoscopy may be required to evaluate 
the location of a urinary tract fi stula in relation to the 
ureteral opening and bladder trigone and to exclude the 
possibility of multiple fi stulae.

Pathologic Findings
Infl ammation and granulation changes from chronic 
infection. Tract may be single or multiple. Chronic bacte-
rial vaginitis is generally present. Fistulae may be from the 
vagina to the bladder (vesicovaginal), to the urethra 
(urethrovaginal), or to the ureter (ureterovaginal). Rarely, 
communication between the bladder and the uterus 
(vesicouterine) may also occur.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Gastrointestinal fi stulae—evalua-

tion, stool softening, treatment of vaginitis. Urinary
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Types of fistulae
1. Vesicovaginal
2. Urethrovaginal
3. Vesicocervicovaginal
4. Rectovaginal
5. Enterovaginal
6. Ureterovaginal (inset)

Postradiation
vesicorectovaginal
fistula (patient in
knee-chest position)

Postsurgical
vesicovaginal
fistula

Dilated ureter

Uterus

Bladder

Vagina Rectum
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tract fi stulae—urinary diversion (see the following 
text), protection of the vulva from continuous moisture 
(zinc oxide cream or diaper rash preparations).

Specifi c Measures: Gastrointestinal fi stulae—for those 
that do not heal spontaneously (three fourths of fi stulae), 
the only effective treatment is surgical. When the fi stula 
is small, this is often carried out with the patient under 
general or spinal anesthesia in an ambulatory surgery 
unit. Fistulectomy or fi stulotomy should not be per-
formed in the presence of tissue edema or infl ammation, 
diarrhea, or active infl ammatory bowel disease. Urinary 
tract fi stulae—vesicovaginal fi stulae that occur in the 
immediate postoperative period should be treated by 
large-caliber transurethral catheter drainage. Spontane-
ous healing is evident within 2 to 4 weeks (20% of 
patients). Similarly, in patients with a ureterovaginal 
fi stula, prompt placement of a ureteral stent, left in place 
for 2 weeks, allows spontaneous healing for roughly 
30% of patients. When these conservative therapies fail, 
full surgical correction is required.

Diet: Low-residue diet advisable for patients with a gas-
trointestinal fi stula.

Activity: No restriction. (Pelvic rest after surgical repair, 
until healing is completed.)

Patient Education: Perianal care, sitz baths; American 
College of Obstetricians and Gynecologists Patient 
Education Pamphlet AP081 (Urinary Incontinence).

Drug(s) of Choice
Although the only effective treatment is surgical, the use 

of stool softeners is often benefi cial. If diarrhea is present, 
diphenoxylate hydrochloride (Lomotil) or a similar drug 
should be used to control symptoms. Treatment of coex-
isting vaginitis should be instituted.

Urinary antisepsis should be considered when necessary.

FOLLOW-UP
Patient Monitoring: Patients with a gastrointestinal 

fi stula should be closely followed during the postopera-
tive period (hospital discharge is generally delayed until 
after the fi rst bowel movement). Maintain routine health 
care. When a ureteral fi stula has been repaired, follow-
up intravenous pyelography should be planned for 3, 6, 
and 12 months to check for delayed stricture.

Prevention/Avoidance: Careful surgical and obstetric 
techniques including preoperative and perioperative 
bladder drainage, good visualization, careful dissection, 
and care in placement of hemostatic sutures.

Possible Complications: Upper genital tract infection, 
recurrence, ascending urinary tract infection (including 
pyelonephritis).

Expected Outcome: Healing is generally good after sur-
gical excision, although recurrence, when the original 
fi stulae were caused by underlying disease or radiation 
therapy, is common.

MISCELLANEOUS
Pregnancy Considerations: No direct effect on preg-

nancy, although some causal processes may result in 
lower fertility or other effects on reproduction.

ICD-9-CM Codes: 619.1 (Gastrointestinal), 619.0 
(Urinary tract).
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Rectocele 86

INTRODUCTION
Description: Failure of the normal support mechanisms 

between the rectum and the vagina results in recto-
cele—herniation of the posterior vaginal wall and under-
lying rectum into the vaginal canal and eventually to, 
and through, the introitus.

Prevalence: Ten percent to 15% of women, 30% to 40% 
after menopause.

Predominant Age: Postmenopausal.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of normal tissue integrity or tissue disrup-

tion as a result of trauma (childbirth, obstetric injury, 
surgery).

Risk Factors: Multiparity, obesity, chronic cough, heavy 
lifting, intrinsic tissue weakness, or atrophic changes 
resulting from estrogen loss. Some authors include 
smoking as a risk factor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Bulging of the posterior vaginal wall
• Diffi culty passing stool (may require manual splinting of 

the posterior vaginal wall to have a bowel movement)
• Dyspareunia uncommon but may occur

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Enterocele
• Rectovaginal hematoma
• Rectal cancer
• Vaginal inclusion cyst (after obstetric trauma or 

episiotomy)
Associated Conditions: Stress urinary incontinence, 

pelvic relaxation, uterine prolapse, other hernias, and 
vaginal outlet relaxation.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Transvaginal ultrasonography may be used to 

assess the presence of an enterocele if not clinically 
apparent. Defecography has been used in some research 
settings but has not gained a major role in routine clini-
cal practice.

Special Tests: None indicated.
Diagnostic Procedures: Pelvic examination—best dem-

onstrated by having the patient strain or cough and 
observing the vaginal opening through the separated 
labia. A Sims speculum or the lower half of a Graves, 
Peterson, or other vaginal speculum (inserted upside 
down) may be inserted to retract the anterior vaginal 
wall, facilitating the identifi cation of the support 
defect.

Pathologic Findings
No characteristic histologic change. Chronic irritation or 
keratinization secondary to mechanical trauma may be 
found with complete prolapse.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, treatment of 

chronic cough (if present), topical or systemic estrogen 
replacement or therapy as indicated. Bowel regularity, 
facilitated by fi ber or stool softeners, may reduce 
symptoms.

Specifi c Measures: Pessary therapy, pelvic muscle 
exercises, surgical repair; limited role for medical 
therapy.

Diet: No specifi c dietary changes indicated.
Activity: Avoidance of heavy lifting and straining may slow 

the rate of progression or risk of recurrence.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP012 (Pelvic Support Problems).

Drug(s) of Choice
None. (Estrogen, either topically or systemically, is often 

prescribed to improve tissue tone, reduce irritation, and 
prepare tissues for surgical or pessary therapy.)

Contraindications: Undiagnosed vaginal bleeding, breast 
cancer.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Laxative abuse/dependence. 

Vaginal ulceration, bleeding, infection, or pain fre-
quently accompanies complete prolapse.

Expected Outcome: Generally favorable reduction of 
symptoms may be obtained with a carefully chosen and 
fi tted pessary. Surgical therapy is associated with 95% 
success in long-term correction of the anatomic defect 
and the associated symptoms.

MISCELLANEOUS
Pregnancy Considerations: No effect on pre -

gnancy, although pregnancy (and vaginal delivery) may 
cause or contribute to a worsening of pelvic support 
problems.

ICD-9-CM Codes: 618.0 (Without uterine prolapse), 
618.4 (With uterine prolapse).
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Sarcoma Botryoides 87
INTRODUCTION
Description: Sarcoma botryoides is a rare form of sarcoma 

(embryonal rhabdomyosarcoma) generally found in the 
vagina of young girls. Rarely, these tumors may arise 
from the cervix. Although the cervical form of sarcoma 
is histologically similar to the vaginal form, the progno-
sis for the cervical form is better.

Prevalence: Rare.
Predominant Age: Generally younger than 8 years, two 

thirds younger than 2, most common neoplasm of the 
lower genital tract in premenarchal girls.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Arises in the subepithelial layers of the 

vagina, often multicentric.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vaginal bleeding
• Vaginal mass (resembles a cluster of grapes, may be 

hemorrhagic, myxoid, or both)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Urethral prolapse
• Vaginal polyp (pseudosarcoma botryoides)
• Endodermal sinus tumor (yolk sac tumor)
• Precocious puberty
Associated Conditions: None.

Workup and Evaluation
Laboratory: No specifi c evaluation indicated.
Imaging: No specifi c imaging indicated, only that neces-

sary to evaluate tumor location and spread.
Special Tests: Biopsy of the mass.
Diagnostic Procedures: Physical examination, histologic 

tests.

Pathologic Findings
Tumor is often multicentric with loose myxomatous stroma 
containing malignant pleomorphic cells and eosinophilic 
rhabdomyoblasts that have characteristic cross striations 
(strap cells).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Surgical excision combined with mul-

tiagent chemotherapy. Adjunctive radiation therapy has 
also been advocated but is generally reserved for those 
with residual disease. (Some recent studies have sug-
gested that surgery can be delayed until after chemo-
therapy has been given, although long-term data are 
lacking.)

Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
Adjunctive multiagent chemotherapy only.

FOLLOW-UP
Patient Monitoring: Once surgery and chemotherapy 

have been completed, monitoring for recurrence and 
general health maintenance.

Prevention/Avoidance: None.
Possible Complications: These are aggressive tumors; 

dissemination and recurrence are common. Spread is 
through direct invasion and metastasis to lymph nodes 
and distant sites (by hematogenous routes). The cause 
of death is generally by direct local extension.

Expected Outcome: Overall the prognosis is poor. Small 
series suggest that with the combination of surgical 
resection and combination chemotherapy, survival in 
more than 80% may be expected. Among those who 
survive, normal (eventual) pubertal changes and preg-
nancy have been reported.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy for 

those who survive and achieve conception.
ICD-9-CM Codes: M8910/3.
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Transverse Vaginal Septum 88

INTRODUCTION
Description: A transverse vaginal septum is a partial or 

complete obstruction of the vagina generally found at 
the junction of the upper third and lower two thirds of 
the vaginal canal. The septum is generally less than 1 cm 
in thickness and may or may not have a small opening 
to the upper genital tract. (The location and thickness 
are highly variable.)

Prevalence: One of 72,000 to 75,000 females.
Predominant Age: Present at birth but generally not 

diagnosed until puberty.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Incomplete canalization of the Müllerian tubercle 

and sinovaginal bulb.
Risk Factors: Partial septa have been reported in women 

exposed in utero to diethylstilbestrol (DES).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Blind, shortened vaginal pouch
• Primary amenorrhea
• Mucocolpos
• Hematocolpos
• Hematometra
• Foul vaginal discharge (with incomplete septum)
• Vaginal/abdominal mass without bulging of the vaginal 

outlet (hematocolpos and mucocolpos may be associated 
with urinary tract obstruction if very large)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginal agenesis
• Imperforate hymen
Associated Conditions: Endometriosis, infertility, amen-

orrhea, hematocolpos, and dyspareunia.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography may be used to evaluate the 

presence and condition of the upper genital tract.
Special Tests: None indicated.
Diagnostic Procedures: Pelvic examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, reassurance.
Specifi c Measures: Transverse vaginal septa must be 

excised surgically. When the septum is thick, recon-

struction with skin grafts or fl aps may be required. In 
extreme cases, a neovagina must be surgically created. 
(Once drainage of the upper tract is obtained, vaginal 
reconstruction may be delayed to a later date.)

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, education about possible 

effects on fertility and sexual function (for most patients 
there will be little or no effect).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Once a normal vaginal canal has 

been restored, normal health maintenance. Patients 
must be monitored for narrowing of the vagina at the 
level of the removed septum or vaginal reanastomosis.

Prevention/Avoidance: None.
Possible Complications: It is rare, but a mucocolpos 

can cause serious and life-threatening compression of 
surrounding organs, leading to hydroureter, hydrone-
phrosis, rectal compression and obstruction, restricted 
diaphragmatic excursion, compression of the vena cava, 
and cardiorespiratory failure. Fistulae to the urinary 
tract may occur. Prolonged obstruction of menstrual 
outfl ow is associated with the development of endome-
triosis and pelvic scarring (often extensive); chronic 
pelvic pain, dyspareunia, and infertility may result. Preg-
nancy rates for patients with corrected transverse septa 
range from 25% to 50% based on location of the septum 
and series report.

Expected Outcome: With timely diagnosis and treat-
ment, the prognosis is good.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy once 

pregnancy is achieved. Pregnancy success is greatest 
with septa that are lower in the vagina and repaired 
early. Based on the extent of vaginal reconstruction per-
formed and the degree of subsequent scarring, cesarean 
delivery may be elected.

ICD-9-CM Codes: 752.49.
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Vaginal Cysts 89
INTRODUCTION
Description: Cystic masses in the vaginal wall are uncom-

mon and may arise from either congenital (Gartner’s duct 
cysts) or acquired (epithelial inclusion cysts) processes.

Prevalence: One of 200 women.
Predominant Age: Generally from adolescence to middle 

reproductive years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Congenital (Gartner’s duct cyst or remnant, gen-

erally found in the anterior lateral vaginal wall), struc-
tural (urethral diverticulum, loss of vaginal wall support), 
acquired (inclusion cyst, >50% of cysts).

Risk Factors: Episiotomy or obstetric laceration, gyneco-
logic surgery.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• May be associated with a sense of fullness
• Dyspareunia (uncommon)
• Diffi culty with tampon insertion or retention
• Cystic mass lesion (1 to 5 cm) found generally in the 

lateral vaginal wall (congenital) or in midline posteriorly 
(acquired)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Urethral diverticulum
• Cystocele
• Urethrocele
• Rectocele
• Bartholin’s gland cyst
• Vaginal adenosis
• Vaginal endometriosis
• Perirectal abscess
• Vaginal fi bromyoma
Associated Conditions: Slightly higher rate of upper 

genital tract malformations when embryonic remnants 
persist.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Vaginal adenosis may be excluded by stain-

ing with Lugol’s solution (adenosis will not stain).
Diagnostic Procedures: History and physical examination.

Pathologic Findings
Most embryonic cysts are lined by cuboidal epithelium. 
Stratifi ed epithelium suggests an inclusion (acquired) cyst.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.

Specifi c Measures: Surgical excision if the mass is symp-
tomatic or its cause is uncertain; otherwise no therapy 
is required.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP012 (Pelvic Support Problems).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Mechanical irritation or inter-

ference with intercourse or childbirth (rare), infection 
(rare).

Expected Outcome: Some care must be used in the exci-
sion of large cysts so that vaginal scarring and stenosis 
do not occur; otherwise, surgical therapy should be 
successful.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 623.8 (Inclusion), 752.41 (Embryonal).

Inclusion cyst
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Vaginal Dryness 90

INTRODUCTION
Description: Vaginal dryness is characterized by loss of 

normal vaginal moisture resulting in irritation, itching, 
or pain with intercourse. This loss may result from 
alterations in vaginal physiology caused by infection or 
the loss of estrogen stimulation (atrophic change). This 
may also occur situationally because of inadequate or 
inappropriate sexual stimulation, sexual phobia, or 
pain.

Prevalence: Common in menopausal women not receiv-
ing estrogen replacement therapy. Estimated to affect 
one in fi ve women around the time of menopause and 
more than half of women after 5 years without normal 
estrogen levels.

Predominant Age: Postmenopausal.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of estrogen stimulation (menopause), vagi-

nitis, arousal disorders.
Risk Factors: Menopause without estrogen replacement, 

vaginal infection.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Sensation of vaginal dryness
• Vaginal itching or irritation
• Insertional dyspareunia
• Dry, infl amed vaginal tissues seen on pelvic examin -

ation
• Loss of normal vaginal rugae

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Lichen sclerosus
• Vaginitis
• Vulvar vestibulitis
• Libidinal dysfunction/arousal disorders
Associated Conditions: Dyspareunia, vaginitis, and 

menopause.

Workup and Evaluation
Laboratory: Microscopic examination of vaginal secre-

tions if infection is suspected.
Imaging: No imaging indicated.
Special Tests: A vaginal maturation index may confi rm 

atrophic change but is seldom required.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
Postmenopausal: Thinned, pale vaginal epithelium with 
loss of rugations, low moisture content, increased pH 
(usually >5), infl ammation and small petechiae. Infection: 
based on organism present.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation, topical moisturizers or 
lubricants (as needed or long acting).

Specifi c Measures: Estrogen replacement therapy or 
treatment of vaginal infection (when appropriate). 
Counseling regarding sexuality, arousal, foreplay, and 
coital technique (if needed).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP047 (The Menopause Years), AP066 
(Hormone Replacement Therapy), AP028 (Vaginitis: 
Causes and Treatment), AP020 (Pain During 
Intercourse).

Drug(s) of Choice
Estrogen replacement therapy when appropriate (see 

“Menopause”).
Water-soluble lubricants for intercourse.
Long-acting emollients (Replens, etc.).
Contraindications: Known or suspected allergy or intol-

erance to any agent.
Precautions: Petroleum-based products (e.g., Vaseline) 

are diffi cult to remove and may lead to additional 
irritation.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Estrogen replacement after 

menopause.
Possible Complications: Vaginal lacerations and second-

ary infection, vulvar excoriations, sexual dysfunction.
Expected Outcome: Generally good results with topical 

or systemic therapy for estrogen loss. Good response to 
therapy for vaginitis.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy 

(generally not an issue).
ICD-9-CM Codes: Based on cause.
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Vaginal Lacerations 91

INTRODUCTION
Description: Nonobstetric lacerations of the vaginal wall 

or introitus are most often the result of sexual trauma 
(80%, consensual or otherwise).

Prevalence: Uncommon, but specifi c prevalence is 
unknown.

Predominant Age: Reproductive (most common at 
younger than age 25).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Intercourse (80%), saddle or water skiing injury, 

sexual assault, penetration by foreign objects.
Risk Factors: Virginity, vaginismus, postpartum and post-

menopausal vaginal atrophy, hysterectomy, alcohol or 
other drug use.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vaginal bleeding (may be profuse and prolonged)
• Acute pain during intercourse (25%, lacerations of the 

distal vagina or introitus)
• Persistent pain after intercourse (the location of the pain 

is somewhat dependent on the location of the 
laceration)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cervical polyp (as source of bleeding)
• Menstrual bleeding
• Threatened abortion
• Granulation tissue in healing incision (episiotomy, other 

vaginal surgery)
• Sexual abuse/rape
Associated Conditions: Vaginal atrophy, sexual dysfunc-

tion, alcohol or drug use/abuse.

Workup and Evaluation
Laboratory: Complete blood count.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion (history is often misleading or false).

Pathologic Findings
The most common site of coital laceration is the posterior 
fornix, followed by the right and left fornices.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid assessment and hemodynamic 

stabilization (when appropriate).
Specifi c Measures: Surgical closure of the laceration, 

evaluation of the integrity of the urinary and gastroin-

testinal tract; may include exploratory laparotomy or 
laparoscopy in cases of evisceration or peritoneal 
breach.

Diet: No specifi c dietary changes indicated.
Activity: Pelvic rest (no tampons, douches, or intercourse) 

until healing has occurred.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP083 (Domestic Violence), AP020 (Pain 
During Intercourse).

Drug(s) of Choice
Local or general anesthesia for surgical repair.
Treatment with an antibiotic is generally not required, 

except if a peritoneal breach is present.

FOLLOW-UP
Patient Monitoring: Normal health maintenance after 

healing has been completed.
Prevention/Avoidance: Avoidance of alcohol or drug use, 

careful consensual intercourse, adequate vaginal 
lubrication.

Possible Complications: Vaginal evisceration, excessive 
blood loss. In rare cases, death has been reported.

Expected Outcome: Generally good healing; the risk of 
recurrence is based on cause.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy 

unless the health or safety of the mother is 
compromised.

ICD-9-CM Codes: Based on location and cause.
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Vaginal Prolapse 92

INTRODUCTION
Description: Vaginal prolapse is loss of the normal support 

mechanism, resulting in descent of the vaginal wall down 
the vaginal canal. In the extreme, this may result in the 
vagina becoming everted beyond the vulva to a position 
outside the body. Vaginal prolapse is generally found 
only after hysterectomy and is a special form of 
enterocele.

Prevalence: Depends on the severity of the original defect, 
type of surgery originally performed and other risk 
factors (estimated to be between 0.1% to 18.2% of 
patients who have had a hysterectomy).

Predominant Age: Late reproductive and beyond.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of normal structural support because of 

trauma (childbirth), surgery, chronic intra-abdominal 
pressure elevation (such as obesity, chronic cough, or 
heavy lifting), or intrinsic weakness. A recurrence within 
1 to 2 years of surgery is considered a failure of 
technique.

Risk Factors: Birth trauma, chronic intra-abdominal pres-
sure elevation (such as obesity, chronic cough, or heavy 
lifting), intrinsic tissue weakness, or atrophic changes 
resulting from estrogen loss.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pelvic pressure or heaviness, backache
• Mass or protrusion at the vaginal entrance
• New onset or paradoxical resolution of urinary 

incontinence

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cystocele
• Urethrocele
• Rectocele
• Bartholin’s cyst
• Vaginal cyst or tumor
Associated Conditions: Urinary incontinence, pelvic 

pain, dyspareunia, intermenstrual or postmenopausal 
bleeding. A cystourethrocele, rectocele, and/or entero-
cele is almost always present when complete prolapse 
has occurred.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Urodynamics testing may be considered if 

there is altered voiding or continence.
Diagnostic Procedures: History and physical exami -

nation.

Pathologic Findings
Tissue change common because of mechanical trauma and 
desiccation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, modifi cation 

of activity (lifting); address factors such as chronic 
cough.

Specifi c Measures: Pessary therapy, surgical repair (cul-
doplasty, plication of the uterosacral ligaments, sacro-
spinous ligament fi xation, mesh-based support, or 
colpocleisis). When surgical repair is undertaken, atten-
tion must also focus on correction of any anterior or 
posterior vaginal wall support problems.

Diet: No specifi c dietary changes indicated.
Activity: No restriction, although heavy lifting or strenu-

ous activities may predispose to the development or 
recurrence of prolapse.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP012 (Pelvic Support Problems), AP081 
(Urinary Incontinence).

Drug(s) of Choice
Estrogen replacement therapy (for postmenopausal 

patients) improves tissue tone and healing and is often 
prescribed before surgical repair or as an adjunct to 
pessary therapy.

Contraindications: Estrogen therapy should not be used 
if undiagnosed vaginal bleeding is present.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. If a 

pessary is used, frequent follow-up (both initially and 
long term) is required.

Prevention/Avoidance: Maintenance of normal weight, 
avoidance of known (modifi able) risk factors.

Possible Complications: Thickening or ulceration of 
the vaginal tissues, urinary incontinence, kinking of 
the ureters, and obstipation. Complications of surgical 
repair include intraoperative hemorrhage, nerve 
damage (sciatic), damage to the rectum, damage to the 
ureters, postoperative infection, and complications of 
anesthesia.

Expected Outcome: Vaginal prolapse tends to worsen 
with time. If uncorrected, complete prolapse is 
associated with vaginal skin changes, ulceration, and 
bleeding.

MISCELLANEOUS
ICD-9-CM Codes: 618.0, 618.5 (Vaginal vault prolapse 

after hysterectomy).
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Vaginitis: Atrophic 93

INTRODUCTION

Description: Atrophic vaginitis is characterized by degen-
eration (atrophy) of vaginal tissues caused by the loss of 
ovarian steroids.

Prevalence: Occurs in 100% of postmenopausal women 
who do not receive estrogen replacement.

Predominant Age: 50+ (or after surgical menopause).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of estrogen stimulation as a result of surgery, 

chemotherapy (alkylating agents), radiation, or natural 
cessation of ovarian function (menopause).

Risk Factors: Loss of ovarian function because of age, 
chemotherapy, radiation, or surgery.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vaginal dryness, burning, and itching
• Pain or bleeding with intercourse (may be associated 

with lacerations)
• Thin, shiny, red epithelium with a smooth surface (loss 

of rugae)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginal infections
• Vulvitis (including dermatologic causes)
• Chemical vaginitis
• Changes after radiation exposure
• Lichen sclerosus
Associated Conditions: Menopause, dyspareunia, vulvo-

dynia, atrophic vulvitis, urinary frequency, urinary 
urgency, urgency incontinence, increased risk of other 
menopause-related conditions including osteoporosis, 
increased risk of cardiovascular disease, hot fl ashes and 
fl ushes, or sleep disturbances.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: A vaginal maturation index may be per-

formed but is generally not required.
Diagnostic Procedures: History and clinical inspection 

generally suffi cient.

Pathologic Findings
Thinned epithelium with loss of rugae and rete pegs (on 
biopsy).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Vaginal moisturizers.
Specifi c Measures: Topical or systemic estrogen (estro-

gen/progestin) therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction, supplemental lubricants for inter-

course (if necessary).
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP047 (The Menopause Years), AP066 
(Hormone Replacement Therapy), AP028 (Vaginitis: 
Causes and Treatments).

Drug(s) of Choice
(Most common drug dosages shown. Note: Because of 

concerns raised by the Women’s Health Initiative [WHI] 
study, topical estrogen therapy has become preferred 
over oral therapy unless otherwise indicated. This does 
not avoid systemic absorption, which may actually be 
increased in the presence of signifi cant atrophy; see 
below.)

Topical—17β-estradiol (transdermal) (0.05 to 0.10 μg/
day), conjugated equine estrogens (0.625 mg/g), estra-
diol (0.1 mg/g), estropipate (1.5 mg/g).

Oral estrogens—conjugated equine estrogens (0.625 to 
1.25 mg/day), diethylstilbestrol, esterifi ed estrogens 
(0.625 to 1.25 mg/day), ethinyl estradiol (0.05 mg/day), 
micronized estradiol (0.5 to 1 mg/day), piperazine 
estrone sulfate, estropipate, quinestrol.

Injectable estrogens—conjugated equine estrogens, estra-
diol benzoate, estradiol cypionate, estradiol valerate 
(oil), estradiol valerate (oil), estrone (aqueous), ethinyl 
estradiol, polyestradiol phosphate.

Contraindications (Systemic Therapy): Active liver 
disease, carcinoma of the breast (current), chronic liver 
damage (impaired function), known sensitivity to topical 
vehicles, endometrial carcinoma (current), recent throm-
bosis (with or without emboli), unexplained vaginal 
bleeding.

Precautions: Up to 25% of estrogen placed in the vagina 
may be absorbed into the circulation. This amount may 
be even greater for patients with atrophic changes. 
Continuous estrogen exposure without periodic or 
concomitant progestins increases the risk of endo -
metrial carcinoma 6-fold to 8-fold when the uterus is 
present.

Interactions: See individual agents.

Alternative Drugs
Topical moisturizers.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

may be at slightly greater risk for vaginal infections or 
trauma.

Prevention/Avoidance: Estrogen replacement therapy at 
menopause.

Possible Complications: Reduced resistance to infection, 
dyspareunia, and traumatic injury during intercourse.

Expected Outcome: Reversal of symptoms, reestablish-
ment of normal physiology.
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MISCELLANEOUS

Pregnancy Considerations: Menopause is associated 
with the loss of fertility.

ICD-9-CM Codes: 627.3 (Postmenopausal atrophic 
vaginitis).
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Vaginitis: Bacterial (Nonspecifi c) and 
Bacterial Vaginosis

94

INTRODUCTION

Description: Bacterial vaginitis is a vaginal infection 
caused by an overgrowth of normal or pathogenic bac-
teria that results in irritation, infl ammation, and clinical 
symptoms. Bacterial vaginosis is a change in vaginal 
ecology caused by an overgrowth of anaerobic bacteria, 
often with an absence of clinical symptoms. It should be 
noted that bacterial vaginosis does not engender an 
infl ammatory response and is therefore technically not 
a type of vaginitis.

Prevalence: Roughly 6 million cases per year, 50% of 
“vaginal infections.”

Predominant Age: 15 to 50 (may occur at any age).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Bacterial vaginitis—overgrowth of normal or 

pathologic bacteria with an infl ammatory response 
(which distinguishes this from bacterial vaginosis). Bac-
terial vaginosis—a polymicrobial process that involves 
the loss of normal lactobacilli, an increase in anaerobic 
bacteria (especially Gardnerella vaginalis, Bacteroides sp., 
Peptococcus sp., and Mobiluncus sp.), and a change in the 
chemical composition of the vaginal secretions. There 
is a 1000-fold increase in the number of bacteria present 
and a 1000 : 1 anaerobic/aerobic bacteria ratio (normal 
5 : 1), high levels of mucinases; phospholipase A2, lipases, 
proteases, arachidonic acid, and prostaglandins are all 
present. Amines (cadaverine and putrescine) are made 
through bacterial decarboxylation of arginine and lysine. 
These amines are more volatile at an alkaline pH, such 
as that created by the addition of 10% KOH (potassium 
hydroxide) or semen (roughly a pH of 7), giving rise to 
the odor found with the “whiff test” or reported by these 
patients after intercourse.

Risk Factors: Systemic processes—diabetes, pregnancy, 
and debilitating disease. Anything that alters the normal 
vaginal fl ora—smoking, numbers of sexual partners, 
vaginal contraceptives used, some forms of sexual expres-
sion such as oral sex, antibiotic use, hygiene practices 
and douching, menstruation, and immunologic status.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Bacterial Vaginitis
• Vulvar burning or irritation
• Increased discharge (often with odor)
• Dysuria
• Dyspareunia
• Edema or erythema of the vulva

Bacterial Vaginosis
• Asymptomatic (20% to 50% of patients)
• Increased discharge
• Vaginal odor (often more pronounced after intercourse)
• Vulvar burning or irritation

Uncommon
• Dysuria
• Dyspareunia
• Edema or erythema of the vulva

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chlamydial cervicitis
• Gonococcal cervicitis
• Trichomonas vaginalis infection
• Vaginal candidiasis
Associated Conditions: Other vaginal or sexually trans-

mitted infections, cervicitis, and vulvitis. Ascending 
infections including endometritis, pelvic infl ammatory 
disease, postoperative vaginal cuff cellulitis, preterm 
rupture of the membranes and endomyometritis, 
increased early pregnancy loss, and decreased success 
with in vitro fertilization.

Workup and Evaluation
Laboratory: Culture or monoclonal antibody staining 

may be obtained to evaluate other causes but are seldom 
necessary. Evaluation for concomitant sexually transmit-
ted infections should be considered.

Imaging: No imaging indicated.
Special Tests: Vaginal pH 5 to 5.5, “whiff   ” test—the 

addition of 10% potassium hydroxide to vaginal secre-
tions to liberate volatile amines, causing a “fi shy” odor 
(bacterial vaginosis).

Diagnostic Procedures: Physical examination, micro-
scopic examination of vaginal secretions in normal saline. 
For bacterial vaginosis, the diagnosis requires three of 
the following: homogeneous discharge, pH 5 to 5.5, clue 
cells (>20%), positive “whiff” test. Commercial tests 
(such as for proline iminopeptidase activity) exist but are 
generally not necessary to establish the diagnosis.

Pathologic Findings
Increased white blood cells and bacteria when vaginal 
secretions are viewed under normal saline suggest vagini-
tis. Clue cells may be present but are often absent in vagi-
nitis. For bacterial vaginosis, clue cells must represent 20% 
or more of epithelial cells seen.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene, education regard-

ing sexually transmitted infections.
Specifi c Measures: Medical therapy, vaginal 

acidifi cation.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP028 (Vaginitis: Causes and Treatments), 
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rial vaginosis is present. Increased risk of premature 
delivery, premature rupture of the membranes, and cho-
rioamnionitis when bacterial vaginosis is present during 
pregnancy.

Expected Outcome: Most treatment failures are actually 
caused by reinfection or failure to comply with 
treatment.

MISCELLANEOUS
Pregnancy Considerations: Vaginal infections are 

associated with an increased risk of prematurity and 
premature rupture of the membranes.

ICD-9-CM Codes: 616.10.
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AP009 (How to Prevent Sexually Transmitted 
Diseases).

Drug(s) of Choice
Oral—metronidazole (Flagyl, Protostat) 500 mg twice 

daily for 7 days (90% to 100% cure), oral ampicillin, 
500 mg every 6 hours for 7 days.

Topical—clindamycin (5 g of cream, 100 mg of clindamy-
cin) every night at bedtime for 7 days, metronidazole 
(5 g of cream, 37.5 mg of metronidazole) twice a day for 
5 days.

Contraindications: Metronidazole is relatively contrain-
dicated in the fi rst trimester of pregnancy.

Precautions: Oral metronidazole is associated with the 
potential for systemic side effects including a metallic 
taste in the mouth and stomach upset. Topical metro-
nidazole is currently available in two forms: one for 
dermatologic use and one for intravaginal use. The pH 
of these two preparations is quite different, making it 
important to specify the form on the prescription to 
avoid signifi cant chemical irritation. Some concerns 
have been raised about the risk of inducing antibiotic 
resistance through the use of topical clindamycin, 
although the clinical signifi cance is uncertain.

Interactions: Because of a disulfi ram-like reaction, patients 
must be warned to avoid alcohol intake during metro-
nidazole therapy.

Alternative Drugs
Oral—tetracycline, 250 to 500 mg twice a day for 7 days, 

clindamycin, 300 to 450 mg every 6 hours for 7 days.
Topical—topical triple sulfa (cream or suppositories) twice a 

day for 7 to 10 days, vaginal acidifi cation (Aci-Jel, Amino-
Cerv, boric acid), povidone iodine, as a douche or gel.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: It is thought that bacterial vagi-

nosis develops 5 to 10 days after exposure to the involved 
bacteria. Gardnerella may be found in 90% of male part-
ners of women with bacterial vaginosis. Hence, sexual 
transmission is postulated, although bacterial vaginosis 
can occur in virginal women. The role of condoms in 
prevention is debated.

Possible Complications: Cystitis, cervicitis, infections of 
Skene’s or Bartholin’s glands, increased risk of pelvic 
infl ammatory disease, pelvic pain, and infertility. 
Increased risk of upper genital tract infections and post-
operative infections if surgery is performed while bacte-

Bacterial vaginosis
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Vaginitis: Monilial 95

INTRODUCTION
Description: Monilial vaginitis is a vaginal infection 

caused by ubiquitous fungi found in the air or as common 
inhabitants of the vagina, rectum, and mouth.

Prevalence: Twenty-fi ve percent to 40% of “vaginal 
infections;” 75% of women experience one or more life-
time occurrences.

Predominant Age: 15 to 50 (rare outside this range except 
for those receiving estrogen replacement after 
menopause).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Candida albicans (80% to 95%), Candida glabrata, 

Candida tropicalis, or others (5% to 20%).
Risk Factors: Altered vaginal ecosystem (stress, antibiotic 

use, pregnancy, diabetes, depressed immunity, topical 
contraceptives, and warm and moist environment).

CLINICAL CHARACTERISTICS
Signs and Symptoms (15% asymptomatic 
carrier rate)
• Vulvar itching or burning (intense)
• External dysuria, dyspareunia
• Tissue erythema, edema, and excoriations
• Thick, adherent, plaquelike discharge with a white to 

yellow color (generally odorless)
• Vulvar excoriations

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bacterial vaginitis
• Bacterial vaginosis
• Trichomonas vaginal infection
• Contact vulvitis (allergic vulvitis)
• Atrophic vulvitis
• Vulvar dermatoses
• Pinworms
Associated Conditions: Diabetes, immunosuppression or 

compromise (as risk factors for infection), chronic 
vulvitis.

Workup and Evaluation
Laboratory: Culture (Nickerson’s or Sabouraud media) or 

monoclonal antibody staining may be obtained but are 
seldom necessary.

Imaging: No imaging indicated.
Special Tests: Vaginal pH 4 to 4.5.
Diagnostic Procedures: Physical examination, micro-

scopic examination of vaginal secretions in normal saline 
and 10% KOH (potassium hydroxide).

Pathologic Findings
Branching and budding of vaginal monilia distinguish 
monilial vaginitis from lint or other foreign material. The 
use of 10% potassium hydroxide lyses white blood cells 

and renders epithelial cells “ghostlike,” making identifi ca-
tion easier.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene (keep the perineal 

area clean and dry, avoid tight undergarments or those 
made of synthetic fabric), education regarding preven-
tion, encourage completion of the prescribed course of 
therapy.

Specifi c Measures: Medical therapy.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP028 (Vaginitis: Causes and Treatments).

Drug(s) of Choice
Imidazoles—miconazole (Monistat, 200-mg suppositories, 

every night at bedtime for 3 days, 2% cream, 5 g every 
night at bedtime for 7 days), clotrimazole (Femcare, 
Gyne-Lotrimin, Mycelex, 100-mg inserts, every night 
at bedtime for 7 days, 1% cream, 5 g every night 
at bedtime for 7 days), butoconazole (Femstat, 2% 
cream, 5 g every night at bedtime for 3 days), tiocon-
azole (Vagistat, 6.5% ointment, 4.6 g every night at 
bedtime).

Triazoles—terconazole (Terazol, 80-mg suppositories, 
every night at bedtime for 3 days, 0.8% cream, 
5 g every night at bedtime for 3 days, 0.4% cream, 5 g 
every night at bedtime for 7 days), fl uconazole (Difl ucan, 
150 mg PO single dose).

Contraindications: Known or suspected hypersensitivity 
or allergy. Imidazoles are contraindicated during the 
fi rst trimester of pregnancy. Fluconazole is a pregnancy 
category C drug.

Precautions: Topical steroid preparations should be 
avoided. Use of oral ketoconazole requires baseline and 
follow-up liver function studies. Gastrointestinal side 
effects are common with oral therapies.

Interactions: Oral fl uconazole should be used with caution 
in patients taking oral hypoglycemics, coumarin-type 
anticoagulants, phenytoin, cyclosporine, rifampin, or 
theophylline.

Alternative Drugs
Povidone iodine (topical), gentian violet (1%), boric acid 

(600-mg capsules placed high in the vagina twice 
daily).

FOLLOW-UP
Patient Monitoring: Normal health maintenance, 

frequent recurrences should suggest host compromise 
(e.g., diabetes, human immunodefi ciency virus, anemia).

Prevention/Avoidance: Good perineal hygiene, clothing 
and activities that allow perineal ventilation (cotton 
underwear, loose clothing).
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Possible Complications: Vulvar excoriation caused by 
scratching, chronic vulvitis, secondary vaginal or vulvar 
infections.

Expected Outcome: A small number (<5%) of fungal 
infections are resistant to imidazole therapy. Organisms 
causing these infections are generally susceptible to tri-
azoles. Roughly 30% of patients experience a recurrence 
of symptoms within a month (related to a continuing 
exposure, a change in host defenses [such as altered cel-
lular immunity], or the ability of the fungus to burrow 
beneath the epithelium of the vagina).

MISCELLANEOUS
Pregnancy Considerations: Vaginal infections are asso-

ciated with an increased risk of premature delivery and 
premature rupture of the membranes.

ICD-9-CM Codes: 112.1.
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Vaginitis: Trichomonas 96

INTRODUCTION
Description: Trichomonas vaginitis is a vaginal infection 

by an anaerobic fl agellate protozoan, Trichomonas 
vaginalis.

Prevalence: Roughly 3 million cases per year, 25% of 
“vaginal infections.”

Predominant Age: 15 to 50 (may occur at any age)
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Trichomonas vaginalis, an anaerobic fl agellate 

protozoan.
Risk Factors: Multiple sexual partners, vaginal pH that is 

less acid (blood, semen, or bacterial pathogens increase 
the risk).

CLINICAL CHARACTERISTICS
Signs and Symptoms (40% may be 
asymptomatic)
• Vulvar itching or burning
• Copious discharge with a rancid odor (generally thin, 

runny, and yellow–green to gray in color, “frothy” in 
25%)

• “Strawberry” punctation of the cervix and upper vagina 
(15%, pathognomonic when present)

• Dysuria
• Dyspareunia
• Edema or erythema of the vulva

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bacterial vaginitis
• Bacterial vaginosis
• Chlamydial cervicitis
• Gonococcal cervicitis
Associated Conditions: Other sexually transmitted infec-

tions (specifi cally gonorrhea and chlamydia).

Workup and Evaluation
Laboratory: Culture or monoclonal antibody testing may 

be obtained but is seldom necessary. Evaluation for 
concomitant sexually transmitted infections should be 
strongly considered. U.S. Food and Drug Administra-
tion–cleared tests for trichomoniasis in women include 
OSOM Trichomonas Rapid Test (Genzyme Diagnos-
tics, Cambridge, Massachusetts), an immunochromato-
graphic capillary fl ow dipstick technology, and a nucleic 
acid probe test that evaluates for T. vaginalis, Gardnerella 
vaginalis, and C. albicans (Affi rm VP III, Becton Dickin-
son, San Jose, California). These tests have a sensitivity 
of more than 83% and a specifi city of more than 97% 
but require 10 to 45 minutes to complete. (False-positive 
results may occur in low-prevalence populations.)

Imaging: No imaging indicated.
Special Tests: Vaginal pH 6 to 6.5 or higher.

Diagnostic Procedures: Physical examination, micro-
scopic examination of vaginal secretions in normal saline 
(sensitivity of 60% to 70%).

Pathologic Findings
Trichomonas is a fusiform protozoon slightly larger than a 
white blood cell with three to fi ve fl agella, which provide 
active movement, extending from the narrow end.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Perineal hygiene, education regard-

ing sexually transmitted infections.
Specifi c Measures: Medical therapy, vaginal 

acidifi cation.
Diet: No specifi c dietary changes indicated; avoid alcohol 

during metronidazole treatment.
Activity: Sexual abstinence until partner(s) are examined 

and treated.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP028 (Vaginitis: Causes and Treatments), 
AP009 (How to Prevent Sexually Transmitted 
Diseases).

Drug(s) of Choice
Metronidazole 1 g in am and pm 1 day (may also use a 

single 2-g dose), tinidazole 2 g orally in a single dose, or 
metronidazole 500 mg twice a day for 7 days. (All sexual 
partners should be treated at the same time.)

Contraindications: Metronidazole and tinidazole are rela-
tively contraindicated in the fi rst trimester of pregnancy.

Precautions: Metronidazole and tinidazole may produce 
disulfi ram-like reactions, resulting in nausea, vomiting, 
headaches, or other symptoms if the patient ingests 
alcohol. Patients should not use metronidazole or tini-
dazole if they have taken disulfi ram in the preceding 2 
weeks. Metronidazole and tinidazole must be used with 
care or the dose must be reduced in patients with hepatic 
disease.

Interactions: Metronidazole and tinidazole may potenti-
ate the effects of warfarin or coumarin or alcohol (as 
noted previously).

Alternative Drugs
Topical clotrimazole, povidone iodine (topical), hyper-

tonic (20%) saline douches. (Metronidazole gel is con-
siderably less effi cacious [<50%] than oral preparations 
and is unlikely to achieve therapeutic levels in the urethra 
or perivaginal glands; therefore, use of the gel is not 
recommended.)

FOLLOW-UP
Patient Monitoring: Follow-up serologic testing for 

syphilis and human immunodefi ciency virus infection as 
indicated.
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Prevention/Avoidance: Sexual monogamy, condom use 
for intercourse.

Possible Complications: Cystitis, infections of Skene’s or 
Bartholin’s glands, increased risk of pelvic infl ammatory 
disease, pelvic pain, infertility, and other sequelae of 
sexually transmitted infections.

Expected Outcome: Resistance to metronidazole is 
uncommon. Most treatment failures are actually caused 
by reinfection or failure to comply with treatment.

MISCELLANEOUS
Pregnancy Considerations: Vaginal infections are asso-

ciated with an increased risk of prematurity and prema-
ture rupture of the membranes.

ICD-9-CM Codes: 131.01.
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Abnormal Pap Test Result: Atypical 
Squamous or Glandular Cells

97

INTRODUCTION
Description: One of the most perplexing aspects of man-

agement under the Bethesda reporting system is how to 
interpret smears reported as showing atypical squamous 
or glandular cells (ASCUS, ASCH, or AGC). The atypi-
cal squamous cell (ASC) diagnosis has been developed 
to describe squamous cell changes that are more severe 
than reactive changes but not as marked as those found 
in squamous intraepithelial lesions (SIL, high and low 
grade). The ACS designation has been subdivided into 
“atypical squamous cells of undetermined signifi cance” 
(ASCUS) and “atypical squamous cells cannot exclude 
HSIL” (ASCH). The latter includes those cytologic 
changes suggestive of HSIL but insuffi cient for a defi ni-
tive diagnosis. The category of atypical glandular cells 
(AGC) includes a range of fi ndings from benign reactive 
changes in endocervical or endometrial cells to 
adenocarcinoma.

Prevalence: ASC—approximately 3% to 5% of all Pap 
tests; AGC—0.2% to 0.4% of all Pap tests.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Most, if not all, of the changes that are seen result 

from infection by the human papillomavirus (HPV). 
The AGC diagnosis refl ects benign reactive changes in 
endocervical or endometrial cells, endometrial hyper-
plasia, or adenocarcinoma.

Risk Factors: ASC—exposure to human papillomavirus 
(HPV). AGC—none known, except for those affecting 
possible pathologic causes (e.g., unopposed estrogen 
therapy as a risk factor for endometrial carcinoma).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• ASC—infl ammatory change (cervicitis)
• Low-grade squamous intraepithelial lesion (LGSIL) 

change
• AGC—benign reactive changes in endocervical or endo-

metrial cells
• Endometrial hyperplasia or adenocarcinoma
• Endometritis secondary to an intrauterine contraceptive 

device
• Tuberculous endometritis
• Tubal carcinoma
Associated Conditions: ASC—HPV infection, vaginitis, 

cervicitis. AGC—dysfunctional uterine bleeding (may 
be present but is most often absent).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: HPV serotyping followed by colposcopy if 

high-risk subtypes are found. (In adolescents with high-
risk subtypes, a repeat Pap test in 6 and 12 months or 
high-risk HPV test alone in 12 months is an acceptable 
alternative.) If low-risk serotypes are the only fi nding, a 
repeat cervical cytology (Pap test) should be performed 
in 12 months. Ultrasonography (including sonohys-
terography using saline infusion into the uterine cavity) 
may be considered for the evaluation of Pap test results 
classifi ed as AGC.

Diagnostic Procedures: Colposcopy, with or without 
cervical biopsy and endocervical curettage, should be 
considered if high-risk HPV serotypes are identifi ed, 
high-risk factors are present, or the abnormality is 
persistent or recurrent. Endocervical or endometrial 
biopsy and/or hysteroscopy may be indicated for AGC 
results because between 9% and 38% of patients will 
have signifi cant neoplasia eventually found (varying 
with age).

Pathologic Findings
Minimal gross fi ndings, mildly elevated numbers of nucle-
ated squamous cells with varying degrees of maturation 
when ASC is present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation of comments made by the 

cytopathologist. Increased frequency of Pap tests until 
the abnormality is resolved or further diagnosis is estab-
lished. (For a follow-up Pap test result to be “negative,” 
it must have normal or benign fi ndings, but it also must 
be “satisfactory for interpretation.”)

Specifi c Measures: Treatment of infection or infl amma-
tion (if present). Treatment of atrophic change (if 
present). If the cytology report accompanying the AGC 
test indicates a probability of carcinoma, the endocervi-
cal canal and endometrial cavity should be evaluated. 
Cone biopsy, hysteroscopy, or both, may be required to 
adequately evaluate these patients.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP085 (The Pap Test), AP073 (Human 
Papillomavirus Infection).

Drug(s) of Choice
Based on specifi c indications.
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FOLLOW-UP
Patient Monitoring: Normal health maintenance, 

increased frequency of Pap tests. If only low-risk sero-
types are found, normal schedules for cervical cytology 
may be followed.

Prevention/Avoidance: Avoidance of HPV infection 
(ASC).

Possible Complications: Progression to more severe 
squamous abnormalities or occult disease unless a diag-
nosis is established and treatment is instituted. (Data 

suggest that for adolescents, virtually all ASC- and 
low-grade HPV-mediated changes are transitory and 
that regression to normal is to be expected without 
intervention.)

Expected Outcome: Most patients with ASC experience 
a spontaneous return to normal, as seen if their Pap tests 
are closely followed (the average length of detectable 
HPV is 13 months, >90% will clear the infection within 
24 months). When a treatable condition is identifi ed, 
this response rate is even better.
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MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy. The 
likelihood of signifi cant pathologic changes with ASC 
abnormalities is small enough that no proscription 
against pregnancy during the evaluation process is nec-
essary. Although the possibility of signifi cant complica-
tions is small in AGC, the underlying causes may be of 
suffi cient concern to mitigate against pregnancy until a 
diagnosis is established.

ICD-9-CM Codes: 795.0 (ASC), 622.1 (Cervical atypia), 
795.0 (AGC).
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Abnormal Pap Test Result: Low-Grade 
Squamous Intraepithelial Lesion and High-
Grade Squamous Intraepithelial Lesion

98

INTRODUCTION
Description: Low-grade squamous intraepithelial lesions 

(LGSIL) encompass changes associated with human 
papillomavirus (HPV), mild dysplasia, and cervical 
intraepithelial neoplasia (CIN) I. High-grade squamous 
intraepithelial lesions (HGSIL) include CIN II and III 
and carcinoma in situ (CIS).

Prevalence: Less than 5% of Pap tests for low-grade and 
2% for high-grade abnormalities.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: HPV appears to be responsible for the develop-

ment of cervical dysplasia. Although as many as 70% of 
invasive cervical cancers have HPV serotypes 16 or 18 
present, these types may be detected in patients with 
LGSIL as well. Normal patients have HPV prevalence 
rates that vary from 10% to 50%, depending on the 
study technique and population evaluated.

Risk Factors: Exposure to HPV and other sexually trans-
mitted disease; smoking is associated with a higher 
risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• LGSIL—infl ammatory change (cervicitis)
• Cervical carcinoma
• HGSIL—cervical CIS
• Invasive cervical carcinoma
Associated Conditions: HPV infection, vaginitis, cervi-

citis, cervical dysplasia, carcinoma in situ, invasive car-
cinoma of the cervix, endocervical adenocarcinoma.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: High prevalence, a poor correlation with 

later risk, and the cost of screening have resulted in the 
general recommendation that routine HPV screening or 
serotyping not be carried out.

Diagnostic Procedures: For many patients with LGSIL, 
colposcopy, colposcopically directed biopsy, and endo-
cervical curettage are appropriate to establish the source 
of the cytologic abnormality. (For compliant adoles-
cents, a repeat Pap test in 6 and 12 months or high-risk 
HPV test alone in 12 months are acceptable alterna-
tives.) If colposcopy is inadequate to delineate lesions 
present or the entire transformation zone cannot be 

seen, diagnostic conization may be needed. Colposcopy, 
colposcopically directed biopsy, and endocervical 
curettage should be used to evaluate all patients with 
HGSIL.

Pathologic Findings
Acetowhite areas on colposcopy, early vascular changes 
leading to mosaicism and punctation. Microscopic—loss of 
normal maturation, increased nuclear/cytoplasmic ratio, 
nuclear atypia (mild). Vascular changes leading to mosa-
icism and punctation (severe) are more typical of HGSIL. 
Nuclear atypia (moderate to severe) is also a feature of 
HGSIL.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation of comments made by the 

cytopathologist. Increased frequency of Pap tests until 
the abnormality is resolved or further diagnosis is estab-
lished. (For a follow-up Pap test to be “negative,” it must 
have normal or benign fi ndings, but it also must be 
“satisfactory for interpretation.”)

Specifi c Measures: Compliant patients with LGSIL who 
are at low risk for HPV, sexually transmitted disease, 
and malignant progression of the lesion (e.g., smokers) 
may be followed by serial Pap tests. If colposcopy is 
adequate and the histologic abnormality found is mild, 
obtaining follow-up Pap tests at 4- to 6-month intervals 
for 2 years or three normal tests is suitable. When 
HGSIL is present, the evaluation determines therapy: 
cryotherapy, electrocautery, electrosurgical loop exci-
sion, laser ablation, or conization. Treatment must be 
based on an accurate diagnosis and the extent of the 
lesion involved. (Treatment of CIN 1 in women younger 
than age 21 is not recommended, even if the lesion 
persists. Virtually all are manifestations of a transient 
HPV infection and will resolve, although complete reso-
lution may take up to 36 months.)

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP085 (The Pap Test), AP073 (Human Papil-
lomavirus Infection).

Drug(s) of Choice
Based on specifi c indications, most therapy is surgical or 

ablative in nature.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, 

increased frequency of Pap tests.
Prevention/Avoidance: Avoidance of HPV infection.
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Cervical Intraepithelial Neoplasia (CIN)

Biopsy sites

Curette tip

Specimen

Postoperative
appearance

Conization of cervix
Conization performed with
sound in endocervical canal

Colposcopically directed biopsy of transformation zone,
in conjunction with endocervical curettage

Punch tip

Management of CIN I, II, and III manifested
on abnormal Pap smear involves locating
source of abnormal cells

Dysplastic transformation zone

Pap smear

Well-visualized transformation zone

Nonvisualized transformation zone
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Possible Complications: Progression to more severe 
squamous abnormalities. (Data suggest that for adoles-
cents, virtually all atypical squamous cells of un -
determined signifi cance [ASCUS] and low-grade 
HPV-mediated changes are transitory and that regres-
sion to normal is to be expected without intervention.)

Expected Outcome: Of patients with these fi ndings, 60% 
or more undergo spontaneous regression of the underly-
ing process, resulting in a return to normal Pap test 
results. Only 15% of patients with LGSIL progress 
to HGSIL. HGSIL abnormalities are more likely to 
progress and warrant more aggressive evaluation and 
treatment.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Because of the potential signifi cance of the HGSIL 
abnormality and the pathologic conditions that cause it, 
a delay in pregnancy while evaluation is ongoing may be 
advisable.

ICD-9-CM Codes: 622.1 (LGSIL), 233.1 (HGSIL, 
includes carcinoma in situ).
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this may be curative; in others, standard hysterectomy 
may be considered. Ablative therapy can be considered 
only when the entire lesion is visible and invasion has 
been ruled out.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP085 (The Pap Test), AP073 (Human Papil-
lomavirus Infection), AP110 (Loop Electrosurgical 
Excision Procedure).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Follow-up cervical cytologic exami-

nation at 6 and 12 months or high-risk HPV test at 12 
months, colposcopy for any abnormality.

Prevention/Avoidance: Reduction or avoidance of known 
risk factors.

Possible Complications: Advancement of disease or 
recurrence. Untreated disease is anticipated to progress 
to invasive carcinoma over the course of 12 to 86 months 
in 15% to 40% of patients.

Expected Outcome: Low recurrence rates (<10%) for 
most therapies. When recurrence is found, 75% occur 
in 21 months.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. The 

presence of pregnancy complicates both the diagnosis 
and treatment: endocervical curettage is generally 
omitted and defi nitive therapy is delayed until after 
delivery; colposcopy is usually repeated every 6 to 10 
weeks until term. In the absence of invasion, vaginal 
delivery is appropriate.

ICD-9-CM Codes: 233.1.
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Carcinoma In Situ (Cervix) 99

INTRODUCTION
Description: Carcinoma in situ of the cervix is character-

ized by morphologic alteration of the cervical epithe-
lium in which the full thickness of the epithelium is 
replaced with dysplastic cells (cervical intraepithelial 
neoplasia [CIN] III). This change is generally associated 
either spatially or temporally with invasive carcinoma.

Prevalence: Less than 2% of Pap tests.
Predominant Age: Early 30s (peak approximately age 

32).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown, strongly linked to some serotypes of 

human papillomavirus (HPV; 99.7% of cancers contain 
high-risk HPV serotypes).

Risk Factors: Infection by HPV, herpes virus, or cyto-
megalovirus; early sexual activity; multiple sexual part-
ners; cigarette smoking (1.5 times risk); oral contraceptive 
use (2 to 4 times risk); early childbearing; intrauterine 
diethylstilbestrol exposure; immunosuppression.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Abnormal cervical cytology
• Abnormal colposcopy

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Moderate dysplasia
• Microinvasive and invasive carcinoma
Associated Conditions: HPV infection, condyloma 

acuminata.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Colposcopy, colposcopically directed 

biopsy, and endocervical curettage.
Diagnostic Procedures: Cervical cytologic examination, 

colposcopy, and biopsy.

Pathologic Findings
The entire thickness of the epithelium is replaced with 
abnormal (dysplastic) cells, but there is no invasion of the 
underlying stroma.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation of comments made by the 

cytopathologist.
Specifi c Measures: Cervical conization and endocervical 

curettage to confi rm the absence of invasion or a more 
extensive lesion. In those wishing to preserve fertility, 
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Colposcopic Views of Abnormal Cervical Changes

Coarse mosaicism and punctation in transformation
zone

Papilloma of cervix. Some papillomas
may predispose to cervical malignancy

Changes suggestive of carcinoma in situ.
Abnormal vasculature with leukoplakia,
mosaicism, and punctation
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Management of Carcinoma in Situ (CIN III)

Biopsy specimen showing changes of carcinoma
in situ in transformation zone

CO2 laser therapy Radical electrocautery

Colposcopy showing biopsy sites
in transformation zone

Treatment must eradicate transformation
zone and penetrate to a minimal depth
of 5 mm in order to destroy metaplastic
or dysplastic extensions into gland crypts

Treatment modalities include cryosurgery,
CO2 laser, and radical electrocautery, as
well as conization and hysterectomy

Margin of conization

Depth of ice-ball
penetration

Insulated cryoprobe
Laser burns in
transformation zone

Cautery tip

Electrocautery burns
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Cervical Cancer 100
INTRODUCTION
Description: Almost all cancers of the cervix are carcino-

mas—85% to 90% are squamous carcinoma and 10% to 
15% are adenocarcinoma.

Prevalence: 11,150 cases, 3,670 deaths annually (2007 
estimates). Lifetime risk: 1 in 135.

Predominant Age: 40s to 60s, median age 52.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Strongly linked to some serotypes of human pap-

illomavirus (HPV; 99.7% of all cancers have oncogenic 
HPV DNA detectable) and associated with early sexual 
activity and multiple partners.

Risk Factors: Early sexual activity, multiple sexual part-
ners, HPV, African-American race, smoking, immuno-
compromise, minimal or neglected medical care (Pap 
test screening) associated with advance disease.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• None until late in the disease
• Abnormal Pap test result
• Late: vaginal bleeding, dark vaginal discharge, postcoital 

bleeding, ureteral obstruction, back pain, loss of appe-
tite, weight loss

• Exophytic, friable, bleeding lesion

• Late: supraclavicular or inguinal lymph nodes, leg swell-
ing, ascites, pleural effusion, hepatomegaly

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cervical eversion
• Cervical erosion
• Cervical polyp
• Condyloma acuminata
• Nabothian cyst
Associated Conditions: HPV, condyloma acuminata, 

abnormal vaginal bleeding.

Workup and Evaluation
Laboratory: An assessment of renal function is appropriate 

if ureteral compromise is suspected (advanced disease).
Imaging: Chest radiograph, intravenous pyelogram, and 

computed tomographic or magnetic resonance imaging 
(MRI) scans are used to assess extent of disease and to 
assist in staging. (As experience grows, magnetic reso-
nance imaging is displacing other imaging modalities 
because of its ability to assess lymph nodes [72% to 93% 
accuracy] and possible tumor spread.) Staging is cur-
rently clinical and relies primarily on clinical examina-
tion and the status of the ureters.

Special Tests: Colposcopy and cervical biopsy (conization 
preferred), biopsy of vaginal or paracervical tissues may 
be required to assess extent of disease.

Advanced carcinoma
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Cancer of the cervix with direct extension
to vaginal wall, bladder, and rectum

Very early squamous
cell cancer starting at
squamocolumnar
junction

Adenocarcinoma (endocervical)

Squamous cell cancer showing pearl formation

Early carcinoma
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course of disease, although delivery is associated with 
hemorrhage. Early stages diagnosed late in pregnancy 
may be watched until after delivery. Advanced disease 
may require early delivery or interruption of pregnancy 
to allow aggressive therapy to begin.

ICD-9-CM Codes: 239.5 (unspecifi ed stage; others based 
on stage).
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Diagnostic Procedures: History, physical examination, 
and histologic diagnosis. Barium enema, fl exible sig-
moidoscopy or cystoscopy (or both) may be performed 
in the cases of large tumors or for those who may receive 
radiation therapy.

Pathologic Findings
Squamous cell carcinomas (large cell [keratinizing or 
nonkeratinizing], small cell, verrucous), adenocarcinoma 
(endocervical, endometrioid, clear cell, adenoid cystic, 
adenoma malignum), mixed carcinomas (adenosquamous, 
glassy cell).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Timely evaluation and treatment.
Specifi c Measures: Therapy is based on stage of disease. 

Radical surgery is used for selected patients with stage I 
and II disease. Radiation therapy (brachytherapy, tele-
therapy) is used for stage IB and IIA disease or greater. 
Postoperative radiation therapy reduces the risk of 
recurrence by almost 50%.

Diet: No specifi c dietary changes indicated.
Activity: No restriction except those imposed by 

therapies.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP163 
(Cancer of the Cervix), AP0073 (Human Papillomavirus 
Infections), AP085 (The Pap Test), AP110 (Loop Elec-
trosurgical Excision Procedure).

Drug(s) of Choice
Chemotherapy does not produce long-term cures, but 

response rates of up to 50% have been obtained with 
multiagent combinations (cisplatin, doxorubicin, and 
etoposide; other combinations have also been 
successful).

FOLLOW-UP
Patient Monitoring: Normal health maintenance, 90% 

of recurrences occur in the fi rst 5 years.
Prevention/Avoidance: None. Adherence to screening 

guidelines allows diagnosis and treatment of premalig-
nant changes.

Possible Complications: Risk of nodal involvement is 
based on stage of disease—pelvic nodes: stage I, 15%; 
stage II, 29%; stage III, 47%; para-aortic nodes: stage I, 
6%; stage II, 19%; stage III, 33%.

Expected Outcome: Survival is based on stage of disease—
stage IA, 99% 5 year; stage IB, 85% to 90%; stage IIA, 
73% to 80%; stage IIB, 68%; stage IIIA, 45%; stage 
IIIB, 36%; stage IVA, 15%; stage IVB, 2%. One third 
of patients develop recurrences, half within 3 years after 
primary therapy (best prognosis for later recurrences). 
Short-term serious complications will occur in 1% to 
5% of surgical cases.

MISCELLANEOUS
Pregnancy Considerations: Rare in pregnancy. Preg-

nancy and vaginal delivery do not appear to alter the 
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Cervical Erosion 101

INTRODUCTION
Description: Cervical erosion is loss of the epithelial 

surface on the vaginal portion of the cervix, resulting in 
the exposure of the underlying cervical stroma. Cervical 
eversion (exposing the dark-red columnar epithelium of 
the endocervix) is often mistaken for or incorrectly 
labeled as cervical erosion.

Prevalence: Uncommon.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Generally traumatic. May occur through sexual 

trauma (fi ngernail, sexual appliances), iatrogenic process 
(diaphragm, pessary, biopsy, or other instrumentation), 
tampon use, or pelvic organ prolapse resulting in expo-
sure of the cervix outside the introitus.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Irregularly shaped, depressed lesion with a red base and 

sharp borders
• Bleeding generally absent, although tissues may bleed 

when touched, resulting in postcoital spotting
• Increased mucoid (clear) discharge may be present

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cervical eversion (ectopy)
• Herpes simplex cervicitis
• Carcinoma under the surface of the epithelium (barrel 

lesion)
• Syphilis (primary lesion)
• Chronic cervicitis
• Cervical polyp
• Chlamydia trachomatis infection
Associated Conditions: Chronic cervicitis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.

Special Tests: Colposcopy can be used to confi rm the 
diagnosis but is seldom indicated.

Diagnostic Procedures: Inspection of the cervix.

Pathologic Findings
Loss of surface epithelium. Evidence of infl ammation is 
often present during the healing phase.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: The use of acidifying agents and 

topical antibiotics is controversial and generally not 
necessary.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Both overdiagnosis and under-

diagnosis; treatment and intervention are generally not 
warranted and may create additional problems; failure 
to recognize a more sinister process (cancer) may lead 
to a delay in treatment.

Expected Outcome: Spontaneous and complete healing 
is the rule.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 622.0, 616.0 (With chronic 

cervicitis).
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Congenital erosion
in nulliparous cervix

Extensive erosion with proliferation
(papillary erosion); also nabothian cysts

Section through normal portio vaginalis (schematic) Section through portio vaginalis showing erosion (schematic)
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Cervical Eversion 102

INTRODUCTION
Description: Cervical eversion is a turning outward of the 

endocervical canal so that it is visible and appears as a 
red, infl amed mass at the cervical opening.

Prevalence: Common.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Chronic cervicitis, estrogen exposure (oral con-

traceptives, pregnancy). (In parous women, the external 
cervix is sometimes suffi ciently patulous to give the false 
appearance of eversion when the vaginal apex is widely 
opened during speculum examination.)

Risk Factors: Cervicitis, increased estrogen.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Generally asymptomatic
• Intermenstrual or postcoital bleeding

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endocervical polyp
• Endocervical cancer
• Cervicitis
• Chlamydia trachomatis infection
Associated Conditions: Cervicitis, intermenstrual and 

postcoital bleeding.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.

Special Tests: Colposcopy confi rms the diagnosis but is 
not required.

Diagnostic Procedures: History and speculum inspec-
tion of the cervix.

Pathologic Findings
Normal columnar endocervical epithelium.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: No therapy required once diagnosis 

is established.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Cervicitis, postcoital bleeding.
Expected Outcome: Normal function without therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 622.0, 616.0 (With chronic 

cervicitis).

Prepubertal Reproductive Postmenopausal

Exocervical Exocervical Endocervical

Variations in Location of Transformation Zone
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Cervical Polyps 103

INTRODUCTION
Description: Cervical polyps are benign fl eshy tumors 

that arise from the cells of the endocervical canal (most 
common) or the ectocervix.

Prevalence: Four percent of gynecologic patients, most 
common benign growth of the cervix.

Predominant Age: 40s to 50s (multiparous women). 
(Ectocervical polyps predominate in postmenopausal 
women.)

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Thought to arise as a result of infl ammation and 

the focal hyperplasia and proliferation that it causes.
Risk Factors: More common in multiparous women, 

history of cervical infection, oral contraceptive use.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (found on routine examination)
• Intermenstrual spotting
• Postcoital spotting
• Smooth, soft, reddish-purple to cherry-red, friable mass 

at the cervical os, varying from a few mm to 4 cm in size; 
may bleed when touched

• Leukorrhea (uncommon)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endometrial polyp
• Cervical cancer
• Prolapsed leiomyomata (3% to 8% of myomas are 

cervical)
• Cervical eversion

• Cervical erosion
• Retained products of conception
Associated Conditions: Intramenstrual bleeding, postco-

ital bleeding, leukorrhea.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: Physical examination.

Pathologic Findings
Polypoid growth with a surface epithelium made up of 
columnar or squamous epithelial cells. The stalk is made 
up of edematous, loose, often infl amed connective tissue 
with rich vascularization. The surface may be ulcerated 
(leading to bleeding). Six histologic types have been 
described: adenomatous (80%), cystic, fi brous, vascular, 
infl ammatory, and fi bromyomatous. Malignant degenera-
tion of an endocervical polyp is extremely rare (<1 in 
200).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, Pap test.
Specifi c Measures: Removal of polyp by gentle traction, 

twisting, or excision. The base of the polyp may then be 
treated with chemical cautery, electrocautery, or cryo-
cautery. A polyp may also be cauterized with chemical 
agents (AgNO3), cryosurgery, or a loop electrosurgical 
excision procedure. Curettage of the endocervical canal 
should be considered to rule out a coexisting hyperplasia 
or cancer. For women older than age 40, endometrial 
sampling to rule out additional pathology (present in 
approximately 5% of patients) should be considered.

Small cervical polyp Large and small cervical polyps

Section showing endocervical origin of a polyp
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Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, no 

change in Pap test recommendations.
Prevention/Avoidance: None.
Possible Complications: Malignant change is extremely 

rare.
Expected Outcome: Excision or cautery is curative.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 622.7.
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MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, analgesics (nonsteroidal 

anti-infl ammatory drugs) for dysmenorrhea.
Specifi c Measures: Dilation of the cervix with progressive 

dilators under ultrasound guidance. Placement of a 
cervical stent for several days after dilation has been 
advocated but is not universally accepted.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet 
AP062 (Dilation and Curettage [D&C]), AP046 
(Dysmenorrhea).

Drug(s) of Choice
Symptomatic therapy until defi nitive surgical dilation.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Care with surgical technique 

when cone biopsy or cautery of the cervix is used.
Possible Complications: Retrograde menstruation with 

the subsequent development of endometriosis, infertil-
ity, and chronic pelvic pain. In older patients, the devel-
opment of hematometra or pyometra.

Expected Outcome: The risk of recurrence is small after 
dilation (based on causation).

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 622.4, 654.6 (Complicating labor), 

752.49 (Congenital).
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Cervical Stenosis 104

INTRODUCTION
Description: Cervical stenosis is a narrowing of the cervi-

cal canal, either congenital or acquired, which may result 
in complete or partial obstruction. Stenosis occurs most 
often in the region of the internal cervical os.

Prevalence: Uncommon.
Predominant Age: 30 to 70.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Operative damage (cone biopsy, electrocautery, 

cryocautery), radiation, infection, neoplasia, atrophy, 
congenital (rare).

Risk Factors: Operative therapy (cone biopsy, cautery), 
radiation, chronic infection, neoplasia, untreated 
menopause.

CLINICAL CHARACTERISTICS
Signs and Symptoms
Premenopausal
• Dysmenorrhea, abnormal bleeding, amenorrhea, 

infertility
• Boggy uterine enlargement

Postmenopausal
• Asymptomatic
• Hematometra, hydrometra, or pyometra

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endocervical cancer
• Endometrial cancer
• Uterine leiomyomata
Associated Conditions: Endometriosis, dysmenorrhea, 

chronic pelvic pain, and infertility.

Workup and Evaluation
Laboratory: Ultrasonography may demonstrate uterine 

enlargement or hematometra.
Imaging: No imaging indicated.
Special Tests: Inability to pass a 1- to 2-mm probe beyond 

the inner cervical os.
Diagnostic Procedures: History, physical examination, 

sounding of the endocervical canal with a small probe.

Pathologic Findings
None.
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Cervicitis 105

INTRODUCTION
Description: Cervicitis is infl ammation (acute or chronic) 

of the endocervical glands or the ectocervix.
Prevalence: Ten percent to 40% of women.
Predominant Age: Reproductive, greatest rate in adoles-

cents to early 20s.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Endocervical—Chlamydia trachomatis (up to 60% 

of cases in some studies), Neisseria gonorrhoeae. (Almost 
50% of patients will not have an identifi able infection.) 
Ectocervical—herpes simplex, human papillomavirus 
(HPV), Mycoplasma species (Mycoplasma hominis, Urea-
plasma urealyticum), Trichomonas vaginalis.

Risk Factors: Exposure to sexually transmitted infections 
(multiple sexual partners), postpartum period.

CLINICAL CHARACTERISTICS
Signs and Symptoms
May be asymptomatic (60%)
Mucopurulent discharge (yellow discharge with 10 or 

more white blood cells at magnifi cation ×1000)
Cervical erythema or edema, ulceration, and friability
Deep-thrust dyspareunia

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Vaginitis
• Cervical neoplasia
• Cervical metaplasia
• Cervical erosion
• Cervical eversion
Associated Conditions: Cervical neoplasia, dyspareunia, 

postcoital bleeding, pelvic infl ammatory disease, prema-
ture rupture of the membranes in pregnancy, premature 
labor, and prematurity.

Workup and Evaluation
Laboratory: Cervical culture, Gram stain of cervical mate-

rial, enzyme-linked immunosorbent assay (ELISA) or 
fl uorescent monoclonal antibody testing for Chlamydia. 
Consider serum testing for other sexually transmitted 
infections.

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: Inspection, Gram stain, culture, 

ELISA, or fl uorescent monoclonal antibody testing. 
Colposcopy may be of assistance in selected cases. 
Nucleic acid activation tests are rapidly becoming the 
method of choice for detecting C. trachomatis or N. 
gonorrhoeae.

Pathologic Findings
Diffuse infl ammatory changes, koilocytic changes with 
human papillomavirus infection. Chronic infl ammatory 

changes are extremely common during the reproductive 
years and, by themselves, are not indicative of a pathologic 
state.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Diagnosis and management of causal 

agent.
Specifi c Measures: In rare patients with consistently 

negative cultures, cryosurgery of the cervix has been 
advocated, although this could result in cervical stricture 
or other postsurgical complications.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. (Sexual continence for 7 days 

after single-day therapy or the completion of 7 days of 
treatments.)

Patient Education: Infectious nature of the problem, 
need for partner evaluation, avoidance of sexually trans-
mitted infection; American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP009 
(How to Prevent Sexually Transmitted Diseases), AP071 
(Gonorrhea and Chlamydia), AP073 (Human Papillo-
mavirus Infection), AP028 (Vaginitis: Causes and 
Treatments).

Drug(s) of Choice
Without gonorrhea—azithromycin 1 g PO (single dose) or 

doxycycline 100 mg PO twice a day for 7 days
With gonorrhea—ceftriaxone 125 mg IM or (cefi xime 

400 mg PO or ciprofl oxacin 500 mg PO or ofl oxacin 
400 mg PO) as single dose plus doxycycline 100 mg PO 
twice a day for 7 days.

Contraindications: Known or suspected allergy to medi-
cation. Doxycycline should not be used during preg-
nancy or nursing.

Precautions: Doxycycline should not be taken with milk, 
antacids, or iron-containing preparations.

Interactions: Doxycycline may interact with warfarin or 
oral contraceptives to reduce their effectiveness.

Alternative Drugs
Without gonorrhea—ofl oxacin 300 mg PO twice a day for 

7 days or erythromycin ethylsuccinate 800 mg PO four 
times a day for 7 days.

FOLLOW-UP
Patient Monitoring: Repeat cultures for test of cure, 

annual Pap tests.
Prevention/Avoidance: Use of condoms to reduce the 

risk of infection.
Possible Complications: Cervical atypia and neoplasia.
Expected Outcome: With treatment, good.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.0 (Cervicitis), 098.15 (Acute 

gonococcal cervicitis), 079.8 (Chlamydia infection).
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Infected cervical glands

Primary sites of infection
1. Urethra and Skene’s gland
2. Bartholin’s gland 
3. Cervix and cervical glands

Subsequent sites of infection
4. Fallopian tubes (salpingitis)
5. Emergence from tubal ostium (tubo-ovarian abscess and peritonitis)
6. Lymphatic spread to broad ligaments and surrounding tissues (frozen pelvis)

Appearance of cervix
in acute infection

Gonorrheal infection 
(Gram stain)

Non-specific infection
(Gram stain)

1

2

3

4

6

6
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Nabothian Cysts 106

INTRODUCTION
Description: Nabothian cysts are retention cysts of the 

cervix made up of endocervical columnar cells and 
resulting from closure of a gland opening, tunnel, or 
cleft by the process of squamous metaplasia.

Prevalence: Normal feature of the adult cervix.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: A cervical gland opening, tunnel, or cleft that 

becomes covered by the process of squamous 
metaplasia.

Risk Factors: Chronic infl ammation of the cervix.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Translucent or opaque, white to blue to yellow, raised 

bumps on the ectocervix (3 mm to 3 cm in diameter)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cervical cancer (barrel or undermining type) 

uncommon
Associated Conditions: None.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: Pelvic (speculum) examination.

Pathologic Findings
Mucus-fi lled cysts lined with columnar epithelium.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: None necessary.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Distortion or enlargement of 

the cervix is possible but unlikely.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 616.0.
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Adenomyosis 107

INTRODUCTION

Description: Adenomyosis is characterized by endome-
trial glands and stroma found in the uterine wall 
(myometrium).

Prevalence: Ten percent to 15% of women; may be 60% 
in women 40 to 50 years old.

Predominant Age: 35 to 50.
Genetics: Familial predisposition (polygenic or multifac-

torial inheritance pattern).

ETIOLOGY AND PATHOGENESIS
Causes: Adenomyosis is derived from aberrant glands of 

the basalis layer of the endometrium. These grow by 
direct extension into the myometrium.

Risk Factors: High levels of estrogen (postulated), high 
parity, postpartum endometritis (postulated). Local 
endometrial invasion may be seen following cesarean 
delivery, myomectomy, or curettage.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (40%)
• Menorrhagia (40% to 50%) often increasing in 

severity
• Dysmenorrhea
• Symmetric “woody” enlargement of the uterus (up to 

two to three times normal)
• Uterine tenderness that varies with the cycle (worst just 

before menstruation)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine leiomyomata (most often resulting in asymmet-

ric uterine changes)
• Endometrial polyp
• Endometrial hyperplasia
• Endometrial cancer
• Endometriosis (when pain is predominant symptom)
Associated Conditions: Coexistent endometriosis (15%), 

uterine leiomyomata, dyspareunia, salpingitis isthmica 
nodosa.

Workup and Evaluation
Laboratory: No evaluation indicated, complete blood 

count if anemia is suspected.
Imaging: No imaging indicated except to rule out other 

possible pathologic conditions. Either transvaginal 
ultrasonography or magnetic resonance imaging 
(MRI) may demonstrate abnormalities. (On ultrasound, 
the uterus will have a heterogeneous texture, without 
focal abnormalities.) MRI (T2-weighted or contrast-
enhanced T1-weighted) will be more specifi c than 
ultrasonography.

Special Tests: Endometrial biopsy is seldom of help in 
establishing the diagnosis of adenomyosis, although it 

may be useful to rule out a possible endometrial cancer 
when that is a consideration.

Diagnostic Procedures: The characteristic history of 
painful, heavy periods, accompanied by a generous, sym-
metrical, fi rm or “woody” uterus suggests, but does not 
confi rm, the diagnosis. Only histologic examination can 
confi rm the diagnosis.

Pathologic Findings
In adenomyosis, endometrial implants (glands and stroma) 
develop deep within the myometrial wall. Adenomyosis is, 
therefore, the intramural equivalent of extrauterine endo-
metriosis. Diagnostic criteria require glands to be identi-
fi ed more than 2.5 mm below the basalis layer of the 
endometrium.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Analgesics (nonsteroidal anti-

infl ammatory drugs), cyclic hormone therapy, gonado-
tropin-releasing hormone (GnRH) agonists.

Specifi c Measures: Hysterectomy is the defi nitive treat-
ment for adenomyosis. Uterine artery embolization has 
been suggested but remains experimental.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP013 (Endometriosis), AP046 
(Dysmenorrhea).

Drug(s) of Choice
There is no satisfactory medical treatment for adenomyo-

sis. All medical therapy is aimed at ameliorating the 
symptoms or delaying the progression of the condition. 
Symptoms generally resolve with the loss of ovarian 
function.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Progressive menorrhagia, 

anemia, chronic pelvic pain. Some studies have sug-
gested that these patients have a higher level of antiphos-
pholipid autoantibodies, but the clinical signifi cance of 
this is unknown.

Expected Outcome: Unless associated with endometrio-
sis, surgical therapy (hysterectomy) is curative. Symp-
toms resolve with the loss of menstrual function at 
menopause.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 617.0.
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Asherman’s Syndrome (Uterine Synechia) 108
INTRODUCTION
Description: Asherman’s syndrome is characterized by 

scarring or occlusion of the uterine cavity after curet-
tage, especially when performed after septic abortion or 
in the immediate postpartum period. (Although the 
same changes occur following therapeutic endometrial 
ablation, the term is generally not applied in that 
setting.)

Prevalence: Rare.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Endometrial damage (excessive curettage, curet-

tage when infection is present or in the immediate post-
partum period—some intrauterine adhesions form in 
30% of patients treated by curettage for missed abor-
tion), endometrial infection (tuberculosis or schistoso-
miasis), scarring after myomectomy or metroplasty. A 
severe pelvic infection unrelated to surgery may also 
lead to Asherman’s syndrome.

Risk Factors: Instrumentation of the uterine cavity 
complicated by infection. Endometrial infection unre-
lated to instrumentation, such as tuberculosis or 
schistosomiasis.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Amenorrhea or hypomenorrhea

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Amenorrhea (primary or secondary)
• Cervical stenosis
Associated Conditions: Amenorrhea, infertility.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Sonohysterography or hysterosalpingography.
Special Tests: None indicated.
Diagnostic Procedures: Hysteroscopy.

Pathologic Findings
Intrauterine scarring.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and support.
Specifi c Measures: Resection of intrauterine scars under 

hysteroscopic control, followed by intrauterine contra-
ceptive device (IUCD) insertion and estrogen therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP062 (Dilation and Curettage [D&C]).

Drug(s) of Choice
Estrogen for 1 to 2 months.
Oral—conjugated estrogen 1.25 mg daily, diethylstilbes-

trol 1 mg daily, esterifi ed estrogens 1.25 mg daily, 
ethinyl estradiol 0.05 mg daily, micronized estradiol 
1 mg daily, piperazine estrone sulfate, estropipate 
1.25 mg daily.

Topical—17β-estradiol 0.1 mg per day.
Contraindications: Undiagnosed vaginal bleeding.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Avoidance of excessive curettage, 

prompt treatment of endometritis after dilation and 
curettage.

Possible Complications: Hematocolpos, infertility.
Expected Outcome: Return to normal fertility and men-

strual function after treatment.

MISCELLANEOUS
Pregnancy Considerations: Once treated, no effect on 

future pregnancy.
ICD-9-CM Codes: 621.5.
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Formation of uterine synechiae may result from overzealous
curettage, especially after septic abortion

Asherman’s Syndrome (Uterine Synechiae)

Synechiae involving anterior and posterior uterine
walls may completely obliterate uterine cavity

Hysteroscopic lysis of synechiae may be
required to return patency to uterine cavity

Synechiae

Conjugated
estrogens

IUCD

Scissors

IUCD is placed in uterine cavity
postoperatively and patient is
maintained on conjugated estrogens

with
E. Hatton
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Dysfunctional Uterine Bleeding 109

INTRODUCTION
Description: Dysfunctional uterine bleeding is irregular 

or intermenstrual bleeding with no clinically identifi able 
underlying cause.

Prevalence: Ten percent to 15% of all gynecologic visits 
involve menstrual disturbances.

Predominant Age: Reproductive, greatest in adolescents 
and patients experiencing climacteric changes.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anovulatory patients—chemotherapy, chronic 

illness, climacteric changes, endometrial carcinoma, 
endometrial hyperplasia, hormonal contraception (oral, 
injectable, intrauterine), iatrogenic (anticoagulation, 
hormone replacement), idiopathic, medications (anti-
cholinergic agents, monamine oxidase inhibitors, mor-
phine, phenothiazines, reserpine), nutritional disruption 
(anorexia, bulimia, excess physical activity), obesity, 
pituitary–hypothalamic–ovarian axis immaturity, pitu-
itary tumor, polycystic ovary syndrome, stress, systemic 
disease (hepatic, renal, thyroid). Ovulatory patients—
anatomic lesions (adenomyosis, cervical neoplasia, cervi-
cal polyps, endometrial carcinoma, endometrial polyps, 
leiomyomata, sarcoma), bleeding at ovulation, coagu-
lopathies (natural or iatrogenic), endometritis, fallopian 
tube disease (infection, tumor), foreign body (IUCD, 
pessary, tampon), idiopathic, ingested substances (estro-
gens, ginseng), leukemia, luteal phase dysfunction, pelvic 
infl ammatory disease (including tuberculosis), preg-
nancy related (abortion, ectopic, hydatidiform mole, 
retained products of conception), repeated trauma, sys-
temic disease (hepatic, renal, thyroid).

Risk Factors: Prolonged anovulation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intermenstrual bleeding (painless)
• Irregular menstrual cycles (typically prolonged interval)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Climacteric changes
• Anovulation
• Endometrial polyps
• Uterine leiomyomata
• Endometrial cancer
• Endometriosis
• Nonuterine sources of bleeding (e.g., cervical, vaginal, 

vulvar, or perineal)
• Iatrogenic causes (hormones, oral contraceptives)
Associated Conditions: Anovulation, infertility, endome-

trial cancer, endometrial polyps or carcinoma, uterine 
leiomyomata, obesity.

Workup and Evaluation
Laboratory: Testing should be chosen on the basis of the 

differential diagnoses under consideration.
Imaging: Pelvic ultrasonography or sonohysterography 

may be of assistance in selected patients.
Special Tests: A menstrual calendar helps document 

the timing and character of the patient’s bleeding. Endo-
metrial biopsy, curettage, or hysteroscopy may be 
indicated.

Diagnostic Procedures: The diagnosis of dysfunctional 
uterine bleeding is one of exclusion. History and physi-
cal examination often point to possible causes for further 
evaluation.

Pathologic Findings
Proliferation of the endometrial tissues with irregular 
shedding evident in some patients; in other patients the 
endometrium is thin and atrophic.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Focused on underlying causation 

and desires of patient. If anovulation is the cause and 
fertility is not desired, periodic progestin therapy may 
be used to stabilize menstrual cycles and suppress inter-
menstrual bleeding. Suppression of menstrual cycling 
(gonadotropin-releasing hormone agonists, long-acting 
progestin), endometrial ablation, or hysterectomy may 
be required for a small number of patients.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding), AP049 
(Menstruation [Especially for Teens]), AP147 (Endo-
metrial Hyperplasia), AP162 (Menopausal Bleeding).

Drug(s) of Choice
Medroxyprogesterone acetate 5 to 10 mg for 1 to 14 days 

each month. (In roughly 85% of patients who have 
ovulated in the past, a single cycle provides adequate 
response.)

Contraindications: Undiagnosed amenorrhea or 
bleeding.

Precautions: Progestins should not be used until preg-
nancy has been ruled out.

Alternative Drugs
Norethindrone acetate 5 to 10 mg for 10 to 14 days each 

month. The levonorgestrel intrauterine system (a 
polydimethylsiloxane sleeve containing 52 mg of levo-
norgestrel on the stem that releases 20 μg of levonorg-
estrel daily) may be inserted or combination oral 
contraceptives may be used.
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FOLLOW-UP

Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Anemia, endometrial hyperpla-

sia or carcinoma if anovulation or simple hypertrophy 
is left untreated.

Expected Outcome: Return to normal menstrual pattern 
with correction of underlying pathologic condition or 
periodic progestin therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy aside 

from that resulting from causative conditions.
ICD-9-CM Codes: 626.8, 626.4 (Irregular menstrual 

cycle).
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Endometrial Cancer 110
INTRODUCTION
Description: Endometrial cancer is characterized by 

malignant change of the endometrial tissues. These are 
generally of the adenocarcinoma, adenosquamous, clear 
cell, or papillary serous cell types.

Prevalence: Two percent to 3% lifetime risk, the most 
frequent malignancy of the female reproductive tract, 
roughly 39,000 cases per year in the United States (2007 
estimate); 7400 deaths each year (2007), eighth leading 
site of cancer-related death among American women.

Predominant Age: 55 to 65.
Genetics: No genetic pattern known except for such con-

ditions as hereditary nonpolyposis colorectal cancer 
(HNPCC; Lynch II syndrome). (Cancers found in 
younger women are associated with mutations in the 
K-ras, PTEN, or MLH1 genes.)

ETIOLOGY AND PATHOGENESIS
Causes: Unopposed (without progestins) estrogen stimu-

lation (polycystic ovary syndrome, obesity, chronic 
anovulation, and estrogen replacement therapy with -
out concomitant progestin) in 90% of cases. Selective 
estrogen receptor modulators with uterine activity 
(tamoxifen).

Risk Factors: Unopposed estrogen stimulation of the 
uterus (chronic anovulation, estrogen therapy, and 
obesity), tamoxifen use, early menarche, late menopause, 
nulliparity, breast or colon cancer, diabetes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Postmenopausal bleeding (90%)
• Abnormal glandular cells on Pap test (Cervical cytologic 

tests detect only about 20% of known endometrial 
carcinomas.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endometrial hyperplasia (complex, atypical)
• Cervical cancer
• Endometrial or cervical polyp
• Ovarian cancer metastatic to the endometrium
• Metachronous Müllerian tumor
• Endometriosis
• Early pregnancy (younger women)
• Granulosa cell tumors
Associated Conditions: Obesity, irregular menstrual 

bleeding, infertility, breast or colon cancer.

Workup and Evaluation
Laboratory: No evaluation indicated, except for preopera-

tive screening.
Imaging: Chest radiograph (for metastases), transvaginal 

ultrasonography or sonohysterography may be useful 
(although concerns have been raised about the possibil-
ity of extrauterine spread induced by tubal spill of fl uid 
during sonohysterography).

Special Tests: Endometrial biopsy (90% accurate).
Diagnostic Procedures: History, physical examination, 

and endometrial biopsy.

Pathologic Findings
Atypical, hyperplastic glands with little or no stroma. 
Mitosis common. (See table for staging.)

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and staging.
Specifi c Measures: Surgical exploration with hysterec-

tomy, bilateral salpingo-oophorectomy, cytologic exam-
ination of the abdomen and diaphragm, para-aortic node 
sampling. Radiation to the vaginal cuff reduces local 
recurrence. Distant metastatic disease is treated with 
high-dose progestins, cisplatin, and doxorubicin (Adria-
mycin). The use of adjuvant radiation therapy in women 
with disease limited to the uterus based on systematic 
surgical staging is controversial.

Diet: No specifi c dietary changes indicated except as 
dictated by surgical therapy.

Activity: No restriction except as dictated by surgical 
therapy.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP097 
(Cancer of the Uterus), AP008 (Hysterectomy), AP080 
(Preparing for Surgery), AP095 (Abnormal Uterine 
Bleeding).

Drug(s) of Choice
Hyperplasia and distant metastatic disease: megestrol 

(Megace) 160 mg PO daily for 3 months. This is 
generally followed by curettage or other evaluation to 
assess response.

Doxorubicin (Adriamycin) or cisplatin chemotherapy.
Contraindications: See individual agents.
Precautions: High-dose progestins should be used with 

caution in patients with congestive heart failure because 
they may cause fl uid retention.

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Follow-up Pap tests from vaginal 

cuff every 3 months for 2 years, then every 6 months for 
3 years, then yearly. Chest radiograph annually.

Prevention/Avoidance: Correction of unopposed estro-
gen states or the addition of progestin.

Possible Complications: Distant spread with progression 
to death.

Expected Outcome: Five-year survival based on stage and 
grade—stage I, 85%; stage II, 60%; stage III, 30%; stage 
IV, 10%.

MISCELLANEOUS
Pregnancy Considerations: Generally not a consider-

ation because they are unlikely to coexist.
ICD-9-CM Codes: Specifi c to cell type and location.
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Endometrial Hyperplasia: 
Simple and Complex

111

INTRODUCTION

Description: Endometrial hyperplasia is caused by abnor-
mal proliferation of both the glandular and stromal ele-
ments of the endometrium with characteristic alteration 
in the histologic architecture of the tissues. It is this 
architectural change that differentiates hyperplasia from 
normal endometrial proliferation. Simple hyperplasia 
represents the least signifi cant form of alteration. 
Complex hyperplasia represents the most signifi cant 
form of alteration.

Prevalence: Five percent of patients with postmenopausal 
bleeding have endometrial hyperplasia.

Predominant Age: Late reproductive and early 
menopausal.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Unopposed estrogen stimulation of the 

uterus (chronic anovulation, estrogen therapy [4-fold to 
8-fold risk], obesity [3-fold risk]), nulliparity (2-fold to 
3-fold risk), diabetes (2-fold to 3-fold risk), polycystic 
ovarian syndrome, tamoxifen use.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Intermenstrual bleeding
• Menorrhagia
• Postmenopausal bleeding

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endometrial adenocarcinoma
• Endocervical or endometrial polyps
• Endocervical carcinoma
Associated Conditions: Endocervical or endometrial 

polyps, squamous metaplasia, endometrial carcinoma. 
When nuclear atypia is present, more than 40% of 
patients will have a coexisting endometrial cancer.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography may detect thickening of the 

endometrial stripe. (No standard has emerged for a 
threshold of endometrial thickness that carries ideal 
positive and negative predictive values. It does not take 
the place of histologic evaluation.) Magnetic resonance 
imaging may also diagnose endometrial thickening, but 
cost and low specifi city argue against its use as a diag-
nostic tool.

Special Tests: Endometrial biopsy, hysteroscopy, or dila-
tion and curettage.

Diagnostic Procedures: Endometrial biopsy.

Pathologic Findings

Simple hyperplasia—proliferation of both glandular and 
stromal elements with no atypia. The glands form simple 
tubules with wide variations in size from small to large 
cysts. There is little or no outpouching of the epithelium 
lining the cysts. Complex hyperplasia—proliferation of 
both glandular and stromal elements. Cellular atypia (char-
acterized by disordered maturation, high nuclear/cytoplas-
mic ratio, nuclear pleomorphism, mitoses) may be present 
or absent. Glands are crowded with a “back-to-back” 
appearance. May be found with coexisting adenocarcinoma 
(17% to 52% in various studies). Outpouching in glands 
is common. (It should be noted that the reliability of his-
tologic diagnosis of these two conditions has recently been 
called into question.)

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Prompt evaluation.
Specifi c Measures: Simple hyperplasia—medical therapy 

(progestin) is generally adequate. Many use dilation and 
curettage by itself or in combination with progestin 
therapy. Complex hyperplasia—for patients with hyper-
plasia without atypia or for selected patients who wish 
to preserve fertility, high-dose prolonged progestin 
therapy may be used. All others are treated by hysterec-
tomy (with bilateral salpingo-oophorectomy).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP147 (Endometrial Hyperplasia), AP095 
(Abnormal Uterine Bleeding), AP097 (Cancer of the 
Uterus), AP062 (Dilation and Curettage [D&C]).

Drug(s) of Choice
Simple hyperplasia—medroxyprogesterone acetate (Provera, 

Cycrin) 10 mg PO daily for 10 days each month, nor-
ethindrone acetate (Aygestin) 10 mg PO daily for 10 
days each month.

Complex hyperplasia—depot medroxyprogesterone acetate 
(Depo-Provera) up to 200 to 1000 mg IM weekly for 5 
weeks, followed by 100 to 400 mg IM monthly, meges-
trol acetate (Megace) 40 to 80 mg PO daily for 6 to 12 
weeks. (Some authors have advocated therapy for up to 
48 months.) Estrogen replacement therapy may be given 
safely to those treated by hysterectomy.

Contraindications: Undiagnosed vaginal bleeding, 
thrombophlebitis, markedly impaired liver function, 
known or suspected breast cancer.

Precautions: Progestins should not be used during the 
fi rst trimester of pregnancy.

Alternative Drugs
Combination oral contraceptives also may be used for 

simple hyperplasia.
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FOLLOW-UP

Patient Monitoring: With simple hyperplasia or for 
complex hyperplasia managed medically, a follow-up 
endometrial sampling must be performed after 3 months, 
then every 6 to 12 months thereafter.

Prevention/Avoidance: None.
Possible Complications: Progression is uncommon with 

simple hyperplasia (1% to cancer, 3% to complex hyper-
plasia). A slight risk is associated with endometrial 
sampling (infection, perforation). Complex hyperplasia, 
especially with atypia, is associated with coexistent 
malignancy or the risk of progression to malignant 
changes (75% of patients). The more atypical the cellu-
lar architecture, the greater the risk of malignancy; 
without atypia, 25% of hyperplasia will progress and 
50% will persist.

Expected Outcome: Good response to medical therapy 
can be anticipated for patients with simple hyperplasia. 
Progression and recurrence are uncommon.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 621.3.
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Endometrial Polyps 112
INTRODUCTION
Description: Endometrial polyps are fl eshy tumors that 

arise as local overgrowths of endometrial glands and 
stroma and project beyond the surface of the endome-
trium. These are most common in the fundus of the 
uterus but may occur anywhere in the endometrial 
cavity. They are generally small (a few millimeters) but 
may enlarge to fi ll the entire cavity.

Prevalence: Up to 10% of women (autopsy studies), 20% 
of uteruses removed because of cancer.

Predominant Age: 40 to 50, infrequent after menopause.
Genetics: No genetic pattern.
ETIOLOGY AND PATHOGENESIS
Causes: Unknown. A role for unopposed estrogen is 

hypothesized.
Risk Factors: Unopposed estrogen use, tamoxifen therapy.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (most)
• Abnormal bleeding (most common intermenstrual 

bleeding and menorrhagia, perimenopausal bleeding). 
One fourth of women with abnormal bleeding patterns 
have an endometrial polyp.

• Polyps with long pedicles may protrude from the 
cervix.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endocervical polyp
• Endometrial cancer
• Prolapsed leiomyomata
• Retained products of conception
• Retained (and forgotten) intrauterine contraceptive 

device
Associated Conditions: Endometrial cancer (2-fold 

increase).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Sonohysterography generally identifi es the 

polyp. (Special attention should be directed to the 
fundus, where most polyps arise.)

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

endometrial sampling, hysteroscopy, or curettage. 
(Often not diagnosed until the uterus is removed for 
other reasons.)

Pathologic Findings
Velvety surface with a rich central vascular core. Endome-
trial glands, stroma, and vascular channels are present with 
epithelium identifi ed on three sides to establish the pedun-
culated nature. The endometrial glands are often imma-
ture in appearance with a “Swiss cheese” cystic character 
that is independent of the phase of the cycle. Infection or 
metaplasia may be present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Removal by curettage or operative 

hysteroscopy. (All polyps removed should be examined 
histologically.)

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance: American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding), AP062 
(Dilation and Curettage [D&C]).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Evaluation and treatment of pro-

longed amenorrhea, treatment of unopposed estrogen 
states.

Possible Complications: Up to 0.5% of polyps undergo 
malignant transformation (low grade and stage).

Expected Outcome: Removal is generally curative even 
when malignant transformation is present.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 621.0.
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Multiple endometrial polyps
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Endometritis 113

INTRODUCTION
Description: Endometritis is an acute or chronic infl am-

mation, usually of infectious origin, of the lining of the 
uterus. This is a general term that is used for this condi-
tion in either nonpregnant or recently pregnant patients; 
chorioamnionitis or endomyometritis are the terms 
commonly used for pregnant patients. Chronic endome-
tritis is often characterized as an intermediate state in 
ascending infections.

Prevalence: Seventy-fi ve percent of patients with pelvic 
infl ammatory disease, 40% of patients with mucopuru-
lent cervicitis.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Aseptic infl ammation of the endometrium is com-

monly found in users of intrauterine contraceptive 
devices (IUCDs). Infection by organisms ascending 
from the cervix and lower tract are common (most often 
Chlamydia trachomatis, Neisseria gonorrhoeae, Ureaplasma 
urealyticum, and Streptococcus agalactiae). Less common 
are infections by Actinomyces israelii or tuberculosis.

Risk Factors: IUCD use, intrauterine instrumentation 
(biopsy, hysterosalpingography), cervicitis, sexually 
transmitted disease (STD), retained products of 
conception.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Dysfunctional uterine bleeding (typically 

intermenstrual)
• Postcoital bleeding
• Foul-smelling cervical/vaginal discharge
• Pelvic infl ammatory disease
• Chronic pelvic pain
• Tubo-ovarian abscess
• Infertility (rare cause)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Accidents of pregnancy
• Trophoblastic disease
• Endometrial cancer
• Estrogen-producing tumors or exogenous estrogen
• Leiomyomata
• Cervical lesion/cervicitis
• Forgotten IUCD
Associated Conditions: Chronic pelvic pain, tubo-ovarian 

abscess, cervicitis, and STD.

Workup and Evaluation
Laboratory: Complete blood count, cervical cultures for 

C. trachomatis and N. gonorrhoeae. (Tests for other STDs 
as indicated.)

Imaging: No imaging indicated. Ultrasonography with 
saline contrast may demonstrate a thickened endome-
trium but risks spreading an infection to the fallopian 
tubes, ovaries, and peritoneal cavity. Consequently, this 
should be reserved until the possibility of active infec-
tion has been evaluated.

Special Tests: Endometrial biopsy is generally 
confi rmatory.

Diagnostic Procedures: Endometrial biopsy and 
culture.

Pathologic Findings
Infl ammatory infi ltrates (monocytes and plasma cells) in 
the basal layers and stroma of the endometrium. Sulfur 
granules may be present in Actinomyces infections.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, counseling about STDs 

(cervicitis).
Specifi c Measures: Antibiotic therapy (see later), removal 

of IUCD (if present).
Diet: No specifi c dietary changes indicated.
Activity: Pelvic rest (no tampons, douches, or intercourse) 

until therapy has been completed.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP095 
(Abnormal Uterine Bleeding), AP099 (Pelvic Pain), 
AP077 (Pelvic Infl ammatory Disease).

Drug(s) of Choice
Doxycycline (Vibramycin) 200 mg PO initially, 100 mg 

PO daily for 10 days. If Actinomyces is found in a tubo-
ovarian abscess, oral penicillin therapy should be con-
tinued for 12 weeks.

Contraindications: Known or suspected allergy to tetra-
cycline. Doxycycline is contraindicated in the last half 
of pregnancy.

Precautions: Photosensitivity may occur in patients taking 
doxycycline.

Interactions: Doxycycline may enhance the effect of war-
farin. Doxycycline absorption is inhibited by most ant-
acids and bismuth subsalicylate (Pepto-Bismol).

Alternative Drugs
Metronidazole or erythromycin may be substituted for 

doxycycline.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, screen-

ing for STDs as needed.
Prevention/Avoidance: Reduce risk of cervicitis or STDs, 

asepsis during intrauterine procedures.
Possible Complications: Ascending infection resulting in 

salpingitis, tubo-ovarian abscesses, hydrosalpinx, perito-
nitis, and chronic pelvic pain.

Expected Outcome: Good with treatment.
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MISCELLANEOUS
Pregnancy Considerations: Generally not applicable. 

Ureaplasma urealyticum infection has been implicated as 
a rare cause of early pregnancy loss.

ICD-9-CM Codes: 615.0 (Acute), 615.1 (Chronic), 670 
(Following delivery, excludes pregnancy, abortion, 
ectopic and molar pregnancies).

REFERENCES
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Gynecol 2005;105:1024.

Sullivan SA, Smith T, Chang E, et al: Administration of cefazolin 
prior to skin incision is superior to cefazolin at cord clamping in 
preventing postcesarean infectious morbidity: a randomized, con-
trolled trial. Am J Obstet Gynecol 2007;196:455.e1.

Level II
Ness RB, Hillier SL, Kip KE, et al: Bacterial vaginosis and risk of 
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Level III
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antibiotics in labor and delivery. ACOG Practice Bulletin 47. 
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Hematometra 114

INTRODUCTION
Description: Hematometra is a collection of blood in the 

body (cavity) of the uterus resulting from obstruction of 
the normal outfl ow tract. This obstruction may result 
from congenital abnormalities, acquired cervical steno-
sis, or obstruction by neoplasia.

Prevalence: Uncommon.
Predominant Age: Early reproductive and postmeno-

pausal most common.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Obstruction or atresia of the uterine outfl ow tract 

(congenital malformation; most common are imperfo-
rate hymen and transverse vaginal septum, acquired 
causes; cervical stenosis from senile atrophy of the endo-
cervix and endometrium, scarring by synechiae, scarring 
after surgery, endometrial ablation, radiation, cryocau-
tery, electrocautery, neoplasia).

Risk Factors: Previous cervical surgery (cone biopsy, 
cryocoagulation, or electrocautery), menopausal atrophy, 
cervical neoplasia, incomplete endometrial ablation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (especially in postmenopausal women)
• Uterine enlargement (often soft and slightly tender)
• Dysmenorrhea, abnormal bleeding, amenorrhea and 

infertility in premenopausal women
• Cyclic abdominal pain

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Endometrial hyperplasia/cancer
• Endocervical cancer
• Pyometra
• Leiomyomata
• Ovarian neoplasia
Associated Conditions: Cervical cancer, endometrial 

cancer, tubo-ovarian abscess, and endometriosis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography can confi rm uterine enlarge-

ment and the presence of fl uid but cannot defi ne the 
character of the fl uid. The presence of a cervical mass 
may occasionally be confi rmed.

Special Tests: Endometrial biopsy or hysteroscopic eval-
uation of the uterine cavity should be considered. Gentle 
probing with a 1- to 2-mm probe confi rms cervical 
obstruction or stenosis.

Diagnostic Procedures: History, physical examination, 
ultrasonography, cervical dilation or probing.

Pathologic Findings
Based on cause.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Cervical dilation with or without 

curettage provides drainage, although it may have to be 
repeated several times. Antibiotic should be provided to 
protect against possible colonization by Bacteroides, 
anaerobic Staphylococcus and Streptococcus, and aerobic 
coliform bacteria. A mushroom or Foley catheter may 
be placed to facilitate drainage but may itself become 
a source of infection. Defi nitive therapy is based on 
cause.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP095 
(Abnormal Uterine Bleeding), AP097 (Cancer of the 
Uterus), AP062 (Dilation and Curettage [D&C]), AP084 
(Hysteroscopy).

Drug(s) of Choice
None. Therapy is based on cause and clinical situation. 

Antibiotic treatment if infection is suspected. (The anti-
biotic chosen should provide protection against possible 
colonization by Bacteroides, anaerobic Staphylococcus and 
Streptococcus, and aerobic coliform bacteria.)

Contraindications: See individual agents.
Precautions: See individual agents.
Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Normal health maintenance and 

periodic reassessment of the cervix and uterus.
Prevention/Avoidance: Avoid unnecessary cervical pro-

cedures and limit the scope of therapy when such pro-
cedures are necessary. Some authors suggest cervical 
sounding after such procedures to assess patency, 
although this has not been shown to reduce the inci-
dence of stenosis.

Possible Complications: Infection (leading to pyometra), 
progression of underlying disease.

Expected Outcome: Based on cause.

MISCELLANEOUS
Pregnancy Considerations: Incompatible with 

pregnancy.
ICD-9-CM Codes: 621.4.

REFERENCES
Level II
Gurtcheff SE, Sharp HT: Complications associated with global endo-

metrial ablation: the utility of the MAUDE database. Obstet 
Gynecol 2003;102:1278.

Kinjo K, Kasai T, Ogawa K: Hematometra and ruptured hematosal-
pinx with ipsilateral renal agenesis presenting as diffuse peritonitis: 
a case report. Intens Care Med 1977;23:354.
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Intermenstrual Bleeding 115

INTRODUCTION
Description: Bleeding between otherwise normal men-

strual cycles is called intermenstrual bleeding.
Prevalence: Ten percent to 15% of all gynecologic visits 

involve menstrual disturbances.
Predominant Age: Reproductive, greatest in adolescents 

and patients who are climacteric.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Uterine (pregnancy, endometrial polyps, endo-

metrial hyperplasia, endometrial carcinoma, leiomyo-
mata), cervical (polyps, cervicitis, cervical erosion, 
cervical dysplasia/neoplasia), vaginal (trauma, infection, 
atrophy), perineal (vulvar lesions, hemorrhoids).

Risk Factors: None known. (The purported relationship 
to surgical sterilization has been disproved.)

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Intermenstrual bleeding (painless)
• Bleeding after intercourse (common)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Climacteric changes
• Anovulation
• Endometrial polyps
• Uterine leiomyomata
• Cervical polyps, lesions, or cervicitis
• Endometrial cancer
• Endometriosis
• Nonuterine sources of bleeding (e.g., vaginal, vulvar, or 

perineal)
• Coagulopathy (congenital or acquired)
• Iatrogenic (intrauterine device use, medications)
Associated Conditions: Endometrial hyperplasia, endo-

metrial cancer, endometrial polyps, endocervical polyps 
or carcinoma, uterine leiomyomata.

Workup and Evaluation
Laboratory: Testing should be chosen on the basis of 

diagnoses being considered.
Imaging: No imaging indicated.
Special Tests: A menstrual calendar helps to document 

the timing and character of the patient’s bleeding. Endo-
metrial biopsy, curettage, or hysteroscopy may be 
indicated.

Diagnostic Procedures: History and physical examina-
tion often point to possible causes for further 
evaluation.

Pathologic Findings
Based on underlying pathologic conditions.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation.
Specifi c Measures: Focused on underlying causation, age 

of the patient, and contraceptive needs.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding), AP049 
(Menstruation [Especially for Teens]), AP162 (Meno-
pausal Bleeding), AP163 (Cancer of the Cervix).

Drug(s) of Choice
Based on cause. Hormonal agents that produce endome-

trial thinning (such as combination contraceptives or 
long-acting progestins) can be useful in selected patients 
when conception is not desired.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Anemia.
Expected Outcome: Return to normal menstrual pattern 

with correction of underlying pathologic condition or 
periodic progestin therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy aside 

from that resulting from causative conditions.
ICD-9-CM Codes: 626.6, 626.7 (Postcoital bleeding).
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dysfunctional uterine bleeding. JAMA 1993;269:1823.

Cowan BD, Morrison JC: Management of abnormal genital bleeding 
in girls and women. N Engl J Med 1991;324:1710.

Field CS: Dysfunctional uterine bleeding. Primary Care 
1988;15:561.

Neese RE: Managing abnormal vaginal bleeding. Postgrad Med 
1991;89:205.

Pitkin J: Dysfunctional uterine bleeding. BMJ 2007;334:1110.
Smith RP: Gynecology in primary care. Baltimore, Williams & 
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Thorneycroft IH: Cycle control with oral contraceptives: a review of 
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Wathen PI, Henderson MC, Witz CA: Abnormal uterine bleeding. 
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Intermenstrual Bleeding

Normal
Cyclic
Bleeding

Condition defined as bleeding between otherwise normal menstrual cycles.

Days 28 14 28 14 28 2814

Clinical Considerations in Intermenstrual Bleeding

Uterine Disorders

Cancer (or sarcoma) of uterine body

Fibroid
(submucous)

Cancer of
cervix or
endocervix

Trauma

Tuberculosis

Endometrial
polyps

Adenomyosis

Endocervical
polyps

Erosion

Chancre

Disorders of pregnancy

Chorioepithelioma

Ectopic pregnancy

Abortion or
premature
separation
of placenta

Placenta previa Hydatidiform mole

Ovarian and Adnexal Disorders

Cysts

Endometriosis

Tumors:
granulosa cell,
theca cell,
cancer

Tubal or pelvic
inflammation

Management Flow Chart for Intermenstrual Bleeding

Pelvic or rectal
examination
bleeding time<20 Yrs old

Patient age

15-20 Yrs old Pelvic or rectal
examination

>20 Yrs old Pelvic examination
cervical cytology
endometrial biopsy

7 days
high-dose
estrogen and
progesterone

3 months
cyclic
low-dose
oral
contraceptives

Continue
oral
contraception

Need
contraception

Cyclic oral
progestin
10 days/month

Yes

No
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Irregular Menstrual Periods 116
INTRODUCTION
Description: Menstrual cycles that do not follow a rhyth-

mic pattern or with a pattern differing signifi cantly from 
that expected as “normal” are considered irregular.

Prevalence: Ten percent to 15% of all gynecologic visits.
Predominant Age: Reproductive, greatest in adolescents 

and patients who are experiencing climacteric changes.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anovulation or oligo-ovulation, climacteric or 

menopause, hypogonadism (including exercise induced: 
excessive, associated with low body weight and anovula-
tion), excess estrogen (obesity, polycystic ovary disease, 
exogenous estrogen), elevated prolactin, psychosocial 
conditions (anorexia, bulimia, stress), chronic illness, 
renal or hepatic failure, thyroid disease.

Risk Factors: Those associated with possible causes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Irregular menstrual interval
• Variable character of menstrual fl ow

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Climacteric changes
• Anovulation
• Pregnancy
• Ovarian tumors (rare)
Associated Conditions: Anovulation, infertility, and 

obesity.

Workup and Evaluation
Laboratory: Testing should be chosen on the basis of the 

different diagnoses under consideration.
Imaging: No imaging indicated.
Special Tests: A menstrual calendar helps to document 

the timing and character of the patient’s bleeding. Endo-
metrial biopsy, curettage, or hysteroscopy may be indi-
cated in selected patients.

Diagnostic Procedures: History and physical examina-
tion often point to possible causes for further 
evaluation.

Pathologic Findings
Endometrial biopsy may indicate anovulation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Focused on underlying causation and 

desires of patient. If anovulation is the cause and fertility 
is not desired, periodic progestin therapy may be used 
to stabilize the cycles and suppress intermenstrual 
bleeding.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP095 (Abnormal Uterine Bleeding), AP049 
(Menstruation [Especially for Teens]), AP162 (Meno-
pausal Bleeding).

Drug(s) of Choice
Medroxyprogesterone acetate 5 to 10 mg for 1 to 14 days 

each month.
Contraindications: Undiagnosed amenorrhea or 

bleeding.
Precautions: Progestins should not be used until preg-

nancy has been ruled out.

Alternative Drugs
Norethindrone acetate 5 to 10 mg for 10 to 14 days each 

month. Combination oral contraceptives may also be 
used.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Endometrial hyperplasia or car-

cinoma if anovulation is left untreated.
Expected Outcome: Return to normal menstrual pattern 

with correction of underlying pathologic condition or 
periodic progestin therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy once 

pregnancy is achieved.
ICD-9-CM Codes: 626.4.
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Diddle AW: Athletic activity and menstruation. South Med J 
1983;76:619.

Field CS: Dysfunctional uterine bleeding. Primary Care 
1988;15:561.

Neese RE: Managing abnormal vaginal bleeding. Postgrad Med 
1991;89:205.

Thorneycroft IH: Cycle control with oral contraceptives: a review of 
the literature. Am J Obstet Gynecol 1999;180:280.

Van Voorhis BJ: Genitourinary symptoms in the menopausal transi-
tion. Am J Med 2005;118:47.
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Menorrhagia 117

INTRODUCTION

Description: Menorrhagia—heavy menstrual fl ow—is 
generally divided into primary and secondary. Second-
ary is caused by (secondary to) some clinically identifi -
able cause; primary is caused by a disturbance of 
prostaglandin production. Menorrhagia is generally dis-
tinguished from acute vaginal bleeding (most often asso-
ciated with pregnancy and pregnancy complications).

Prevalence: Ten percent to 15% of women experience 
excessive menstrual fl ow.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Secondary—see differential diagnosis following. 

Primary—overproduction, or an imbalance in the rela-
tive ratios of uterine prostaglandins (prostaglandin E2, 
prostaglandin I2, and thromboxane A2). Some evidence 
suggests that patients with primary menorrhagia may 
also have increased fi brinolysis, further enhancing a ten-
dency to bleed.

Risk Factors: Diabetes, obesity, or chronic anovulation 
(which place the patient at higher risk for endometrial 
hyperplasia or malignancy), systemic disease, or meta-
bolic disturbances associated with bleeding dyscrasias.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Menstrual loss of greater than 80 mL, which may result 

in anemia
• Excessive soiling or numbers of menstrual hygiene 

products used (objective studies have shown a poor cor-
relation with the actual measured blood loss)

• Anemia (in the absence of other causes of anemia, anemia 
is diagnostic for menstrual volumes of greater than 
80 mL per cycle)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine leiomyomata (one third of patients will have 

menorrhagia)
• Adenomyosis (40% to 50% have menorrhagia)
• Endometrial or cervical polyp(s)
• Endometrial hypertrophy or hyperplasia
• Endometrial cancer
• Cervical lesions (including cancer)
• Infection (cervicitis, chronic endometritis)
• Intrauterine contraceptive device use
• Chronic anovulation
• Nongynecologic causes include blood dyscrasia or coag-

ulopathy, hypothyroidism, leukemia, hepatic or renal 
disease, systemic lupus erythematosus, thyroid disease

• Benign or malignant tumors of ovary (rare)

Associated Conditions: Anemia, toxic shock syndrome 
(prolonged tampon use).

Workup and Evaluation
Laboratory: Complete blood count, pregnancy test, clot-

ting profi le (as indicated).
Imaging: Pelvic ultrasonography (based on diagnosis 

being considered—limited to the detection of secondary 
sources).

Special Tests: None indicated.
Diagnostic Procedures: History, physical, and laboratory 

evaluation.

Pathologic Findings
Based on cause.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, nutritional support.
Specifi c Measures: Based on cause. Nonsteroidal anti-

infl ammatory agents have been shown to reduce men-
strual loss in primary menorrhagia. When taken for this 
indication, they must be taken continuously for the 
duration of fl ow. In patients with intractable menor-
rhagia or patients being prepared for extirpative surgery 
or endometrial ablation, therapy with gonadotropin-
releasing hormone (GnRH) agonists may be considered. 
Uterine artery embolization has been advocated for 
selected patients.

Diet: No specifi c dietary changes indicated. Iron supple-
mentation if indicated (either ferrous sulfate or gluco-
nate, 300 mg PO two to three times a day).

Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP095 
(Abnormal Uterine Bleeding), AP116 (Menstrual 
Hygiene Products), AP046 (Dysmenorrhea).

Drug(s) of Choice
Conjugated estrogen (20 to 25 mg IV) or intramuscular 

progestins have been widely advocated for acute 
bleeding.

Oral estrogen (conjugated estrogen 2.5 mg, micronized 
estradiol 3 to 6 mg) may be given acutely every 2 hours 
until the bleeding slows or stops. Estrogen therapy is 
then maintained for 20 to 25 additional days, with a 
progestin added for the last 10 days of treatment.

Combination oral contraceptives containing estradiol and 
norgestrel (Ovral, four tablets a day for 3 to 5 days or 
until bleeding stops, followed by one daily for the dura-
tion of the pack or four tablets the fi rst day, followed by 
three for 1 day, two the next day, and then one daily for 
the remainder of the package).
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For long-term therapy, levonorgestrel-releasing intrauter-
ine devices have been shown to be effective in reducing 
menstrual blood loss.

Contraindications: Therapy should not be instituted 
until the possibility of pregnancy has been evaluated and 
a working diagnosis has been established.

Precautions: See individual agents.
Interactions: See individual agents.

Alternative Drugs
When the endometrium is reasonably intact, high-dose 

progestin may be used to stop acute uterine bleeding 
(medroxyprogesterone acetate 10 mg PO three times a 
day or IM depot medroxyprogesterone acetate, 150 to 
300 mg). Nonsteroidal anti-infl ammatory agents have 
been shown to reduce menstrual loss 30% to 50% when 
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taken for the duration of fl ow (e.g., meclofenamate 
sodium 100 mg PO three times a day during fl ow, mef-
enamic acid [Ponstel] 250 mg PO three times a day 
during fl ow). Levonorgestrel-releasing intrauterine 
devices have been shown to provide a comparable reduc-
tion in menstrual blood loss.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for anemia. Patients who are at risk for endometrial 
hyperplasia or neoplasia, or those who do not respond 
to initial therapy, may require endometrial biopsy, hys-
teroscopy, or diagnostic curettage.

Prevention/Avoidance: Based on cause. If contraception 
is desired, oral combination contraceptives, or continu-
ously dosed progestins (orally, by injection, or as a medi-
cated intrauterine device), or oral contraceptives (either 
monophasic or polyphasic) are reasonable options. In 
patients with intractable menorrhagia or in patients 
being prepared for extirpative surgery or endometrial 
ablation, therapy with gonadotropin-releasing hormone 
agonists may be considered for a maximum of 6 months. 
Cost and side effects limit this approach.

Possible Complications: Anemia, hypovolemia (acute 
loss).

Expected Outcome: Based on cause; most patients 
respond to conservative therapy. The most successful 
therapy is directed at the underlying cause. Once acute 
control has been gained, cyclic estrogen/progestin 
therapy should be continued for an additional 3 months. 
During this interval, additional diagnostic studies may 
be considered and plans may be laid for long-term man-
agement, should it be necessary.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 626.2, 626.3 (Pubertal), 627.0 

(Premenopausal).
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Postmenopausal Vaginal Bleeding 118

INTRODUCTION
Description: As a symptom only, postmenopausal bleed-

ing—vaginal bleeding that occurs in women who have 
passed menopause—requires evaluation to rule out pro-
cesses that may threaten the long-term health of the 
patient.

Prevalence: Common.
Predominant Age: 50 or older.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Systemic—estrogen, estrogen/progesterone, 

thrombocytopenia. Uterine—endometrial cancer, 
endometrial hyperplasia, endometritis, submucous leio-
myomata. Cervical sources—carcinoma, cervical ever-
sion, cervicitis, condyloma, polyps. Vaginal sources—
adenosis, atrophic change, carcinoma, foreign bodies 
(condom, pessary, tampon), infection, lacerations (coital 
injury, trauma). Vulvar and extragenital sources—
atrophy, condyloma, cystitis/urethritis, gastrointestinal 
(cancer, diverticulitis, infl ammatory bowel disease), 
hematuria, hemorrhoids, infection, labial varices, neo-
plasm, trauma, urethral caruncle, urethral diverticula, 
urethral prolapse/eversion.

Risk Factors: Estrogen replacement therapy, others based 
on specifi c pathologic conditions.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless vaginal bleeding (spontaneous or iatrogenic)
• Pink or dark discharge noted on the underwear or when 

wiping after urination

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy (in the climacteric period or early 

menopause)
• Iatrogenic bleeding (estrogen, estrogen/progestin)
• Endometrial cancer
• Endometrial disease (hyperplasia, endometritis)
• Vaginal atrophy
• Endometrial polyps
• Cervicitis or cervical lesions (including polyps and 

cancer)
• Vaginitis
• Retained intrauterine contraceptive device
• Nongynecologic sources of bleeding (e.g., perineal or 

rectal)
Associated Conditions: See differential diagnosis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Saline infusion ultrasonography (sonohysterog-

raphy) may allow measurement of endometrial thickness 
and the possibility of endometrial polyps. Transvaginal 

ultrasonography may be used to assess endometrial 
thickness. (No standard has emerged for a threshold of 
endometrial thickness that carries ideal positive and 
negative predictive values. Recently published data 
suggest that when the endometrial thickness is less than 
5 mm, endometrial biopsy is not required.)

Special Tests: Endometrial biopsy should be strongly 
considered to evaluate the cause and to check for the 
possibility of a malignancy.

Diagnostic Procedures: History and physical examina-
tion, cervical cytologic examination, endometrial 
sampling.

Pathologic Findings
Varies with cause.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: Based on cause identifi ed.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP162 (Menopausal Bleeding), AP025 (Ultra-
sound Exams), AP047 (The Menopause Years), AP066 
(Hormone Therapy).

Drug(s) of Choice (Based on 
Pathophysiologic Condition Present)
In many cases of postmenopausal bleeding, the endome-

trium is thin and atrophic. This endometrium is prone 
to irregular slough, resulting in erratic, although gener-
ally light, bleeding. Because the endometrial tissue is 
so denuded, it does not respond well to progestational 
agents. Estrogen, alone initially or in combination with 
progestin therapy, is required to induce initial growth 
and the development of progestin receptors to effect 
endometrial stabilization.

FOLLOW-UP
Patient Monitoring: Postmenopausal bleeding should be 

presumed to indicate the presence of a malignancy, until 
proved otherwise. The only exception to this is the with-
drawal bleeding that occurs as a part of cyclic estrogen–
progesterone hormone therapy.

Prevention/Avoidance: None.
Possible Complications: Progression of undiagnosed 

malignancy.
Expected Outcome: If diagnosis is prompt and appro-

priate therapy is instituted, the outcome should be 
excellent.

MISCELLANEOUS
Pregnancy Considerations: Not applicable.
ICD-9-CM Codes: 627.1.
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Sarcoma (Uterine) 119

INTRODUCTION

Description: Uterine sarcoma is characterized by sarco-
matous change in the tissues of the Müllerian system 
including the endometrial stroma and myometrium. 
Mixed Müllerian sarcomas may include elements not 
native to the genital tract such as cartilage or bone (het-
erologous type).

Prevalence: Less than 5% of uterine malignancies, 1 of 
800 smooth muscle tumors, 0.67 of 100,000 women 
older than age 20.

Predominant Age: 40 to 60, mean age 52.
Genetics: No genetic pattern. Seen more often in African-

American women, although there is no racial 
predisposition.

ETIOLOGY AND PATHOGENESIS
Causes: Etiology unknown.
Risk Factors: Leiomyomata, estrogen and obesity have 

also been proposed; oral contraceptive use is associated 
with a reduced risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Bleeding and passage of tissue
• Lower abdominal pain and mass
• Rapid enlargement of the uterus
• Uterine growth after menopause

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign leiomyomata
• Cervical cancer
• Ovarian cancer metastatic to the endometrium
• Metachronous Müllerian tumor
Associated Conditions: Breast or colon cancer.

Workup and Evaluation
Laboratory: No evaluation indicated except for preopera-

tive screening.
Imaging: Chest radiograph (for metastases), transvaginal 

ultrasonography, or sonohysterography may be useful.
Special Tests: None. (Endometrial biopsy results are 

rarely positive.)
Diagnostic Procedures: Diagnosis rarely made before 

surgery.

Pathologic Findings
Based on cell type and tissue involved. Most often soft 
fl eshy tumors with a gray–yellow or pink character. Areas 
of necrosis and hemorrhage are common (75%). Vascular 
invasion is present in 10% to 20% of patients. Higher 
mitotic rates are associated with greater atypia.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation and staging.
Specifi c Measures: Surgical exploration with hysterec-

tomy, bilateral salpingo-oophorectomy, cytologic exam-
ination of the abdomen and diaphragm, and para-aortic 
node sampling. Radiation to the vaginal cuff reduces 
local recurrence (although objective evidence of 
improved survival is lacking).

Diet: No specifi c dietary changes indicated except as dic-
tated by surgical therapy.

Activity: No restriction except as dictated by surgical 
therapy.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP097 
(Cancer of the Uterus), AP008 (Hysterectomy), AP080 
(Preparing for Surgery), AP095 (Abnormal Uterine 
Bleeding), AP074 (Uterine Fibroids).

Drug(s) of Choice
None. (Adjuvant chemotherapy [vincristine, actinomycin 

D, and cyclophosphamide or doxorubicin (Adriamycin)] 
has been advocated but an improvement in prognosis 
has not been demonstrated.) Temozolomide (an imid-
azotetrazine derivative) has been explored as an addi-
tional option.

FOLLOW-UP
Patient Monitoring: Follow-up Pap tests from vaginal 

cuff every 3 months for 2 years, then every 6 months for 
3 years, then yearly. Chest radiograph annually.

Prevention/Avoidance: None.
Possible Complications: Distant spread.
Expected Outcome: Depends on stage of tumor and 

number of mitotic fi gures present. Overall survival is 
approximately 20% at 5 years; patients with stage I and 
II disease have survival rates of up to 40%.

MISCELLANEOUS
Pregnancy Considerations: Generally not a consider-

ation because they are unlikely to coexist.
ICD-9-CM Codes: Specifi c to cell type and location.
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Uterine Anomalies: Bicornuate, Septate, 
and Unicornuate Uterus

120

INTRODUCTION

Description: Uterine abnormalities are characterized by 
incomplete formation of the uterus resulting in one or 
two separate halves or horns or a single uterus with a 
central septum. (The central septum may divide the 
uterine cavity either partially or completely. The two 
resulting halves may be of unequal size or volume.) In 
its most extensive form, duplication of the cervix and 
vaginal canal also may occur. These abnormalities are 
associated with renal agenesis and blind vaginal pouches 
that may become fi lled with menstrual fl uid after puberty, 
resulting in a painful mass.

Prevalence: Estimated to be 0.1% of female births. Septate 
or arcuate uterine anomalies may be present in up to 3% 
of women.

Predominant Age: Congenital.
Genetics: May be transmitted by polygenic or multifacto-

rial pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Failure of the fusion of the Müllerian ducts, which 

normally takes place near the beginning of the 10th 
week of gestation. This may vary from septation of the 
uterus to complete duplication of the uterus, cervix, and 
vaginal canal. Most septations are due to a failure of the 
normal processes of development of the Müllerian 
system between the 10th and 13th week of gestation 
when the lower portion of the median septum of the 
uterus is resorbed, or between the 13th and 20th week 
when the upper septum (in the uterine body) is resorbed. 
In utero exposure to diethylstilbestrol has been associ-
ated with a T-shaped uterine cavity similar to the arcuate 
form of a septate uterus. A unicornuate uterus may result 
from a failure of the normal formation or the destruc-
tion of one the Müllerian ducts. This may occur if there 
is a lack of development of the mesonephric system on 
the affected side resulting in a failure of the associated 
Müllerian system. (In these patients, the ipsilateral 
kidney and ureter are usually absent.)

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Recurrent abortion (15% to 25% of patients with recur-

rent abortions have uterine abnormalities; there is a 
50% risk of pregnancy loss when the uterus is 
unicornuate)

• Premature labor (20% risk for unicornuate uterus)
• Uterine pain or rupture in early pregnancy
• Abnormal presentation in labor (breech or transverse 

position)

• Inability to stop menstrual fl ow using tampons (when 
there is duplication of the vagina as well)

• When outfl ow is obstructed—hematometra
• Dysmenorrhea, abdominal pain, pelvic mass, abrupt 

blood discharge

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Leiomyomata
• Adnexal mass
• Endometriosis
• Chromosomal abnormality resulting in recurrent 

abortion
Associated Conditions: Endometriosis (75% when 

outfl ow obstruction is present), pelvic adhesions, recur-
rent abortion, infertility, dysmenorrhea, dyspareunia, 
hematocolpos, and renal anomalies (contralateral pelvic, 
horseshoe, or absent kidney).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Hysterosalpingography, ultrasonography, or 

sonohysterography. Magnetic resonance imaging may 
be used, but expense and availability limit its utility.

Special Tests: Hysteroscopy or laparoscopy may be 
required to complete the evaluation.

Diagnostic Procedures: Physical examination, imaging, 
and direct observation by hysteroscopy, laparoscopy, or 
both. Differentiation between septate and bicornuate 
uterine anomalies requires visualization of the uterine 
fundus.

Pathologic Findings
In patients with an unicornuate uterus, a normal ovary and 
tube are generally present. A normal ovary may be present 
on the opposite side as well. The septate uterus is charac-
terized by the presence of a fi brous septum of variable 
length with poor vascularization.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and education.
Specifi c Measures: Patients with nonobstructive abnor-

malities require no therapy. Patients with recurrent fetal 
wastage may be considered for uterine reunifi cation 
(metroplasty) procedures or the excision of any septum, 
usually by operative hysteroscopy. Patients with a uni-
cornuate deformity and recurrent fetal wastage should 
be counseled about adoption or the possibilities of in 
vitro fertilization with implantation into a host uterus.

Diet: No specifi c dietary changes indicated.
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Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP079 (If Your Baby Is Breech), AP100 
(Repeated Miscarriage), AP090 (Early Pregnancy 
Loss: Miscarriage and Molar Pregnancy), AP143 
(Hysterosalpingography).

Drug(s) of Choice
None. (Estrogen therapy is often given for 1 to 2 months 

after resection of a uterine septum, although the need 
for this is still debated.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Obstruction of the outfl ow of 

menstrual blood is associated with a 75% chance of 
endometriosis with resultant pelvic scarring and infertil-
ity. There is an increased risk of ectopic pregnancy and 
early pregnancy loss (33% to 35%).

Expected Outcome: Normal reproduction is frequently 
possible without intervention (25% of cases) for patients 
with a bicornuate uterus; metroplasty is associated with 
an increased likelihood of success when pregnancy fail-
ures have occurred (80% to 90%). When the only 
abnormality is a uterine septum, normal reproduction is 
generally possible without intervention (85% success). 
For patients with a unicornuate uterus, a live birth rate 
of 40% may be expected; outcomes are not statistically 
different from those experienced by women with didel-
phic uteri.

MISCELLANEOUS
Pregnancy Considerations: Increased risk of pregnancy 

loss, premature delivery, or fetal malpresentation. The 
risk of ectopic pregnancy is increased for patients with 
a unicornuate uterus.

ICD-9-CM Codes: 752.2 (Unicornuate or bicornuate 
uterus), 752.3 (Septate uterus).
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Uterine Leiomyomata 121

INTRODUCTION
Description: Uterine leiomyomata is a benign connective 

tissue tumor found in or around the uterus, which may 
be disseminated in rare cases.

Prevalence: Thirty percent of all women, 40% to 50% of 
women older than 50 (one study has demonstrated a rate 
of more than 80% in African Americans older than 50), 
leiomyomata account for approximately 30% of all 
hysterectomies.

Predominant Age: 35 to 50 or older.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown; thought to arise from a single smooth 

muscle cell (of vascular origin) resulting in tumors that 
are each monoclonal. Estrogen, progesterone, and epi-
dermal growth factor all thought to stimulate growth.

Risk Factors: Nulliparity, early menarche, African Ameri-
cans (4- to10-fold increase in risk), increasing age, 
obesity, high-fat diet (proposed).

CLINICAL CHARACTERISTICS
Signs and Symptoms: (30% to 
50% Symptomatic)
• Uterine enlargement and distortion
• Pelvic or abdominal heaviness, low back pain
• Pressure on bowel or bladder (i.e., frequency, infre-

quently causing urinary retention or rarely hydroureter 
to develop)

• Dysmenorrhea, menorrhagia, intermenstrual bleeding 
(30% to 40% of patients)

• Acute pain (with torsion or degeneration)
• Submucous fi broids may prolapse through the cervix
• Recurrent pregnancy loss

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Adnexal mass
• Other pelvic or abdominal tumor
• Pelvic kidney
• Urachal cyst
• Urinary retention
Associated Conditions: Dysmenorrhea, menorrhagia, 

miscarriage, and infertility (rare).

Workup and Evaluation
Laboratory: No evaluation indicated, hemoglobin or 

hematocrit if anemia suspected.
Imaging: Ultrasonography only when the diagnosis is 

uncertain.
Special Tests: None indicated.
Diagnostic Procedures: Pelvic examination is generally 

suffi cient and may be augmented by ultrasonography 
but generally is not required.

Pathologic Findings
Localized proliferation of smooth muscle cells surrounded 
by a pseudocapsule of compressed muscle fi bers. Of uterine 
fi broids, 70% to 80% are found within the wall of the 
uterus, with 5% to 10% lying below the endometrium and 
less than 5% arising in or near the cervix. Multiple fi broids 
are found in up to 85% of patients. Myomas may weigh 
up to 100 pounds.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Reassurance, observation.
Specifi c Measures: Surgical therapy (hysterectomy 

or myomectomy) for uncontrollable symptoms, rapid 
growth, or uncertain diagnosis. Medical therapy with 
gonadotropin-releasing hormone (GnRH) agonists may 
be used temporarily to prepare for surgery, pregnancy, 
or menopause. Uterine artery embolization may be used 
for patients who are not surgical candidates or those who 
wish to preserve fertility. (Successful pregnancy is pos-
sible, but uterine embolization has been associated with 
a number of both short- and long-term complications, 
making its role limited.)

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP074 (Uterine Fibroids) or AP008 (Under-
standing Hysterectomy).

Drug(s) of Choice
Gonadotropin-releasing hormone agonists (therapy limited 

to 6 months)—buserelin (Depo-Lupron 3.75 mg IM 
monthly or Depo-Lupron 3-month 22.5 mg IM every 3 
months), goserelin (Zoladex 3.6 mg implant SC monthly 
or Zoladex 3-month implant SC every 3 months).

Contraindications: Pregnancy or possible pregnancy.
Precautions: Must exclude possibility of pregnancy before 

medical therapy. Gonadotropin-releasing hormone ago-
nists may produce signifi cant symptoms of estrogen 
withdrawal (menopause).

Interactions: None known.

Alternative Drugs
Synarel nasal solution 2 mg/mL one spray in alternate 

nostril in am and pm (not labeled for the treatment of 
leiomyomata).

Nonsteroidal antiinfl ammatory drugs may be used to 
reduce menorrhagia.

Medroxyprogesterone acetate (depot) 100 to 300 mg 
IM every 1 to 3 months may be used to suppress 
menstruation.

FOLLOW-UP
Patient Monitoring: Watch for development of symp-

toms. Monitor uterine size.
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Prevention/Avoidance: None.
Possible Complications: Possibility of bone loss with 

prolonged gonadotropin-releasing hormone therapy. 
Leiomyomata may undergo degeneration (hyaline; 65%, 
myxomatous; 15%, calcifi c; 10%), rarely causing acute 
symptoms of pain.

Expected Outcome: Leiomyomata generally stop growing 
after menopause (even with estrogen replacement). 
Recurrence after myomectomy is common (25%).

MISCELLANEOUS
Pregnancy Considerations: May (rarely) interfere with 

early pregnancy or obstruct delivery. Fibroids may grow 
rapidly or undergo hemorrhage or necrosis and may 
occasionally even be a cause for disseminated intravas-
cular coagulopathy. Cesarean delivery should be consid-
ered for subsequent deliveries if the endometrial cavity 
is entered during myomectomy.

ICD-9-CM Codes: 218.0 (Submucous), 218.1 (Intra-
mural), 218.2 (Subserous), 218.9 (Unspecifi ed).

REFERENCES
Level I
Fiscella K, Eisinger SH, Meldrum S, et al: Effect of mifepristone for 

symptomatic leiomyomata on quality of life and uterine size: a 
randomized controlled trial. Obstet Gynecol 2006;108:1381.

Hald K, Klow NE, Qvigstad E, Istre O: Laparoscopic occlusion 
compared with embolization of uterine vessels: a randomized con-
trolled trial. Obstet Gynecol 2007;109:20.

Level II
Aungst M, Wilson M, Vournas K, McCarthy S: Necrotic leiomyoma 

and gram-negative sepsis eight weeks after uterine artery emboliza-
tion. Obstet Gynecol 2004;104:1161.

Pron G, Mocarski E, Bennett J, et al; Ontario UFE Collaborative 
Group: Pregnancy after uterine artery embolization for leiomyo-
mata: the Ontario multicenter trial. Obstet Gynecol 2005;
105:67.

Spies JB, Myers ER, Worthington-Kirsch R, et al; FIBROID Registry 
Investigators: The FIBROID Registry: Symptom and quality-
of-life status 1 year after therapy. Obstet Gynecol 2005;106:
1309.

Steinauer J, Pritts EA, Jackson R, Jacoby AF: Systematic review of 
mifepristone for the treatment of uterine leiomyomata. Obstet 
Gynecol 2004;103:1331.

Level III
American College of Obstetricians and Gynecologists: Surgical alter-

natives to hysterectomy in the management of leiomyomas. ACOG 
Practice Bulletin 16. Washington, DC, ACOG, 2000.

American College of Obstetricians and Gynecologists: Uterine artery 
embolization. ACOG Committee Opinion 293. Obstet Gynecol 
2004;103:403.

Cramer SF, Horiszny JA, Leppert P: Epidemiology of uterine leio-
myomas. J Reprod Med 1995;40:595.

Katz VL: Benign gynecologic lesions. In Katz VL, Lentz GM, Lobo 
RA, Gershenson DM: Comprehensive Gynecology, 5th ed. Phila-
delphia, Mosby/Elsevier, 2007:441.

Myers ER, Barber MD, Gustilo-Ashby T, et al: Management of 
uterine leiomyomata: what do we really know? Obstet Gynecol 
2002;100:8.

Reiter RC, Wagner PL, Gambone JC: Routine hysterectomy for 
large asymptomatic uterine leiomyomata: a reappraisal. Obstet 
Gynecol 1992;79:481.

Sharp HT: Assessment of new technology in the treatment of idio-
pathic menorrhagia and uterine leiomyomata. Obstet Gynecol 
2006;108:990.

Stewart EA, Morton CC: The genetics of uterine leiomyomata: what 
clinicians need to know. Obstet Gynecol 2006;107:917.

Vollenhoven BJ, Lawrence AS, Healy DL: Uterine fi broids: a clinical 
review. Br J Obstet Gynaecol 1990;97:285.

Interstitial
(intramural)

Pedunculated,
subserous

Subserous,
displacing tube

Pedunculated,
submucous

Pedunculated, submucous,
protruding through external os

Histology of fibroid

Subserous

Intraligamentary

Cervical

Submucous



305

Uterine Prolapse 122
INTRODUCTION

Description: Uterine prolapse is loss of the normal support 
mechanism resulting in descent of the uterus down 
the vaginal canal. In the extreme, this may result in the 
uterus descending beyond the vulva to a position outside 
the body (procidentia).

Prevalence: Some degree of uterine descent is common 
in parous women.

Predominant Age: Late reproductive and beyond; inci-
dence increases with the loss of estrogen.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of normal structural support as a result of 

trauma (childbirth), surgery, chronic intra-abdominal 
pressure elevation (such as obesity, chronic cough, or 
heavy lifting), or intrinsic weakness. Most common sites 
of injury are the cardinal and uterosacral ligaments and 
the levator ani muscles that form the pelvic fl oor, which 
may relax or rupture. Rarely, increased intra-abdominal 
pressure from a pelvic mass or ascites may weaken pelvic 
support and result in prolapse. Injury to or neuropathy 
of the S1 to S4 nerve roots may also result in decreased 
muscle tone and pelvic relaxation.

Risk Factors: Birth trauma, chronic intra-abdominal pres-
sure elevation (such as obesity, chronic cough, or heavy 
lifting), intrinsic tissue weakness, or atrophic changes 
resulting from estrogen loss.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pelvic pressure or heaviness (a sense of “falling out”)
• Mass or protrusion at or beyond the vaginal entrance
• New onset or paradoxical resolution of urinary 

incontinence
• Drying, thickening, chronic infl ammation, and ulcer-

ation of the exposed tissues, which may result in bleed-
ing, discharge, or odor

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cystocele
• Urethrocele
• Rectocele
• Enterocele
• Prolapsed uterine leiomyomata
• Bartholin’s cyst
• Vaginal cyst or tumor
• Cervical hypertrophy (with normal uterine support)
Associated Conditions: Urinary incontinence, pelvic 

pain, dyspareunia, intermenstrual or postmenopausal 
bleeding. Almost always associated with a cystocele, rec-
tocele, and enterocele.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.

Special Tests: Urodynamics testing may be considered 
if voiding or continence is altered.

Diagnostic Procedures: History and physical 
examination.

Pathologic Findings
Tissue change is common because of mechanical trauma 
and desiccation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Weight reduction, modifi cation of 

activity (lifting), addressing factors such as chronic 
cough.

Specifi c Measures: Minimal prolapse does not require 
therapy. For those with more severe prolapse or symp-
toms, pessary therapy (Smith-Hodge, doughnut, cube, 
or infl atable ball), surgical repair, or hysterectomy (with 
colporrhaphy) should be considered. Postmenopausal 
women should receive estrogen and progesterone 
replacement therapy for at least 30 days before pessary 
fi tting or surgical repair.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance: American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP012 (Pelvic Support Problems), AP081 
(Urinary Incontinence).

Drug(s) of Choice
Estrogen and progesterone therapy (for postmenopausal 

patients) improves tissue tone and healing and is often 
prescribed before surgical repair or as an adjunct to 
pessary therapy.

Contraindications: Estrogen therapy should not be used 
if undiagnosed vaginal bleeding is present.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. If a 

pessary is used, frequent follow-up (both initially and 
long term) is required. (Most recommend monthly 
checks of the vaginal epithelium for lesions and to reas-
sess pessary placement and fi t.)

Prevention/Avoidance: Maintenance of normal weight, 
avoidance of known (modifi able) risk factors.

Possible Complications: Thickening or ulceration of the 
vaginal tissues and cervix, urinary incontinence, kinking 
of the ureters, obstipation.

Expected Outcome: Uterine descent tends to worsen 
with time. If uncorrected, complete prolapse is associ-
ated with vaginal and cervical skin changes, ulceration, 
and bleeding.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

though these conditions rarely coexist.
ICD-9-CM Codes: 618.1 (codes 618.2 to 618.4 are used 

when cystocele, urethrocele, or rectocele is present).
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Adenofi broma 123
INTRODUCTION
Description: An adenofi broma is an epithelial tumor that 

consists of glandular elements and large amounts of 
stromal (fi brous) elements. Adenofi bromas are most 
commonly found as ovarian masses. They may also 
occur in the cervix or uterine body. Adenofi bromas are 
closely related to cystadenofi bromas, which have cystic 
areas but still contain more than 25% fi brous connective 
tissue.

Prevalence: Uncommon.
Predominant Age: Perimenopausal and postmenopausal.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (often an incidental fi nding after 

oophorectomy)
• Adnexal mass (adenofi bromas are bilateral in 25% of 

cases)
• Fibrous cervical or endometrial polyp
• Acute abdominal pain if torsion occurs (rare)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Thecoma (fi broma)
• Stromal and germ cell tumors
• Brenner tumor
• Endometrioma
• Benign cystic teratoma
• Serous or mucinous cystadenoma
• Metastatic tumors
• Pedunculated leiomyomata
• Endocervical polyp
Associated Conditions: None.

WORKUP AND EVALUATION
Laboratory: No specifi c evaluation indicated; evaluate as 

with other adnexal or cervical masses.
Imaging: Ultrasonography may suggest a solid tumor.
Special Tests: None indicated.
Diagnostic Procedures: Histopathology.

Pathologic Findings
Fibrous and epithelial elements make up this tumor. The 
epithelial components may be serous, mucinous, clear cell, 
or endometrioid. Epithelial or fi brous elements may pre-
dominate, changing the gross character of the tumor. Size 
is generally 1 to 15 cm in diameter.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and diagnosis.
Specifi c Measures: Simple surgical excision. Adenofi bro-

mas that are borderline or of low malignant potential do 

exist. These tumors must be treated on the basis of their 
size, location, and histologic evaluation, but they may 
require more extensive surgical therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP075 (Ovarian Cysts), AP096 (Cancer of the 
Ovary).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Torsion of solid ovarian tumors. 

Adenofi bromas that are borderline or of low malignant 
potential may spread or recur.

Expected Outcome: Surgical excision is generally 
curative.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: Based on location and predominant 

cell type.

Serous adenofibroma
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Clear Cell Carcinoma 124

INTRODUCTION
Description: A clear cell carcinoma is an ovarian tumor 

made up of cells containing large amounts of glycogen, 
giving them a clear or “hobnailed” appearance. These 
tumors may also arise in the endocervix, endometrium, 
and vagina. Cervical and vaginal tumors have been 
linked to in utero exposure to diethylstilbestrol (DES).

Prevalence: Five percent to 11% of ovarian cancers.
Predominant Age: 40 to 78.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. May arise from mesonephric or 

Müllerian elements.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Pelvic mass (up to 30 cm)—partially cystic with yellow, 

gray, and hemorrhagic areas
• Papillary projections generally present, giving the mass 

a velvety appearance; 40% of tumors are bilateral

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Nongynecologic pelvic masses
• Hepatic, renal, or cardiac disease resulting in weight loss 

and ascites
• Endometriosis
• Hydrosalpinx
• Ectopic pregnancy (reproductive-age women)
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Gastrointestinal malignancy
Associated Conditions: None.

Workup and Evaluation
Laboratory: As indicated before surgery. (Serum testing 

for tumor markers, such as CA-125, lipid-associated 
sialic acid, carcinoembryonic antigen, α-fetoprotein, 
and others, should be reserved for following the prog-
ress of patients with known malignancies and not for 
prognostic evaluation.)

Imaging: No imaging indicated.
Special Tests: A frozen-section histologic evaluation 

should be considered for any ovarian mass that appears 
suspicious for malignancy.

Diagnostic Procedures: History, physical examination, 
and imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Usually found as a malignant tumor. Despite the presence 
of hobnail cells that are similar to those seen in the endo-

metrium, cervix, and vagina of women exposed to diethyl-
stilbestrol in utero, there is no evidence that diethylstilbestrol 
has a role in clear cell ovarian tumors.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Requires surgical exploration and 

extirpation, including the uterus and contralateral ovary. 
Adjunctive chemotherapy (platinum-based and pacli-
taxel [Taxol]) or radiation therapy is often included, 
based on the location and stage of the disease.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
None, except as adjunctive or symptomatic therapy. Pre-

operative bowel cleansing (mechanical or with antibiot-
ics) is often recommended as a precaution should bowel 
resection become necessary at the time of surgical 
staging and resection.

Contraindications: See individual agents.
Precautions: Alkylating agents are associated with an 

increased risk of future leukemia (10% by 8 years after 
therapy).

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
those suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease.

Prevention/Avoidance: None.
Possible Complications: Rapid spread and progressive 

deterioration of the patient’s condition.
Expected Outcome: Typically aggressive course with 

rapid disease progression and spread. Clear cell ovarian 
carcinoma has the worst prognosis of all ovarian malig-
nancies, with a 5-year survival rate of <40%. (The 5-year 
survival rate is modifi ed by stage of disease at diagnosis: 
limited to one ovary, 80%; higher stage disease, 11%).

MISCELLANEOUS
Pregnancy Considerations: No direct effect on preg-

nancy. (Generally not an issue.)
ICD-9-CM Codes: M8310/3.
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Dermoid Cyst 125

INTRODUCTION

Description: The most common ovarian tumor in young, 
reproductive-age women is the cystic teratoma, or 
dermoid, which originates from a germ cell and contains 
elements from all three germ cell layers. These tumors 
may be benign or malignant (1% to 2% malignant, 
usually in women older than 40). These tumors account 
for 20% to 25% of all ovarian tumors and one third of 
all benign tumors.

Prevalence: Fifteen percent to 25% of ovarian tumors.
Predominant Age: 20s to 30s (75%), most younger 

than 40.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Thought to arise from a single germ 

cell during the fi rst meiotic division at roughly 13 weeks 
of fetal life. They routinely have a chromosomal makeup 
of 46,XX.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (50% to 60%)
• Adnexal mass (<10 cm in diameter in 80% of patients; 

bilateral in 10% to 15% of patients)—the contents of 
cystic teratomas are of low density; they are often found 
“fl oating” anterior to the uterus or broad ligament, dis-
placing the uterus posteriorly

• May present with pain secondary to torsion (approxi-
mately 10%) or bleeding into the cyst, a sense of pelvic 
heaviness, or dysmenorrhea

• Thyroid storm (when thyroid tissue predominates: 
struma ovarii) or carcinoid syndrome (rare)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Functional cysts (follicle, corpus luteum)
• Epithelial tumors (cystic or solid)
• Ectopic pregnancy
• Tubo-ovarian abscess
• Endometrioma
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
Associated Conditions: None.

WORKUP AND EVALUATION
Laboratory: No evaluation indicated.
Imaging: Ultrasonography (abdominal or transvaginal 

may be of assistance but usually is not required; when 
used, it has a 95% positive predictive value). Of terato-
mas, 30% to 50% have calcifi cations and may be detected 
by radiographic examination.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

imaging. May be found incidentally at laparotomy or 
laparoscopy.

Pathologic Findings
These tumors are derived from primary germ cells and 
include tissues from all three embryonic germ layers (ecto-
derm, mesoderm, and endoderm). Consequently, these 
often contain hair, sebaceous material, cartilage, bone, 
teeth, or neural tissue. On some occasions, functional 
thyroid tissue may be present (up to 12% of cases). Cystic 
teratomas contain malignant elements in only about 1% to 
2% of cases.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, support for acute 

symptoms.
Specifi c Measures: Surgical exploration and resection.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP075 (Ovarian Cysts).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Most common—torsion (3% 

to 12%). Possible—infection, rupture, and malignant 
transformation (squamous carcinoma, 1% to 2%). (The 
risk of malignant transformation is greatest when these 
tumors are found in postmenopausal women.) Recur-
rence of teratomas is as high as 3.4% in some studies. 
Rupture of a dermoid cyst can result in an intense chem-
ical peritonitis and is a surgical emergency. Slow leakage 
may mimic disseminated carcinoma.

Expected Outcome: Based on the size and location of the 
tumor, it is often possible to conserve some or most of 
the ovary while the tumor itself is resected.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. Of 

teratomas, 10% are diagnosed during pregnancy and 
account for 20% to 40% of ovarian tumors found during 
pregnancy. Rupture of the cyst, although rare, is more 
common during pregnancy.

ICD-9-CM Codes: M9084/0.



312 SECTION 7 • Adnexal Disease

REFERENCES
Level I
Wang PH, Lee WL, Juang CM, et al: Excision of mature teratoma 

using culdotomy, with and without laparoscopy: a prospective ran-
domized trial. BJOG 2001;108:91.

Level II
Emoto M, Obama H, Horiuchi S, et al: Transvaginal color Doppler 

ultrasonic characterization of benign and malignant ovarian cystic 
teratomas and comparison with serum squamous cell carcinoma 
antigen. Cancer 2000;88:2298.

Howard FM: Surgical management of benign cystic teratoma: lapa-
roscopy vs. laparotomy. J Reprod Med 1995;40:495.

Koonings PP, Campbell K, Mishell DR Jr, et al: Relative frequency 
of primary ovarian neoplasms: a 10-year review. Obstet Gynecol 
1989;74:921.

Lakkis WG, Martin MC, Gelfand MM: Benign cystic teratoma of the 
ovary: a 6-year review. Can J Surg 1985;28:244.

Mais V, Ajossa S, Mallarini G, et al: No recurrence of mature ovarian 
teratomas after laparoscopic cystectomy. BJOG 2003;110:624.

Mais V, Guerriero S, Ajossa S, et al: Transvaginal ultrasonography in 
the diagnosis of cystic teratoma. Obstet Gynecol 1995;85:48.

Pantoja E, Noy MA, Axtmayer RW, et al: Ovarian dermoids and their 
complications: comprehensive historical review. Obstet Gynecol 
Surv 1975;30:1.

Level III
Fleischer AC: Transabdominal and transvaginal sonography of 

ovarian masses. Clin Obstet Gynecol 1991;34:433.
Gallion H, van Nagell JR Jr, Donaldson ES, et al: Immature teratoma 

of the ovary. Am J Obstet Gynecol 1983;146:361.
Katz VL: Benign gynecologic lesions. In Katz VL, Lentz GM, Lobo 

RA, Gershenson DM: Comprehensive Gynecology, 5th ed. Phila-
delphia, Mosby/Elsevier, 2007:457.

Linder D, McCau BK, Hecht F: Parthenogenic origin of benign 
ovarian teratomas. N Engl J Med 1975;292:63.

Parazzini F, La Vecchia C, Negri E, et al: Risk factors for benign 
ovarian teratomas. Br J Cancer 1995;71:664.

Petersen WF, Prevost EC, Edmunds FT, et al: Benign cystic terato-
mas of the ovary. Am J Obstet Gynecol 1955;70:368.

Vergote IB, Abeler VM, Kjorstad KE, et al: Management of malig-
nant ovarian immature teratoma. Role of adriamycin. Cancer 
1990;66:882.

Section through wall of dermoid cyst
showing skin, sebaceous glands, and
hair follicles

Solid malignant teratoma

A, B, C—Undifferentiated
and varied structures
in malignant teratoma

Benign cystic dermoid

A

B

C



313

Dysgerminoma 126

INTRODUCTION

Description: A dysgerminoma is an ovarian tumor made 
up of germ cells and stroma that appears analogous in 
structure to the seminomas found in the male testes. 
Although rare, these tumors are the most common 
malignant germ cell tumors.

Prevalence: Rare, 1% to 2% of ovarian malignancies.
Predominant Age: Older than 30 (10% in prepubertal 

girls).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. (May differentiate from primitive 

germ cells.)
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Adnexal mass (bilateral in 5% to 10%), lobulated, solid 

and soft or fi rm, with a gray–white or cream-colored cut 
surface.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
Associated Conditions: None.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. β-Human cho-

rionic gonadotropin is often elevated (several thousand 
units), as is lactic dehydrogenase. (Serum testing for 
tumor markers, such as CA-125, lipid-associated sialic 
acid, carcinoembryonic antigen, α-fetoprotein, and 
others, should be reserved for following the progress of 
patients with known malignancies and not for prognos-
tic evaluation.)

Imaging: Preoperative evaluation (computed tomography 
[CT] or ultrasonography) for possible lymph node 
enlargement or intra-abdominal spread is indicated for 
patients for whom malignancy is a signifi cant 
possibility.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

and imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings

Primitive germ cells with stroma infi ltrated by lympho-
cytes (analogous to seminomas in the testes). Areas of 
malignant cells are found in 10% to 15% of tumors.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and resection. 

When the tumor is confi ned to one ovary, preservation 
of the uterus and other ovary is possible to preserve 
fertility. These tumors are very sensitive to radiation 
therapy, which may be used as an adjunct or to treat 
recurrent disease. Multiagent chemotherapy has fewer 
side effects and is often the preferred adjunct.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
Adjunctive or symptomatic therapy. Combination chemo-

therapy in selected patients (vincristine, actinomycin D, 
and cyclophosphamide or bleomycin, etoposide, and 
cisplatin).

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
patients suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease.

Prevention/Avoidance: None.
Possible Complications: Tumor progression or growth. 

These tumors tend to spread by lymphatic channels. 
Recurrence of tumor is found in 20% of patients, but 
recurrent disease generally responds well to additional 
surgery, chemotherapy, or radiation.

Expected Outcome: The prognosis is good for patients 
with pure dysgerminomas less than 15 cm in size. 
With limited disease and no indication of spread at the 
time of surgery (stage I) there is a >90% 5-year 
survival.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

May be discovered during pregnancy.
ICD-9-CM Codes: Specifi c to cell type and location.
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Ectopic Pregnancy 127

INTRODUCTION
Description: An ectopic pregnancy is one that implants 

outside of the endometrial cavity (fallopian tube, ovary, 
abdominal cavity, or cervix).

Prevalence: Ten to 15 of 1000 pregnancies; varies with 
age, race, and location (highest in Jamaica and 
Vietnam).

Predominant Age: 25 to 34 (>50%).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Tubal damage or altered motility that causes the 

fertilized egg to be improperly transported, resulting in 
implantation outside the uterine cavity. The most 
common cause is acute salpingitis (50%). In the majority 
of the remaining patients (40%), no risk factor is appar-
ent. Abnormal embryonic development may play a 
role.

Risk Factors: Tubal damage (pelvic infections; 6-fold 
increased risk), prior ectopic pregnancy (10-fold 
increased risk), prior female sterilization, age (age 35 to 
44, 3-fold greater rate of extrauterine gestations than for 
women aged 15 to 24), nonwhite race (1.5-fold increased 
risk), assisted reproduction, cigarette smoking (30+/day: 
3- to 5-fold increased risk), intrauterine contraceptive 
device (IUCD) use, and endometriosis. More than half 
of cases occur in women who have been pregnant three 
or more times.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Normal signs and symptoms of pregnancy (amenorrhea, 

uterine softening)
• Acute abdominal pain (dull, crampy, or colicky)
• Evidence of intra-abdominal bleeding including hypo-

tension and collapse
• Adnexal mass (with or without tenderness)
• Vaginal bleeding
• Signs of peritoneal irritation
• Absence of a gestational sac on ultrasonography with 

β-human chorionic gonadotropin (β-hCG) level 
>2500 mIU/mL

• Abdominal pregnancy may be asymptomatic until near 
term

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Appendicitis
• Degenerating fi broid
• Dysfunctional uterine bleeding
• Endometriosis
• Gastroenteritis
• Mesenteric thrombosis
• Ovulation
• Ruptured corpus luteum cyst

• Salpingitis
• Septic abortion (fever >38°C or a white blood count 

>20,000 WBC/dL are rare in patients with ectopic preg-
nancies; the presence of either should suggest the pos-
sibility of a pelvic infection, including septic abortion)

• Threatened or incomplete abortion
• Torsion of an adnexal mass
Associated Conditions: Pelvic infl ammatory disease, 

infertility, and recurrent abortion.

Workup and Evaluation
Laboratory: Serial quantitative β-hCG levels (if patient’s 

condition permits). (Levels are lower than 3000 mIU/
mL in about half of cases.) Serum progesterone (low) 
may be of diagnostic help if <6 weeks gestation. (Almost 
90% of patients with an ectopic pregnancy have levels 
less than 30 nM/L [10 ng/mL].) A hematocrit level of 
less than 30% is found in about one fourth of women 
with ruptured ectopic pregnancy.

Imaging: Ultrasonography (transvaginal preferred) may 
be augmented by color-fl ow Doppler studies.

Special Tests: Culdocentesis has largely been replaced by 
ultrasonography.

Diagnostic Procedures: History and physical examina-
tion, serum β-hCG level and ultrasonography. 
(When laparoscopy is used as a diagnostic tool, there is 
a 2% to 5% chance of a false-positive or false-negative 
diagnosis.)

Pathologic Findings
Placental villi invading tissue other than the endometrium. 
Most ectopic pregnancies are tubal, with the ampulla 
(approximately 80%) and isthmus (12%) being the most 
common locations with 5% in the fi mbrial region.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid assessment and general support 

when intra-abdominal bleeding is present.
Specifi c Measures: Expeditious diagnosis. (Diagnostic 

delay is a factor in approximately half of all deaths asso-
ciated with ectopic pregnancy; 50% of patients have had 
one or more visits to a health care provider before the 
diagnosis is made in even nonfatal cases.) Surgical inter-
vention generally is required for symptomatic patients 
(salpingostomy, salpingectomy). Medical therapy may 
be considered for asymptomatic or mildly symptomatic 
patients.

Diet: In acute rupture, nothing by mouth in anticipation 
of possible surgical intervention. If medical therapy is 
used, avoid folate supplements and folate-containing 
preparations (e.g., multivitamins, prenatal vitamins).

Activity: No restriction except those dictated by the 
patient’s status.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 



316 SECTION 7 • Adnexal Disease

Sites of Ectopic Implantation

Ovarian

Cervical

Chorion

Villi invading
tubular wall

Hemorrhage
in tubal wall

Lumen
of tube

Unruptured
tubal pregnancy

Amnion

Section through
tubal pregnancy

Infundibular
(ostial)

Interstitial Tubal
(isthmic)

Tubal
(ampullar)

Abdominal



 127 • Ectopic Pregnancy 317

Diagnosis of Ectopic Pregnancy
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Pamphlet AP077 (Pelvic Infl ammatory Disease [PID]), 
American Society for Reproductive Medicine, Ectopic 
Pregnancy: A Guide for Patients, 1996.

Drug(s) of Choice
Methotrexate IM 50 mg/m2 surface area with a maximum 

of 80 mg.
Contraindications: Methotrexate should not be used if 

the β-hCG level is greater than 15,000 mIU/mL, the 
adnexal mass is greater than 3 cm, or the patient’s hemo-
dynamic status is unstable. Patients with a history of 
active hepatic or renal disease, fetal cardiac activity dem-
onstrated in the ectopic gestation, active ulcer disease, 
or signifi cant alterations in blood count (white blood cell 
count <3000, platelet count of <100,000) are not candi-
dates for this therapy.

All women with ectopic pregnancies who are Rh-negative 
and unsensitized should receive Rh immunoglobulin at 
a dosage of 50 μg if the gestation is of less than 12 weeks 
duration and 300 μg if it is beyond 12 weeks.

Precautions: A transient increase in abdominal sym -
ptoms is often encountered 48 to 72 hours after metho-
trexate therapy. Approximately 5% to 10% of patients 
managed medically experience complications before 
medical therapy can be effective, necessitating surgical 
intervention.

Interactions: If patients are receiving methotrexate 
therapy, they should not take multivitamins with folic 
acid (e.g., prenatal vitamins) because this counteracts the 
effects of the methotrexate.

FOLLOW-UP
Patient Monitoring: Follow-up assessment of serum β-

hCG level to confi rm a decline toward normal.
Prevention/Avoidance: Reduce modifi able risk factors, 

such as pelvic infections.
Possible Complications: Rupture of an ectopic preg-

nancy dooms the pregnancy and may result in cata-
strophic intra-abdominal bleeding that jeopardizes the 
life of the mother. (It is the most common cause of 
maternal death in the fi rst half of pregnancy.) Maternal 
mortality from ectopic pregnancy has declined with 
earlier detection made possible by laboratory and ultra-
sonography diagnosis. Current statistics suggest a rate 
of 3.8 of 10,000 patients (varies with age and race—
African Americans have a 5-fold greater risk). Maternal 
death is most often associated with blood loss and delay 
in diagnosis.

Expected Outcome: With prompt diagnosis, the progno-
sis for the patient is good, although infertility rates are 
high (40%) and the likelihood of a successful pregnancy 

is reduced (50%). The prognosis for the current preg-
nancy is uniformly bad. Methotrexate therapy is associ-
ated with a roughly 90% effi cacy rate.

MISCELLANEOUS
Pregnancy Considerations: Poor outcomes for future 

pregnancy including increased risk of subsequent ectopic 
implantation and spontaneous pregnancy loss.

ICD-9-CM Codes: 633.1 (Tubal), 633.0 (Abdominal), 
633.2 (Ovarian), 633.8 (Other site such as cervical or 
cornual).
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Endometriosis 128

INTRODUCTION
Description: Endometriosis is a benign but progres -

sive condition characterized by endometrial glands 
and stroma found in locations other than the 
endometrium.

Prevalence: Five percent to 15% of women, 20% of gyne-
cologic laparotomies, 30% of patients with chronic pain, 
30% to 50% of patients experiencing infertility.

Predominant Age: Third and fourth decades of life, 5% 
diagnosed after menopause.

Genetics: Familial predisposition (polygenic or multifac-
torial inheritance pattern).

ETIOLOGY AND PATHOGENESIS
Causes: Endometriosis may arise by one of several pro-

posed mechanisms—lymphatic spread, metaplasia of 
celomic epithelium or Müllerian rests, seeding by retro-
grade menstruation, or direct hematogenous spread. 
Instances of presumed iatrogenic spread (surgical) have 
been reported. A role for an immunologic defect is 
debated but remains to be conclusively established.

Risk Factors: Obstructive anomalies such as an unrecog-
nized double uterus or a cervical and/or vaginal outfl ow-
tract obstruction. (Approximately 10% of teenagers 
diagnosed with endometriosis have associated congeni-
tal outfl ow obstruction.)

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (up to 30%)
• Cyclic pelvic pain or dyspareunia (both worst 36 to 

48 hours before menses), premenstrual and menstrual 
pain, dyschezia, midcycle (ovulatory) pain—often the 
pain reported by patients seems inversely proportional 
to the amount of disease; small implants seem to be 
exquisitely painful, and large endometriomata may be 
asymptomatic

• Infertility
• Intermenstrual bleeding (15% to 20%)
• Anovulation (15%)
• Intermittent constipation or diarrhea
• Adnexal mass(es)
• Uterine retroversion, scarring and nodularity of the pos-

terior cul-de-sac

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pelvic adhesive disease (secondary to pelvic infection, 

surgery)
• Uterine fi broids
• Gastrointestinal, urologic, or musculoskeletal 

problems
• Corpus luteum cysts
• Ovarian neoplasia

• Adenocarcinoma of the large bowel (endometrial 
implants my be diffi cult to differentiate grossly from a 
primary neoplasm of the large bowel)

Associated Conditions: Infertility, nulliparity, pelvic 
pain, dyspareunia (deep thrust), uterine retroversion, 
premenstrual and menstrual pain, intermenstrual bleed-
ing, and adenomyosis (20% of these patients).

WORKUP AND EVALUATION
Laboratory: No evaluation indicated (CA-125 is not useful 

for screening or follow-up).
Imaging: No imaging indicated; pelvic or transvaginal 

ultrasonography, or magnetic resonance imaging (MRI) 
may demonstrate endometriomas or signs of scarring 
(nonspecifi c, a detection ratio and specifi city of around 
78% for implants, sensitivity and specifi city of approxi-
mately 91% to 95%).

Special Tests: None indicated.
Diagnostic Procedures: The ultimate diagnosis of endo-

metriosis rests on direct inspection of the involved area 
(laparoscopy or laparotomy), supported by histologic 
confi rmation.

Pathologic Findings
Endometriosis is characterized by endometrial glands and 
stroma found in locations other than the endometrium. 
Nests of endometrial glands and stroma may occur in 
many distant locations throughout the body, although they 
are most common in the pelvis (60% on the surfaces of the 
ovaries). Vulva implants occur in 1 in 500 patients with 
endometriosis, generally at the site of an episiotomy or 
obstetric laceration. Evidence of old hemorrhage (hemo-
siderin-laden macrophages) is often present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Analgesics (nonsteroidal anti-infl am-

matory drugs), modifi cation of periods (oral contracep-
tives), suppression of periods (gonadotropin-releasing 
hormone [GnRH] agonists, danazol sodium, oral pro-
gestins, long-acting progestins, continuous oral 
contraceptives).

Specifi c Measures: The selection of therapy depends on 
many factors—reliability of diagnosis, the extent of 
disease and symptoms, the patient’s desire for fertility, 
and degree of involvement with other organs. Endome-
triomata of greater than 5 cm require surgical therapy. 
Surgical therapy may be conservative (resection of 
lesions) or defi nitive (hysterectomy, oophorectomy).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP013 (Endometriosis), AP136 (Evaluating 
Infertility), AP137 (Treating Infertility).
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Drug(s) of Choice

GnRH agonists for 6 months: leuprolide acetate (Lupron) 
3.75 mg IM monthly; nafarelin acetate (Synarel) 200 μg 
intranasal in morning and in opposite nostril at bedtime; 
goserelin acetate (Zoladex) 3.6 mg implant monthly.

Contraindications: Known or suspected pregnancy, 
breastfeeding, undiagnosed vaginal bleeding.

Precautions: A decrease in bone mass of 5% to 7% during 
a 6-month course of therapy with GnRH agonists has 
been documented. This is believed to be reversible.

Add-Back Therapy: Progestins, low-dose estrogens, or 
both may be used to suppress bothersome side effects 
without reducing effi cacy.

Alternative Drugs
Danazol sodium 200 mg PO four times a day for 6 to 9 

months (80% of patients experience side effects, 10% to 
20% discontinue therapy because of them) or

Continuous combination oral contraceptives (monophasic 
or long-cycle formulation) taken daily for 6 to 9 months 
(if breakthrough bleeding occurs, the dose is doubled for 
5 days) or

Medroxyprogesterone acetate 30 mg PO daily or 150 mg 
IM every 3 months for 6 to 9 months.

FOLLOW-UP
Patient Monitoring: Any therapy must be reevaluated at 

no less than 6-month intervals. History and physical 
evaluations are usually suffi cient.

Prevention/Avoidance: None.
Possible Complications: Pelvic scarring, chronic pelvic 

pain, erosion into bowel or urinary tract resulting in 
hematochezia or hematuria.

Expected Outcome: Endometriosis is never considered 
to be “cured.” Symptoms may be resolved and progres-
sion of the disease may be halted through medical or 
surgical therapy, although 5% to 15% of patients have 
a recurrence after 1 year and 40% to 50% have a recur-
rence by 5 years. The success of therapy and the risk of 
recurrence are proportional to the extent of the initial 
disease. Up to 40% of patients may eventually conceive 
with therapy. Endometriosis generally regresses after 
menopause (natural or surgically induced).

MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy once 
pregnancy is achieved. Pregnancy may actually resolve 
symptoms of endometriosis and promote regression of 
implants in some patients.

ICD-9-CM Codes: 617.9 (Codes 617.0–617.8 used for 
specifi c sites).
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Epithelial Stromal Ovarian Tumors 129
INTRODUCTION
Description: The most common type of ovarian tumors 

(65% of ovarian tumors, 85% of ovarian malignancies), 
endometrial stromal tumors are derived from the surface 
(celomic) epithelium and the ovarian stroma and include 
serous (20% to 50%), mucinous (15% to 25%), endo-
metrioid (5%), clear cell (<5%), and Brenner (2% to 
3%) types. Epithelial tumors are categorized as benign 
(adenoma), malignant (adenocarcinoma), or of an inter-
mediate form (borderline malignant adenocarcinoma or 
tumors of low malignant potential).

Prevalence: Two of three ovarian tumors and 85% of 
ovarian malignancies, 14.3 of 100,000 women.

Predominant Age: Benign tumors—age 20 to 29, malig-
nant tumors—one half are in women older than 50.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Family history, high-fat diet, advanced age, 

nulliparity, early menarche, late menopause, white race, 
higher economic status, cigarette smoking (mucinous 
type only). Oral contraception, high parity, and breast-
feeding reduce risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Weight loss
• Increasing abdominal girth despite constant or reduced 

caloric intake
• Ascites
• Adnexal mass (multilocular or partly solid masses in 

patients older than 40 are likely to be malignant; the risk 
of a mass being malignant is one in three for women 
older than 45, versus <1% for women 20 to 45 years of 
age)

• Vague lower abdominal discomfort

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Functional cyst (corpus luteum, follicular)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Gastrointestinal malignancy (colon, stomach)
Associated Conditions: None. In patients with advanced 

malignant disease, bowel obstruction, ascites, and inani-
tion are common.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. β-Human cho-

rionic gonadotropin or α-fetoprotein levels may be 

elevated in some tumors. (The CA-125 level may be 
useful for monitoring disease response to treatment or 
progression, but it is not a good prognostic test. Only 
80% of epithelial ovarian tumors express CA-125, and 
many benign and other malignant processes [lung, 
breast, and pancreas] may cause CA-125 to become 
higher than normal.)

Imaging: Preoperative evaluation (computed tomography 
or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility.

Special Tests: A frozen-section histologic evaluation 
(intraoperative consultation) should be considered for 
any ovarian mass that appears suspicious for 
malignancy.

Diagnostic Procedures: History, physical examination, 
and imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Varies with cell type. Malignant epithelial tumors are more 
likely to be bilateral than are benign epithelial 
neoplasms.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Generally requires surgical explora-

tion and extirpation. In benign disease or tumors of 
borderline malignant potential, the uterus and other 
ovary generally may be spared. Adjunctive chemother-
apy (platinum-based and paclitaxel [Taxol]) or radiation 
therapy is often included, based on the location and 
stage of the disease. It currently is not recommended 
that a grossly normal opposite ovary be bisected to look 
for a contralateral mass.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
None, except as adjunctive or symptomatic therapy. Pre-

operative bowel cleansing (mechanical or with antibio-
sis) is often recommended as a precaution should bowel 
resection become necessary at the time of surgical 
staging and resection.

Contraindications: See individual agents.
Precautions: Alkylating agents are associated with an 

increased risk of future leukemia (10% by 8 years after 
therapy).

Interactions: See individual agents.
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FOLLOW-UP

Patient Monitoring: Careful follow-up for recurrent 
pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
patients suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease. Estrogen 
therapy does not have a negative infl uence on the 
disease-free interval and overall survival in women who 
have had ovarian carcinoma.

Prevention/Avoidance: None.
Possible Complications: Spread and advancement of 

malignant tumors.
Expected Outcome: Generally good.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: Based on cause and type.
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Germ Cell Tumor 130

INTRODUCTION

Description: The second most common type of ovarian 
tumor, germ cell tumors contain cells that echo the 
three layers of embryonic tissue (ectoderm, mesoderm, 
and endoderm) or extraembryonic elements.

Prevalence: Second most frequent ovarian neoplasm (25% 
of tumors), most common ovarian tumor in women 
younger than age 30.

Predominant Age: Younger than 30, most common 
malignancy of women in their teens and 20s.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown (may differentiate from primitive germ 

cells).
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Ovarian enlargement (Ovarian masses in premenarchal 

girls are most often germ cell tumors.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
Associated Conditions: Varies with cell type.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. β-Human cho-

rionic gonadotropin or α-fetoprotein may be elevated 
in some tumors (dysgerminoma, primary choriocarci-
noma). (The CA-125 level may be useful for monitoring 
disease response to treatment or progression, but it is 
not a good prognostic test. Only 80% of epithelial 
ovarian tumors express CA-125, and many benign and 
other malignant tumors [lung, breast, and pancreas] may 
also cause CA-125 to become higher than normal.)

Imaging: Preoperative evaluation (computed tomography 
or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings

Germ cell tumors include dysgerminoma (45% of malig-
nant germ cell tumors), endodermal sinus tumors (10%), 
embryonal carcinoma, choriocarcinoma, teratomas (imma-
ture, mature, solid and cystic, struma ovarii, carcinoid) and 
mixed forms. Roughly one third of germ cell tumors in 
women younger than age 21 are malignant.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and resection 

(often with salvage of the ovary in the case of teratomas). 
Immature (malignant) teratomas are often treated with 
adjunctive chemotherapy (vincristine, actinomycin D, 
and cyclophosphamide); endodermal sinus tumors 
should all be treated with chemotherapy after surgical 
resection.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
Vincristine (1.5 mg/m2 IV weekly for 12 weeks), actinomy-

cin D, and cyclophosphamide (0.5 mg of actinomycin D 
+ 5 to 7 mg/kg/day cyclophosphamide, IV daily for 5 
days every 4 weeks).

Adjunctive or symptomatic therapy. Preoperative bowel 
cleansing (mechanical or with antibiosis) is often recom-
mended as a precaution should bowel resection become 
necessary at the time of surgical staging and resection.

Contraindications: See individual agents.
Precautions: Alkylating agents are associated with an 

increased risk of future leukemia (10% by 8 years after 
therapy).

Interactions: See individual agents.

Alternative Drugs
Chemotherapy for endodermal sinus tumors may alter-

nately include actinomycin D, 5-fl uorouracil, and 
cyclophosphamide.

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
patients suspected of recurrent disease and other selected 
patients, second-look surgery may be desirable to assess 
progress and discover occult disease.



 130 • Germ Cell Tumor 325

Prevention/Avoidance: None.
Possible Complications: Spread and advancement in the 

case of malignant tumors.
Expected Outcome: Generally good.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: Based on cause and type.
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Granulosa Cell Tumors 131

INTRODUCTION
Description: A granulosa cell tumor is a sex cord stromal 

tumor of the ovary made up of granulosa cells (sex cord) 
and stromal cells (thecal cells or fi broblasts). The tumor 
often secretes estrogen.

Prevalence: Six percent of ovarian neoplasms and the 
majority of hormonally active tumors.

Predominant Age: Any, 5% before puberty, most before 
age 40.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Enlarging or ruptured adnexal mass (may present with 

acute pain and an acute abdomen with hemoperitoneum, 
6%); 10% to 15% are not palpable; tumors are bilateral 
in <2% of cases.

• Ascites (10%)

• Precocious (pseudoprecocious) puberty in young chil-
dren (5%) (granulosa tumors are responsible of 10% of 
precocious puberty cases)

• Abnormal menstrual patterns, menorrhagia, 
amenorrhea

• Postmenopausal bleeding

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
• Hepatic, renal, or cardiac disease resulting in weight loss 

and ascites
• Ectopic pregnancy (reproductive-age women)
• Gastrointestinal malignancy (colon, stomach)
Associated Conditions: Evidence of increased estrogen 

(e.g., breast tenderness, menstrual disturbances, isosex-
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Precautions: Alkylating agents are associated with an 
increased risk of future leukemia (10% by 8 years after 
therapy).

Interactions: See individual agents.

Alternative Drugs
Chemotherapy with alternative use of actinomycin D, 5-

fl uorouracil, and cyclophosphamide.

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected cases. In 
those suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease.

Prevention/Avoidance: None.
Possible Complications: Recurrences are frequent even 

5 years after initial therapy. In 10% of patients the 
tumor is diagnosed when it ruptures, causing pain or 
intraperitoneal bleeding.

Expected Outcome: Prognosis does not correlate with 
the histologic pattern of the tumor: 90% of tumors 
found are stage I and the prognosis is good (90% 10-
year survival); a poorer prognosis is found with tumors 
>15 cm that have ruptured or that have a high mitotic 
rate or aneuploidy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: Specifi c to cell type and location.
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ual pseudoprecocity, endometrial cancer [5%]). Viriliza-
tion rarely occurs.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. (Serum testing 

for tumor markers, such as CA-125, lipid-associated 
sialic acid, carcinoembryonic antigen, α-fetoprotein, 
and others, should be reserved for following the prog-
ress of patients with known malignancies and not for 
prognostic evaluation.)

Imaging: Preoperative evaluation (computed tomography 
or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

and imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Derived from the sex cords of the ovary and the stroma 
of the developing gonad, these tumors have a predomi-
nance of granulosa cells. Classically, these tumors contain 
eosinophilic bodies surrounded by granulosa cells 
(Call-Exner bodies). Poorly differentiated tumors may be 
confused with adenocarcinomas (especially small cell 
carcinoma).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and resection. 

Because <5% of these tumors are bilateral, conservative 
surgery is generally indicated for tumors at stage IA or 
lower. Chemotherapy (cisplatin, doxorubicin) and radia-
tion have been used for recurrent disease.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
Adjunctive (unproved benefi t) or symptomatic therapy. 

Preoperative bowel cleansing (mechanical or with anti-
biosis) is often recommended as a precaution should 
bowel resection become necessary at the time of surgical 
staging and resection.

Contraindications: See individual agents.
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Hydrosalpinx (Chronic Pelvic 
Infl ammatory Disease)

132

INTRODUCTION

Description: Recurrent or chronic adnexal infections may 
result in a cystic dilation of the fallopian tube (hydrosal-
pinx), which may present as an adnexal mass.

Prevalence: Forty percent of female infertility is the result 
of tubal damage, including the most severe form, 
hydrosalpinx.

Predominant Age: 15 to 25.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Recurrent or chronic adnexal infection. This is 

the end-stage condition of pyosalpinx.
Risk Factors: Early (age) sexual activity, multiple sexual 

partners, pelvic infl ammatory disease, sexually trans-
mitted diseases (STDs; Chlamydia, gonorrhea), uterine 
instrumentation (hysterosalpingography, intrauterine 
contraceptive device placement, endometrial biopsy, 
dilation and curettage), and douching.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (most common)
• Vague lower abdominal pressure or chronic pelvic 

pain
• Infertility
• Unilateral or bilateral cystic masses (often elongated or 

sausage-shaped)
(Data indicate that a clinical diagnosis of symptomatic 

pelvic infl ammatory disease has a positive predictive value 
for salpingitis of only 65%.)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Functional cysts (follicle, corpus luteum)
• Epithelial tumors (cystic or solid)
• Ovarian cysts
• Paratubal or paraovarian cysts
• Uterine leiomyomata
• Ectopic pregnancy
• Tubo-ovarian abscess
• Endometrioma
• Appendiceal abscess
Associated Conditions: Pelvic pain, infertility, and 

STDs.

WORKUP AND EVALUATION
Laboratory: Complete blood count or erythrocyte sedi-

mentation rate if active infection is suspected. Screening 
for coexistent STDs should be strongly considered.

Imaging: Ultrasonography (abdominal or transvaginal), 
computed tomography (CT) or magnetic resonance 
imaging (MRI) may be used but are more expensive 
without providing greater specifi city.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

and ultrasonography.

Pathologic Findings
Chronic induration and infl ammation with cystic dilation 
of the fallopian tube and fl attening and atrophy of the 
epithelial lining. The fl uid found is generally sterile.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, including screening for 

other STDs.
Specifi c Measures: Generally requires surgical evaluation 

and therapy (laparoscopy or laparotomy).
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP077 
(Pelvic Infl ammatory Disease), AP009 (How to Prevent 
Sexually Transmitted Diseases), AP099 (Pelvic Pain), 
AP071 (Gonorrhea, Chlamydia, and Syphilis), AP136 
(Evaluating Infertility), AP137 (Treating Infertility), 
AP020 (Pain During Intercourse).

Drug(s) of Choice
Broad-spectrum antibiotics if active infection is suspected. 

(Most hydrosalpinx are sterile and are the inactive end-
stage disease.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance, peri-

odic surveillance for other STDs.
Prevention/Avoidance: Avoidance of STDs (barrier con-

traception, “safe sex”), screening for those at risk, and 
aggressive treatment.

Possible Complications: Chronic pelvic pain, infertility, 
increased risk of hysterectomy, and oophorectomy.

Expected Outcome: Surgical therapy (salpingectomy or 
salpingo-oophorectomy) is curative. Neosalpingostomy 
may be considered when fertility is to be maintained, 
but the success of this procedure is inversely propor-
tional to the size of the hydrosalpinx and is generally less 
than 15%. More often, in vitro fertilization, bypassing 
the damaged tubes, is recommended, although the 
success rates are lower in these patients.

MISCELLANEOUS
Pregnancy Considerations: Successful pregnancy is 

much less likely because of the increased risk of infertil-
ity and ectopic pregnancy.

ICD-9-CM Codes: 614.1.
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Krukenberg Tumor 133

INTRODUCTION
Description: A Krukenberg tumor is a metastatic tumor 

(generally from the gastrointestinal tract) that is charac-
terized by large signet-ring cells. The most common site 
or origin is the stomach or large intestine.

Predominant Age: Postmenopausal.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Metastatic spread of carcinoma from the 

gastrointestinal tract (most commonly the stomach or 
colon). Metastatic breast cancer may appear similar 
histologically.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Adnexal enlargement (bilateral solid adnexal masses in 

an older patient should always suggest the possibility of 
a gastrointestinal tract source)

• Metastatic tumors from the gastrointestinal tract to the 
ovary can be associated with sex hormone production, 
usually estrogen.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
• Breast cancer
• Lung cancer
Associated Conditions: Gastrointestinal or breast 

malignancy.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery.
Imaging: Preoperative evaluation (computed tomography 

or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility. Radio-
graphic evaluation of the gastrointestinal tract. Mam-
mography as indicated based on differential diagnosis 
and routine screening needs.

Special Tests: Esophagoscopy, gastroscopy, sigmoidos-
copy, or colonoscopy should be considered as a part of 
the evaluation when a gastrointestinal source is being 
sought.

Diagnostic Procedures: History, physical examination, 
and imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Nests of mucin-fi lled signet-ring cells in a cellular 
stroma.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, establishment of location 

of primary tumor (most often stomach or large 
intestine).

Specifi c Measures: Therapy of the original tumor.
Diet: No specifi c dietary changes indicated except those 

dictated by the original tumor and its therapy.
Activity: No restrictions except those dictated by the orig-

inal tumor and its therapy.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
None (based on primary tumor and its therapy).

FOLLOW-UP
Patient Monitoring: Based on primary tumor.
Prevention/Avoidance: None.
Possible Complications: Progression and spread of the 

primary tumor is generally well under way when the 
ovarian sites are discovered.

Expected Outcome: Generally poor, with 5-year survival 
unlikely.

MISCELLANEOUS
Pregnancy Considerations: Does not directly threaten 

pregnancy except by the jeopardy caused to the 
mother.

ICD-9-CM Codes: 198.6.
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INTRODUCTION

Description: A group of benign and malignant epithelial 
tumors of the ovary that are characterized by the secre-
tion of mucin. These tumors tend to be the largest types 
of ovarian masses encountered and may be 30 cm or 
greater in size.

Prevalence: Fifteen percent to 25% of ovarian cysts, 6% 
to 10% of ovarian cancers. Although ovarian cysts are 
common in younger women, mucinous cysts account for 
about 50% of those that do occur in women older than 
20 years.

Predominant Age: Reproductive (benign), 30 to 60 
(malignant tumors).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. May represent a monomorphic 

endodermal differentiation of a teratoma or a tumor of 
Müllerian origin.

Risk Factors: Family history, high-fat diet, advanced age, 
nulliparity, early menarche and late menopause, white 
race, higher economic status. Oral contraception, high 
parity, and breastfeeding reduce risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Vague lower abdominal symptoms
• Adnexal mass (bilateral in 5% of benign and 10% to 

20% of malignant lesions) up to 50 cm in diameter 
(average 15 to 30 cm)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
Associated Conditions: Pseudomyxoma peritonei.

WORKUP AND EVALUATION
• Laboratory: As indicated before surgery. (CA-125 levels 

may be useful for the monitoring of disease response 
to treatment or progression, but this is not a good prog-
nostic test. Only 80% of epithelial ovarian tumors 
express CA-125, and many benign and other malignant 
processes [lung, breast, and pancreas] may also cause 
CA-125 to become higher than normal.)

• Imaging: No imaging indicated.

• Special Tests: A frozen-section histologic evaluation 
should be considered for any ovarian mass that appears 
suspicious for malignancy.

• Diagnostic Procedures: History, physical examina-
tion, and imaging. Final diagnosis is established by his-
tologic evaluation.

Pathologic Findings
Gross—smooth translucent cyst wall with infrequent pap-
illary areas. Microscopic—epithelial cells fi lled with mucin 
that resemble cells of the endocervix or intestinal epithe-
lium. Mucinous tumors have a higher chance of being of 
borderline malignant potential (grade 0) than do other 
epithelial tumors.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Generally require surgical exploration 

and extirpation. In benign disease or tumors of border-
line malignant potential, the uterus and other ovary 
generally may be spared. Adjunctive chemotherapy 
(platinum-based and paclitaxel [Taxol]) or radiation 
therapy is often included, based on the location and 
stage of malignant disease.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
None, except as adjunctive or symptomatic therapy. Pre-

operative bowel cleansing (mechanical or with antibio-
sis) is often recommended as a precaution should bowel 
resection become necessary at the time of surgical 
staging and resection.

Contraindications: See individual agents.
Precautions: Alkylating agents are associated with an 

increased risk of future leukemia (10% by 8 years after 
therapy).

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
those suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease.

Prevention/Avoidance: None.
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Possible Complications: Perforation of the tumor capsule 
with rupture, which may lead to the seeding of the 
peritoneal cavity (pseudomyxoma peritonei, 2% to 5% 
of patients).

Expected Outcome: Tumors with borderline malignant 
potential tend to grow slowly, and patients have pro-
longed survival with these tumors (40% 20-year survival 
with stage III disease). Of ovarian malignancies, muci-
nous cystadenocarcinoma has one of the best 5-year 
survival rates (40%).

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

More than 10% of tumors with borderline malignant 
potential are discovered during pregnancy.

ICD-9-CM Codes: Specifi c to cell type and location.
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INTRODUCTION

Description: Ovarian cancer is a malignancy arising in the 
ovary, generally of epithelial origin. This represents the 
second most common malignancy of the genital tract 
(after endometrial cancer), but it is the most common 
fatal gynecologic cancer.

Prevalence: Annually: 22,430 cases (estimated for 2007); 
15,280 deaths (estimated for 2007). Ovarian cancer is 
the most common cause of gynecologic cancer death. 
The lifetime risk of developing ovarian cancer is approx-
imately 1 in 70.

Predominant Age: Postmenopausal (50%), average 59, 
highest rate 60 to 64 years. Only one fourth to one third 
of ovarian tumors in postmenopausal women are 
malignant.

Genetics: Family pattern recognized in a small percentage 
of cases. Association with abnormalities of the breast 
cancer gene (BRCA1 and BRCA2). Hereditary ovarian 
cancers are rare but usually fatal; 95% of ovarian cancers 
are sporadic.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Family history (greatest risk in those few 

women with an inheritable cancer syndrome, such as 
Lynch II), high-fat diet, advanced age, nulliparity, early 
menarche, late menopause, white race, higher economic 
status, and the use of talc on the perineum. More than 
95% of patients with ovarian cancer have no risk factor. 
Oral contraception, high parity, tubal ligation, hysterec-
tomy, and breastfeeding reduce risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic until late in the disease (most diagnosed 

at stage III or IV)
• Weight loss
• Increasing abdominal girth despite constant or reduced 

caloric intake
• Ascites
• Adnexal mass (multilocular or partly solid masses in 

patients older than age 40 likely to be malignant; ovarian 
masses in premenarchal girls are most often germ cell 
tumors)

• Vague lower abdominal discomfort (severe pain 
uncommon)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Nongynecologic pelvic masses
• Hepatic, renal, or cardiac disease resulting in weight loss 

and ascites
• Endometriosis

• Hydrosalpinx
• Ectopic pregnancy (reproductive-age women)
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Gastrointestinal malignancy
Associated Conditions: Breast cancer, endometrial 

cancer.

WORKUP AND EVALUATION
Laboratory: Serum testing for tumor markers, such as 

CA-125, lipid-associated sialic acid, carcinoembryonic 
antigen, α-fetoprotein, lactate dehydrogenase (LDH) 
and others, should be reserved for following the prog-
ress of patients with known malignancies and not for 
prognostic evaluation.

Imaging: Ultrasonography, magnetic resonance imaging 
(MRI), and computed tomography (CT) are helpful in 
evaluating patients suspected of having ovarian cancer. 
(The normal postmenopausal ovary is typically 1.5 to 
2 cm in size.) Asymptomatic simple cysts of less than 
5 cm diameter can generally be followed conservatively. 
(Routing screening using transvaginal ultrasonography 
has not been shown to be cost effective without the 
presence of signifi cant risk factors or symptoms.)

Special Tests: A frozen-section histologic evaluation 
(intraoperative consultation) should be considered for 
any ovarian mass that appears suspicious for malignancy. 
Flow cytometry may be of prognostic value.

Diagnostic Tests: History, physical examination, and 
imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
More than 90% of ovarian cancer is of the epithelial cell 
type, thought to arise from pluripotential mesothelial cells 
of the visceral peritoneum of the ovarian capsule. Lym-
phatic spread occurs in roughly 20% of tumors that appear 
grossly confi ned to the ovary.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Ovarian cancer is a disease that 

requires surgical exploration and extirpation (generally 
including the uterus and contralateral ovary). Adjunctive 
chemotherapy (platinum-based and paclitaxel [Taxol]) 
or radiation therapy is often included based on the loca-
tion and stage of the disease.

Diet: No changes except those imposed by advanced 
disease. Parenteral nutrition may be required before or 
after surgery in advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.
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Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP096 (Cancer of the Ovary), AP075 (Ovarian 
Cysts).

Drug(s) of Choice
None, except as adjunctive therapy. Preoperative bowel 

cleansing (mechanical or with antibiosis) is often recom-
mended as a precaution should bowel resection become 
necessary at the time of surgical staging and resection.

Precautions: Alkylating agents are associated with an 
increased risk of future leukemia (10% by 8 years after 
therapy).

FOLLOW-UP
Patient Monitoring: As yet, there are no effective screen-

ing tools for the early detection of primary ovarian 
cancer. Ultrasonography, magnetic resonance imaging, 
computed tomography, and biochemical markers such 
as CA 125, which are useful for evaluating a suspicious 
mass or following the progress of treatment, are not of 
value for mass screening. In those suspected of having 
recurrent disease and other selected patients, second-
look surgery may be desirable to assess progress and 
discover occult disease. (When second look surgery is 
negative, the associated 5-year survival is approximately 
50%.)

Prevention/Avoidance: For those few patients at truly 
high risk (familial cancer syndromes), prophylactic 
oophorectomy after childbearing is completed is prefer-
able to any attempt at prolonged surveillance with 
current technology. Even this aggressive step does not 
preclude the development of “ovarian” cancer; up to 
10% of ovarian cancers are found in women who have 
had bilateral oophorectomies.

Possible Complications: Ascites, pulmonary effusion, 
small bowel obstruction, disease progression, and 
death.

Expected Outcome: Ovarian cancer has the highest mor-
tality of any gynecologic cancer, resulting in more deaths 
annually than cervical and endometrial cancer com-
bined. If discovered early in the process and treated with 
aggressive surgical resection and adjunctive therapy, 
disease-free survival is possible. Survival is affected by 
stage, grade, cell type, and residual tumor after surgical 
resection. Survival (5-year) by stage: stage I, 80%; stage 
II, 60%; stage III, 25%; stage, IV 15%. Serous adeno-
carcinoma has the poorest prognosis of the epithelial 
types.

MISCELLANEOUS
Pregnancy Considerations: Does not threaten pregnancy 

except by the seopardy caused to the mother.
ICD-9-CM Codes: Based on type and stage.
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THE CHALLENGE

Description: An ovarian cyst is a cystic growth within the 
ovary, generally arising from epithelial components and 
most often benign.

Scope of the Problem: Benign ovarian tumors are most 
frequently diagnosed at the time of routine examination 
and are asymptomatic. When symptoms do occur, they 
generally are either catastrophic (as when bleeding, 
rupture, or torsion occur) or indolent and nonspecifi c 
(such as a vague sense of pressure or fullness).

Objectives of Management: The most important objec-
tive of the management of an ovarian cyst is the timely 
diagnosis of its type and origin. Subsequent therapy and 
assessment of risk is based on the correctness of the 
diagnosis. For acutely symptomatic cysts, rapid evalua-
tion and intervention may be necessary.

TACTICS
Relevant Pathophysiology: Approximately 90% of 

ovarian tumors encountered in younger women are 
benign and metabolically inactive. More than 75% of 
the benign adnexal masses are functional. Functional 
cysts are not true neoplasms; rather, they are anatomic 
variants resulting from the normal function of the ovary. 
Follicular cysts occur when ovulation fails to take place, 
leaving the developing follicle to continue beyond its 
normal time. In a similar manner, the corpus luteum 
may persist or, through internal bleeding, enlarge and 
become symptomatic. Approximately 25% of ovarian 
enlargements in reproductive-age women represent true 
neoplasia, with only approximately 10% being malig-
nant. The largest group of benign ovarian tumors is 
those that arise from the epithelium of the ovary and its 
capsule. Despite the diversity of tumors with epithelial 
beginnings, the most common ovarian tumor in young 
reproductive-age women is the cystic teratoma, or 
dermoid, which is germ cell in origin. These tumors are 
derived from primary germ cells and include tissues 
from all three embryonic germ layers (ectoderm, meso-
derm, and endoderm).

Strategies: History and physical examination are generally 
suffi cient to establish the presence of the mass. No labo-
ratory tests are of specifi c help in the global diagnosis of 
ovarian cysts. Laboratory investigations may support 
specifi c diagnoses. Ultrasonography, computed tomog-
raphy, and magnetic resonance imaging are of limited 
value in evaluating asymptomatic masses in young 
patients. Exceptions to this are patients in whom clinical 
assessment is impractical or inadequate (e.g., massive 
obesity) or those in whom malignancy is suspected. 
Serum testing for tumor markers, such as CA-125, lipid-
associated sialic acid, carcinoembryonic antigen, α-
fetoprotein, lactate dehydrogenase (LDH), and others, 
should be reserved for following the progress of patients 
with known malignancies and not for prognostic 
evaluation.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP075 (Ovarian Cysts).

IMPLEMENTATION

Special Considerations: Some authors favor giving young 
patients with small, presumably benign, cystic masses 
ovulation suppression therapy, such as oral contracep-
tives, to hasten the process of regression. Regression 
rates of 65% to 75% are often cited for this approach, 
but this strategy is largely a matter of personal choice 
because defi nitive studies are lacking. Physiologic 
ovarian enlargements, including follicular or corpus 
luteum cysts, should not be present if a patient is using 
oral contraceptives. For this reason, patients who are 
already using oral contraceptives and develop adnexal 
masses are more likely to have pathologic conditions 
that will not regress, increasing the possibility that even-
tual surgical exploration may be required. Perimeno-
pausal and postmenopausal patients may still have benign 
processes as a cause of an adnexal mass, but the likeli-
hood of a malignant process is much increased (up to 
one third of cases), altering management. In these 
patients, masses larger than 6 cm generally prompt sur-
gical exploration and excision. The availability of trans-
vaginal ultrasonography to measure and track masses has 
allowed smaller masses that once would have required 
exploration to be followed conservatively. As in younger 
patients, the size, shape, mobility, and consistency of the 
mass should be estimated. Irregular, immobile, or mixed-
character masses (solid and cystic) are more likely to be 
malignant and deserve immediate consultation with a 
surgeon for exploration. The fi nal diagnosis of ovarian 
cancer must be made surgically.
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INTRODUCTION

Description: The most common benign ovarian tumor, 
an ovarian fi broma is composed of stromal cells (fi bro-
blasts). Although benign, these tumors are sometimes 
associated with ascites and hydrothorax (Meigs, syn-
drome, 1% of patients).

Prevalence: Four percent of all ovarian tumors, most 
common solid tumor.

Predominant Age: Any, most common in perimenopausal 
and menopausal women, average: 48, <10% younger 
than 30.

Genetics: No genetic pattern with the exception of Gorlin 
syndrome.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (may grow to a large size without 

detection)
• Adnexal mass (average size 6 cm, may weigh as much as 

50 pounds)
• Ascites (40% if the tumor is >10 cm)
• Hydrothorax (Meigs’ syndrome, regresses after removal 

of the tumor)
• Estrogen secretion (when theca cells predominate)
• Bilateral masses in <10% of patients

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
• Fibromatosis
• Stromal hyperplasia
• Fibrosarcoma
Associated Conditions: Ascites, hydrothorax, basal cell 

nevus syndrome (Gorlin’s syndrome—early basal cell 
carcinomas, keratosis of the jaw, calcifi cation of the 
dura, mesenteric cysts, and bilateral ovarian fi bromas).

WORKUP AND EVALUATION
Laboratory: As indicated before surgery.
Imaging: Preoperative evaluation (computed tomography 

or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility.

Special Tests: None indicated.

Diagnostic Tests: History, physical examination, and 
imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
These tumors contain fi broblasts and spindle cells and may 
grow to a large size without detection. The cut surface 
reveals hard, fl at, chalky-white surfaces with a whorled 
appearance. Small cyst formation is relatively common.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and resection is 

adequate. In older women, hysterectomy and removal of 
the contralateral ovary is generally performed. Fibromas 
of low malignant potential are rare.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
Adjunctive or symptomatic therapy.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Uncommon. Torsion or bleed-

ing may occur. Fibromas of low malignant potential that 
are adherent or that are ruptured may recur.

Expected Outcome: Simple surgical excision is generally 
curative.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Hormonally active tumors (thecoma) may disrupt men-
strual patterns and ovulation, leading to reduced 
fertility.

ICD-9-CM Codes: 220 (Benign neoplasm of ovary).
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Ovarian Torsion 138

INTRODUCTION

Description: Ovarian torsion involves the twisting of part 
or all of the adnexa on its mesentery, resulting in tissue 
ischemia and frank infarction. This usually involves the 
ovary but may include the fallopian tube as well.

Prevalence: Uncommon; 2% to 3% of gynecologic opera-
tive emergencies.

Predominant Age: Mid-20s.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Spontaneous twisting of the ovary on its mesen-

tery, generally associated with ovarian enlargement 
(50% to 60% have an ovarian tumor or cyst).

Risk Factors: Torsion of the adnexa is usually associated 
with the presence of an ovarian, tubal, or paratubal mass. 
Risk of torsion is higher during pregnancy or after ovu-
lation induction.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pain (generally abrupt, intense, and unilateral—the pain 

of adnexal torsion generally comes and goes with a peri-
odicity that varies from hours to days or longer; this is 
in contrast to the variable pain caused by obstruction of 
the bowel, ureter, or common bile duct, which is more 
regular and frequent)

• Nausea and vomiting (60% to 70%)
• Unilateral palpable (tender) mass (90% of patients)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Ectopic pregnancy
• Bleeding into an ovarian cyst
• Ruptured corpus luteum
• Adnexal abscess
• Acute appendicitis
• Small bowel obstruction
Associated Conditions: Adnexal mass.

WORKUP AND EVALUATION
Laboratory: Pregnancy test to evaluate the possibility of 

an ectopic pregnancy.
Imaging: Ultrasonography may demonstrate a cystic 

adnexal mass, but the acute character and intensity of 
symptoms usually encountered mean that the diagnosis 
is most often made at the time of surgery.

Special Tests: None indicated.
Diagnostic Tests: History, physical examination, and 

imaging (if the patient’s condition permits).

Pathologic Findings
Ischemia and infarction in ovarian or tubal tissues, other 
pathologic conditions based on a coexistent mass (50% to 
60% of patients have a mass).

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation, stabilization (when acute 
symptoms are present).

Specifi c Measures: Surgical exploration (conservative 
operative management may be possible in up to 75% of 
patients).

Diet: Nothing by mouth pending surgical exploration.
Activity: Bed rest.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP075 
(Ovarian Cysts).

Drug(s) of Choice
Analgesics (based on patient condition).
Contraindications: No analgesics should be given until 

the diagnosis is established and the patient’s condition 
is stabilized.

FOLLOW-UP
Patient Monitoring: Normal health maintenance as 

follow-up.
Prevention/Avoidance: None.
Possible Complications: Complete loss of the involved 

ovary.
Expected Outcome: Part or all of the ovary may be sal-

vaged in some patients if intervention takes place early 
enough in the process.

MISCELLANEOUS
Pregnancy Considerations: Twenty percent of cases 

occur during pregnancy.
ICD-9-CM Codes: 620.5.
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Pelvic Infl ammatory Disease (PID) 139

INTRODUCTION

Description: Pelvic infl ammatory disease (PID) is a 
serious, diffuse, frequently multiorganism infection of 
the pelvic organs that results in signifi cant morbidity.

Prevalence: One percent to 3% of women; most common 
gynecologic reason for emergency visits for women 
aged 15 to 44. Roughly 168,000 cases and approximately 
70,000 hospitalizations annually.

Predominant Age: 16 to 25; 85% of cases found in sexu-
ally active women of menstrual age.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: In roughly one third of cases the causative organ-

ism is Neisseria gonorrhoeae alone. One third of cases 
involve infection with N. gonorrhoeae and additional 
“mixed” infections with other organisms. The last third 
of infections result from mixed aerobic and anaerobic 
bacteria, including respiratory pathogens such as Hae-
mophilus infl uenzae, Streptococcus pneumoniae, and Strepto-
coccus pyogenes found in up to 5% of patients. Polymicrobial 
infections are present in more than 40% of patients with 
laparoscopically proven salpingitis, with one study 
reporting an average of 6.8 bacterial types per patient. 
Only approximately 15% of women with cervical N. 
gonorrhoeae infections develop acute pelvic infections. 
Orgasmic uterine contractions or the attachment of 
N. gonorrhoeae to sperm may provide transportation to 
the upper genital tract. Chlamydia is involved in roughly 
20% of patients, with this rate increasing to roughly 
40% among hospitalized patients. Infection of the upper 
genital tract by Chlamydia causes a milder form of sal-
pingitis with more insidious symptoms.

Risk Factors: Multiple sexual partners, uterine or cervical 
instrumentation, douching. Because many of the anaer-
obic bacteria found in mixed infections mimic those 
found in the vagina of patients with bacterial vaginosis, 
bacterial vaginosis has been considered a risk factor for 
the development of pelvic infections, but recently pub-
lished studies suggest that this is not the case. Of cases, 
15% occur after instrumentation such as endometrial 
biopsy, hysterosalpingography, intrauterine contracep-
tive device placement, or the like.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pelvic pain and tenderness (100%), muscular guarding, 

or rebound tenderness
• Fever (up to 39.5°C, 40%) or chills
• Elevated white blood cell count
• Irregular vaginal bleeding or discharge
• Tachycardia, nausea, and vomiting
• Purulent cervical discharge is often demonstrated 

(should be sampled for Gram staining and culture)

DIAGNOSTIC APPROACH
Diff erential Diagnosis

• Ectopic pregnancy
• Adnexal accident (torsion, bleeding)
• Appendicitis
• Endometriosis
• Cholecystitis
• Enteritis
• Septic incomplete abortion
• Diverticular abscess
Associated Conditions: Tubal factor infertility, ectopic 

pregnancy, and chronic abdominal pain.

WORKUP AND EVALUATION
Laboratory: Complete blood count, including differential, 

white blood cell count, and erythrocyte sedimentation 
rate. Cervical culture (although there is only a 50% cor-
relation between cervical culture and upper-tract organ-
isms) and Gram staining.

Imaging: Ultrasonography may demonstrate free fl uid in 
the posterior cul-de-sac (supportive but not diagnostic).

Special Tests: Confi rmation by laparoscopy should be 
considered for any patient who does not respond in a 
timely manner or for whom the diagnosis is uncertain. 
In 35% of patients no infection is found. (Data indicate 
that a clinical diagnosis of symptomatic PID has a posi-
tive predictive value [PPV] for salpingitis of 65% to 90% 
compared with laparoscopy.)

Diagnostic Tests: History, physical examination, and 
ultrasonography. Diagnostic criteria are shown in the 
following box. (Empiric treatment of PID should be 
started in sexually active women at risk for STDs if they 
are experiencing pelvic or lower abdominal pain, if no 
cause for the illness other than PID can be identifi ed, 
and if they have cervical motion or cervical or uterine 
tenderness.)

Pathologic Findings
Infl ammation of the fallopian tubes, ovaries, and surround-
ing peritoneal surfaces.

Diagnostic Criteria for 
Pelvic Infl ammatory Disease

Must Have All Three:
• Abdominal tenderness
• Adnexal tenderness
• Cervical tenderness

Must Have at Least One:
• Positive Gram stain
• Temperature >38°C
• White blood cell count >10,000
• Pus on culdocentesis or laparoscopy
• Tubo-ovarian abscess
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Rapid evaluation, cervical cultures, 
supportive therapy (fl uids, analgesics, and antipyretics).

Specifi c Measures: Aggressive antibiotic therapy. For 
some, hysterectomy may be required. Rupture of a 
tubo-ovarian abscess, with subsequent septic shock, may 
be life threatening.

Diet: No specifi c dietary changes indicated.
Activity: Pelvic rest. Ambulatory care is possible with early 

mild infections; hospitalization may be required.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP077 
(Pelvic Infl ammatory Disease), AP009 (How to Prevent 
Sexually Transmitted Diseases), AP099 (Pelvic Pain), 
AP071 (Gonorrhea, Chlamydia, and Syphilis), AP020 
(Pain During Intercourse).

Drug(s) of Choice
Ambulatory care—ceftriaxone (250 mg IM in a single 

dose) plus doxycycline (100 mg PO twice a day for 14 
days) with or without metronidazole (500 mg twice a day 
for 14 days), or cefoxitin (2 g IM) plus probenecid (1 g 
PO) combined with a 14-day course of doxycycline 
(100 mg, twice a day) or a combination of ceftriaxone 
(250 mg IM) plus the 14-day course of doxycycline both 
with or without metronidazole (500 mg twice a day for 
14 days). (Fluoroquinolone-resistant gonorrhea is now 
widespread in the United States, making this class of 
antibiotics no longer appropriate for the treatment of 
gonorrhea and, hence, PID.)

Hospitalized patients—cefotetan (2 g IV every 12 hours) 
or cefoxitin (2 g IV every 6 hours) with doxycycline 
(100 mg every 12 hours PO or IV) is recommended. For 
mixed infections, clindamycin (900 mg IV every 8 hours) 
plus an aminoglycoside such as gentamicin (2 mg/kg 
loading doses, then 1.5 mg/kg every 8 hours) will give 
better protection.

After discharge—doxycycline (100 mg PO twice a day) or 
clindamycin (450 mg four times a day) for 14 days.

Contraindications: See individual agents.
Precautions: See individual agents.
Interactions: See individual agents.

Alternative Drugs
Spectinomycin 2 g in a single intramuscular dose. Aug-

mentin (500 mg three times a day for 10 days) may also 
be used with similar results. Excellent results have been 
reported with the combination of clindamycin and 
aztreonam (2 g IM every 8 hours). Piperacillin (4 g) 
combined with tazobactam (500 mg) given IV every 8 
hours may also be used but has given cure rates of only 
90% (5% improved). Amoxicillin/clavulanic acid and 
doxycycline were effective in obtaining short-term clini-
cal response in a single clinical trial; however, gastroin-
testinal symptoms limit compliance.

FOLLOW-UP
Patient Monitoring: Hospitalized care is indicated when 

differential diagnosis includes ectopic pregnancy or 
appendicitis, human immunodefi ciency virus, immuno-
suppression, intrauterine contraceptive device use, nul-
liparity, paralytic ileus, peritonitis or toxicity, pregnancy, 
previous treatment failure, signifi cant gastrointestinal 
symptoms, signifi cant morbidity, temperature >39°C, 
tubo-ovarian abscess, uncertain or complicated differen-
tial diagnosis, unreliable patient, or white blood cell 
count >20,000 or <4000.

Prevention/Avoidance: Prevention of these sequelae is 
based on prevention of infection (barrier contraception, 
“safe sex”), screening for those at risk, and aggressive 
treatment. As with most sexually transmitted diseases, 
the partners of patients with PID should be screened for 
gonococcal, chlamydial, or human immunodefi ciency 
virus infections and treated accordingly.

Possible Complications: Roughly one in four women 
with acute PID experiences medical sequelae. PID leads 

Pathways of gonorrheal and
nongonorrheal infection

Parametritis

Parametritis with abscess
(dissection from behind)

gonorrheal

nongonorrheal
(generally puerperal
 postabortal or traumatic)
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to tubal factor infertility, ectopic pregnancy, and chronic 
abdominal pain in a high percentage of patients. The 
risk of infertility roughly doubles with each subsequent 
episode, resulting in a 40% rate of infertility after only 
three episodes. Women with documented salpingitis 
have a 4-fold increase in their rate of ectopic pregnancy, 
and 5% to 15% of women require surgery because of 
damage caused by PID. Peritoneal involvement may 
spread to include perihepatitis (Fitz-Hugh–Curtis syn-
drome). Rupture of a tubo-ovarian abscess, with subse-
quent septic shock, may be life threatening. Death from 
pelvic infections or their complications (for women aged 
15 to 45) is reported to be 0.29 of 100,000.

Expected Outcome: Early, aggressive therapy is generally 
associated with resolution, but the possibility of recur-
rence or sequelae is signifi cant.

MISCELLANEOUS
Pregnancy Considerations: Often associated with 

reduced fertility and an increased risk of ectopic preg-
nancy. Once pregnancy is established, the risk of new 
infection is reduced because of obstruction of the upper 
genital tract by the gestation. Scarring from previous 
infections may cause pain when stretched by the enlarg-
ing uterus.

ICD-9-CM Codes: 614.3 (others based on chronicity, 
structures involved, and relation to pregnancy).
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Pseudomyxoma Peritonei 140

INTRODUCTION

Description: Pseudomyxoma peritonei is the intraperito-
neal spread of a mucin-secreting tumor (either a muci-
nous cystadenoma or carcinoma), which results in 
recurrent abdominal masses, often massive ascites, and 
multiple bowel obstructions. Frequently, this tumor 
may begin in the appendix.

Prevalence: Two of 10,000 laparotomies, 2% to 5% of 
ovarian mucinous tumors (16% in mucinous 
cystadenocarcinomas).

Predominant Age: Middle to late reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Spread, rupture, spill, or leakage of a primary 

appendiceal tumor or other gastrointestinal or ovarian 
tumor. Recent histologic studies suggest that in the 
majority of patients the appendix is the primary tumor 
source. In rare cases, metaplasia by the cells of the peri-
toneal surface may account for this tumor.

Risk Factors: Rupture or leakage of an ovarian mucinous 
tumor at the time of surgical resection. (This role has 
been debated in recent literature.)

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Accumulation of large amounts of mucinous material in 

the peritoneal cavity
• Recurrent bowel obstruction
• Implants of tumor on the omentum, undersurface of the 

diaphragm, pelvis, right retrohepatic space, left abdomi-
nal gutter, and ligament of Treitz (the peritoneal surface 
of the bowel is generally spared [in contrast to carci-
noma]; metastasis outside the peritoneal cavity does not 
occur)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Disseminated ovarian cancer
• Metastatic colon cancer
• Disseminated leiomyomata
• Ascites
Associated Conditions: Gastrointestinal tumors, bowel 

obstruction.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. (Serum testing 

for tumor markers, such as CA-125, lipid-associated 
sialic acid, carcinoembryonic antigen, α-fetoprotein, 
and others, should be reserved for following the prog-
ress of patients with known malignancies and not for 
prognostic evaluation.)

Imaging: Ultrasonography or computed tomography may 
be helpful in determining the extent of disease.

Special Tests: None indicated.

Diagnostic Tests: History, physical examination, and 
imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Perforation of the capsule of a mucinous tumor with 
rupture and seeding of the peritoneal cavity. Most often 
associated with malignant tumors, although benign muci-
nous neoplasms may perforate and result in pseudomyx-
oma peritonei as well. Tumors of the ovary and appendix 
may be synchronous, making the determination of origin 
diffi cult or impossible.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and extirpation. 

Extensive bowel resection is often required because of 
diffuse peritoneal implants of tumor.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP075 (Ovarian Cysts), AP096 (Cancer of the 
Ovary), AP080 (Preparing for Surgery).

Drug(s) of Choice
None, except as adjunctive or symptomatic therapy. Che-

motherapy (systemic or intraperitoneal alkylating agents) 
and mucolytic agents have not been shown to be effec-
tive. A recent publication has advocated intraperitoneal 
hyperthermic perfusion. Preoperative bowel cleansing 
(mechanical or with antibiosis) is often recommended as 
a precaution should bowel resection become necessary 
at the time of surgical staging and resection.

Precautions: Alkylating agents are associated with an 
increased risk of future leukemia (10% by 8 years after 
therapy).

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary 
(if any). This is generally performed by pelvic examina-
tion, augmented with ultrasonography in selected 
patients.

Prevention/Avoidance: Care in the handling and surgical 
removal of ovarian masses.

Possible Complications: Generally follows an indolent 
course with progressive bowel dysfunction, intercurrent 
infection, inanition, and death.

Expected Outcome: The prognosis is better for the 
patient when the tumor arises from adenomas (appendi-
ceal or ovarian) than if it comes from a carcinoma.
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MISCELLANEOUS

Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 197.6.
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Serous Ovarian Cysts 141

INTRODUCTION

Description: Serous ovarian cysts are a group of benign 
and malignant epithelial tumors of the ovary that are 
characterized as serous cells. These tumors are the most 
commonly encountered epithelial ovarian tumors. When 
malignant, these tumors tend to be high grade and 
virulent.

Prevalence: Twenty percent of all benign ovarian 
neoplasms.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Family history, high-fat diet, advanced age, 

nulliparity, early menarche and late menopause, white 
race, higher economic status. Oral contraception, high 
parity, and breastfeeding reduce risk.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Vague lower abdominal symptoms
• Adnexal mass (bilateral in 10% of benign and in 33% 

to 66% of malignant lesions), cystic and fi lled with a 
clear serous fl uid. Benign tumors tend to be unilocular 
and smooth; malignant tumors are more often multi-
locular with papillary projections over much of the 
surface.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
Associated Conditions: None.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. (CA-125 levels 

may be useful for the monitoring of disease response to 
treatment or progression, but this is not a good prog-
nostic test. Only 80% of epithelial ovarian tumors 
express CA-125, and many benign and other malignant 
processes [lung, breast, and pancreas] may also cause 
CA-125 to become higher than normal.)

Imaging: No imaging indicated.
Special Tests: A frozen-section histologic evaluation 

should be considered for any ovarian mass that appears 
suspicious for malignancy.

Diagnostic Tests: History, physical examination, and 
imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Serous tumors are more likely to be found with poorer 
differentiation and are more likely to be discovered late in 
the disease process. Papillary surface carcinomas of the 
ovary are most likely to be serous in type. The diagnosis 
is made on the basis of the histologic analysis of the cyst 
wall, not the character of the cyst fl uid.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Generally require surgical exploration 

and extirpation. In benign disease or tumors of border-
line malignant potential, the uterus and other ovary 
generally may be spared. Adjunctive chemotherapy 
(platinum-based and paclitaxel [Taxol]) or radiation 
therapy is often included, based on the location and 
stage of the disease.

Diet: No specifi c dietary changes indicated, except those 
imposed by advanced disease.

Activity: No restriction, except that imposed by advanced 
disease.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
None, except as adjunctive or symptomatic therapy. Pre-

operative bowel cleansing (mechanical or with antibio-
sis) is often recommended as a precaution should bowel 
resection become necessary at the time of surgical 
staging and resection.

Precautions: Alkylating agents are associated with an 
increased risk of future leukemia (10% by 8 years after 
therapy).

FOLLOW-UP
Patient Monitoring: Careful follow-up for recurrent 

pelvic disease or enlargement of the remaining ovary (if 
any). This is generally performed by pelvic examination, 
augmented with ultrasonography in selected patients. In 
those suspected of having recurrent disease and other 
selected patients, second-look surgery may be desirable 
to assess progress and discover occult disease.

Prevention/Avoidance: None.
Possible Complications: Torsion, hemorrhage, progres-

sion, and spread of malignant disease.
Expected Outcome: Generally good for benign tumors; 

the prognosis for malignant tumors is based on stage. 
Overall, 5-year survival for malignant serous carcinomas 
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is roughly 20%. Of malignant serous carcinomas, 75% 
are at an advanced stage at the time of diagnosis.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: Specifi c to cell type and location.
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Sertoli-Leydig Cell Tumor 
(Arrhenoblastoma)

142

INTRODUCTION

Description: A Sertoli-Leydig cell tumor is a rare sex cord 
tumor of the ovary that carries male elements and may 
be associated with virilization. Tumors vary in size but 
generally are 5 to 15 cm in diameter.

Prevalence: Very rare (<0.5% of ovarian tumors).
Predominant Age: Older than 30 (70%), <10% older 

than 50.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Adnexal enlargement (1.5% bilateral)
• Abdominal swelling or pain
• Ascites (4%)
• Oligomenorrhea or amenorrhea
• Loss of female secondary sex characteristics (breast 

atrophy, loss of body contours)
• Virilization or masculinization (one third of patients; 

acne, hirsutism, temporal balding, deepening of voice, 
clitoral enlargement)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Adrenal virilizing tumors
• Benign adnexal masses (corpus luteum, follicular cyst)
• Endometriosis
• Hydrosalpinx
• Paratubal cyst
• Appendiceal abscess
• Ectopic pregnancy
• Pedunculated leiomyomata
• Pelvic or horseshoe kidney
• Nongynecologic pelvic masses
Associated Conditions: Virilization, hirsutism, clitoral 

enlargement.

WORKUP AND EVALUATION
Laboratory: As indicated before surgery. Plasma levels of 

testosterone, androstenedione, and other androgens 
may be elevated; urinary 17-ketosteroid values are 
usually normal. (Androgen secretion by the tumor may 
result in erythrocytosis.) Laboratory studies cannot reli-
ably differentiate between virilization caused by adrenal 
tumors and virilization caused by ovarian sources.

Imaging: Preoperative evaluation (computed tomography 
or ultrasonography) for possible lymph node enlarge-
ment or intra-abdominal spread is indicated for patients 
in whom malignancy is a signifi cant possibility.

Special Tests: None indicated.

Diagnostic Tests: History, physical examination, and 
imaging. Final diagnosis is established by histologic 
evaluation.

Pathologic Findings
Variable gross appearance. Sex cord (Sertoli) cells and 

stromal (Leydig) cells are present in varying proportion, 
but tubular patterns predominate. Individual cells may 
appear immature. Lipochrome pigments (crystalloids of 
Reinke) are present in 20% of tumors. These tumors 
may be hard to differentiate from granulosa cell tumors 
and may mimic endometrioid or Krukenberg tumors. 
Eighty percent of tumors are stage IA at discovery.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, supportive therapy based 

on symptoms.
Specifi c Measures: Surgical exploration and resection. 

Young patients with stage IA disease may be treated 
with unilateral salpingo-oophorectomy. Undifferenti-
ated tumors or advanced-stage disease require more 
aggressive surgical resection and may be treated with 
adjunctive chemotherapy (vincristine, actinomycin D, 
and cyclophosphamide) or radiation.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP096 
(Cancer of the Ovary), AP075 (Ovarian Cysts).

Drug(s) of Choice
Vincristine (1.5 mg/m2 IV weekly for 12 weeks), actinomy-

cin D, and cyclophosphamide (0.5 mg of actinomycin D 
+ 5 to 7 mg/kg/day of cyclophosphamide, IV daily for 5 
days every 4 weeks). Adjunctive or symptomatic therapy 
as required.

Precautions: Alkylating agents are associated with an 
increased risk of future leukemia (10% by 8 years after 
therapy).

FOLLOW-UP
Patient Monitoring: Careful follow-up and normal health 

maintenance.
Prevention/Avoidance: None.
Possible Complications: Disease progression or spread 

(<20%). In advanced-stage disease, recurrence within 1 
year in two thirds of patients.

Expected Outcome: These tumors behave as low-grade 
malignancies and have 5-year survival rates of 70% to 
90%. Survival is poorer for higher stage and poorly dif-
ferentiated tumors. Menses may be anticipated to return 
approximately 4 weeks after removal of the tumor. 
Excessive hair often regresses but does not disappear; 
clitoral enlargement and voice changes (if present) are 
unlikely to reverse.
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MISCELLANEOUS

Pregnancy Considerations: Pregnancy unlikely in the 
presence of these tumors. No direct effect on the preg-
nancy, if they coexist. (Hormonal effects on the fetus 
could be postulated, but tumors with signifi cant hor-
monal function generally preclude pregnancy.)

ICD-9-CM Codes: Based on location and tumor 
character.
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Transitional Cell (Brenner) Tumor 143

INTRODUCTION

Description: A transitional cell (Brenner) tumor is an 
epithelial tumor that is made up of cells that resemble 
urothelium and Walthard’s cell nests, intermixed with 
the ovarian stroma. Most are benign.

Prevalence: One percent to 3% of ovarian tumors.
Predominant Age: 40 to 80, average 50.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Most are derived from ovarian surface 

epithelium that undergoes metaplasia to form the typical 
urothelial-like components.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (often an incidental fi nding after 

oophorectomy)
• Adnexal mass, generally solid, most smaller than 2 cm, 

bilateral in 6% (unilateral lesions are more common in 
the left ovary)

• Abdominal pain and swelling, with abnormal uterine 
bleeding (20%) if malignant disease (malignant masses 
are more likely to be large [10 to 30 cm] and contain 
cystic areas; when the ovary is palpably enlarged, the risk 
of malignancy is approximately 5%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Thecoma (fi broma)
• Stromal and germ cell tumors
• Endometrioma
• Benign cystic teratoma
• Serous or mucinous cystadenoma
• Metastatic tumors
• Pedunculated leiomyomata
Associated Conditions: Malignant tumors are associated 

with endometrial hyperplasia.

WORKUP AND EVALUATION
Laboratory: No specifi c evaluation indicated.
Imaging: No imaging indicated. Ultrasonography may be 

used to differentiate solid and cystic adnexal masses, but 
it does not establish the diagnosis.

Special Tests: None indicated.
Diagnostic Tests: Histopathologic evaluation.

Pathologic Findings
Cells that resemble transitional epithelium of the bladder 
and Walthard’s cells of the ovary with abundant stroma. 
The cut surface of the tumor is generally whorled or lobu-
lated. The nests of cells often demonstrate nuclei with 
obvious nucleoli-containing longitudinal grooves, giving 
them a “coffee-bean” appearance. Atypia and mitoses are 
rare. Occasionally, small transitional cell tumors may be 

found in the walls of otherwise-typical mucinous cyst-
ademonas. Atypical or malignant forms may be associated 
with similar bladder tumors.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and diagnosis.
Specifi c Measures: Simple surgical excision. When 

changes associated with borderline malignant potential 
are present, bilateral oophorectomy with hysterectomy 
is suffi cient, and unilateral oophorectomy may be con-
sidered in younger patients.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP075 (Ovarian Cysts), AP096 (Cancer of the 
Ovary).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: The rare malignant form has a 

poor prognosis despite surgical therapy. Chemotherapy 
has not been proved to be effective.

Expected Outcome: Most Brenner tumors are benign 
and are cured by simple oophorectomy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 220, 236.2 (Borderline or prolifera-

tive), 183.0 (Malignant).
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Breast: Accessory Nipples 144
INTRODUCTION

Description: Accessory nipples are supernumerary nipples 
found along defi ned developmental lines known as the 
“milk lines.”

Prevalence: Seen in 0.22% to 2.5% of women and in up 
to 5% to 6% of Asian women.

Predominant Age: Congenital in origin.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Developmental abnormality.
Risk Factors: More common in males and in African 

Americans.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Most commonly found below a normal left breast. It is 

more common to have one or more extra nipples (poly-
thelia) than to have true accessory breasts (polymastia).

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Skin papilloma
• Nevis
Associated Conditions: Polymastia, duplicate renal 

arteries.

WORKUP AND EVALUATION
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History, physical examination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: None.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, instruction on monthly 

breast self-examination; American College of Obstetri-
cians and Gynecologists Patient Education Pamphlet 
AP026 (Detecting and Treating Breast Problems).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although occasionally accessory nipples undergo hyper-
trophy during pregnancy.

ICD-9-CM Codes: 757.6.
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Breast: Cancer 145

INTRODUCTION
Description: Breast cancer is a malignant neoplasm of the 

breast classifi ed by cell type, location, and degree of 
invasion. Breast cancer is the most common malignancy 
of women, accounting for almost one third of all women’s 
malignancies. Breast cancer accounts for approximately 
18% of cancer deaths and results in about the same 
number of deaths per year as auto accidents.

Prevalence: Lifetime risk of 1 in 8 by age 90, >212,000 
new cases, lifetime risk of death of 1 in 28, >40,000 
deaths annually (2006). Roughly one new case of breast 
cancer is diagnosed every 3 minutes, and every 13 
minutes there is a breast cancer death.

Predominant Age: Of all breast cancer cases, 85% occur 
after age 40 and 75% occur after age 50.

Genetics: Women with BRCA1 mutations have a 60% 
lifetime risk of breast cancer (BRCA2 mutations carry 
an 85% risk of breast cancer and up to 20% risk of 
ovarian cancer). Only 20% of patients with breast cancer 
have a family history of breast cancer. African-American 
women have a lower incidence of breast cancer 
(119.4/100,000 versus 141.1/100,000 for white women) 
but they have a higher mortality rate (34.7/100,000 
versus 25.9/100,000).

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: First-degree relative with breast cancer 

(relative risk [RR] = 2.3, RR = 10.5 with bilateral disease), 
moderate alcohol use (>3 to 5 drinks/day, RR = 1.41), 
early menarche, late menopause, nulliparity or late fi rst 
pregnancy (>30 years), prior history of breast cancer 
(5%/year), estrogen use (RR = 1.12). Only 21% of 
patients with breast cancer age 30 to 54 years are 
identifi ed by risk factors.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Palpable mass (55%), 60% located in the upper outer 

quadrant of the breast
• Abnormal mammogram without a palpable mass 

(35%)
• Skin change—color or dimpling (peau d’orange)
• Nipple retraction (nipple discharge [bloody or other-

wise], skin changes, or ulceration are late occurrences 
and portend a bad prognosis)

• Axillary mass
• Breast pain is present in <10% of women with early 

breast cancer

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Benign breast disease (abscess, fat necrosis, fi brocystic 

disease, fi broadenomas).
Associated Conditions: Metastatic spread to other organs 

(bone, brain, and ovaries).

Workup and Evaluation
Laboratory: Complete blood count and assessment of 

liver and bone enzymes after diagnosis is made.
Imaging: Mammography (detects 80% of all tumors), 

ultrasonography (may help to differentiate between 
solid and cystic masses), bone scan, and chest radiograph 
after diagnosis is established. Recent evidence suggests 
that for women with a lifetime risk that exceeds 20%, 
magnetic resonance imaging (MRI) screening may 
be benefi cial. Digital radiography, thermal imaging 
(thermography), transillumination, mammoscintigraphy, 
ductography, and other techniques have not been shown 
to be comparable or superior to mammography.

Special Tests: Fine needle aspiration (FNA) of cells from 
a breast mass can provide histologic confi rmation of 
malignancy and help direct defi nitive therapy.

Diagnostic Procedures: One fourth of all breast cancers 
are found during routine examination. Excisional biopsy 
with or without radiographic control provides the only 
defi nitive diagnosis.

Pathologic Findings
Based on cell type. At the time of diagnosis, 70% of 
breast cancers show signs of invasion. Ductal carcinoma is 
the most common type, accounting for 65% to 85% of 
cases.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and staging. If surgical 

treatment affects pectoralis muscles, physical or occupa-
tional therapy may speed return to function.

Specifi c Measures: Surgical resection with or without 
adjunctive chemotherapy.

Diet: Moderation in alcohol use recommended to reduce 
risk.

Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and Treat-
ing Breast Problems), AP076 (Mammography). (Despite 
a lack of defi nitive data for or against breast self-
examination, its use has the potential to detect palpable 
breast cancer and can be recommended.)

Drug(s) of Choice
Adjuvant chemotherapy considered for stage I and 

II disease (cyclophosphamide, methotrexate, fl uoroura-
cil, anthracyclines, or taxanes, single agent or in 
combination).

Contraindications: Strict guidelines for hepatic and renal 
function before chemotherapy.

Precautions: Increased risk of infection during 
chemotherapy.
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ALTERNATIVE THERAPY

Adjunctive or palliative radiation therapy is often recom-
mended. Agents that suppress cancer growth by inter-
fering with surface proteins that are involved with cell 
division are under evaluation. An example of this 
approach is trastuzumab (Herceptin), approved by the 
U.S. Food and Drug Administration (FDA) in 1998.

A number of studies suggest that estrogen therapy (for 
other indications) may actually reduce the mortality of 
patients who are being treated for breast cancer.

FOLLOW-UP
Patient Monitoring: Watch for recurrence (60% risk in 

fi rst 5 years).
Prevention/Avoidance: Reduced dietary fat and alcohol 

have been suggested, but effects are unproven. Routine 
mammography. Prophylactic use of tamoxifen was 
approved by the Food and Drug Administration late 
in 1998 for use in women at high risk. Selective 
estrogen receptor modulators (SERMs) have been 
effective in reducing the incidence of recurrence or the 
development of primary lesions for those at increased 
risk.

Possible Complications: Postoperative lymphedema, 
seroma, wound infections, or breakdown. Chemo -
therapy associated with nausea, vomiting, alopecia, 
leukopenia, stomatitis, fatigue, and infections. Tamoxi-
fen therapy associated with hot fl ashes, menstrual irreg-
ularity, endometrial hyperplasia, or carcinoma. Radiation 
therapy associated with fi brosis and scarring, brachial 
neuropathy, and pulmonary fi brosis.

Expected Outcome: Breast cancer disseminates by vascu-
lar and lymphatic routes, in addition to direct infi ltra-
tion. There is also a growing trend to view breast cancer 
as a multifocal disease. Breast cancer survival depends 
less on cell type than it does on the size of the tumor 
and stage of disease. Ten-year survival based on stage: 
stage I, 95%; stage II, 40%; stage III, 15%; and stage IV 
(metastatic), 0%.

MISCELLANEOUS
Pregnancy Considerations: Breast cancer occurs infre-

quently during pregnancy, accounting for only 2% to 
3% of all cancers: no effect on pregnancy. Pregnancy 
often results in a delay in diagnosis but does not appre-
ciably affect clinical course.

ICD-9-CM Codes: 174.

Dimpling of skin over a carcinoma is caused by
involvement and retraction of Cooper’s ligaments.
Pectoralis contraction may enhance dimpling if
fascia is involved

Clinical Signs of Cancer 
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THE CHALLENGE
Cystic breast masses are frequently encountered in the 
clinical care of women. Sorting out those that represent a 
threat from those that may be followed conservatively is 
the challenge posed by the presence of breast cysts.
Scope of the Problem: Some authors estimate that cysts 

form in the breasts of roughly 50% of women during 
their reproductive years. Roughly one in four women 
requires medical attention for some form of breast 
problem; often this takes the form of a palpable mass. 
The most common cause of a palpable breast cyst is 
fi brocystic change, which is estimated to be found in one 
third to three fourths of all women. Dilation of ducts 
and complications of breastfeeding (galactoceles, abscess) 
may also cause cysts.

Objectives: To appropriately diagnose and treat patients 
with a cystic breast, to allay fear, and to protect health.

TACTICS
Relevant Pathophysiology: The pathogenesis is not clear 

for the most common types of cystic change (those asso-
ciated with fi brocystic change). Cyclic changes in hor-
mones induce stromal and epithelial changes that may 
lead to fi brosis and cyst formation. Cysts may be single 
or in clusters, with some as large as 4 cm in diameter. 
Small cysts have a fi rm character and are fi lled with clear 
fl uid, giving the cyst a bluish cast. Larger cysts may have 
a brown color resulting from hemorrhage into the cyst. 
Inspissated secretions or milk may form a cystic dilation 
of ducts (galactocele, ductal ectasia) that may be palpable 
as a cystic mass. Variable degrees of fi brosis and infl am-
mation may be seen in the surrounding stroma. (Leakage 
of cyst fl uid into the surrounding tissue induces an 
infl ammatory response that may alter physical fi ndings 
and imitate cancer.) The microscopic fi ndings associated 
with breast cysts depend on the pathophysiologic 
changes involved.

Strategies: The diagnosis and management of cystic 
masses in the breast are based on history, physical exam-
ination, and aspiration, with the occasional adjunctive 
use of mammography and ultrasonography. (Ultraso-
nography is useful in differentiating solid and cystic 
breast masses but it has limited spatial resolution and 
cannot be used to differentiate benign and malignant 
tissues.) Needle aspiration with a 22- to 25-gauge needle 
may be both diagnostic and therapeutic. If the cyst dis-
appears completely and does not re-form by 1-month 
follow-up examination, no further therapy is required. 
Fluid aspirated from patients with fi brocystic changes is 
customarily straw colored. Fluid that is dark brown or 
green occurs in cysts that have been present for a long 
time, but it is innocuous. Bloody fl uid requires further 
evaluation. Cytologic evaluation of the fl uid obtained is 
of little value. After aspiration of a cyst, the patient 
should be rechecked in 2 to 4 weeks. Recurrence of the 

cyst or the presence of a palpable mass should prompt 
additional evaluation, such as fi ne needle aspiration 
(FNA) or open biopsy.

Patient Education: Instruction on monthly breast self-
examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP145 
(Breast Self-Examination), AP076 (Mammography).

IMPLEMENTATION
Special Considerations: Whereas most cystic changes in 

the breast are not associated with malignancy and are 
not premalignant, the presence of atypia in any of the 
cellular components requires special attention because 
this is associated with a roughly 5-fold increased risk 
for malignancy. In women older than 35 years, mam-
mography before aspiration should be considered 
because of the increased incidence of malignancy. Once 
aspiration has been attempted, mammography should be 
delayed several weeks because of artifactual changes 
induced by the manipulation, making mammograms dif-
fi cult to interpret. Patients with a history of multiple 
cysts or diffuse fi brocystic change or a strong family 
history of breast disease should have close follow-up, 
including mammography, to delve for other occult 
lesions.
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into cyst. Fluid is aspirated and sent
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Breast: Duct Ectasia 147

INTRODUCTION
Description: Duct ectasia is dilation of the ducts of the 

breast with inspissation of normal secretions, arising 
from chronic intraductal and periductal infl ammation.

Prevalence: Relatively common in asymptomatic form.
Predominant Age: Older than 50.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Chronic intraductal and periductal 

infl ammation.
Risk Factors: Mastitis, breast abscess.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Thick gray to black nipple discharge
• Pain and nipple tenderness
• Thickening often present; may be diffi cult to distinguish 

from cancer (fi rm, rounded, and fi xed, with skin 
retraction)

• Nipple retraction common (ductal ectasia is the most 
common cause of an acquired nipple inversion)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Galactocele
• Lipoma
• Fibrocystic change
• Fibroadenoma
• Breast abscess
Associated Conditions: Mastitis, galactocele, and nipple 

discharge.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion; biopsy confi rms the diagnosis. (The characteristic 
discharge may easily be demonstrated during clinical 
examination.)

Pathologic Findings
Dilation of the ducts with atrophy of the epithelium, thick-
ening of the underlying wall, and infl ammatory reaction in 
the duct wall and surrounding tissue.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: No further therapy is needed unless 

warranted by the patient’s symptoms. When therapy is 
required, surgical excision with a cone of tissue sur-
rounding the duct is curative.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP145 
(Breast Self-Examination), AP076 (Mammography).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Secondary infection and abscess 

formation.
Expected Outcome: Gradual resolution of symptoms, 

complete resolution with surgical excision.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 610.4.
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Subareolar mass consisting of
dilated, thickened mammary
ducts with surrounding
inflammatory tissue

Mild nipple retraction

Thick, sticky, green to greenish-black discharge suggests
mammary duct ectasia. Associated subareolar mass and/or
nipple retraction may also be present. Treatment requires
major mammary duct excision, including the surrounding
inflammatory tissue

Mammary Duct Ectasia
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Breast: Fat Necrosis 148

INTRODUCTION
Description: Trauma to the breast may result in necrosis 

of fatty tissues, leading to an ill-defi ned mass that can 
mimic cancer.

Prevalence: Uncommon.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Fat necrosis is most often the result of trauma, 

although the causative event cannot be identifi ed (or 
recalled) in roughly one half of patients. May also follow 
surgical intervention in the breast, such as biopsy or 
augmentation.

Risk Factors: Trauma to the breast.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Solitary, irregular, ill-defi ned, tender mass that is easily 

confused with cancer
• Skin retraction sometimes present
• Fine, stippled calcifi cation and stellate or infi ltrative 

fi brosis often seen on mammograms

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cancer
• Lipoma
Associated Conditions: Mastalgia.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography fi ndings mimic cancer.
Special Tests: Open biopsy often required to establish the 

diagnosis.
Diagnostic Procedures: Even with a history of trauma, 

the commonality of fi ndings between fat necrosis and 
cancer with physical examination, mammography, and 
ultrasonography generally mandates further evaluation 
and biopsy.

Pathologic Findings
Diffuse changes consistent with necrosis and fi brosis of 
tissue. Hemorrhage and cystic spaces are common. Calci-
fi cation of older lesions may occur. Histiocytic foam cells 
with mitotic fi gures and pleomorphism are common.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation.
Specifi c Measures: Excisional biopsy.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP145 
(Breast Self-Examination), AP076 (Mammography).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, 

periodic mammography screening.
Prevention/Avoidance: Minimize the risk of trauma.
Possible Complications: An occult malignancy may be 

missed if a mass is presumed to be fat necrosis without 
tissue evaluation for confi rmation.

Expected Outcome: With excision, complete 
resolution.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 611.3.
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Diffuse changes in breast caused by necrosis
and fibrosis. Hemorrhage and cystic spaces
are common and calcification may occur
in older lesions, giving a radiographic
picture similar to cancer
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Fat Necrosis of Breast

Trauma to breast may result in fat necrosis,
an ill-defined, irregular, tender mass that may 
be confused with cancer both clinically
and radiographically
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Excisional biopsy indicated to confirm diagnosis and rule out cancer
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Breast: Fibroadenoma 149

INTRODUCTION
Description: Fibroadenomas are the second most common 

form of breast disease and the most common breast 
mass.

Prevalence: Two percent to three percent of women 
(some state as many as 25% of all women).

Predominant Age: 21 to 25, most younger than 30.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Twice as common in African-American 

women (30% of breast complaints), patients with high 
hormone states (adolescence, pregnancy), and patients 
receiving unopposed estrogen therapy.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Firm, painless, mobile, rubbery, solitary breast mass 

(may grow rapidly during adolescence or in high-
estrogen states [pregnancy, estrogen therapy])

• Generally discovered incidentally or during breast self-
examination and average 2 to 3 cm in diameter; fi broad-
enomas may grow to as large as 6 to 10 cm

• Multiple fi broadenomas in 15% to 20% of patients; 
bilateral in 10% to 20% of patients

• Generally undergo no cyclic change

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Fibrocystic change
• Solitary cyst
Associated Conditions: None.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography is generally avoided but can be 

diagnostic if needed. Breast ultrasonography can distin-
guish between solid and cystic masses, although it is 
often not required.

Special Tests: Fine needle aspiration (FNA) of the mass 
may be performed in the offi ce.

Diagnostic Procedures: History and physical 
examination.

Pathologic Findings
Centrifugal nodule with sharply circumscribed, fl eshy, and 
homogeneous character, usually spherical or ovoid in 
shape. Pink or tan–white fi brous whorls bulge from the 
surface when cut. Hemorrhagic infarcts are common.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Reassurance and observation may be 

suffi cient for small, asymptomatic tumors.

Specifi c Measures: Primary therapy is surgical excision, 
although tamoxifen and danazol have been used. Cyroab-
lative therapy has been evaluated but has not displaced 
surgery as the primary management.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP145 
(Breast Self-Examination), AP076 (Mammography).

Drug(s) of Choice
Danazol sodium 50 to 200 mg PO twice a day (therapy 

should start during menstruation or pregnancy must be 
ruled out). Side effects may be signifi cant and recurrence 
is likely after therapy is discontinued.

Contraindications: Danazol sodium is contraindicated 
in pregnancy (category X drug). It may also worsen 
epilepsy, migraine headaches, and cardiac or renal 
function.

Interactions: Danazol sodium may prolong prothrombin 
time in patients receiving warfarin.

Alternative Drugs
Tamoxifen has been advocated in some studies.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Combination oral contraceptives 

provide some protection when taken for longer than 1 
year.

Possible Complications: Hemorrhage into the fi broade-
noma may result in pain or rapid growth of the tumor. 
Malignant change is extremely rare.

Expected Outcome: Lesions tend to grow over time 
without treatment. Prognosis with surgical excision is 
excellent and fair with medical therapy. After meno-
pause, fi broadenomas tend to regress and become hya-
linized, but they may remain unchanged or grow with 
estrogen replacement therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy; 

fi broadenomas may grow rapidly during pregnancy.
ICD-9-CM Codes: 217.
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Breast: Fibrocystic Breast Change 150

INTRODUCTION
Description: Fibrocystic breast changes are characterized 

by stromal and ductal proliferation that results in cyst 
formation, diffuse thickening, cyclic pain, and tender-
ness. The term fi brocystic change encompasses a multi-
tude of different processes and older terms, including 
fi brocystic disease. It is the most common of all benign 
breast conditions, accounting for its linguistic demotion 
to “change” from the designation “disease.”

Prevalence: Sixty percent to seventy-fi ve percent of all 
women.

Predominant Age: Most common between 30 and 50, 
10% of women younger than 21.

Genetics: A family history of fi brocystic change is often 
present, but causality is diffi cult to establish.

ETIOLOGY AND PATHOGENESIS
Causes: The cause or causes of fi brocystic change are 

unknown, but it is postulated to arise from an exagger-
ated response to hormones. A role for progesterone has 
been suggested based on the common occurrence of 
premenstrual breast swelling and tenderness. Other pro-
posed sources for fi brocystic changes are altered ratios 
of estrogen and progesterone or an increased rate of 
prolactin secretion, but none of these have been conclu-
sively established.

Risk Factors: Methylxanthine intake has been proposed, 
but hard data are lacking. There is no evidence that oral 
contraceptive use increases the risk of these changes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic (50%)
• Cyclic, diffuse, bilateral pain and engorgement, with the 

worst symptoms occurring just before menses (the pain 
associated with fi brocystic change often radiates to the 
shoulders or upper arms)

• Multiple cysts and nodules intermixed with scattered 
bilateral nodularity typical, ropy thickening, especially 
in the upper outer quadrants of the breast

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Fibroadenoma
• Carcinoma
• Fat necrosis
• Lipoma
• Radiculitis (Tietze’s syndrome)
Associated Conditions: Mastalgia, fi broadenoma.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography may be used to assist with the 

diagnosis or to provide a baseline, but it is not necessary 
for diagnosis. Mammography is more diffi cult in the 
younger women who predominantly have these com-

plaints. Ultrasonography may be of more help when 
imaging is deemed necessary.

Special Tests: If the patient has a cystic breast mass, 
needle aspiration with a 22- to 25-gauge needle may be 
both diagnostic and therapeutic. Fine needle aspiration 
(FNA) or core biopsy may be required if malignancy is 
suspected.

Diagnostic Procedures: Diagnosis is based on symptoms 
and physical fi ndings rather than histologic evaluation.

Pathologic Findings
Fibrocystic changes appear in three steps: (1) proliferation 
of stroma, especially in the upper outer quadrants of the 
breast, is seen; (2) proliferation of the ducts and alveolar 
cells occurs, adenosis ensues, and cysts are formed; and (3) 
larger cysts are found and pain generally decreases. Prolif-
erative changes may be extensive (although usually benign) 
in any of the involved tissues.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Mechanical support (a well-fi tting 

brassiere worn day and night), analgesics, and reassur-
ance. Cold compresses or ice may be helpful for acute 
exacerbations.

Specifi c Measures: Diuretics (such as spironolactone or 
hydrochlorothiazide given before menstrual periods) 
and nonsteroidal anti-infl ammatory agents (NSAIDs) 
for analgesia may be necessary; for severe symptoms, 
danazol, bromocriptine, tamoxifen, or gonadotropin-
releasing hormone (GnRH) agonists may be needed. 
Rarely, patients with intractable pain refractory to 
medical management may require subcutaneous 
mastectomy.

Diet: Reduction in methylxanthine intake is often benefi -
cial. Premenstrual restriction of salt or fl uids is useful 
for selected patients. The role of vitamins A and E is 
unknown.

Activity: No restriction. To reduce discomfort, good 
breast support is recommended during vigorous 
activity.

Patient Education: Instruction on monthly breast self-
examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and Treat-
ing Breast Problems), AP076 (Mammography).

Drug(s) of Choice
Combination oral contraceptives (70% to 90% success).
Spironolactone (50 mg PO twice a day given 7 to 10 days 

before periods).
Danazol sodium 200 mg PO twice a day (therapy should 

start during menstruation or pregnancy must be ruled 
out); side effects may be signifi cant, and recurrence is 
likely after therapy is discontinued.

Bromocriptine 2.5 mg PO daily (with food), may be 
increased after 3 to 7 days if needed.
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Schema of clinical syndrome
cord-like and nodular with
“saucer edge”

Appearance on
cross section

Dilated acini and
epithelial proliferation

Often detected on self-examination as
a mass that may fluctuate in size in
different phases of the menstrual cycle
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Contraindications: Spironolactone is contraindicated in 
the presence of anuria, renal insuffi ciency, or hyperka-
lemia. Danazol sodium is contraindicated in pregnancy 
(category X). It may also worsen epilepsy, migraine 
headaches, and cardiac or renal function. Bromocriptine 
is contraindicated in patients with uncontrolled hyper-
tension or in those known to be sensitive to ergot 
alkaloids.

Precautions: Diuretics must be used with care to avoid 
fl uid and electrolyte disturbances. Bromocriptine may 
cause hypotension during the fi rst several days of therapy. 
Care should also be used with patients who have com-
promised hepatic or renal function.

Interactions: Spironolactone enhances the action of other 
diuretics and increases digoxin levels. Danazol sodium 
may prolong prothrombin time in patients receiving 
warfarin.

Alternative Drugs
Hydrochlorothiazide 25 mg PO at bedtime for 7 to 10 days 

before menses. Gonadotropin-releasing hormone ago-
nists (Lupron 3.75 mg IM monthly for no more than 6 
months).

Tamoxifen has had up to a 70% response rate in some 
trials.

FOLLOW-UP
Patient Monitoring: Patients with mastalgia but no dom-

inant mass may be safely rechecked at a different portion 
of the next menstrual cycle. After aspiration of a cyst 
(yielding clear fl uid and complete loss of the mass), the 
patient should be rechecked in 2 to 4 weeks. Recurrence 
of the cyst or the presence of a palpable mass should 
prompt additional evaluation, such as fi ne needle aspira-
tion or open biopsy.

Prevention/Avoidance: None.
Possible Complications: When atypia is found in 

hyperplastic ducts or apocrine cells, there is a 5-fold 
increase in the risk of development of carcinoma in the 
future.

Expected Outcome: Symptomatic relief can generally be 
achieved with a combination of diet changes, analgesics, 
and specifi c medications. The underlying pathologic 
features remain unchanged or progress.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

The hormonal changes of pregnancy may worsen 
symptoms.

ICD-9-CM Codes: 610.1.
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Breast: Galactocele 151

INTRODUCTION
Description: Galactocele is cystic dilation of a duct or 

ducts, with inspissated milk and desquamated epithelial 
cells, that may become infected, resulting in acute mas-
titis or an abscess.

Prevalence: Common in asymptomatic form.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Ductal obstruction and infl ammation during or 

soon after lactation may lead to cystic dilation of a duct 
or ducts and the subsequent development of a galacto-
cele. Galactocele is generally associated with breastfeed-
ing, but it may on rare occasions be associated with 
galactorrhea or oral contraceptive use.

Risk Factors: Breastfeeding, mastitis, galactorrhea, and 
abrupt weaning.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless mass palpable in the central portion of the 

breast

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Duct ectasia
• Lipoma
• Fibrocystic change
• Fibroadenoma
• Breast abscess
Associated Conditions: Mastitis, ductal ectasia, and 

nipple discharge.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Aspiration produces thick, creamy 

material.
Diagnostic Procedures: History and physical examina-

tion, needle aspiration.

Pathologic Findings
Cystic dilation of ducts with milky-white material made of 
lipid-rich foam cells and ductal epithelial cells, granular 
eosinophilic secretions, and lipids.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: No specifi c therapy is required for a 

galactocele, and the mass will subside in a few weeks. 
When uncomplicated by infection, needle aspiration or 
drainage by gentle pressure is diagnostic and decom-
pression is curative. Excision may be required for 
recurrences.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and Treat-
ing Breast Problems), AP029 (Breastfeeding Your Baby), 
AP076 (Mammography).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Secondary infection and abscess 

formation.
Expected Outcome: The mass will subside in a few weeks 

with no therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 611.5.
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Ductal obstruction resulting in galactocele
formation usually occurs during or
soon after lactation or abrupt weaning

Galactocele

Galactocele results from cystic dilation
of mammary duct or ducts filled with
inspissated milk and desquamated
epithelial cells

Normal
duct

Lesion

Aspiration of breast yields creamlike
contents of galactocele and confirms
diagnosis

Palpation reveals centrally
located nontender mass

Clinical Findings
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The epithelium is friable with a delicate villus structure 
made up of fi brovascular tissue covered by epithelial cells. 
Intraductal papilloma is diffi cult to differentiate from pap-
illary carcinoma, especially on frozen section.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: Intraductal papillomas are most often 

benign, but the similarity of symptoms to those of a 
carcinoma and a sometimes-confusing histologic picture 
mandate excisional biopsy for most patients.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and 
Treating Breast Problems), AP076 (Mammography).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Atypia of the epithelial cells 

may occur and increases the possibility of malignancy.
Expected Outcome: Surgical excision is both diagnostic 

and therapeutic.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 611.9.
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Breast: Intraductal Papilloma 152
INTRODUCTION
Description: Intraductal papilloma involves polypoid 

fi brovascular tumors covered by benign ductal epithe-
lium that arise in the ducts of the breast.

Prevalence: Found in 0.4% of the general population and 
up to 20% of women older than age 70.

Predominant Age: Median 40, most common just before 
menopause.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Spontaneous, intermittent, bloody, serous, or cloudy 

unilateral nipple discharge (roughly 50% to 75% of 
patients), varying from a few drops to a few milliliters 
of fl uid; serosanguineous or bloody nipple discharge is 
associated with malignancy in between 7% and 17% of 
cases, but the color or clarity of the fl uid cannot diag-
nose or rule out carcinoma

• Sense of fullness below the nipple, relieved by passage 
of discharge

• Mass rare—tumors from 2 to 5 mm in diameter typically 
are not palpable

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Breast cancer
• Galactocele
• Ductal ectasia
• Fibrocystic change
Associated Conditions: Fibrocystic change, 

fi broadenoma.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ductogram or galactogram is diagnostic.
Special Tests: Cytologic evaluation of the nipple dis-

charge is associated with a false-negative result rate of 
almost 20% and is therefore of little value.

Diagnostic Procedures: History, physical examination, 
and excisional biopsy.

Pathologic Findings
A pedunculated proliferation of duct epithelium that gen-
erally arises within 1 cm of the areola and rarely is greater 
than 5 mm in size. The associated duct is generally dilated. 
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Solitary Intraductal Papilloma

Palpation will often reveal a mass near
the nipple. Duct opening can be
cannulated with a fine probe, and only
involved duct need be excised

Blood-tinged or brownish nipple discharge
suggests intraductal papilloma

Single large papilloma
located within a dilated
mammary duct
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation and reassurance, symp-
tomatic therapy.

Specifi c Measures: Analgesics and heat reduce symptoms. 
The condition generally resolves in 2 to 3 weeks, but it 
may take 6 weeks or longer.

Diet: No specifi c dietary changes indicated.
Activity: No restriction. Good mechanical support 

improves comfort during vigorous activity.
Patient Education: Instruction on monthly breast 

self-examination; American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and Treat-
ing Breast Problems), AP029 (Breastfeeding Your Baby), 
AP076 (Mammography).

Drug(s) of Choice
Nonsteroidal anti-infl ammatory agents (NSAIDs). (Anti-

biotics and anticoagulants have little effect on the course 
of the disease and are not indicated.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Avoidance of breast trauma.
Possible Complications: Unlikely.
Expected Outcome: Mondor’s disease is self-limited, 

although full resolution may take 8 to 10 weeks.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 451.89.
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Breast: Mondor’s Disease 153

INTRODUCTION
Description: Mondor’s disease, or superfi cial angiitis, is a 

superfi cial thrombophlebitis of the breast.
Prevalence: Uncommon.
Predominant Age: 30 to 60.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Phlebitis is most often linked to recent preg-

nancy, trauma, or operative procedures but may occur 
spontaneously. It most often involves the thoracoepi-
gastric veins of the breast.

Risk Factors: Pregnancy, trauma or operative procedures, 
thrombophilias.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pain (acute, generally upper outer quadrant)
• Dimpling of the skin or a distinct cord with erythema-

tous margins
• Shallow groove seen extending upward toward the axilla 

when the arm is raised

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Breast abscess
• Duct ectasia
• Carcinoma (may be distinguished from infl ammatory 

cancer of the breast by the presence of sudden pain, 
early skin adherence, and progressive improvement)

• Mastitis
• Fat necrosis
• Scarring from previous surgery (biopsy, augmentation, 

or reduction)
Associated Conditions: Mastitis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography may be required to rule out 

other processes, but the diagnosis is generally estab-
lished by examination and history.

Special Tests: On rare occasions, biopsy may be required 
to establish the diagnosis.

Diagnostic Procedures: History and physical examina-
tion. (Accentuation of dimpling, or the formation of a 
groove over the affected vein, often occurs when the 
ipsilateral arm is raised during physical examination.)

Pathologic Findings
Thrombophlebitis of the superfi cial veins.
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Mondor’s disease results from thrombophlebitis
of thoracoepigastric veins

Typical signs include
pain over involved vein,
erythema, and “dimpling”

Vein may appear
cordlike on palpation

Arm elevation stretches involved veins
and creates a groove in breast
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Pathologic Findings
Based on the pathophysiologic condition involved. 
Multiple papillomas or atypia suggest an increased risk 
for cancer.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: Surgical excision of the affected duct 

or other pathologic process.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and 
Treating Breast Problems), AP076 (Mammography).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Failure to consider the possibil-

ity of signifi cant disease may result in delay of diagnosis 
and treatment.

Expected Outcome: Surgical excision of the involved 
duct may be required for diagnosis and treatment.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 611.79.
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Breast: Nipple Discharge 154

INTRODUCTION
Description: Nipple discharge is a distressing symptom 

that accounts for roughly 5% of breast complaints.
Prevalence: Three percent to fi ve percent of breast 

problems, 5% of women who are not lactating, >50% 
of women can express secretions.

Predominant Age: Reproductive (based on pathophysio-
logic changes).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Based on underlying pathophysiologic changes.
Risk Factors: See individual pathologic conditions.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Spontaneous, continuous, or intermittent release of 

fl uid from one or both breasts that may be milky, bloody, 
serous, serosanguineous, or cloudy; most physiologic 
discharge is white or green, clear, or yellow; serosan-
guineous or bloody nipple discharge is associated with 
malignancy in 7% to 17% of cases, but the color or 
clarity of the fl uid cannot diagnose or rule out 
carcinoma.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Breast cancer
• Intraductal papilloma
• Galactocele
• Ductal ectasia (associated with burning, itching, or local 

discomfort in older patients)
• Fibrocystic change
• Mastitis
Associated Conditions: Fibrocystic change, 

fi broadenoma.

Workup and Evaluation
Laboratory: Cytologic evaluation of the nipple discharge 

is associated with a false-negative result rate of almost 
20% and is therefore of little value. A simple fat stain of 
the discharge confi rms the physiologic character of the 
discharge (milk).

Imaging: Ductogram or galactogram may be diagnostic; 
mammography may be of assistance in evaluation. 
Ductoscopy has been advocated but does not have 
widespread availability or acceptance.

Special Tests: Surgical excision of the involved duct may 
be required for diagnosis and treatment. Approximately 
25% of patients who undergo operations are found to 
have a malignancy.

Diagnostic Procedures: History and physical examina-
tion often differentiate between physiologic discharge 
and breast disease.
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Pathologic Findings
Based on pathophysiologic changes present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Analgesics, mechanical support (a 

well-fi tting brassiere worn day and night), local heat, 
reassurance.

Specifi c Measures: Caffeine restriction, medical treat-
ment of underlying pathophysiologic changes (e.g., 
fi brocystic change).

Diet: A reduction in methylxanthine intake is often benefi -
cial. Premenstrual restriction of salt or fl uids is recom-
mended for selected patients. The role of vitamins A and 
E is unknown.

Activity: No restriction. To reduce discomfort, good 
mechanical breast support is recommended during vig-
orous activity.

Patient Education: Instruction on monthly breast self-
examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP145 
(Breast Self-Examination), AP026 (Detecting and Treat-
ing Breast Problems), AP076 (Mammography).

Drug(s) of Choice
Combination oral contraceptives (70% to 90% success).
Spironolactone 50 mg PO twice a day given 7 to 10 days 

before periods.
Danazol sodium 200 mg PO twice a day (therapy should 

start during menstruation or pregnancy must be ruled 
out); side effects may be signifi cant and recurrence is 
likely after therapy is discontinued.

Bromocriptine 2.5 mg PO daily (with food), may be 
increased after 3 to 7 days if needed.

Contraindications: Spironolactone is contraindicated in 
the presence of anuria, renal insuffi ciency, or hyperka-
lemia. Danazol sodium is contraindicated in pregnancy 
(category X). It may also worsen epilepsy, migraine 
headaches, and cardiac or renal function. Bromocriptine 
is contraindicated in patients with uncontrolled hyper-
tension or in patients known to be sensitive to ergot 
alkaloids.

Precautions: Diuretics must be used with care to avoid 
fl uid and electrolyte disturbances. Bromocriptine may 
cause hypotension during the fi rst several days of therapy. 
Care should also be exercised with patients who have 
compromised hepatic or renal function.

Interactions: Spironolactone enhances the action of other 
diuretics and increases digoxin levels. Danazol sodium 
may prolong prothrombin time in patients receiving 
warfarin.

Alternative Drugs
Hydrochlorothiazide 25 mg PO at bedtime for 7 to 10 days 

before menses.

Breast: Pain (Mastodynia, Mastalgia) 155

INTRODUCTION
Description: Mastalgia is the nonspecifi c term used for 

breast pain of any etiology.
Prevalence: Most women experience breast pain at some 

point in their lives (may be transient).
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Fibrocystic change. Rapid hormonal change 

(especially a change that involves an increase in estrogen 
levels, such as starting birth control pills or hormone 
replacement or during early pregnancy). In the absence 
of obvious pathologic changes, mastalgia has been attrib-
uted to caffeine consumption and high-fat diets, but 
hard data are lacking. Nongynecologic causes—dorsal 
radiculitis or infl ammatory changes in the costochondral 
junction (Tietze’s syndrome), sclerosing adenosis, chest 
wall muscle spasms, costochondritis, neuritis, fi bromy-
algia, and referred pain.

Risk Factors: Pregnancy, hormone therapy. Caffeine 
consumption and high-fat diets have been suggested but 
remain unconfi rmed causes.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Diffuse breast pain, often with radiation to the shoulders 

or upper arms, which may or may not be related to the 
menstrual cycle. Unilateral or localized pain suggests a 
pathologic process.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Fibrocystic change (most commonly presents as cyclic, 

diffuse, bilateral pain and engorgement, with the worst 
symptoms occurring just before menses)

• Mastitis or breast abscess
• Trauma
• Chest wall abnormalities (herpes zoster, costochondri-

tis, radicular pain)
• Breast cancer (breast pain is a presenting complaint in 

less than 10% of patients with breast cancer)
• Mondor’s disease
Associated Conditions: Fibrocystic change, fi broade-

noma, and mastitis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography may be indicated for other 

reasons but seldom directly assists in the evaluation of 
mastalgia.

Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion. The presence of scattered bilateral nodularity 
suggests fi brocystic change.
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Gonadotropin-releasing hormone agonists (GnRH; leu-
prolide acetate [Lupron] 3.75 mg IM monthly for no 
more than 6 months).

Evening primrose and chastberry have shown effi cacy in 
limited trials, but standardization of both therapy and 
active ingredients in varying preparations limits the 
ability to fully evaluate these as therapeutic options.

FOLLOW-UP
Patient Monitoring: Patients with mastalgia but no dom-

inant mass may be safely rechecked at a different portion 
of the next menstrual cycle.

Prevention/Avoidance: None.
Expected Outcome: Symptomatic relief can generally be 

achieved with a combination of diet changes, analgesics, 
and specifi c medications.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy may induce mastalgia.
ICD-9-CM Codes: 611.71.
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: When prolactin levels are low and a 
coned-down view of the sella turcica is normal, observa-
tion alone may be suffi cient. If observation is chosen, 
periodic re-evaluation is required to check for the 
emergence of slow-growing tumors.

Specifi c Measures: Treatment with bromocriptine is rec-
ommended for patients who desire pregnancy or 
for those with distressing degrees of galactorrhea or to 
suppress intermediate-sized pituitary tumors. Rapidly 
growing tumors, tumors that are large at the time of 
discovery, or those that do not respond to bromocriptine 
therapy may require surgical therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, discuss treatment 

options; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP102 
(Infertility), AP029 (Breastfeeding Your Baby), AP145 
(Breast Self-Examination).

Drug(s) of Choice
If the prolactin level is elevated—bromocriptine (Parlodel) 

2.5 mg daily increased gradually to three times a day.
Contraindications: Uncontrolled hypertension, 

pregnancy.
Precautions: With medical therapy—nausea, orthostatic 

hypotension, drowsiness, syncope, hypertension, or 
seizures.

Interactions: Medical therapy may interact with pheno-
thiazines or butyrophenones.

Alternative Drugs
Intravaginal bromocriptine.
Dopamine agonists (cabergoline) may become available.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. If a 

pituitary adenoma is present, periodic assessment of 
visual fi elds should be considered.

Prevention/Avoidance: None.
Possible Complications: Visual fi eld loss; symptoms may 

return after medication is discontinued.
Expected Outcome: Generally good depending on cause. 

Prolactin levels should be measured every 6 to 12 
months, and visual fi elds should be reassessed yearly. 
The pituitary should be re-evaluated every 2 to 5 years, 
based on initial diagnosis.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although pregnancy may cause adenomas to grow 
rapidly.

Galactorrhea 156

INTRODUCTION
Description: Spontaneous, bilateral nipple discharge 

(milky fl uid only) is called galactorrhea.
Prevalence: Uncommon, but reports vary from 1% to 

30%, depending on the population studied.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Pituitary adenoma, disruptions in thyroid or pro-

lactin hormone levels, pharmacologic (most often those 
drugs that affect dopamine or serotonin), autoimmune 
disease (sarcoid, lupus), Cushing’s disease, herpes zoster, 
chest wall/breast stimulation or irritation, physiologic 
changes during pregnancy or after childbirth and/or 
breastfeeding, specifi c foods (licorice).

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Bilateral, spontaneous, milky discharge from both 

breasts
• Often symptoms of underlying pathologic condition 

(e.g., hypothyroidism, Cushing’s disease, or pituitary 
enlargement)

• Amenorrhea common

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Breast cancer
• Chronic nipple stimulation
• Hypothyroidism
• Sarcoidosis
• Lupus
• Cirrhosis or hepatic disease
Associated Conditions: One third of patients with an 

elevated prolactin level experience amenorrhea or 
infertility. Prolonged amenorrhea is associated with an 
increased risk of osteoporosis, vaginal and genital atro-
phic changes, dyspareunia, and libidinal dysfunction.

Workup and Evaluation
Laboratory: Pregnancy should always be considered if 

menses are absent. There is a poor correlation between 
serum prolactin levels and the size or detectability of a 
pituitary lesion.

Imaging: Computed tomography or magnetic resonance 
imaging (preferred) frequently are indicated.

Special Tests: Testing of visual fi elds may be indicated.

Pathologic Findings
None.
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ICD-9-CM Codes: 611.6, 626.0 (Amenorrhea), 676.6 
(Galactorrhea) should only be used in conjunction with 
pregnancy and breastfeeding.
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Patient Education: Instruction on need for and timing of 
mammography; American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP076 
(Mammography), AP145 (Breast Self-Examination).

IMPLEMENTATION
Special Considerations: Mammography in younger 

women is more diffi cult to interpret than in older women 
because of the greater tissue density present during the 
reproductive years. Whereas the increasing ability to 
diagnose cancer in older women parallels their increas-
ing risk, breast cancers in younger women are more 
easily missed. This diagnostic diffi culty and the rela-
tively higher rate of false-positive study results that 
necessitate further evaluation have raised questions 
about routine screening of women younger than age 50. 
The fi nding of clusters of calcifi cation that often are 
associated with cancer is nonspecifi c. Of calcifi cation 
clusters found on mammography, 75% result from 
benign disease. Overall, mammography is approximately 
85% accurate in diagnosing malignancy, with a 10% to 
15% false-negative rate. For this reason, it provides an 
adjunct to clinical impressions and the defi nitive proce-
dure of biopsy, but it does not replace them. Approxi-
mately 10% of mammographic studies require additional 
views. Between 1% and 2% of screening studies neces-
sitate histologic evaluation to establish a diagnosis. 
Mammographic radiation exposure is minimal (less than 
1 rad). Based on this level of exposure, mammography 
might induce up to 5 new lifetime cancers for every 1 
million women of age 40 to 44 screened and less than 1 
per 1 million for women aged 60 to 64 (background risk 
is 115 and 292 for these age groups, respectively). There-
fore, the risk of death caused by radiation exposure is 
roughly equivalent to the risk of death encountered by 
driving a car 220 miles, riding a bicycle for 10 miles, or 
smoking 1.5 cigarettes.
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Mammography 157

THE CHALLENGE
To improve the use of breast imaging to detect occult 
disease.
Scope of the Problem: Widespread use of mammography 

has been credited with reducing the mortality rate from 
breast cancer by up to 30%. Unfortunately, not all 
women receive appropriate screening on a regular basis. 
One study indicated that only 39% of women aged 50 
to 59 and 36% of women aged 60 to 69 had had a mam-
mogram in the preceding year. In another study, only 
24% of women older than age 65 followed the current 
recommendations for annual examinations. It has been 
estimated that breast cancer mortality could be reduced 
by as much as one half if all women older than 40 
received annual screening. In one study, 6 cancers per 
1000 screening mammograms were found, and 3 addi-
tional cancers per 1000 annual repeat studies were 
detected.

Objectives: To appropriately use mammography for the 
evaluation of breast complaints and to improve com-
pliance with screening guidelines.

TACTICS
Relevant Pathophysiology: Mammography is the best 

mode of screening for early lesions currently available. 
Mammography localizes, documents, objectifi es, and 
identifi es other occult pathologic changes. Approxi-
mately 85% of breast cancers found by mammography 
are early-stage lesions versus 54% to 70% found by 
physicians and 38% to 64% of tumors found by the 
patient herself during breast self-examination. Approxi-
mately 35% of breast cancers are found with an abnor-
mal mammogram, without a palpable mass present. 
Mammography can identify small lesions (1 to 2 mm), 
calcifi cations, or other changes suspicious for malig-
nancy about 2 years before a lesion is clinically palpable. 
Ten-year disease-free survival for patients with these 
lesions is 90% to 95%. The average lesion found on 
breast self-examination is 2.5 cm, and half of these 
patients have nodal involvement. For these patients, 10-
year survival falls to between 50% and 70%. More than 
one third of occult breast cancers have calcifi cations, 
making the otherwise-undetected tumors visible through 
mammography.

Strategies: The American Cancer Society guidelines for 
mammographic screening are the following:
• Mammography every 1 to 2 years from age 40 to 

49.
• Annual mammogram from age 50 on. (If the patient 

has a fi rst-degree relative with premenopausal breast 
cancer, screening should begin about 5 years before 
the age at which the relative’s cancer was 
diagnosed.)

• For patients at increased risk for breast cancer (strong 
family history or genetic abnormality such as muta-
tions of BRCA1 or BRCA2) mammography should 
be augmented by magnetic resonance imaging (MRI) 
studies.
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metaplasia. When well established, ductal thickening may 
lead to nipple retraction.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Mild fl uid restriction, analgesics, ice 

packs, and support (well-fi tting brassiere). In mild cases, 
it is not necessary to cease breastfeeding.

Specifi c Measures: Prompt and aggressive antibiotic 
therapy is indicated. Breastfeeding from the opposite 
side or pumping or expression of the involved breast 
may be helpful. If tenderness or fever do not decrease 
promptly, abscess must be suspected and prompt surgi-
cal drainage, usually under general anesthesia, is 
required.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, support, specifi c sugges-

tions; American College of Obstetricians and Gynecolo-
gists Patient Education Pamphlet AP029 (Breastfeeding 
Your Baby).

Drug(s) of Choice
Penicillin G or erythromycin (250 to 500 mg PO four 

times a day, erythromycin ethylsuccinate [EES] 400 mg 
PO four times a day) for 10 days. First-generation oral 
cephalosporins (cephalexin 500 mg PO twice a day, cefa-
clor 250 mg PO three times a day, or amoxicillin/clavu-
lanate [Augmentin] 250 mg PO three times a day) may 
also be used. The level of erythromycin achieved in milk 
is very high.

Contraindications: Known or suspected allergy.
Precautions: If response to therapy is not prompt, surgical 

drainage is required.

Alternative Drugs
Dicloxacillin may be required for penicillin-resistant strains 

or severe infections.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for development of an abscess.
Prevention/Avoidance: Attention to normal hygiene 

practices during breastfeeding (hand washing, avoid 
drying agents). Avoid cracking or fi ssuring of nipples. 
Use of breast or nipple shield when cracked nipples are 
present.

Possible Complications: Progression of infection, abscess 
formation, scarring, squamous metaplasia, ductal ectasia. 
Abscesses may form even while a patient is receiving 
antibiotic therapy.

Expected Outcome: Generally good with aggressive 
therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy.
ICD-9-CM Codes: 675.2.

Mastitis (Lactational) 158

INTRODUCTION
Description: Mastitis is an infection of one or more ductal 

complexes of the breast, generally associated with breast-
feeding and potentially causing signifi cant morbidity if 
not recognized and treated aggressively.

Prevalence: Two percent to 3% of women who are breast-
feeding after delivery.

Predominant Age: Reproductive, 2 to 4 weeks after 
delivery.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection comes from organisms carried in the 

nose and mouth of the nursing infant, most commonly 
Staphylococcus aureus and Streptococcus species. Common 
agents include β-hemolytic streptococci, Haemophilus 
infl uenzae, Haemophilus parainfl uenzae, Escherichia coli, 
and Klebsiella pneumoniae.

Risk Factors: Diabetes, steroid use, heavy cigarette 
smoking, and retracted (inverted) nipples.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Firm, sore, red, and tender portion of the breast, most 

commonly in the upper outer quadrant
• High fever, tachycardia, headaches, anorexia, and 

malaise
• Axillary nodes tender or enlarged
• In patients who are not breastfeeding, a palpable, recur-

rent mass, accompanied by a multicolored discharge 
from the nipple or adjacent to a Montgomery’s follicle

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Breast abscess
• Blocked (plugged) duct
• Breast engorgement
• Galactocele
Associated Conditions: Breast engorgement.

Workup and Evaluation
Laboratory: A complete blood count documents an ele-

vated white blood cell count but is not required for 
diagnosis. Cultures of the mother’s milk and the infant’s 
nose and mouth may be helpful but are not required.

Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical examina-

tion combined with knowledge of the condition of the 
breast at or before delivery.

Pathologic Findings
Swelling and obstruction of the involved ducts with infl am-
mation. When present in nonpregnant and postmeno-
pausal women, it may be accompanied by squamous 
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Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on monthly breast self-

examination; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP026 
(Detecting and Treating Breast Problems), AP076 
(Mammography), AP145 (Breast Self-Examination).

Drug(s) of Choice
None. Adjunctive chemotherapy is often recommended 

based on cell type and stage.

FOLLOW-UP
Patient Monitoring: Increased surveillance for recur-

rence or the development of tumors in the contralateral 
breast.

Prevention/Avoidance: None.
Possible Complications: Progression and spread of the 

underlying malignancy. Local skin erosion with bleed-
ing and discharge.

Expected Outcome: Local recurrence is common.

MISCELLANEOUS
Pregnancy Considerations: Generally not a consi-

deration. No direct effect on pregnancy.
ICD-9-CM Codes: Based on location and severity of 

disease.

REFERENCES
Level I
Bijker N, Rutgers EJ, Duchateau L, et al; EORTC Breast Cancer 

Cooperative Group: Breast-conserving therapy for Paget disease of 
the nipple: a prospective European Organization for Research and 
Treatment of Cancer study of 61 patients. Cancer 2001;91:472.

Level II
Davis AB, Patchefsky AS: Basal cell carcinoma of the nipple: case 

report and review of the literature. Cancer 1977;40:1780.
Marshall JK, Griffi th KA, Haffty BG, et al: Conservative management 

of Paget disease of the breast with radiotherapy: 10- and 15-year 
results. Cancer 2003;97:2142.

Level III
Dixon JM, Sainsbury JR, Rodger A: ABC of breast diseases. Breast 

cancer: treatment of elderly patients and uncommon conditions. 
BMJ 1994;309:1292.

Jamali FR, Ricci A Jr, Deckers PJ: Paget’s disease of the nipple-areola 
complex. Surg Clin North Am 1996;76:365.

Lloyd J, Flanagan AM: Mammary and extramammary Paget’s disease. 
J Clin Pathol 2000;53:742.

Paget’s Disease of the Breast 159

INTRODUCTION
Description: Paget’s disease of the breast is a malignant 

process that involves the nipple and areola. Rarely, it 
may also involve the skin of the vulva.

Prevalence: Two percent of breast cancers.
Predominant Age: Menopausal and perimenopausal.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Thought to arise in the dermoepidermal junction 

from multipotent cells that can differentiate into either 
glandular or squamous cells.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pruritic, red, eczematoid skin lesion, often associated 

with bleeding and crusting
• Almost always associated with infi ltrating or intraductal 

carcinoma in deeper parts of the breast

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Eczema of the nipple
• Infl ammatory breast cancer
• Chronic nipple irritation (jogger’s nipples)
Associated Conditions: Infi ltrating or intraductal 

carcinoma.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Mammography to detect deeper lesions and 

lesions in the contralateral breast.
Special Tests: A touch smear obtained by softening the 

crust with saline and gently scraping the surface often 
demonstrates the characteristic Paget’s cells.

Diagnostic Procedures: History, physical examination, 
and biopsy.

Pathologic Findings
Dermal infi ltrates of large neoplastic cells (Paget’s cells). 
These cells have abundant clear cytoplasm with mucin and 
irregular prominent nucleoli. Most often, these cells arise 
from infi ltrating ductal carcinoma.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, mammography.
Specifi c Measures: Therapy is focused on treatment of 

the underlying malignancy. When limited to the nipple, 
breast conservation may be possible.
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Abortion: Recurrent 160
INTRODUCTION
Description: When a woman has had two consecutive or 

three total fi rst-trimester spontaneous pregnancy losses 
it is considered recurrent abortion.

Prevalence: Found in 0.4% to 0.8% of women.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Chromosomal abnormalities. When the losses 

occur early in gestation, there is a greater likelihood that 
a chromosomal abnormality is the cause, whereas for 
later abortions a maternal cause such as a uterine anomaly 
is more likely. Although most chromosomal abnormali-
ties result from disorders of meiosis in gamete formation 
or in mitosis after fertilization, 5% of couples who expe-
rience recurrent abortion have a detectable parental 
chromosomal abnormality, surgically correctable uterine 
abnormalities, an incompetent cervix, or intrauterine 
synechiae. Uterine anomalies are found in 15% to 25% 
of women with recurrent abortion. The possibility of 
immunologic factors as a cause of recurrent losses should 
also be evaluated (e.g., lupus anticoagulant). Two thirds 
of recurrent abortions occur after 12 weeks of gestation, 
suggesting that maternal or environmental factors play 
a large role in this process.

Risk Factors: Those associated with spontaneous abor-
tion, including increasing maternal and paternal age and 
autoimmune disorders.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Two consecutive or three total fi rst-trimester spontane-

ous pregnancy losses.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine anomalies (fi broids, incompetent cervix, intra-

uterine synechiae, developmental abnormalities such as 
a septum or duplication)

• Chromosomal abnormality (maternal [more likely] or 
paternal)

• Immunologic causes (such as lupus anticoagulant)
• Endocrinopathy (such as hypothyroidism)
• Coagulopathy or thrombophilia
Associated Conditions: None.

Workup and Evaluation
Laboratory: Screening for immunologic or endocrine 

abnormality; coagulopathy or thrombophilia as 
indicated.

Imaging: Ultrasonography of the pelvis or hysterosalpin-
gography may be of assistance when a uterine anomaly 
is suspected.

Special Tests: Karyotyping of both parents is recom-
mended when recurrent early abortions have occurred. 
Karyotyping of the abortus may be helpful but requires 

fresh tissue, specialized transport media, and laboratory 
capabilities.

Diagnostic Procedures: Hysteroscopy may be of limited 
value (indicated only when a uterine factor is strongly 
considered).

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Support and evaluation.
Specifi c Measures: Those with parental chromosomal 

anomalies may be offered donor oocytes or artifi cial 
insemination with donor sperm. Uterine anomalies or 
submucous fi broids may be treated, although care must 
be taken to recognize the possibility of continued failure 
for other reasons and the possible impact of future deliv-
ery options.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP100 (Repeated Miscarriage), AP090 (Early 
Pregnancy Loss: Miscarriage, Ectopic Pregnancy, and 
Molar Pregnancy).

Drug(s) of Choice
None. Progesterone and thyroid supplements have not 

been shown to reduce the risk of pregnancy loss. When 
immunologic factors are present, the use of low-dose 
aspirin and subcutaneous heparin (5000 units twice 
daily) has reduced the rate of subsequent loss.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Expected Outcome: Based on underlying pathologic 

condition.

MISCELLANEOUS
Pregnancy Considerations: When due to correctable 

factors, future pregnancies will not be affected.
ICD-9-CM Codes: 646.3.
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INTRODUCTION
Description: Primary amenorrhea is the absence of normal 

menstruation in a patient without previously established 
cycles.

Prevalence: Uncommon.
Predominant Age: Mid to late teens.
Genetics: One third caused by chromosomal abnormali-

ties such as 45,XO, 46,XY gonadal dysgenesis, or 46,XX 
q5 X long-arm deletion.

ETIOLOGY AND PATHOGENESIS
Causes: Gonadal abnormalities (failure, 60% of patients)—

autoimmune ovarian failure (Blizzard syndrome), 
gonadal dysgenesis, pure gonadal dysgenesis, 45,XO 
(Turner’s syndrome), 46,XY gonadal dysgenesis (Swyer 
syndrome), 46,XX q5 X chromosome long-arm dele-
tion, mixed or mosaic, follicular depletion, autoimmune 
disease, infection (e.g., mumps), infi ltrative disease 
processes (e.g., tuberculosis, galactosemia), iatrogenic 
ovarian failure (e.g., alkylating chemotherapy, irradia-
tion), ovarian insensitivity syndrome (resistant ovary 
[Savage’s] syndrome), 17α-hydroxylase defi ciency, 
chronic anovulation of pubertal onset. Extragonadal 
anomalies (40%)—congenital absence of uterus and 
vagina (15%) (Müllerian agenesis), constitutional delay, 
imperforate hymen, male pseudohermaphroditism (tes-
ticular feminization syndrome), pituitary–hypothalamic 
dysfunction, transverse vaginal septum.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• No period by age 14 with no secondary sex changes
• No period by age 16 regardless of secondary sex 

changes
• No period by 2 years after the start of secondary sex 

changes
Evaluation should not be delayed any time there is the 

suggestion of a chromosomal abnormality or an obstructed 
genital tract.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy before fi rst cycle
• Obstructed outfl ow tract (making menstruation 

cryptic)
• Gonadal dysgenesis
• Uterine agenesis
• Androgen insensitivity syndrome
• Mayer-Rokitansky-Küster-Hauser syndrome
Associated Conditions: Infertility, abnormal stature 

(short or tall), and cardiac changes in some congenital 
syndromes; hypertension and hypokalemic alkalosis in 
17α-hydroxylase defi ciency, virilization, or hirsutism; 

and cyclic pelvic pain with outfl ow obstruction. Renal 
and skeletal abnormalities may also occur. Prolonged 
amenorrhea is associated with an increased risk of 
osteoporosis.

Workup and Evaluation
Laboratory: The development of sexual hair or breasts 

provides an outward sign of androgen and estrogen pro-
duction, respectively.

Imaging: Based on conditions being considered.
Special Tests: Based on conditions being considered.
Diagnostic Procedures: Laparoscopy to evaluate internal 

organs and gonads may be required.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Determination of underlying 

cause(s).
Specifi c Measures: Based on the diagnosis and specifi c 

needs of the patient.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP049 (Menstruation [Especially for Teens]) 
or AP041 (Growing Up [Especially for Teens]).

Drug(s) of Choice
Based on underlying cause. Hormone replacement may be 

required or desirable for many patients.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Risk of gonadal malignancy is 

increased if a Y chromosome is present. Risk of osteo-
porosis is present if the patient is hypoestrogenic and 
does not receive replacement therapy. Extensive damage 
to the upper tract may occur if obstruction is not 
corrected.

Expected Outcome: Menstruation and fertility may be 
restored for many of these patients if there are no struc-
tural or chromosomal conditions that preclude the 
possibility (uterine agenesis, androgen insensitivity syn-
drome, gonadal dysgenesis).

MISCELLANEOUS
Pregnancy Considerations: Infertility common. If preg-

nancy is achieved, there are no effects except those 
imposed by underlying cause.

ICD-9-CM Codes: 626.0.
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INTRODUCTION

Description: Secondary amenorrhea is the absence of 
normal menstruation in a patient with previously estab-
lished cycles.

Prevalence: Common.
Predominant Age: Reproductive (menarche to 

menopause).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Most common—pregnancy. Other causes—end 

organ: Asherman’s syndrome, outfl ow obstruction; 
ovarian: menopause, resistant ovary [Savage’s] syndrome, 
toxin exposure, surgery, autoimmune disease; central, 
behavioral, and others: anorexia, obesity, athletics (over-
training), drugs/medications, nutritional deprivation, 
psychogenic (stress); medical: adenoma, craniopharyn-
gioma, Sheehan’s syndrome, tuberculosis, sarcoid, empty 
sella syndrome; virilizing syndromes: polycystic ovary 
syndrome, adrenal hyperplasia, virilizing tumors.

Risk Factors: Unprotected intercourse, exposure to toxins 
or radiation, surgery, overtraining, eating disorders, 
psychosocial stress.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Absent menstruation—may be associated with symp-

toms that suggest the cause.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Menopause (natural or premature)
• Exogenous hormone use
• Virilization
• Metabolically active ovarian tumor
• Lactational amenorrhea
Associated Conditions: Endometrial hyperplasia, osteo-

porosis in hypoestrogenic states.

Workup and Evaluation
Laboratory: A pregnancy test is always indicated.
Imaging: Based on conditions being considered.
Special Tests: Women who are younger than age 30 

who have ovarian failure should have a karyotype 
performed.

Diagnostic Procedures: Based on conditions being 
considered.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Determination of underlying cause(s). 

If a pathologic condition has been ruled out and preg-

nancy is not desired, reassurance only. Evaluation should 
not be delayed any time there is the suggestion of an 
abnormality or pregnancy.

Specifi c Measures: Periodic (every 3 to 6 months) pro-
gestin withdrawal to prevent endometrial hyperplasia 
and to re-evaluate status. Specifi c therapy is based on 
the underlying cause (such as estrogen/progestin therapy 
for menopause). Treatment is focused on restoring or 
inducing ovulation if pregnancy is desired.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP049 (Menstruation [Especially for Teens]) 
or AP041 (Growing Up [Especially for Teens]), AP121 
(Polycystic Ovary Syndrome), AP047 (The Menopause 
Years).

Drug(s) of Choice
Based on diagnosis (e.g., thyroid replacement for hypothy-

roidism, estrogen and progestin therapy for ovarian 
failure, periodic progestin therapy [oral or transvaginal] 
or ovulation induction for anovulation).

Contraindications: All medical interventions are contra-
indicated until pregnancy has been ruled out.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Watch 

for changing status or intercurrent pregnancy.
Prevention/Avoidance: None (contraception).
Possible Complications: Endometrial hyperplasia with 

continued estrogen (unopposed) exposure.
Expected Outcome: Most causes of secondary amenor-

rhea may be successfully treated with return of 
menstruation.

MISCELLANEOUS
Pregnancy Considerations: Pregnancy must be ruled 

out.
ICD-9-CM Codes: 626.0.
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Androgen Insensitivity (Resistance) 
Syndrome

163

INTRODUCTION

Description: Patients with androgen insensitivity have a 
normal male karyotype but a genetic alteration that 
results in somatic cells that cannot recognize or respond 
to testosterone. This results in a normal female pheno-
type, absent uterus, and scant (or absent) body hair. The 
syndrome was known at one time as “testicular 
feminization.”

Prevalence: Uncommon, 10% of patients with primary 
amenorrhea (third most common cause).

Predominant Age: Generally discovered in middle to late 
teens.

Genetics: Absence of an X-chromosome gene that encodes 
for cytoplasmic or nuclear testosterone receptor protein, 
X-linked recessive.

ETIOLOGY AND PATHOGENESIS
Causes: Testosterone and gonadotropin levels are essen-

tially normal (there may be a slight increase in luteiniz-
ing hormone [LH]), but the testosterone is biologically 
ineffective because of the body’s inability to use it. Con-
sequently, masculinization does not take place, and the 
normal production of Müllerian-inhibiting factor results 
in regression of the upper genital tract and a blind 
vaginal pouch.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Amenorrhea
• Tall stature
• Normal breast development with immature nipples and 

hypopigmented areolae
• Short or absent blind vaginal pouch
• Scant or no pubic or axillary hair
• Gonads (testes) may be palpable in the inguinal canal or 

labioscrotal folds
• Inguinal hernia (50%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy before fi rst cycle
• Obstructed outfl ow tract (making menstruation 

cryptic)
• Gonadal dysgenesis
• Uterine agenesis
• Complete lack of Müllerian development (Mayer-

Rokitansky-Küster-Hauser syndrome)
Associated Conditions: Infertility, amenorrhea, mildly 

impaired visual–spatial ability, horseshoe kidney.

Workup and Evaluation
Laboratory: Measurement of gonadotropins, estrogen, 

and testosterone (not required for diagnosis).

Imaging: Ultrasonography may be used to confi rm the 
absence of the uterus, although it is not required for 
diagnosis.

Special Tests: Chromosomal analysis confi rms the 
diagnosis.

Diagnostic Procedures: History and physical examina-
tion should provide the suggestion, confi rmed by chro-
mosomal analysis.

Pathologic Findings
The presence of testicular tissue in the labioscrotal folds.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: Surgical extirpation of the gonads 

must be performed because of a 25% to 30% risk 
of malignant gonadal tumor formation. This should 
not be performed until complete breast development 
has occurred and there has been epiphyseal closure 
(age 18). Genetic counseling should be offered to 
siblings.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Frank discussion about the syndrome 

and its effects (infertility and amenorrhea). Patients 
should be informed that they carry an abnormal sex 
chromosome without mentioning the Y chromosome 
specifi cally because of the “male” connotations this 
carries. In addition, the term gonads should be used 
rather than testes when discussing the need for removal. 
Refer patients to the Androgen Insensitivity Syndrome 
Support Group (www.aissg.org)

Drug(s) of Choice
None. (Estrogen replacement therapy is generally not nec-

essary after removal of the gonads; the insensitivity of 
the peripheral tissues to the effects of circulating andro-
gens results in unopposed estrogen effects from the low 
levels of estrogen that come from adrenal and peripheral 
conversion sources.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance once 

the diagnosis is established and the gonads are removed 
(at the appropriate time).

Prevention/Avoidance: None.
Possible Complications: There is a 25% to 30% risk of 

malignant gonadal tumor formation if the testes are not 
removed (rare before age 25).

Expected Outcome: These patients are phenotypically, 
behaviorally, and psychologically female and continue to 
lead normal lives with the exception of infertility and 
amenorrhea.
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MISCELLANEOUS
Pregnancy Considerations: These patients are infertile.
ICD-9-CM Codes: 257.8.
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INTRODUCTION

Description: Anovulation is characterized by absence of 
ovulation in women of reproductive age.

Prevalence: Up to 30% of couples who are infertile.
Predominant Age: Reproductive.
Genetics: No genetic pattern, some chromosomal abnor-

malities are associated with premature ovarian failure 
(deletions on the X chromosome).

ETIOLOGY AND PATHOGENESIS
Causes: Physiologic—menopause (normal or premature), 

pregnancy; hormonal—elevated prolactin, hypothyroid-
ism; functional—exercise (excessive), malnutrition, 
obesity, weight loss; drug-induced—alkylating chemo-
therapy, hormonal contraception, marijuana, tranquil-
izers; neoplasia—craniopharyngioma, hypothalamic 
hamartoma, pituitary adenoma (prolactin-secreting), 
small cell carcinoma of lung; psychogenic—anorexia 
nervosa, anxiety, pseudocyesis, stress; other—adrenal 
androgenization, central nervous system trauma, chronic 
medical illness, hemochromatosis, histiocytosis X, inter-
nal carotid artery aneurysms, irradiation, juvenile diabe-
tes mellitus, polycystic ovary syndrome, Sheehan’s 
syndrome (postpartum ischemic necrosis), syphilitic 
gummas, tuberculosis, uremia.

Risk Factors: Factors noted in previous section.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Amenorrhea (primary or secondary)
• Absence of premenstrual molimina (prodromal 

symptoms)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy must always be considered
• Menopause
• Congenital abnormality of the outfl ow tract causing 

amenorrhea
• Cervical stenosis resulting in amenorrhea
Associated Conditions: Infertility, dysfunctional uterine 

bleeding, endometrial hyperplasia, and endometrial 
cancer.

Workup and Evaluation
Laboratory: Follicle-stimulating hormone (FSH), prolac-

tin, thyroid function studies (e.g., sensitive thyroid-
stimulating hormone [TSH]), others as indicated 
clinically.

Imaging: No imaging indicated.
Special Tests: Basal body temperature charting may be 

used to detect ovulation, but other laboratory tests are 
more specifi c for establishing the cause.

Diagnostic Procedures: Endometrial biopsy performed 
during the presumed luteal phase.

Pathologic Findings

Endometrial—proliferative changes only, hyperplasia pos-
sible with prolonged anovulation.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation.
Specifi c Measures: If pregnancy is desired, induction of 

ovulation. If pregnancy is not desired, periodic progestin 
therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP136 (Evaluating Infertility), AP137 (Treat-
ing Infertility), AP095 (Abnormal Uterine Bleeding), 
AP121 (Polycystic Ovary Syndrome), AP047 (The 
Menopause Years).

Drug(s) of Choice
Ovulation induction—clomiphene citrate 50 mg PO daily 

on days 5 to 10 of the menstrual cycle, may be increased 
to 100 mg PO daily on days 5 to 10 of the menstrual 
cycle if ovulation does not occur. Metformin (1500 mg/
day) as an adjunctive treatment for ovulation induction 
(considered now as fi rst-line therapy for polycystic ovary 
syndrome).

Progestin withdrawal—medroxyprogesterone acetate 5 to 
10 mg for 1 to 14 days each month.

Contraindications: Undiagnosed amenorrhea or 
bleeding.

Precautions: Progestins should not be used until preg-
nancy has been ruled out.

Alternative Drugs
Aromatase inhibitors are effi cacious as primary agents for 

ovulation induction (e.g., letrozole; 2.5 mg or 5 mg 
administered for 5 days, beginning on cycle days 3 to 
5.).

Norethindrone acetate 5 to 10 mg for 10 to 14 days each 
month for progestin withdrawal.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Infertility, dysfunctional uterine 

bleeding, endometrial hyperplasia.
Expected Outcome: For many patients, normal ovulation 

and fertility may be restored.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy once 

pregnancy is achieved.
ICD-9-CM Codes: 628.0.
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THE CHALLENGE

To use advanced reproductive technology to assist couples 
who experience diffi culty conceiving through normal 
means.
Scope of the Problem: Ten percent to fi fteen percent of 

couples who are infertile require or benefi t from assisted 
reproductive technologies.

Objectives of Management: To achieve a successful 
pregnancy (carried to term) with minimal intervention. 
The treatment of an infertile couple is based on identify-
ing the impediment to fertility and overcoming or 
bypassing it to achieve pregnancy. A number of tech-
niques are available to accomplish this end. Most are less 
exotic than their acronyms suggest (see Table). Among 
infertile couples seeking treatment, 85% to 90% can be 
treated with conventional medical and surgical proce-
dures and do not require assisted reproductive technolo-
gies such as in vitro fertilization.

TACTICS
Relevant Pathophysiology: The success of treatment 

depends to a great extent on the identifi ed cause of 
infertility because some problems are more easily over-
come than others. It must be recognized that success is 
also a function of the age of the woman. It is also true 
that the rate of spontaneous pregnancy loss increases 
rapidly after age 35, adversely affecting success.

Strategies: Often a good starting point in the treatment 
of infertility is a frank and open discussion about sexual-
ity and the physiology of conception. When couples 
have intercourse four or more times per week, more 
than 80% achieve pregnancy in the fi rst 6 months of 
trying. By contrast, only about 15% of couples conceive 
when intercourse happens less than once a week. Inter-
course should be maintained on an every-other-day 
cycle for the period from 3 to 4 days before the pre-
sumed ovulation until 2 to 3 days after that time. When 
ovulation disorders are encountered, ovulation induc-
tion or control may be used to enhance the likelihood 
of pregnancy. Tubal factor infertility may be addressed 
by either surgical repair of the damage or by bypassing 
the tubes completely through in vitro fertilization and 
embryo transfer (IVF/ET). According to 2004 statistics, 
in vitro fertilization techniques account for only about 
5% of infertility services and are associated with a 
roughly 32% live delivery rate per egg retrieval. Success 
rates for surgical repair, including the reversal of previ-
ous sterilization procedure, are highly variable. Tech-
nologies such as intracellular sperm injection may allow 
fertility with as few as one sperm per oocyte.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP136 (Evaluating Infertility), AP137 
(Treating Infertility).

IMPLEMENTATION
Special Considerations: Patients experiencing infertility 

are usually extremely motivated, following to the letter 
any suggestion made by the health care team. For this 
reason, care must be taken that during the evaluation 
and treatment of infertility the couple’s relationship is 
not destroyed in the process. In the end, there is no 
guarantee that efforts will result in a conception, so the 
health care team must not damage what is present in the 
quest of something that may not be. Couples should be 
reminded that “If you miss having intercourse at the 
‘right time’ in a given month, remember that ovulations 
are like commuter trains—there is probably another one 
on its way.” If the couple is in the mood for “making 
love,” in any of its myriad forms, they should not worry 
about what the temperature chart is doing. To do oth-
erwise is the fodder of cinematic comedy and divorce 
lawyers. Because infertility does not threaten life or 
health, many insurance providers do not cover the cost 
of its evaluation or treatment. A frank and open discus-
sion about the time and expense involved in infertility 
evaluation allows the couple to make informed choices 
and avoids unnecessary fi nancial or emotional hardship 
in the future.

All types of assisted reproductive technologies involving 
ovarian stimulation are associated with an increased 
incidence of multiple gestations (40%): The majority of 
these pregnancies are twins (25%), and 5% are higher-
order gestations.

406

ABBREVIATIONS FOR TECHNIQUES

Abbreviation Technique

AID Artifi cial insemination, donor (using 
donor sperm, occasionally referred 
to as TDI or therapeutic donor 
insemination)

AIH Artifi cial insemination, homologous 
(using the partner’s sperm)

BT Basal body temperature
GIFT Gamete intrafallopian transfer 

(gametes placed in the fallopian 
tube for fertilization)

HSG Hysterosalpingogram or uterine cavity 
radiograph

ICSI Intracytoplasmic sperm injection
IUI Intrauterine insemination (placement 

of either donor or husband sperm 
directly into the uterine cavity)

IVF/ET In vitro fertilization with embryo 
transfer

PCT Postcoital test or Huhner-Sims test
SPA Sperm penetration assay (also known 

as a hamster egg test or zona-free 
egg penetration test)

ZIFT Zygote intrafallopian transfer 
(fertilization takes place in vitro and 
the zygote is transferred to the 
fallopian tube to be transported 
into the uterine cavity)
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HCG triggers superovulation, providing
numerous ova for potential fertilization

Transcervical insemination
bypasses interactive factorSperm fraction

concentrate

Timed intrauterine insemination with sperm fraction concentrate
within 24 hours after ovulation increases potential for fertilization

HCG, human chorionic gonadotropin.

Superovulating ovary
with mature follicles

Gonadotropins and
HCG by injection
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In Vitro Fertilization

Ultrasonogram of follicular aspiration

EmbryoIVF

Ova fertilized in vitro (IVF) with sperm fraction
concentrate. Embryo transferred directly into
uterus, bypassing tubal occlusion

Hormonal stimulation induces
superovulation; ova aspirated
from mature follicles

Blockage

Gonadotropins
and HCG

Aspirated
ova

Mature follicles

Aspiration needle

Ultrasound probe

In superovulating ovary, ova harvested from mature
follicles transvaginally with ultrasound-guided needle

HCG, human chorionic gonadotropin.
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Normal ovarian function

Abnormal male and
interactive factors

Normal tubal 
function

Gonadotropins
and HCG

Ova

Superovulation induced with gonadotropins and
HCG. Ova aspirated from mature follicles for
intrafallopian transfer techniques

ZygoteIVF

Cannula

Implantation

ZIFT. Ova fertilized in vitro (IVF); resulting
zygotes placed directly into fallopian tube

GIFT. Ova and sperm fraction concentrate
placed directly into fallopian tube

SpermOva

Cannula

Implantation

Zygote

Gamete Intrafallopian Transfer (GIFT) and Zygote Intrafallopian Transfer (ZIFT)

HCG, human chorionic gonadotropin.
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INTRODUCTION

Description: Down syndrome is characterized by physical 
and mental symptoms that have their origin in the pres-
ence of extra genetic material from chromosome 21. 
This may be due to errors of duplication or the translo-
cation of genetic material that results in effective dupli-
cation. Patients with Down syndrome exhibit a spectrum 
of changes that range from mild to profound.

Prevalence: Based on maternal age, from about 1 in 1250 
at age 25 to about 1 in 100 at age 40. Overall incidence 
1 in 733 live births (United States, 2006)

Predominant Age: Most patients with Down syndrome 
are identifi ed at birth; their life span is generally shorter 
than average (usually 50 to 60 years).

Genetics: Ninety percent caused by nondisjunction result-
ing in an extra chromosome 21, 5% caused by transloca-
tion, 5% caused by mosaicism.

ETIOLOGY AND PATHOGENESIS
Causes: Nondisjunction of chromosome 21, resulting in 

two copies from one parent and one from the other, with 
a net of three. Balanced translocation of chromosome 
21q material onto another chromosome (most often 12, 
13, or 15) in 90% of patients. During cell division, this 
is inherited independently from the normal chromo-
some 21s, resulting in extra genetic material. Roughly 
one half of these duplications are new occurrences; one 
half have a parental carrier. Mosaicism of two cell lines: 
one normal and one with trisomy 21. This is generally 
associated with milder clinical manifestations.

Risk Factors: Maternal age, known carrier state (translo-
cation), prior chromosomal abnormality. Screening 
based on age identifi es only 25% of all cases (the remain-
der are born to mothers considered to be at low risk).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Brachycephaly (100%)
• Hypotonia at birth (80%)
• Posterior third fontanel
• Small or low-set ears
• Prominent epicanthal folds, mongoloid eyes (90%)
• Enlarged tongue (75%)
• Depressed nasal bridge
• Cardiac murmur (50%)
• Mental retardation (IQ 40 to 45)
• Abnormal dermatoglyphics (single palmar crease, absent 

plantar whorl)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
Familial structural mimics (mongoloid faces).
Associated Conditions: Renal and cardiac anomalies, 

mental retardation, bowel obstruction, Hirschsprung’s 
disease, and thyroid disease.

Workup and Evaluation

Laboratory: Maternal serum α-fetoprotein (MSAFP) 
screening between 15 and 22 weeks of gestation (16 to 
18 optimal) may be abnormally low, suggesting the pres-
ence of an infant with Down syndrome.

Imaging: Ultrasonographic studies that measure fetal 
nasal bones or nuchal translucency show promise as 
diagnostic tools, but they require very specifi c training 
or experience and have not gained wide acceptance or 
availability. Imaging of the urinary tract should be con-
sidered to look for anomalies.

Special Tests: Karyotyping should be performed to look 
for translocation—useful for genetic counseling of 
parents. Chorionic villus sampling or amniocentesis may 
be performed for antenatal diagnosis.

Diagnostic Procedures: History, physical examination, 
chromosomal analysis (antenatal or after birth). (The 
presence of a whorl on the ball of the foot generally 
indicates a normal child, not a trisomy.)

Pathologic Findings
Physical changes as noted. Alzheimer’s plaques common 
after age 20.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Genetic and cardiac evaluation and 

counseling. Assessment of abilities and assistance with 
activities of daily living as appropriate.

Specifi c Measures: Based on the needs of the individual. 
Parental support and counseling are vital.

Diet: No specifi c dietary changes indicated.
Activity: No restriction, except if cardiac abnormalities are 

present.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP094 
(Genetic Disorders), AP060 (Later Childbearing).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, monitor 

for renal or cardiac complications.
Prevention/Avoidance: Recurrence rate is 1% for true 

trisomy, 16% to 20% for translocation, 100% for trisomy 
involving chromosome 12.

Possible Complications: Congenital heart disease 
(50%), bowel obstruction (10%), Hirschsprung’s disease 
(3%), thyroid disease (5% to 8%), and Alzheimer’s 
disease.

Expected Outcome: One third of patients have normal 
development during the fi rst year of life; growth, lan-
guage, and mental development slow thereafter. Life 
expectancy is reduced by cardiac and other associated 
anomalies. Life potential varies from ability to live and 
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Short, broad
hands, with
simian crease
and clinodactyly
of fifth digit

Fissured tongue in adults

Small, hypoplastic ears

Wide gap between
first and second toes

Simian crease

Brushfield spots on iris

Clinodactyly

Down (Trisomy 21) Syndrome

Typical facies, with epicanthal folds
and slanted palpebral fissures

12/21 translocation

12/21 translocation

21                        21                        12
Trisomy of chromosome 21

21/22 translocation         22

21/22 translocation

12
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work within sheltered environment to profound restric-
tion. Premature aging is common, with life expectancy 
of 50 to 60 years.

MISCELLANEOUS
Pregnancy Considerations: Chorionic villus sampling (9 

to 10 weeks) or amniocentesis (13 to 15 weeks) should 
be offered for patients at risk by age or other factors. 
Maternal serum α-fetoprotein (low) or triple screening 
(maternal serum α-fetoprotein, β-human chorionic 
gonadotropin, estriol) should be performed at 14 to 16 
weeks. Pregnancy is possible for patients with Down 
syndrome; recurrence rate is 50%.

ICD-9-CM Codes: 758.0.

REFERENCES
Level I
Bahado-Singh RO, Wapner R, Thom E, et al; First Trimester Mater-

nal Serum Biochemistry and Fetal Nuchal Translucency Screening 
Study Group: Elevated fi rst-trimester nuchal translucency increases 
the risk of congenital heart defects. Am J Obstet Gynecol 
2005;192:1357.

Canick JA, Lambert-Messerlian GM, Palomaki GE, et al; First and 
Second Trimester Evaluation of Risk (FASTER) Trial Research 
Consortium: Comparison of serum markers in fi rst-trimester Down 
syndrome screening. Obstet Gynecol 2006;108:1192.

Crossley JA, Aitken DA, Cameron AD, et al: Combined ultrasound 
and biochemical screening for Down’s syndrome in the fi rst trimes-
ter: a Scottish multicentre study. BJOG 2002;109:667.

Evans MI, Krantz DA, Hallahan TW, Galen RS: Meta-analysis of 
fi rst trimester Down syndrome screening studies: free beta-human 
chorionic gonadotropin signifi cantly outperforms intact human 
chorionic gonadotropin in a multimarker protocol. Am J Obstet 
Gynecol 2007;196:198.

Malone FD, Canick JA, Ball RH, et al; First- and Second-Trimester 
Evaluation of Risk (FASTER) Research Consortium: First-
trimester or second-trimester screening, or both, for Down’s 
syndrome. N Engl J Med 2005;353:2001.

Malone FD, D’Alton ME; Society for Maternal-Fetal Medicine: 
First-trimester sonographic screening for Down syndrome. Obstet 
Gynecol 2003;102:1066.

Rozenberg P, Bussieres L, Chevret S, et al: Screening for Down 
syndrome using fi rst-trimester combined screening followed by 
second-trimester ultrasound examination in an unselected popula-
tion. Am J Obstet Gynecol 2006;195:1379. Epub 2006 May 24.

Level II
Freeman SB, Allen EG, Oxford-Wright CL, et al: The National 

Down Syndrome Project: Design and implementation. Public 
Health Rep 2007;122:62.

Haddow JE, Palomaki GE, Knight GJ, et al: Screening of maternal 
serum for fetal Down’s syndrome in the fi rst trimester. N Engl 
J Med 1998;338:955.

Mikic TS, Johnson P: Second trimester maternal serum beta human 
chorionic gonadotrophin and pregnancy outcome. Br J Obstet 
Gynaecol 1999;106:598.

Mol BW, Lijmer JG, van der Meulen J, et al: Effect of study design 
on the association between nuchal translucency measurement and 
Down syndrome. Obstet Gynecol 1999;94:864.

Smith-Bindman R, Hosmer W, Feldstein VA, et al: Second-trimester 
ultrasound to detect fetuses with Down syndrome: a meta-analysis. 
JAMA 2001;285:1044.

Sonek JD, Cicero S, Neiger R, Nicolaides KH: Nasal bone assessment 
in prenatal screening for trisomy 21. Am J Obstet Gynecol 
2006;195:1219. Epub 2006 Apr 17.

Level III
American College of Obstetricians and Gynecologists: Ultrasonogra-

phy in pregnancy. ACOG Practice Bulletin 58. Obstet Gynecol 
2004;104:1449.

American College of Obstetricians and Gynecologists: Screening for 
fetal chromosomal abnormalities. ACOG Practice Bulletin 77. 
Obstet Gynecol 2007;109:217.

Baliff JP, Mooney RA: New developments in prenatal screening for 
Down syndrome. Am J Clin Pathol 2003;120:S14.

Nicolaides KH: Nuchal translucency and other fi rst-trimester 
sonographic markers of chromosomal abnormalities. Am J Obstet 
Gynecol 2004;191:45.

Reddy UM, Mennuti MT: Incorporating fi rst-trimester Down 
syndrome studies into prenatal screening: executive summary of the 
National Institute of Child Health and Human Development work-
shop. Obstet Gynecol 2006;107:167.

Roizen NJ, Patterson D: Down’s syndrome. Lancet 2003;361:1281.



Gonadal Dysgenesis 167
INTRODUCTION
Description: Gonadal dysgenesis is a developmental 

abnormality of patients who do not carry the stigmata 
of Turner’s syndrome but still have absent menarche 
because of chromosomal abnormalities. These patients 
generally are tall (>150 cm), are more normal in appear-
ance, and are a chromosomally heterogeneous group 
(46,XX, 46,XY, or mosaic X/XY karyotypes).

Prevalence: Appears in 1 of 2500 female births.
Predominant Age: Present at birth, may not be detected 

until puberty is delayed.
Genetics: Sporadic, loss of part or all of one X chromo-

some (amenorrhea more common with long arm loss; 
short stature with short arm loss).

ETIOLOGY AND PATHOGENESIS
Causes: Pure gonadal dysgenesis—45,XO (Turner’s syn-

drome); 46,XY gonadal dysgenesis (Swyer syndrome); 
46,XX q5 X chromosome long-arm deletion, mixed or 
mosaic.

Risk Factors: Translocations involving the X chromo-
some (rare).

CLINICAL CHARACTERISTICS
Signs and Symptoms
(Based on the amount of chromatin lost.)
• Primary amenorrhea and infertility (the most common 

cause of failure to begin menstruation is gonadal dys-
genesis; in approximately 60% of women with primary 
amenorrhea, an abnormality of gonadal differentiation 
or function has occurred during the fetal or neonatal 
period)

• Absent or grossly abnormal gonad development

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Polycystic ovary syndrome
• Hypothyroidism
• Growth hormone defi ciency or glucocorticoid excess
• Androgen insensitivity syndrome (male pseudoher-

maphroditism, testicular feminization)
• Intersex abnormality
• Enzymatic defects (such as 17α-hydroxylase defi ciency)
• Structural genital tract abnormalities (uterine and/or 

vaginal agenesis or an imperforate hymen)
• Ovarian insensitivity syndrome (resistant ovary [Sav-

age’s] syndrome)
• Follicular depletion (autoimmune disease, infection 

[mumps], infi ltrative disease processes [tuberculosis, 
galactosemia])

Associated Conditions: Amenorrhea, infertility, incom-
plete or abnormal external genitalia, and premature 
menopause.

Workup and Evaluation
Laboratory: Follicle-stimulating hormone (FSH) and 

luteinizing hormone (LH) levels are high (nonspecifi c). 

(Follicle-stimulating hormone is usually elevated in 
gonadal dysgenesis.) Assessment of thyroid function, 
prolactin, or growth hormone if indicated by the differ-
ential diagnosis being considered.

Imaging: Pelvic ultrasound studies to evaluate the pres-
ence and condition of upper genital tract organs.

Special Tests: Karyotype.
Diagnostic Procedures: History, physical examination, 

karyotyping.

Pathologic Findings
Abnormal karyotype. Germ cell involution occurs soon 
after they migrate into the undifferentiated gonad. This 
results in fi brous streak gonads that are hormonally 
inactive.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, screening for associated 

defects, counseling about menstrual and fertility issues.
Specifi c Measures: Hormone replacement therapy. When 

there is a mosaicism involving a Y chromosome, surgical 
extirpation of the gonads must be performed because of 
a 25% to 30% risk of malignant gonadal tumors. Timing 
of gonadal removal in patients with a Y chromosome is 
controversial: removal as soon as the diagnosis is made 
versus delaying removal until pubertal changes are 
complete.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Extensive counseling about sexual 

maturation and fertility.

Drug(s) of Choice
Adolescents are much more sensitive to the effects of 

estrogen than are postmenopausal women, allowing 
doses in the range of 0.3 mg of conjugated estrogen, 
0.5 mg of estradiol, or their equivalent, daily. After 6 to 
12 months of therapy at this level, the dose should be 
doubled and a progestin (e.g., medroxyprogesterone 
acetate, 10 mg for the fi rst 12 days of the month) should 
be added, or the patient’s treatment should be switched 
to combination oral contraceptives. This generally 
results in regular menstruation, and normal pubertal 
development proceeds on its own when the patient 
reaches a bone age of 13.

Contraindications: Undiagnosed amenorrhea.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Prenatal chromosomal analysis 

for those known to carry translocations (detection only, 
not prevention, although the couple may choose not to 
continue the pregnancy based on the fi ndings).

Possible Complications: Gonadal malignancy or viriliza-
tion in those with Y chromatin present. Others based on 
cause.
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Expected Outcome: Reasonably normal lives with the 
exception of fertility.

MISCELLANEOUS
Pregnancy Considerations: These patients may be infer-

tile. In pure gonadal dysgenesis and XX/XY mosaicism, 
a uterus is present. Consequently, some patients may 
achieve pregnancy. Pregnancy is associated with a 50% 
chance of aneuploidy.

ICD-9-CM Codes: 752.0.
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INTRODUCTION
Description: Hirsutism refers to increased or excessive 

hair growth only. It may be idiopathic (hypertrichosis) 
or caused by androgen-stimulated excessive growth. 
Hypertrichosis involves increased hair on the extremi-
ties and tends to be ethnic, racial, or familial in origin. 
This is not considered hirsutism.

Prevalence: Five percent to twenty-fi ve percent of women, 
variable within ethnic groups, 60% of women with 
Cushing’s disease.

Predominant Age: After puberty.
Genetics: Infl uenced by the number of hair follicles 

present, a function of race and ethnicity.

ETIOLOGY AND PATHOGENESIS
Causes: Familial, idiopathic, increased hair follicle andro-

gens (5α-reductase). Increased androgen production—
ovarian (polycystic ovary syndrome, hilus cell 
hyperplasia/tumor, arrhenoblastoma, adrenal rest), 
adrenal (congenital adrenal hyperplasia [10% to 15% of 
women with hirsutism], Cushing’s disease, virilizing car-
cinoma or adenoma). Drugs (minoxidil, androgens 
[including Danocrine], phenytoin, diazoxide). Other 
(hypothyroidism, hyperprolactinemia).

Risk Factors: Androgen use, danazol sodium, minoxidil, 
phenytoin, and diazoxide.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Increased or excessive hair growth, primarily along the 

angle of the jaw, upper lip, and chin. (For most patients, 
hirsutism dates from puberty.)

• Menstrual irregularity or amenorrhea (60%)
• Acne (40%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Virilization (especially when hirsutism is in a male 

pattern)
• Familial hypertrichosis
• Cushing’s disease (truncal obesity, facial rounding, cer-

vicodorsal fat deposition [buffalo hump], and red or 
purple striae are often not fully developed)

• Polycystic ovary syndrome
• Iatrogenic hirsutism (patients may use steroids for a 

number of reasons, legal and otherwise, and may not 
recognize the possibility of virilizing side effects; the use 
of danazol sodium [e.g., for endometriosis therapy] also 
may be associated with increased hair growth)

• Acromegaly
• Hypothyroidism
• Hyperprolactinemia
• Anorexia nervosa
Associated Conditions: Obesity, menstrual irregularity, 

amenorrhea, infertility, acne, oily skin, increased libido, 
alopecia, acanthosis nigricans.

Workup and Evaluation
Laboratory: Evaluation for possible virilizing process 

(prolactin, dehydroepiandrosterone sulfate [DHEA-s], 
follicle-stimulating hormone [FSH], thyroid screening). 
(Patients suspected of having adrenal sources of hyper-
androgenicity may be screened by measuring 24-hour 
urinary-free cortisol, by performing adrenocorticotropic 
hormone [ACTH] stimulation tests, or by performing 
an overnight dexamethasone suppression test.) Circulat-
ing testosterone is generally normal or only mildly 
elevated (>1.5 ng/mL). Of patients with idiopathic 
hirsutism, 80% have elevated levels of 3α-diol-G 
(metabolite of 5α-reductase).

Imaging: No imaging indicated, except as indicated by 
physical or laboratory fi ndings.

Special Tests: Clitoral index may be useful if virilization 
is suspected. (The clitoral index is defi ned as the vertical 
dimension times the horizontal dimension, in millime-
ters. The normal range is from 9 to 35 mm, with bor-
derline values in the range of 36 to 99 mm. Values of 
more than 100 mm indicate severe hyperandrogenicity 
and should prompt aggressive evaluation and referral.) 
Hirsutism may be quantifi ed using the Ferriman-
Gallwey scoring system.

Diagnostic Procedures: History and physical examina-
tion, Ferriman-Gallwey score greater than 8.

Pathologic Findings
Based on underlying pathophysiologic conditions.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, shaving, depilatories, or 

electrolysis. Topical treatment of acne (if present). 
Weight reduction if obesity is present.

Specifi c Measures: Suppressive therapies reduce the 
growth of new hair, but once a hair follicle is induced, 
or turned on, it continues to grow. For this reason, 
shaving, depilatories, or electrolysis may be required. 
These are satisfactory only if combined with other ther-
apies to reduce new growth.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Instruction on management of 

unwanted hair; American College of Obstetricians and 
Gynecologists Patient Education Pamphlet AP121 
(Polycystic Ovary Syndrome).

Drug(s) of Choice
5α-Reductase inhibitors (fi nasteride 5 mg PO daily).
Polycystic ovary syndrome—combination oral contracep-

tives: spironolactone (100 to 200 mg PO daily), medroxy-
progesterone acetate (Depo-Provera 150 to 300 mg IM 
every 3 months), metformin (1500 mg/day), or other 
insulin sensitizers. Aromatase inhibitors may be used if 
ovulation induction is desired (e.g., letrozole; 2.5 mg or 
5 mg administered for 5 days, beginning on cycle days 
3 to 5).
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Hyperandrogenicity of adrenal origin—cortisol adminis-
tration. If DHEA-s is elevated, dexamethasone (0.25 to 
0.5 mg PO every bedtime) may be added.

Contraindications: Pregnancy. (Spironolactone and 
fi nasteride are category X drugs; patients using them 
and able to become pregnant must use reliable 
contraception.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance once a 

diagnosis is established. Contraception and weight 
maintenance should also be addressed. There is an 
increased risk of diabetes for patients with polycystic 
ovaries.

Prevention/Avoidance: None.
Possible Complications: Permanent induction of hair 

changes. Chronic anovulation is associated with increased 
risk of endometrial hyperplasia and cancer.

Expected Outcome: Approximately 70% response after 
1 year of therapy may be expected.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although some metabolic causes of hirsutism may result 
in reduced fertility or virilization of a fetus.

ICD-9-CM Codes: 704.1. Chiromegaly, 642.2 (excludes 
that found in endocrine disorders 255.2, 256.1).
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INTRODUCTION
Description: Hyperprolactinemia is the pathologic eleva-

tion of serum prolactin levels. The fi nding of elevated 
levels of prolactin is nonspecifi c as to cause, requiring 
careful clinical evaluation.

Prevalence: Uncommon; reports vary from 1% to 30% 
depending on the population studied.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Pituitary adenoma (most common), pharmaco-

logic (most often those that affect dopamine or 
serotonin: major tranquilizers [phenothiazines], trifl uo-
perazine [Stelazine], and haloperidol [Haldol]; some 
antipsychotic medications; metoclopramide [Reglan], 
less often, α-methyldopa and reserpine), herpes 
zoster, chest wall/breast stimulation or irritation, physi-
ologic during pregnancy, or after childbirth and/or 
breastfeeding.

Risk Factors: Exposure to known pharmacologic agents, 
specifi c disease processes (see Table).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Asymptomatic
• Bilateral, spontaneous milky discharge from both breasts 

(75%)
• Amenorrhea (30%)
• Large adenoma, clinical appearance of impingement on 

the optic nerve or adjacent structures

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Breast cancer
• Chronic nipple stimulation
• Hypothyroidism
• Sarcoidosis
• Lupus
• Cirrhosis or hepatic disease
• Radiculopathy (herpetic)
Associated Conditions: One third of patients with ele-

vated prolactin levels experience amenorrhea or infertil-
ity. Prolonged amenorrhea is associated with an increased 
risk of osteoporosis.

Workup and Evaluation
Laboratory: Serum prolactin level. Pregnancy should 

always be considered if menses are absent.
Imaging: Computed tomography (CT) or magnetic reso-

nance imaging (MRI) to evaluate the pituitary and sur-
rounding bony structures; magnetic resonance imaging 
now is preferred.

Special Tests: Assessment of visual fi elds may be 
indicated.

Diagnostic Procedures: History, physical examination, 
and laboratory determination of prolactin levels.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: When prolactin levels are low and a 

coned-down view of the sella turcica is normal, observa-
tion alone may be suffi cient. If observation is chosen, 
periodic re-evaluation is required to check for the emer-
gence of slow-growing tumors.

Specifi c Measures: Treatment with a dopamine receptor 
agonist (bromocriptine, pergolide, or cabergoline) is 
recommended for patients who desire pregnancy or for 
those with distressing degrees of galactorrhea or to 
suppress intermediate-sized pituitary tumors. Rapidly 
growing tumors, tumors that are large at the time of 
discovery, or those that do not respond to bromocriptine 
therapy may have to be treated surgically.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP136 
(Evaluating Infertility), AP137 (Treating Infertility).

Drug(s) of Choice
Bromocriptine (Parlodel) 2.5 mg daily increased gradually 

to three times a day.
Contraindications: Uncontrolled hypertension, 

pregnancy.
Precautions: With medical therapy—may experience 

nausea, orthostasis, drowsiness, or syncope; rarely may 
produce hypertension or seizures.

Interactions: Medical therapy may interact with pheno-
thiazines or butyrophenones.

Alternative Drugs
Intravaginal bromocriptine (associated with lower rates of 

side effects).
Cabergoline may also be used.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. If a 

pituitary adenoma is present, periodic assessment of 
visual fi elds should be considered.

Prevention/Avoidance: None.
Possible Complications: Visual fi eld loss, symptoms may 

return after medication is discontinued. Chronic anovu-
lation is associated with an increased risk of endometrial 
hyperplasia and cancer.
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SOURCES OF ELEVATED PROLACTIN LEVELS

Pharmacologic (Examples) Pathophysiologic Causes

Anesthetics
Central nervous system: dopamine-depleting agents
 α-Methyldopa
 Monoamine oxidase inhibitors
 Reserpine
Dopamine receptor blocking agents
 Domperidone
 Haloperidol
 Metoclopramide
 Phenothiazines
 Pimozide
 Sulpiride
Dopamine reuptake blockers
 Nomifensine
Histamine H2-receptor antagonists
 Cimetidine
Hormones
 Estrogens
 Oral contraceptives
Thyrotropin-releasing hormone
Opiates
Stimulators of serotoninergic inhibitors
 Amphetamines
 Hallucinogens

Central Nervous System
 Cavernous sinus thrombosis
 Infection
 Neurofi bromas
 Temporal arteritis
 Tumors and cysts (all types)
Hypothalamic
 Craniopharyngioma
 Glioma
 Granulomas
  Histiocytosis disease
  Sarcoid
  Tuberculosis
 Irradiation damage
 Pituitary stalk transaction
  Surgical
  Traumatic
 Pseudocyesis (functional)
Pituitary lesions
 Acromegaly
 Mixed growth hormone or adrenocorticotropic 

 hormone–prolactin-secreting adenoma
 Prolactinoma
Somatic sources
 Breast augmentation or reduction
 Bronchogenic carcinoma
 Chest wall trauma
 Chronic nipple stimulation
 Cushing syndrome
 Herpes zoster
 Hypernephroma
 Hypothyroidism
 Pregnancy
 Renal failure
 Upper abdominal surgery

Expected Outcome: Generally good depending on cause. 
Prolactin levels should be measured every 6 to 12 
months, and visual fi elds should be reassessed yearly. 
The pituitary should be re-evaluated every 2 to 5 years, 
based on initial diagnosis. Approximately 10% of patients 
receiving oral therapy will not experience return of pro-
lactin to normal level.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy. 

Pregnancy may cause adenomas to grow rapidly.
ICD-9-cm Codes: 253.1.
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INTRODUCTION
Description: Infertility is the inability to conceive or bear 

a child despite more than 1 year of trying. Under ordi-
nary circumstances, 80% to 90% of normal couples con-
ceive during 1 year of attempting pregnancy. Infertility 
may be further subdivided into primary and secondary 
types based on the patient’s past reproductive history: 
patients who are infertile and nulligravid are in the 
primary infertility group and those who have become 
pregnant more than 1 year previously, regardless of the 
outcome of that pregnancy, are in the secondary infertil-
ity group. Slightly more than one half of patients expe-
riencing infertility fall into the primary group.

Prevalence: Eight percent to eighteen percent of the 
American population; slightly higher for couples who 
have never conceived and slightly lower for couples who 
have conceived before. Roughly 6.1 million women in 
the United States.

Predominant Age: Reproductive. The prevalence of 
infertility increases with the age of the woman. Age-
related infertility is becoming more common because 
about 20% of American women delay their attempts at 
pregnancy to after age 35.

Genetics: No specifi c genetic pattern. Some chromosomal 
abnormalities are associated with reduced or absent 
fertility.

ETIOLOGY AND PATHOGENESIS
Causes: Approximately 35% to 50% of infertility is due 

to a male factor such as azoospermia. Female factors, 
such as tubal disease (20% to 30%), ovulation disorders 
(10% to 15%), and cervical factors (5%), contribute to 
the roughly 50% to 60% of female causes. The remain-
ing 10% to 20% of couples have no identifi able cause 
for their infertility (idiopathic). Couples experiencing 
primary infertility are more likely to have idiopathic or 
chromosomal causes than are couples who have con-
ceived previously.

Risk Factors: Factors that increase the risk of anovulation 
(obesity, athletic overtraining, exposure to drugs or 
toxins), pelvic adhesive disease (infection, surgery, endo-
metriosis), impaired sperm production (mumps, varico-
cele), or sperm delivery (ejaculatory dysfunction).

CLINICAL CHARACTERISTICS
Signs and Symptoms
Inability to conceive after 1 year of attempts.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Recurrent pregnancy loss
• Primary infertility—chromosomal abnormality (e.g., 

45,XO [Turner’s syndrome], 46,XY gonadal dysgenesis 

[Swyer syndrome], 46,XX q5 X chromosome long-arm 
deletion)

• Congenital abnormality of the genital tract (either 
partner)

Associated Conditions: Based on the pathologic condi-
tion causing the infertility.

Workup and Evaluation
Laboratory: Based on diagnoses being considered.
Imaging: Based on diagnoses being considered.
Special Tests: Half of all women found to have tubal 

factor infertility have no history of antecedent infections 
or surgery, supporting the need to evaluate tubal patency 
in patients regardless of their past history.

Diagnostic Procedures: Based on diagnoses being 
considered.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Support—because infertility involves 

both members of the couple and intrudes on the most 
intimate aspects of their relationship, all with no promise 
of success, a great deal of support is vital.

Specifi c Measures: The treatment of a couple experienc-
ing infertility is based on identifying the impediment 
to fertility and overcoming or bypassing it to achieve 
pregnancy. Most couples can be successfully treated 
with conventional therapies (e.g., medications or 
surgery) rather than advanced assisted reproductive 
technologies. In vitro fertilization techniques account 
for only about 5% of infertility services and are associ-
ated with a roughly 32% live delivery rate per egg 
retrieval (2004).

Diet: No specifi c dietary changes indicated.
Activity: No restriction, unless athletic activities are 

thought to be adversely affecting fertility (exercise-
induced amenorrhea). While the evaluation of infertility 
proceeds, couples should be instructed to continue 
attempting pregnancy through intercourse timed to the 
most fertile days of the cycle.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP136 (Evaluating Infertility), AP137 (Treat-
ing Infertility).

Drug(s) of Choice
(Based on diagnosis of cause.)
Secondary infertility (ovulation induction)—clomiphene 

citrate 50 mg PO daily on days 5 to 10 of the menstrual 
cycle; may be increased to 100 mg PO daily on days 5 
to 10 of the menstrual cycle if ovulation does not occur. 
Metformin (1500 mg/day) as an adjunctive treatment for 
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ovulation induction (considered now as fi rst-line therapy 
for polycystic ovary syndrome).

Contraindications: Undiagnosed infertility.
Precautions: The possibility of ovarian hyperstimulation 

must be considered and close follow-up should be main-
tained if ovulation induction is attempted.

Alternative Drugs
Gonadotropin-releasing hormone (GnRH) agonists may 

be used to control the hormonal environment during 
ovulation induction. Human gonadotropins may be used 
to induce ovulation but are associated with an increased 
risk of multiple ovulations and multiple gestations if 
pregnancy ensues.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Expected Outcome: Less than 40% of couples with 

primary infertility conceive after 6 years of therapy com-
pared with more than 50% of secondary infertility 
couples who conceive by 3 years.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy once 

pregnancy is achieved. Some causes of impaired fertility 
are associated with a greater risk of early pregnancy 
loss.

ICD-9-CM Codes: 628.9 (other more specifi c classifi ca-
tions based on cause).
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INTRODUCTION
Description: Menopause is an endocrinopathy caused by 

the loss of normal ovarian steroidogenesis because of 
age, chemotherapy, radiation, or surgical therapy. (An 
endocrinopathy is the loss of an endocrine function with 
adverse health consequences.)

Prevalence: Of postmenopausal women who do not 
receive estrogen replacement, 100%.

Predominant Age: Median 51.5, 95% between 44 and 
55 (or after surgical menopause).

Genetics: Loss of genetic material from the long arm 
of the X chromosome is associated with premature 
menopause.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of estrogen production because of surgery, 

chemotherapy (alkylating agents), radiation, or natural 
cessation of ovarian function (menopause).

Risk Factors: Menopause may occur at a younger age in 
smokers, those with poor nutrition or chronic illness, or 
those who have a loss of genetic material from the long 
arm of the X chromosome.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Absence of menstruation (with a normal uterus and 

outfl ow tract)
• Hot fl ashes, fl ushes, and night sweats
• Vaginal atrophy
• Dysuria, urgency, and urgency incontinence; urinary 

frequency; nocturia; and an increased incidence of stress 
urinary incontinence

• Decrease in libido
• Irregular bleeding common during the climacteric 

(perimenopausal) period

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pregnancy
• Hypothyroidism
• Polycystic ovary syndrome
• Prolactin-secreting tumor
• Hypothalamic dysfunction
• Hypothyroidism
Associated Conditions: Dyspareunia, vulvodynia, atro-

phic vulvitis, osteoporosis, increased risk of cardiovascu-
lar disease, hot fl ashes and fl ushes, sleep disturbances, 
stress urinary incontinence, and others.

WORKUP AND EVALUATION
Laboratory: Usually not necessary. When the diagnosis 

of ovarian failure must be confi rmed, measurement of 
serum follicle-stimulating hormone (FSH) is suffi cient. 
Levels of greater than 100 mIU/mL are diagnostic, 

although lower levels (40 to 50 mIU/mL) may be suffi -
cient to establish a diagnosis when symptoms are also 
present. Serum estradiol levels may be determined 
(generally less than 15 pg/mL) but are less reliable as a 
marker of ovarian failure. A pregnancy test is always 
indicated in women who are perimenopausal and 
sexually active and not using contraception.

Imaging: No imaging indicated. Standard imaging does 
not document bone loss of less than 30%.

Special Tests: A vaginal maturation index may be obtained 
but is generally not required for diagnosis. Bone densi-
tometry may be indicated for those at special risk. When 
noncyclic bleeding occurs in these patients, endometrial 
biopsy should be strongly considered. Women younger 
than age 30 years who have ovarian failure should have 
a karyotype performed.

Pathologic Findings
Vaginal, vulvar, and endometrial atrophy. Thinned ovarian 
stroma with few, inactive oocytes. Accelerated calcium loss 
from bone.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Health maintenance, annual mam-

mogram, annual pelvic and rectal examinations, thyroid 
and cholesterol screening every 5 years or as indicated, 
tetanus booster shot every 10 years, pneumococcus 
vaccine as indicated.

Specifi c Measures: For symptom relief: systemic 
estrogen (estrogen/progestin) therapy. (Less than 1% of 
women do not benefi t from therapy.) Topical estrogen 
supplements.

Diet: Adequate dietary calcium (1000 to 1500 mg/day).
Activity: No restriction, weightbearing activity to promote 

bone health, cardiovascular fi tness training/maintenance.
Patient Education: Reassurance; American College 

of Obstetricians and Gynecologists Patient Education 
Pamphlet AP047 (The Menopause Years), AP066 
(Hormone Replacement Therapy), AP158 (Herbal 
Products for Menopause), AP048 (Preventing Osteopo-
rosis), AP028 (Vaginitis: Causes and Treatments).

Drug(s) of Choice
(Most common drug doses shown.)
Oral estrogens—conjugated equine estrogens (0.625 to 

1.25 mg/day), diethylstilbestrol, esterifi ed estrogens 
(0.625 to 1.25 mg/day), ethinyl estradiol (0.05 mg/day), 
micronized estradiol (0.5 to 1 mg/day), piperazine 
estrone sulfate, estropipate, quinestrol.

Injectable estrogens—conjugated equine estrogens, estra-
diol benzoate, estradiol cypionate, estradiol valerate 
(oil), estrone (aqueous), ethinyl estradiol, polyestradiol 
phosphate.

Topical estrogens—17β-estradiol (transdermal) (0.05 to 
0.10 mg/day), conjugated equine estrogens (0.625 mg/
g), estradiol (0.1 mg/g), estropipate (1.5 mg/g).
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In postmenopausal period, gonadotropin levels
increase and ovarian hormone levels decrease
secondary to ovarian failure. Endogenous
estrogen is primarily of adrenal origin, and
E1 to E2 ratio is reversed

Hormone levels increase and decrease cyclically
during menstrual cycle. Modulation occurs by
pulsatile releases of gonadotropins and positive
and negative feedback loops
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Contraindications: Systemic therapy: active liver disease, 
carcinoma of the breast (current), chronic liver damage 
(impaired function), endometrial carcinoma (current), 
recent thrombosis (with or without emboli), unexplained 
vaginal bleeding. Relative contraindications/special 
considerations—endometriosis, familial hyperlipidemia, 
gallbladder disease, hypertension (uncontrolled), 
migraine headaches, seizure disorders, thrombophlebitis 
(unknown risk), uterine leiomyomas. Topical use—
known sensitivity to vehicle.

Precautions: Continuous estrogen exposure without peri-
odic or concomitant progestins increases the risk of 
endometrial carcinoma 6-fold to 8-fold. Continuous 
estrogen/progestin therapy frequently results in random 
vaginal bleeding, but biopsy or other investigation is still 
warranted. Patients receiving cyclic estrogen/progestin 
therapy should experience vaginal bleeding only after 
withdrawal of the progestin; biopsy or other investiga-
tion is warranted for other bleeding.

Interactions: Raloxifene should not be used with chole-
styramine. Most therapies alter the effects of warfarin 
therapy.

Alternative Drugs
Raloxifene (Evista) 60 mg PO daily—no relief for hot 

fl ashes or vaginal dryness, but does reduce breast cancer 
risk.

Progestin therapy (oral, vaginal, or injectable)—effective 
for hot fl ashes, may reduce bone loss, but has no effect 
on coronary artery disease or urogenital atrophy.

Clonidine (oral or transdermal).
Bellergal-S (phenobarbital, ergotamine tartrate, 

belladonna).
Alendronate (Fosamax)—for osteoporosis.
Topical moisturizers for atrophic vaginitis.
(Botanical agents have not been shown to be effi cacious for 

most menopausal symptoms or for osteoporosis 
prevention.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Serious 

consideration should be given to a trial of therapy dis-
continuation after 2 or more years.

Prevention/Avoidance: Estrogen replacement therapy at 
menopause. The use of progestins is required if the 
patient retains her uterus to reduce the risk of iatrogenic 
endometrial hyperplasia or cancer. Therapy may be oral 
(such as medroxyprogesterone acetate [Provera] 5 to 
10 mg PO daily for 12 to 14 days per month or 2.5 mg 
PO daily) or vaginal (progesterone bioadhesive gel 
[Crinone] 4% to 8%, 45 mg [1.125 g] intravaginally 
every other day for six doses per month).

Possible Complications: Endometrial hyperplasia if the 
uterus is present and progestins not used, vaginal bleed-
ing (predictable or otherwise).

Expected Outcome: Reversal of symptoms, re-
establishment of normal physiology with treatment. 
Selective estrogen receptor modulators (also called 
SERMS or tissue-specifi c estrogens) may provide pro-
tection against cardiac, bone, and colon cancer and 
Alzheimer’s disease with reduced rates of risk for both 
breast and endometrial cancer.

MISCELLANEOUS

Pregnancy Considerations: Menopause is associated 
with the loss of fertility.

ICD-9-CM Codes: 627.2 (Menopause or female climac-
teric states), 256.3 (Premature), 256.2 (Premature: post 
irradiation or surgical), 627.4 (Surgical).
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INTRODUCTION
Description: Polycystic ovary syndrome (PCOS) consists 

of amenorrhea, hirsutism, insulin resistance, and obesity 
in association with enlarged, multicystic ovaries.

Prevalence: Up to 5% of women, 30% of secondary 
amenorrhea. The most common hormonal disorder 
among women of reproductive age.

Predominant Age: Begins at menarche.
Genetics: No genetic pattern established, suggestion of 

increased family tendency.

ETIOLOGY AND PATHOGENESIS
Causes: The exact pathophysiology of polycystic ovary 

syndrome is not well established, but increased ampli-
tude of gonadotropin-releasing hormone (GnRH) pul-
sation and abnormal secretion of follicle-stimulating 
hormone (FSH) and luteinizing hormone (LH) during 
puberty are thought to result in androgen excess. Ele-
vated levels of LH persist and may be used to help 
establish the diagnosis. Insulin resistance is a prominent 
aspect of this syndrome.

Risk Factors: Borderline adrenal hyperplasia, occult 
hypothyroidism, and childhood obesity.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Anovulation and amenorrhea (75% to 80%)
• Infertility (75%)
• Excessive hair growth, primarily along the angle of the 

jaw, upper lip, and chin (70%)
• Obesity (50%) (“apple-shaped” obesity centered around 

the lower half of the torso)
• Acanthosis nigricans
• Acne

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Virilization (especially when hirsutism is in a male 

pattern)
• Familial hypertrichosis
• Cushing’s disease (truncal obesity, facial rounding, 

cervicodorsal fat deposition [buffalo hump], and red or 
purple striae are often not fully developed)

Associated Conditions: Increased risk of cardiovascular 
disease (adverse lipid profi les), diabetes (insulin resis-
tance in 50% of patients), hypertension, and infertility.

Workup and Evaluation
Laboratory: Elevated levels of luteinizing hormone may 

be used to help establish the diagnosis. (A two-to-one 
ratio of luteinizing hormone to follicle-stimulating 
hormone is considered diagnostic.) Evaluation for pos-
sible virilizing process (prolactin, follicle-stimulating 
hormone, thyroid screening). (Patients suspected of 
having adrenal sources of hyperandrogenicity may be 
screened by measuring 24-hour urinary-free cortisol, by 
performing adrenocorticotropin hormone [ACTH] 

stimulation tests, or an overnight dexamethasone sup-
pression test.) Serum testosterone (total) is generally 70 
to 120 ng/mL and androstenedione is 3 to 5 ng/mL. 
Dehydroepiandrosterone sulfate (DHEA-s) is elevated 
in approximately 50% of patients.

Imaging: Ultrasonography (abdominal or transvaginal) 
may identify ovarian enlargement or the presence of 
multiple small follicles. Magnetic resonance imaging 
(MRI) or computed tomography (CT) may be used to 
evaluate the adrenal glands.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

imaging and laboratory evaluations. May be confi rmed 
at laparoscopy, but seldom required for diagnosis.

Pathologic Findings
The ovaries are enlarged with a thickened white capsule. 
They contain multiple follicles in varying stages of devel-
opment. Luteinization of theca cells may be present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation. Weight loss is often asso-

ciated with resolution of symptoms and a return of men-
strual function in patients with mild or early polycystic 
ovary syndrome.

Specifi c Measures: Medical therapy has replaced surgical 
treatment. Treatment depends on desire for pregnancy; 
if pregnancy is desired, then ovulation induction may be 
required.

Diet: No specifi c dietary changes indicated; weight loss or 
control desirable.

Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP121 
(Polycystic Ovary Syndrome).

Drug(s) of Choice
Combination oral contraceptives (less than 50-mg formu-

lation and a progestin other than norgestrel).
If DHEA-s is elevated, dexamethasone (0.25 to 0.5 mg PO 

every bedtime) may be added to oral contraceptives.
Spironolactone (100 to 200 mg PO daily).
Metformin (1500 mg/day) as an adjunctive treatment for 

ovulation induction (considered now as fi rst-line therapy 
for polycystic ovary syndrome).

Contraindications: Pregnancy. (Spironolactone is a cate-
gory X drug; patients using it and able to become preg-
nant must use reliable contraception.)

Alternative Drugs
Gonadotropin-releasing hormone analogues and clomi-

phene citrate may be used.

FOLLOW-UP
Patient Monitoring: Normal health maintenance once 

diagnosis and management have been implemented. 
There is an increased risk of diabetes in patients with 
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polycystic ovaries. Weight control and contraception 
should also be addressed.

Prevention/Avoidance: Role of normalized weight 
debated.

Possible Complications: Chronic anovulation is associ-
ated with osteoporosis and endometrial hyperplasia or 
carcinoma.

Expected Outcome: Generally good response to medical 
therapy.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although fertility is often reduced.
ICD-9-CM Codes: 256.4.
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Puberty: Abnormal 173
THE CHALLENGE
To evaluate patients who do not experience the normal 
events of puberty when expected and to provide reassur-
ance with appropriate or timely diagnosis and intervention 
when more sinister processes are at work. Abnormal (pre-
cocious) puberty is estimated to affect roughly 1 in 10,000 
girls.
Scope of the Problem: For all patients with precocious 

puberty (pubertal changes before age 7 or cyclic men-
struation before age 10), the possibility of a serious 
process, either central or peripheral, must be evaluated. 
(Because of evolving changes in maturation rates, these 
traditional ages should be adjusted downward by 1 year 
for African American girls.) Precocious puberty is cus-
tomarily divided into two classifi cations: true or gonado-
tropin-releasing hormone (GnRH)-dependent (70%), 
and precocious pseudopuberty that is independent of 
GnRH control. For most girls older than 4 years, no 
specifi c cause is discovered for the early development. 
By contrast, the most common cause of precocious 
change in girls younger than 4 is a central nervous 
system lesion, most often hamartomas of the hypothala-
mus. Even when the sequence of events appears normal, 
a serious process (such as a slowly progressing brain 
tumor) must be aggressively sought initially and watched 
for with long-term continuing follow-up. Delayed 
puberty is a relatively uncommon problem in girls. 
When it occurs, the possibility of a genetic or hypotha-
lamic–pituitary abnormality must be considered, along 
with a moderately large number of other possibilities. 
Based on the average age and normal variation of 
puberty, any girl who has not exhibited breast budding 
by age 13 requires preliminary investigation. Similarly, 
girls who do not menstruate by age 15 or 16, regardless 
of other sexual development, should be evaluated. 
Patients should also be evaluated any time there is a 
disruption in the normal sequence of puberty or when 
there is patient or parental concern. Patients with sig-
nifi cant abnormalities of either height or weight should 
be evaluated for chromosomal abnormalities or 
endocrinopathies.

Objectives of Management: To establish the cause of 
delayed events of puberty with appropriate speed and 
care, without adding to the trauma of adolescence.

TACTICS
Relevant Pathophysiology: True precocious puberty, 

also known as complete, isosexual, or central precocity, 
is related to early activation of the hypothalamic–pitu-
itary–gonadal axis. In three fourths of patients, there is 
no indication of how or why the normal processes of 
puberty are accelerated. In the remaining one fourth, a 
central nervous system abnormality is the cause. A 
number of central nervous system pathologic conditions 
may result in activation of GnRH secretion and the early 
onset of pubertal changes. Precocious pseudopuberty is 
also referred to as incomplete or peripheral and may be 
isosexual or heterosexual. In these patients, there may 
be secretion of sex steroids or human chorionic gonado-

tropin from sources other than the pituitary. More than 
10% of girls with precocious puberty have an ovarian 
tumor. These tumors are palpable in 80% of patients or 
may be readily detected by ultrasonography or tomo-
graphic studies. Bleeding is heavy and irregular in 
character, befi tting escape from the normal control 
mechanisms. One of the most common chromosomal 
causes of absent (delayed) menstruation is the premature 
ovarian failure found in patients with Turner’s syndrome 
(45,X). The absence of one X chromosome results in 
accelerated ovarian follicular atresia, to the extent that 
by the age of puberty, no functionally competent folli-
cles remain. The appearance of these patients is note-
worthy for short stature, webbed neck (pterygium colli), 
a shieldlike chest with widely spaced nipples, and an 
increased carrying angle of the arms (cubitus valgus). 
Buccal smears do not demonstrate Barr bodies, and 
chromosomal analysis confi rms the diagnosis. Because 
these women will not undergo any secondary sexual 
maturation, referral to a specialist for counseling and 
management of replacement hormonal manipulations is 
advisable. Deletions of only a part of the long arm of the 
X chromosome have been shown to be associated with 
premature ovarian failure, with the earliest failures asso-
ciated with the greatest deletions.

Strategies: The evaluation of patients with precocious 
puberty is focused on detecting possible life-threatening 
disease and defi ning the velocity of the process. When 
the diagnosis of true precocious puberty is established, 
generally by exclusion, treatment with GnRH agonists 
usually halts the progression of change. This therapy is 
expensive and is effective only if the observed changes 
are under central control. Suppression of GnRH may 
also be carried out using medroxyprogesterone acetate 
(Depo-Provera), in doses of 100 to 200 mg given intra-
muscularly every 2 to 4 weeks. This therapy is less likely 
to control bone growth abnormalities than is GnRH 
agonist treatment. (Without any therapy, approximately 
50% of girls will not reach 5 feet in height.) The evalu-
ation of patients with delayed pubertal development 
must begin with a general history, including general 
health, weight and height records, and family history, 
including the pubertal experience of others in the family. 
Physical examination should identify the type and degree 
of sexual development present. The presence of breast 
changes generally indicates the production of estrogen, 
and the development of pubic or axillary hair indicates 
the production of androgens. Laboratory evaluation 
should include serum follicle-stimulating hormone 
(FSH), luteinizing hormone (LH), and prolactin 
measurements; skull radiographs; and thyroid function 
studies. Bone age, chromosomal or cytologic studies, 
and pelvic ultrasonography or other imaging studies 
may also be indicated. Because of the signifi cance of the 
potential causes of disordered puberty, most of these 
patients should be evaluated by or in consultation with 
a specialist.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
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Pamphlet AP041 (Growing Up [Especially for Teens]), 
AP049 (Menstruation [Especially for Teens]).

IMPLEMENTATION
Special Considerations: Although precocious puberty is 

most often heralded by the sequence of increased growth, 
thelarche, and adrenarche, these events may occur 
simultaneously, or menarche itself may be the fi rst indi-
cation. Idiopathic or constitutional precocious puberty 
is associated with a normal reproductive life and normal 
age of menopause. The greatest risk for abnormality 
comes from the early closure of the bony growth plates 
that often leaves these patients with short stature. 
Therapy is worth considering for young children to 
achieve adult height and to avoid the social and emo-
tional stresses that early maturation can entail. If the 
cause of delayed puberty is found to be hypogonadism, 
hormonal therapy initiates and sustains the development 
of normal secondary sex characteristics. Hormonal 
therapy also allows for normal height and bone mass 
deposition to be achieved. Adolescents require much less 
hormone therapy than do adults or postmenopausal 
women. Therapy usually begins with unopposed estro-
gen at a dose of 0.3 mg of conjugated estrogen, 0.5 mg 
of estradiol, or their equivalent daily. In 6 to 12 months, 
this dose is roughly doubled and medroxyprogesterone 
acetate is added (10 mg for the fi rst 12 days of the 
month). This combination results in regular menstrua-
tion but is insuffi cient for contraception. Normal puber-

tal development generally proceeds when the patient 
reaches a bone age of 13.
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INTRODUCTION
Description: Structural abnormalities present at birth 

may make the assignment of an appropriate sex of rearing 
(gender) diffi cult or impossible (sexual ambiguity). The 
evaluation of these infants represents both a social and 
medical emergency because life-threatening conditions 
may be present.

Prevalence: Less than 1 of 2000 births.
Predominant Age: Present at birth.
Genetics: Some enzymatic defects may be inheritable. 

A history of a previously affected relative may be 
present for patients with androgen insensitivity or its 
variants.

ETIOLOGY AND PATHOGENESIS
Causes: Enzyme defects (5α-reductase, 11β- 17α-, or 21-

hydroxylase defi ciencies), androgen insensitivity syn-
drome, intrauterine androgen exposure. (Most patients 
with ambiguous genitalia prove to be androgenized 
females with adrenal hyperplasia.) Cases are often placed 
into one of four categories: female pseudohermaphro-
ditism, male pseudohermaphroditism, dysgenetic gonads 
(including true hermaphroditism), and true hermaphro-
ditism (rare).

Risk Factors: In utero androgen exposure.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Incompletely formed or malformed external genitalia 

(varies from labial adhesion to clitoral hypertrophy and 
vaginal agenesis based on cause and genetic makeup of 
the individual)

• Infants—rapid development of vomiting, diarrhea, 
dehydration, and shock (congenital adrenal 
hyperplasia)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Congenital adrenal hyperplasia (may be life-threaten-

ing—must be fi rst consideration in any newborn with 
ambiguous genitalia or male babies with cryptorchidism; 
if gonads are not palpable, adrenal hyperplasia must be 
presumed, and treated, until disproved).

• Androgen exposure in utero (exogenous, luteoma of 
pregnancy)

• Vaginal agenesis
• Imperforate hymen
• Other enzymatic defects
Associated Conditions: Premature puberty, infertility, 

sexual dysfunction, and gender dysphoria.

Workup and Evaluation
Laboratory: Electrolytes, hormonal and enzymatic 

function.
Imaging: Ultrasonography may be used to assess the inter-

nal genitalia, but it is seldom necessary for initial 
diagnosis.

Special Tests: Karyotyping may be desirable, but a buccal 
smear to detect Barr bodies is often suffi cient.

Diagnostic Procedures: Systematic examination of the 
genitalia (mons and groin, clitoris/phallus, urethral 
opening, labioscrotal folds, vaginal opening, posterior 
fourchette and perineum, anus and anal patency—the 
penis has a midline frenulum; the clitoris has two lateral 
folds that extend to the labia minora), karyotype, labora-
tory testing. A multidisciplinary team may be required 
to complete the evaluation.

Pathologic Findings
Based on cause.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid assessment and treatment as 

if congenital adrenal hyperplasia is present should be 
instituted until the possibility has been ruled out. (The 
assignment of gender must be made as soon as possible 
after delivery but should be delayed until a gender can 
be established considering all available evidence. Many 
experts argue against the use of names that are gender 
ambiguous such as Leslie, Terry, or Jamie.)

Specifi c Measures: Therapy is medical and surgical—
medical therapy to reverse the effects of enzyme defects; 
surgical therapy for cosmetics and sexual function. 
Surgery is often delayed until late infancy or adolescence 
(based on the type of reconstruction planned). If a Y-
chromosome cell line is present, removal of the gonads 
is indicated.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
For congenital adrenal hyperplasia: cortisol 12 to 18 mg/

m2 or prednisone 3.5 to 5 mg/m2 or higher to maintain 
adrenal suppression.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, con-

tinuing support for enzymatic defects.
Prevention/Avoidance: Avoidance of agents with 

androgenic activity during pregnancy (drugs and food 
supplements).

Possible Complications: Failure to establish a clear, 
unambiguous gender (sex of rearing) can result in life-
long social and psychological problems and may limit 
future surgical reconstruction and sexual options.

Expected Outcome: With early detection, successful 
growth and development appropriate to gender may be 
anticipated. With reconstruction, even severe anatomic 
deformities can be corrected to provide cosmetic and 
sexually acceptable results.

MISCELLANEOUS
Pregnancy Considerations: Based on cause—andro-

genized females are fully fertile and have normal 
434
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ICD-9-CM Codes: 752.7.
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INTRODUCTION
Description: Sheehan’s syndrome is characterized by loss 

of pituitary function resulting from damage or necrosis 
that occurs through anoxia, thrombosis, or hemorrhage. 
When associated with pregnancy, it is called Sheehan’s 
syndrome; when unrelated to pregnancy it is called Sim-
monds disease.

Prevalence: Rare, less than 1 of 10,000 deliveries.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anoxia, thrombosis, or hemorrhage that results 

in damage or necrosis of the pituitary gland. (The exact 
mechanism of pituitary damage is unknown.)

Risk Factors: Postpartum hemorrhage with 
hypotension.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Secondary amenorrhea
• Secondary hypothyroidism
• Adrenal insuffi ciency (the degree of pituitary damage 

and resultant loss is highly variable; as a result, the 
reduction of adrenal and thyroid hormone production 
seen is also variable, from slight to virtually complete 
loss)

• Postpartum failure of lactation and loss of pubic and 
axillary hair (lactation following delivery virtually pre-
cludes pituitary necrosis)

• Uterine superinvolution

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Lactational amenorrhea
• Pregnancy
• Exogenous hormone use
• Metabolically active ovarian tumor
• Other causes of secondary amenorrhea
Associated Conditions: Hypothyroidism, adrenal insuf-

fi ciency, and postpartum hemorrhage.

Workup and Evaluation
Laboratory: Follicle-stimulating hormone (FSH), lutein-

izing hormone (LH), thyroid-stimulating hormone 
(TSH), and adrenocorticotropin hormone (ACTH) 
levels are diagnostic.

Imaging: Computed tomography (CT) of the pituitary is 
suggestive but not diagnostic.

Special Tests: None indicated.
Diagnostic Procedures: History and laboratory 

evaluation.

Pathologic Findings
Necrosis of the pituitary gland.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation (rapid, potentially life 
threatening through loss of adrenal and thyroid 
hormones).

Specifi c Measures: Hormone replacement (thyroid, 
adrenal, and ovarian steroids).

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Patients must be carefully instructed 

in the need for continuing adrenal and thyroid hormone 
replacement therapy.

Drug(s) of Choice
Hormone replacement (thyroid, adrenal, and ovarian 

steroids).

FOLLOW-UP
Patient Monitoring: Careful follow-up of thyroid and 

adrenal function is required.
Prevention/Avoidance: Maintenance of adequate perfu-

sion and oxygenation when postpartum hemorrhage 
occurs.

Possible Complications: Failure to diagnose the loss of 
pituitary function can result in life-threatening adrenal 
insuffi ciency and hypothyroidism.

Expected Outcome: With timely diagnosis and hormone 
replacement, normal life and function may be 
expected.

MISCELLANEOUS
Pregnancy Considerations: Without ovulation induction 

and assisted reproduction, pregnancy is unlikely.
ICD-9-CM Codes: 253.2.
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Imaging: Renal and cardiac ultrasound studies to evaluate 
the possibility of anomalies. In some studies, up to 87% 
of Turner’s syndrome cases have been detected by mea-
surements of nuchal translucency.

Special Tests: Karyotype (40% of those thought to have 
Turner’s syndrome have a mosaic karyotype or have an 
abnormal X or Y chromosome), electrocardiogram, 
blood pressure in each arm or arm and leg (to screen for 
coarctation of the aorta).

Diagnostic Procedures: Karyotyping, physical 
examination.

Pathologic Findings
A 45,X karyotype, gonadal dysgenesis (with rudimentary 
streak gonads), horseshoe kidney or double collecting 
system (60%), bicuspid aortic valve, coarctation of the 
aorta, aortic valvular stenosis, and bone dysplasia.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, screening for associated 

defects, counseling about stature and fertility issues.
Specifi c Measures: Hormone replacement therapy, 

growth hormone therapy if diagnosis is established 
before age 10. Removal of the gonadal tissue in individu-
als with X/XY mosaic.

Diet: No specifi c dietary changes indicated. (There is a 
tendency for obesity.)

Activity: No restriction (based on cardiac and renal 
status).

Patient Education: Extensive counseling about stature, 
sexual maturation, and fertility.

Drug(s) of Choice
Adolescents are much more sensitive to the effects of 

estrogen than are postmenopausal women, allowing 
doses in the range of 0.3 mg of conjugated estrogen, 
0.5 mg of estradiol, or their equivalent daily. After 6 to 
12 months of therapy at this level, the dose should be 
doubled and a progestin (e.g., medroxyprogesterone 
acetate, 10 mg for the fi rst 12 days of the month) should 
be added, or the patient’s therapy should be switched to 
combination oral contraceptives. This generally results 
in regular menstruation, and normal pubertal develop-
ment proceeds on its own when the patient reaches a 
bone age of 13. Growth hormone (0.05 mg/kg SC daily) 
may be effective if given before age 10.

Contraindications: Undiagnosed amenorrhea.

FOLLOW-UP
Patient Monitoring: Screening for cardiac and renal 

anomalies, periodic hearing and thyroid testing (annual), 
monitor of growth. Screening of serum lipids and glucose 
and pelvic examinations to detect gonadal neoplasia 
should be performed annually.

Prevention/Avoidance: Prenatal chromosomal analysis 
for those known to carry translocations (detection only, 

Turner’s Syndrome 176
INTRODUCTION
Description: Caused by the absence of one X chromo-

some, Turner’s syndrome is a collection of stigmata that 
includes edema of the hands and feet, webbing of the 
neck, short stature, left-sided heart or aortic anomalies, 
and gonadal dysgenesis resulting in primary amenorrhea 
and infertility. These patients have normal mental 
abilities but may have diffi culty with mathematics, 
visual–motor coordination, and spatial–temporal 
processing.

Prevalence: One of 2700 female births.
Predominant Age: Present at birth, may not be detected 

until puberty is delayed.
Genetics: Sporadic, loss of one X chromosome (45,XO, 

60% of cases, others partial losses: amenorrhea with 
long-arm loss; short stature with short-arm loss). Of 
conceptuses with only one X chromosome, 98% spon-
taneously abort in early pregnancy.

ETIOLOGY AND PATHOGENESIS
Causes: Monosomy for the X chromosome.
Risk Factors: Translocations involving the X chromo-

some (rare).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Short stature (<150 cm) (98%)
• Gonadal dysgenesis, amenorrhea (95%)
• Short neck; high palate; low hairline; and wide-spaced, 

hypoplastic nipples (80%)
• Broad (shield) chest, nail hypoplasia (75%)
• Lymphedema, cubitus valgus, prominent anomalous 

ears, multiple nevi, hearing impairment (70%)
• Webbing of the neck, short fourth metacarpal (65%)
• Renal and cardiac anomalies

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pure gonadal dysgenesis
• Polycystic ovary disease
• Noonan’s syndrome
• Hypothyroidism
• Familial short stature
• Growth hormone defi ciency or glucocorticoid excess
• Hereditary congenital lymphedema
• Pseudohypoparathyroid
Associated Conditions: Renal and cardiac anomalies, 

amenorrhea, infertility, short stature, hearing diffi cul-
ties, Hashimoto’s thyroiditis, hypothyroidism (10%), 
alopecia, vitiligo, and autoimmune disorders. Gonado-
blastomas or virilization may occur if the individual is 
mosaic for 45 X/46 XY.

Workup and Evaluation
Laboratory: Follicle-stimulating (FSH) and luteinizing 

hormone (LH) levels are high but do not need to be 
tested to establish the diagnosis (nonspecifi c).
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not prevention, although the couple may choose not to 
continue the pregnancy based on the fi ndings).

Possible Complications: Renal or cardiac complications. 
New-onset breast growth or sexual hair growth should 
suggest the development of a gonadal tumor.

Expected Outcome: Reasonably normal life with the 
exception of infertility.

MISCELLANEOUS
Pregnancy Considerations: These patients are infertile. 

Individuals with a mosaic karyotype may be fertile but 
pregnancy is associated with a 50% chance of 
aneuploidy.

ICD-9-CM Codes: 758.6.
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Pathologic Findings
One or both fallopian tubes and some fi brous tissue may 
be present in the normal location of the uterus. Normal 
ovaries, with normal cyclic ovarian function, are usually 
present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and education.
Specifi c Measures: Patients may require surgical removal 

of abnormal gonads (after puberty: age 18) because of 
an increased risk of malignancy. Fertility may be achieved 
through in vitro fertilization with implantation into a 
host uterus.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Frank discussion about the syndrome 

and its effects (infertility and amenorrhea).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Renal, skeletal, and cardiac 

abnormalities are more common in these patients.
Expected Outcome: Normal life expectancy without 

reproductive capability. (Fertility may be achieved 
through in vitro fertilization with implantation into a 
host uterus.)

MISCELLANEOUS
Pregnancy Considerations: Normal pregnancy is not 

possible.
ICD-9-CM Codes: 752.3.
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Uterine Agenesis 177
INTRODUCTION
Description: Uterine agenesis is failure of the Müllerian 

system to fuse in the midline to form the uterus. Incom-
plete variations of this failure result in a didelphic, bicor-
nuate, septate, or arcuate uterus. It is also known as 
Mayer-Rokitansky-Küster-Hauser syndrome.

Prevalence: One of 4000 to 5000 female births. Second 
most common (15%) cause of primary amenorrhea.

Predominant Age: Congenital.
Genetics: Isolated developmental defect except for andro-

gen insensitivity syndrome.

ETIOLOGY AND PATHOGENESIS
Causes: Isolated developmental defect in most patients, 

production of anti-Müllerian hormone by Sertoli’s cells 
in fetal testes (in androgen resistance syndrome). 17α-
Hydroxylase defi ciency, 17, 20-desmolase defi ciency, 
and agonadism may account for those rare individuals 
with no breast or uterine development and a male karyo-
type (vanishing testes syndrome).

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Primary amenorrhea (accounts for 15% of primary 

amenorrhea)
• Shortened or absent vagina
• Breast development may be absent in some syndromes; 

most often present and normal

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Androgen resistance (testicular feminization)—may be 

ruled out by the presence of normal pubic hair
• Vaginal agenesis
• Imperforate hymen
• Primary amenorrhea
Associated Conditions: Primary amenorrhea, infertility, 

urinary tract abnormalities (25% to 40%), skeletal 
abnormalities (12%), congenital rectovaginal fi stula, 
imperforate anus, and hypospadias.

Workup and Evaluation
Laboratory: Serum follicle-stimulating hormone (FSH; to 

differentiate hypogonadal hypogonadism and gonadal 
dysgenesis).

Imaging: No imaging indicated. Ultrasonography may be 
used to assist the diagnosis but is generally not indicated. 
Intravenous pyelography should be considered.

Special Tests: Measurement of height, weight, and arm 
span. (A karyotype or buccal smear may be performed 
but is generally not necessary.)

Diagnostic Procedures: History, physical examination, 
imaging procedures.
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Pathologic Findings
The ovaries are usually normal and the fallopian tubes are 
present.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and reassurance.
Specifi c Measures: Surgical creation of a vagina if inter-

course is desired. May be created by a fl ap procedure 
(McIndoe procedure) or progressive perineal pressure 
techniques (Ingram dilators or bicycle seat). Patients 
with androgen insensitivity should have their gonads 
(testes) removed to prevent seminoma; patients with 
Mayer-Rokitansky-Küster-Hauser syndrome have 
normal ovaries and should not have them removed.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance. Patients 

in whom a neovagina is created must be monitored for 
narrowing.

Prevention/Avoidance: None.
Possible Complications: Hematocolpos, endometriosis, 

sexual dysfunction. If a neovagina is created, it will scar 
and stenose if it is not used frequently or maintained 
with the use of a dilator.

Expected Outcome: Sexual function can generally be 
restored through the creation of a neovagina. The pres-
ence of a uterus is associated with cyclic pain and often 
must be removed. Except as an egg donor, fertility is 
unlikely to be restored.

MISCELLANEOUS
Pregnancy Considerations: Generally not a consider-

ation. Patients may be able to achieve reproduction as 
egg donors.

ICD-9-CM Codes: 752.49.
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Vaginal Agenesis 178

INTRODUCTION
Description: Vaginal agenesis is congenital absence of the 

vagina, most often associated with an absence of the 
uterus (Mayer-Rokitansky-Küster-Hauser syndrome).

Prevalence: Reported to vary from 1 of 4000 to 1 of 
10,500 female births.

Predominant Age: Generally not diagnosed until puberty, 
often following a delay of 2 to 3 years or more.

Genetics: No genetic pattern (accident of development), 
although in some inbred communities there is a sugges-
tion that an autosomal recessive gene is present.

ETIOLOGY AND PATHOGENESIS
Causes: Failure of the endoderm of the urogenital sinus 

and the epithelium of the vaginal vestibule to fuse and 
perforate during embryonic development. This process 
is normally completed by the 21st week of gestation. 
Patients with a congenital absence of the vagina but with 
a uterus present represent an extreme form of transverse 
vaginal septum.

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Vaginal obstruction (absence)
• Primary amenorrhea
• Cyclic abdominal pain
• Hematometra (if uterus is present)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Imperforate hymen
• Hermaphroditism
• Androgen insensitivity syndrome (testicular 

feminization)
• Mayer-Rokitansky-Küster-Hauser syndrome (75% have 

vaginal agenesis, 25% have shortened vaginal pouch)
• Transverse vaginal septum
Associated Conditions: Endometriosis, infertility, chronic 

pelvic pain, sexual dysfunction, hematometra (when 
uterus is present), urologic abnormalities (25% to 40%), 
and skeletal abnormalities (10% to 15%).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography, magnetic resonance imaging 

(MRI), or computed tomography (CT) to determine the 
presence and status of the upper genital tract structures. 
Intravenous pyelography should be considered.

Special Tests: Karyotyping or buccal smear should be 
considered. Laparoscopy may be desirable in some 
patients to confi rm the diagnosis, although this is gener-
ally not necessary.

Diagnostic Procedures: History and physical examina-
tion (including rectal examination).
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(DHEA-s) and testosterone should be measured. The 
circulating testosterone level is generally ≥2 ng/mL.

Imaging: Despite the ability of transvaginal ultrasonogra-
phy and computerized tomography (CT) to detect 90% 
of virilizing tumors, 5% to 10% of tumors may not be 
detected, necessitating surgical exploration when these 
are suspected.

Special Tests: Clitoral index. (The clitoral index is defi ned 
as the vertical dimension times the horizontal dimen-
sion, in millimeters. The normal range is from 9 to 
35 mm, with borderline values in the range of 36 to 
99 mm. Values greater than 100 mm indicate severe 
hyperandrogenicity and should prompt aggressive eval-
uation and referral.)

Diagnostic Procedures: History, physical examination, 
and laboratory evaluation.

Pathologic Findings
Based on underlying pathophysiologic conditions.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and support, shaving, 

depilatories, or electrolysis. Topical treatment of acne 
(if present).

Specifi c Measures: Patients with polycystic ovary syn-
drome often do well with oral contraceptive suppression 
of ovarian function or with the use of spironolactone. 
Patients with hyperandrogenicity of adrenal origin 
respond well to cortisol administration, which results in 
a reduction of the production of androgenic precursors. 
Tumors require surgical removal.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
Polycystic ovary syndrome—combination oral contracep-

tives, spironolactone (100 to 200 mg PO daily), medroxy-
progesterone acetate (Depo-Provera 150 to 300 mg IM 
every 3 months).

Hyperandrogenicity of adrenal origin—cortisol adminis-
tration.

Contraindications: Pregnancy. (Spironolactone is terato-
genic; patients using it and able to become pregnant 
must use reliable contraception.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance once 

diagnosis and management have been implemented. 
There is an increased risk of diabetes in patients with 
polycystic ovaries.

Prevention/Avoidance: None.
Possible Complications: Permanent loss of feminine 

attributes and induction of hirsutism, lowering of voice, 
and others. Chronic anovulation is associated with 
increased risk of endometrial hyperplasia and cancer.

Virilization 179

INTRODUCTION
Description: Virilization refers to the loss of female sexual 

characteristics such as body contour and the acquisition 
of masculine qualities such as increased muscle mass, 
temporal balding, deepening of the voice, and 
clitoromegaly.

Prevalence: Uncommon.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Idiopathic ovarian (polycystic ovary syndrome, 

hilus cell hyperplasia/tumor, arrhenoblastoma, adrenal 
rest), adrenal (congenital adrenal hyperplasia [10% to 
15% of women with hirsutism], Cushing disease, viril-
izing carcinoma or adenoma), drugs (minoxidil, andro-
gens including danazol [Danocrine], phenytoin, 
diazoxide), pregnancy (androgen excess of pregnancy, 
luteoma, or hyperreactio luteinalis).

Risk Factors: None known.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Amenorrhea (common but not universal)
• Temporal or frontal balding
• Deepening of the voice
• Clitoral enlargement
• Vaginal dryness
• Increased muscle mass
• Male-pattern hair growth

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Iatrogenic or exogenous steroid use
• Polycystic ovary syndrome
• Ovarian stromal hyperthecosis
• Ovarian tumors (Sertoli-Leydig tumors)
• Cushing’s disease (truncal obesity, facial rounding, cer-

vicodorsal fat deposition [buffalo hump], and red or 
purple striae are often not fully developed)

• Adrenal tumors
• Congenital adrenal hyperplasia (especially in infants and 

children)
Associated Conditions: Defeminization, amenorrhea, 

obesity, menstrual irregularity, amenorrhea, infertility, 
acne, oily skin, increased libido, and alopecia.

Workup and Evaluation
Laboratory: Prolactin, follicle-stimulating hormone 

(FSH), thyroid screening. Patients suspected of having 
adrenal sources of hyperandrogenicity may be screened 
by measuring 24-hour urinary-free cortisol, by perform-
ing adrenocorticotropin hormone (ACTH) stimulation 
tests, or by performing an overnight dexamethasone 
suppression test. Dehydroepiandrosterone sulfate 
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Expected Outcome: Good, with appropriate diagnosis 
and treatment.

MISCELLANEOUS
Pregnancy Considerations: No effect on pregnancy, 

although some metabolic causes of virilization of the 
mother may result in reduced fertility or virilization of 
a fetus.

ICD-9-CM Codes: 255.2 (others based on diagnosis).
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General evaluations are directed toward establishing 
optimal maternal health, providing nutritional counsel-
ing, and instituting appropriate prophylaxis. This gener-
ally takes the form of genetic screening or the detection 
of maternal diseases that will alter or be altered by the 
future pregnancy. Based on age, ethnic origin, race, or 
family history, couples may be identifi ed who are at 
increased risk of chromosomal or enzymatic abnormali-
ties, such as sickle cell trait, thalassemia, or Tay-Sachs 
disease carrier state. A family history that is positive 
for certain diseases, such as cystic fi brosis and congenital 
hearing loss, indicates the need for additional 
screening.

The evaluation should focus on many aspects of the 
woman’s life that can adversely infl uence the outcome 
of the pregnancy: undiagnosed, untreated, or poorly 
controlled medical conditions; immunization history; 
medication use; occupational and environmental 
exposures; nutritional issues; tobacco and substance use; 
and any other high-risk behaviors. Social and mental 
health issues that may affect the woman’s ability to 
access and participate in prenatal care should also be 
addressed.

Before pregnancy is the optimal time for immunizing 
against hepatitis B, rubella, and varicella; screening for 
human immunodefi ciency virus and syphilis infections; 
and, if found, beginning treatment to prevent the trans-
mission of disease to the fetus. The patient should be 
counseled on ways to prevent infection with toxoplas-
mosis, cytomegalovirus, and parvovirus. Anemia, hypo-
thyroidism, urinary tract infections, and other conditions 
may be identifi ed; nutritional counseling and weight 
reduction may be effected before pregnancy; and admo-
nitions about the risks of using medications, drugs, 
alcohol, and tobacco and avoidance of chemicals such as 
solvents and pesticides during early pregnancy may be 
given.

Patients considering pregnancy in the immediate future 
should be prescribed prenatal vitamins, folic acid supple-
ments, or both. (Prenatal vitamins should include at least 
400 μg of folic acid and 30 mg of elemental iron for 
patients at average risk. The dosage of folic acid should 
be increased to 1 mg per day for women with diabetes 
mellitus, epilepsy, or hemoglobinopathies; patients who 
have given birth to a child with neural tube defects 
should take 4 mg of folic acid per day for subsequent 
pregnancies. Higher levels of supplementation should 
not be achieved by taking excess multivitamins because 
of the risk of vitamin A toxicity.)

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP056 
(Good Health Before Pregnancy: Preconceptional Care), 
AB012 (Planning Your Pregnancy), AP001 (Nutrition 
During Pregnancy), AP0103 (Having a Baby [Especially 
for Teens]), AB005 (You and Your Baby: Prenatal Care, 
Labor and Delivery, and Postpartum Care), AP060 
(Later Childbearing), AP104 (Drugs and Pregnancy), 
AP032 (Especially for Fathers).

Preconceptional Care and Counseling 180

THE CHALLENGE
In many ways, prenatal care is the prototypical example of 
preventive medicine. Preconceptional care is directed 
toward ensuring the optimal health of the prospective 
mother and doing those things that will remove prevent-
able impediments to a healthy outcome for the pregnancy. 
The care these women receive during this and the prenatal 
phase of their lives is critical to both their health and the 
success of the pregnancy.
Scope of the Problem: In the United States, roughly 4.1 

million women give birth each year, and >90% of Amer-
ican women will bear children during their lifetime. 
Twenty percent or more of women have one or more 
risk factors that could adversely affect a pregnancy if not 
addressed. Therefore, women who receive delayed (after 
12 weeks of pregnancy) or no prenatal care are at risk 
for having undetected or preventable complications of 
pregnancy that can result in signifi cant maternal or fetal 
morbidity or mortality.

Objectives of Management: To protect the health and 
well-being of mother, fetus, and neonate through screen-
ing and optimizing a woman’s health and knowledge 
before conceiving a pregnancy.

TACTICS
Relevant Pathophysiology: The initiation of folic acid 

supplementation at least 1 month before pregnancy has 
been shown to reduce the incidence of neural tube 
defects such as spina bifi da and anencephaly. (Because 
organogenesis begins early in pregnancy, starting folic 
acid supplementation after neural tube closure [28 days 
after conception] has no demonstrated benefi t in reduc-
ing neural tube defects.) Similarly, adequate glucose 
control in a woman with diabetes before conception and 
throughout pregnancy decreases maternal morbidity, 
spontaneous abortion, fetal malformation, fetal macro-
somia, intrauterine fetal death, and neonatal morbidity. 
Reducing the risk of infectious diseases that can have 
adverse effects on the mother or fetus if contracted 
during pregnancy, through vaccination (e.g., rubella) or 
avoidance (e.g., toxoplasmosis), is a proven preventive 
strategy.

Strategies: Ideally, obstetric care should commence before 
pregnancy with a preconception visit, during which a 
thorough family and medical history for both parents is 
taken and a physical examination of the prospective 
mother is performed. Both before and between preg-
nancies, pre-existing conditions that may affect concep-
tion, pregnancy, or both should be identifi ed, and 
appropriate management plans should be formulated 
with the goal of a “healthy” subsequent pregnancy. 
Unfortunately, nearly half of all pregnancies in the 
United States are unintended, making the challenge of 
preconception care more diffi cult. As a result, effective 
preconceptional care must address pregnancy planning 
for women who seek care in anticipation of a planned 
pregnancy and, just as importantly, for all women with 
childbearing potential.
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Obstetric care should commence
before pregnancy with preconception
visit, during which a thorough family
and medical history for both parents 
and a physical examination, including 
blood pressure and weight of the
prospective mother, is done.

·Hepatitis B

·Rubella, varicella

·Human immunodeficiency virus 
 (HIV)

·Syphilis

·Family history may
indicate need for 
additional tests

Preconception Nutrition and Health

Preconception Visit

Preconception Tests

Prenatal vitamins should include at least
400 μg of folic acid and 30 mg of
elemental iron for patients at average risk

Risks of using medications, drugs,
alcohol, tobacco, and chemicals
should be provided to patient.

Nutritional information, including
recommendations on weight
reduction, should be discussed.
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IMPLEMENTATION

Special Considerations: If the patient has signifi cant 
medical problems, the impact of pregnancy on these 
problems, and the implications for the pregnancy, may 
be determined and, where possible, the risks may be 
reduced before conception. Medications for hyper-
tension, epilepsy, thromboembolism, depression, and 
anxiety should be reviewed and changed, if necessary, 
before the patient becomes pregnant.
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THE CHALLENGE
Despite the dramatic and vulnerable changes that the con-

ceptus undergoes in the fi rst 14 weeks of gestation, many 
patients are unaware of their pregnancy or delay seeking 
prenatal care. Emerging evidence suggests that it is 
during this period the foundations of a successful preg-
nancy and even the future health of the adult individual 
are set. Although most pregnant women would deliver 
healthy infants without any prenatal care, obstetric care 
is designed to promote optimal health throughout the 
course of normal pregnancy while screening for and 
managing any complications that may develop.

Scope of the Problem: Roughly one fourth of pregnant 
women do not receive care during the fi rst trimester.

Objectives of Management: To protect the health and 
well-being of mother and fetus.

TACTICS
Relevant Pathophysiology: During the fi rst trimester of 

gestation, the developing embryo implants in the endo-
metrium (except in the case of ectopic pregnancies), the 
placental attachment to the mother is created, and the 
major structures and organs of the body are formed. The 
developing embryo is sensitive to exposures to toxins, 
medications, and radiation and the effects of maternal 
conditions that can disrupt this process. Errors in this 
process may result in major disruptions in structure or 
function of the fetus or even the complete loss of the 
pregnancy.

About the 12th week of gestation, the placenta takes over 
hormonal support for the pregnancy from the corpus 
luteum. If this transition does not happen smoothly, the 
pregnancy can be lost.

Strategies: At the fi rst prenatal visit, a comprehensive 
history should be taken, including previous pregnancy 
outcome(s), if any, and any medical or surgical condi-
tions that may affect pregnancy. This should include 
past medical history, information pertinent to genetic 
screening, and any events in the course of the current 
pregnancy. Special attention should also be given to 
diet, tobacco or alcohol use, and any medications or 
substances used. Routine laboratory studies should be 
ordered, and the patient should be given instructions 
concerning routine prenatal care, warning signs of 
complications, and who to contact with questions or 
problems. A complete physical examination should be 
performed, including a Pap test and tests for sexually 
transmitted diseases.

It is important early in the course of pregnancy to establish 
an accurate gestational age and estimated date of con-
fi nement (EDC, or due date). This information is needed 
to manage later complications of pregnancy and to 
determine the timing of evaluations (e.g., neural tube 
screening, 1-hour glucose challenge testing, Rh pro-
phylaxis). If needed, transvaginal and transabdominal 
ultrasonographic techniques allow gestational age deter-
mination with approximately 7- to 10-day accuracy 
when performed during the fi rst trimester.

At each visit, the patient should be asked about any prob-
lems such as vaginal bleeding, nausea/vomiting, dysuria, 
or vaginal discharge. Each prenatal visit should include 
measurements of blood pressure and weight and an 
assessment for edema. (Blood pressure generally declines 
at the end of the fi rst trimester, increasing again in the 
third trimester.) A clean-catch urine sample should be 
tested (most often by dipstick) for protein and signs of 
infection. Obstetric assessments should include uterine 
size by pelvic examination or fundal height measure-
ment and documentation of the presence and rate of 
fetal heart tones by the use of a fetal Doppler ultrasound 
device. (The fetal heart may not be routinely detected 
by a Doppler device until 12 weeks or later.)

Patients at low risk may be followed at 4-week intervals 
until 28 weeks of gestation.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP001 
(Nutrition During Pregnancy), AB005 (You and Your 
Baby: Prenatal Care, Labor and Delivery, and Postpar-
tum Care), AP032 (Especially for Fathers), AP060 (Later 
Childbearing), AP090 (Early Pregnancy Loss: Miscar-
riage and Molar Pregnancy), AP0103 (Having a Baby 
[Especially for Teens]), AP104 (Drugs and Pregnancy), 
AP119 (Exercise During Pregnancy), AP126 (Morning 
Sickness), AP133 (Routine Tests in Pregnancy), AP156 
(How Your Baby Grows During Pregnancy), AP165 
(Screening Tests for Birth Defects), CP001 (Cystic 
Fibrosis Carrier Testing: The Decision Is Yours).

IMPLEMENTATION
Special Considerations: Between 4% and 8% of preg-

nant women are victims of “battering” and will benefi t 
from counseling or help fi nding shelters and other social 
supports. (In the United States, suicide, homicide, and 
trauma associated with auto accidents where seat belts 
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Commonly Ordered Initial Laboratory 
and Other Tests

• Complete blood count
• Urinalysis and urine culture and sensitivity
• Blood group, Rh, antibody screen
• Serologic test for syphilis (rapid plasma reagin [RPR], 

Venereal Disease Research Laboratory [VDRL])
• Human immunodefi ciency virus (HIV) titer by 

enzyme-linked immunosorbent assay (ELISA); 
Western blot if HIV+ by ELISA

• Hepatitis B surface antigen
• Rubella titer
• Cervical cytology (Pap test)
• Cervical culture for Neisseria gonorrhoeae
• Hemoglobin electrophoresis (selected patients)
• Maternal serum screening for open neural tube 

defects (triple or quad screen) at 15 to 20 weeks 
(maternal serum alpha-fetoprotein plus other 
markers)
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were not used account for three fourths of maternal 
mortality. These are all areas in which proactive coun-
seling and assistance can have a positive impact on 
reducing morbidity or mortality.)

If a genetic evaluation of the fetus is indicated, chorionic 
villus sampling may be performed between the 10th and 
12th week of gestation. Screening for cystic fi brosis 
should be offered to all patients during either the fi rst 
or second trimester.
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THE CHALLENGE
During the second trimester (14 to 28 weeks) the fetus 
continues to grow and develop, organ function becomes 
more normal, and the growing uterus is more apparent. 
Prenatal care during this period is directed toward moni-
toring the progress of the pregnancy and detecting treat-
able complications.
Scope of the Problem: Despite the relative lack of com-

plications that occur during the second trimester, the 
early signs of later problems may fi rst appear during this 
phase of pregnancy. These may be missed without con-
tinued vigilance.

Objectives of Management: To protect the health and 
well-being of mother and fetus.

TACTICS
Relevant Pathophysiology: During the second trimester 

of gestation, levels of human chorionic gonadotropin 
plateau and often decline, easing many of the early mala-
dies of pregnancy such as breast tenderness and morning 
sickness, although the growing uterus may now bring on 
heartburn and constipation. The risk of early pregnancy 
loss has passed (except for infrequent cases of cervical 
incompetence and preterm labor) and the fetus grows 
from being just 3 inches in length at 14 weeks to weigh-
ing roughly 2 pounds by the end of the second trimester. 
There is an increase in maternal blood volume and 
cardiac output (20% greater) to feed the needs of the 
growing pregnancy. The fi rst detectable movements of 
the baby (quickening) occur during this trimester (gen-
erally about 16 to 20 weeks of gestation) and the female 
fetus has the most egg cells of any point in her life. 
(Oocytes peak at 6 to 7 million at about 16 to 20 weeks 
of gestation, declining to about 1 million at birth.) Fetal 
viability (ability to survive apart from the mother) begins 
at about 24 weeks, although intact survival at this stage 
is unlikely. Toward the end of this trimester maternal 
hemorrhoids and low back pain may occur. Colostrum 
(the fi rst form of breast milk) is present by 26 weeks of 
gestation.

Strategies: At each visit, patients should be asked about 
any problems such as vaginal bleeding, nausea/vomiting, 
dysuria, or vaginal discharge. Each prenatal visit should 
include measurements of blood pressure and weight and 
an assessment for edema. (Blood pressure generally 
declines at the end of the fi rst trimester, increasing again 
in the third trimester.) A clean-catch urine sample should 
be tested (most often by dipstick) for protein and signs 
of infection. Obstetric assessments should include 
uterine size by fundal height measurement and docu-
mentation of the presence and rate of fetal heart tones 
by the use of a fetal Doppler ultrasound device.

Screening for open neural tube and other defects (via mea-
surement of maternal serum alpha-fetoprotein and other 
markers) is generally performed between 15 and 20 
weeks.

Toward the end of this trimester, a repeat measurement 
of hemoglobin is taken, glucose screening (usually 
1-hour glucose challenge at 28 weeks for patients at low 

risk) is performed, and prophylactic treatment with Rh 
D immune globulin is given for patients who are Rh 
negative.

Patients at low risk may be followed at 4-week intervals 
until the end of this trimester. Routine use of ultraso-
nography to screen low-risk pregnancies in not cur-
rently recommended.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP001 
(Nutrition During Pregnancy), AB005 (You and Your 
Baby: Prenatal Care, Labor and Delivery, and Post-
partum Care), AP060 (Later Childbearing), AP0103 
(Having a Baby [Especially for Teens]), AP104 (Drugs 
and Pregnancy), AP119 (Exercise During Pregnancy), 
AP133 (Routine Tests in Pregnancy), AP156 (How 
Your Baby Grows During Pregnancy), CP001 (Cystic 
Fibrosis Carrier Testing: The Decision Is Yours).

IMPLEMENTATION
Special Considerations: If a genetic evaluation of the 

fetus is indicated, an amniocentesis may be performed 
between the 12th and 21st weeks of gestation. Screening 
for cystic fi brosis should be offered to all patients during 
either the fi rst or second trimester.
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Toenails appear (week 30)
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CRL, crown-to-rump length.
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THE CHALLENGE
During the third trimester (29 to 40+ weeks) the fetus 
continues to grow and develop with full maturation in 
organ function being established, maternal physiology 
continuing to change, and the cervix and uterus preparing 
for the processes of childbirth. Prenatal care during this 
period continues to be directed toward monitoring the 
progress of the pregnancy and detecting treatable 
complications.
Scope of the Problem: It is during the third trimester 

that the uterus and fetus prepare for labor and delivery. 
It is also during this phase of pregnancy that complica-
tions such as pre-eclampsia, bleeding, complications of 
diabetes or hypertension, abnormalities of growth or 
amniotic fl uid, and preterm labor may arise.

Objectives of Management: To protect the health and 
well-being of mother and fetus.

TACTICS
Relevant Pathophysiology: During the third trimester of 

gestation, the dramatic growth of the fetus continues as 
it gains its fi nal birthweight and its organs prepare for 
full function as an autonomous individual. Maternal 
blood volume almost doubles, and cardiac output reaches 
its maximum. By the 29th week, the fetus has 300 bones, 
although many of them will fuse after birth, leaving the 
adult total of 206. The fetal presenting part begins to 
descend into the maternal pelvis in the last month of 
pregnancy, resulting in a decline in fundal height, 
improved respiratory and gastric function, and greater 
pelvic pressure and discomfort. Late in this trimester, 
changes in the cervix begin the preparations for dilation 
and effacement during labor and delivery.

Strategies: At each visit, patients continue to be asked 
about any problems such as vaginal bleeding, nausea/
vomiting, dysuria, or vaginal discharge. Each prenatal 
visit should include measurements of blood pressure and 
weight and an assessment for edema. A clean-catch urine 
sample should be tested (most often by dipstick) for 
protein and signs of infection. Obstetric assessments 
should include uterine size by fundal height measure-
ment and documentation of the presence and rate of 
fetal heart tones by the use of a fetal Doppler ultrasound 
device. (Fundal height in centimeters will generally 
match the gestational age of the pregnancy up to between 
31 and 34 weeks. All measurements should be made with 
the patient’s bladder empty; a full bladder can add up to 
3 cm to the measurement.) Vaginal examinations to 
assess the dilation and effacement of cervix may be indi-
cated for those with a history of premature labor or 
those experiencing symptoms of labor. (Routine cervical 
checks near term are not normally necessary.)

For selected patients, “kick counts” may be used to assess 
the overall health of the fetus. In general, the detection 
of more than four fetal movements over the course of 

an hour indicates a healthy fetus. All patients should be 
encouraged to monitor their baby’s activity levels and 
be evaluated for any prolonged reduction or absence in 
activity.

At approximately 35 to 37 weeks of gestation a culture for 
group B streptococcus should be obtained to identify 
patients who are carriers and will require antibiotic 
treatment during labor. Some practitioners choose to 
just treat all patients during labor based on a review of 
risk factors. Both strategies are equally acceptable.

Planning and preparation for breastfeeding should be 
undertaken during this trimester. No special physical 
preparation is needed for successful breastfeeding, but 
discussion, questions, and the acquisition of needed sup-
plies (e.g., nursing bra) are best taken care of before 
delivery.

For high-risk pregnancies, antenatal testing (nonstress 
test, contraction stress test, biophysical profi le) should 
be considered and implemented as indicated.

Patients at low risk may be followed at 2-week intervals 
until approximately the 36th week, when visits occur at 
weekly intervals (or more often as dictated by the course 
of the pregnancy).

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP001 
(Nutrition During Pregnancy), AB005 (You and Your 
Baby: Prenatal Care, Labor and Delivery, and Postpar-
tum Care), AP060 (Later Childbearing), AP069 (What 
to Expect After Your Due Date), AP079 (If Your Baby 
is Breech), AP098 (Special Test for Monitoring Fetal 
Health), AP0103 (Having a Baby [Especially for Teens]), 
AP104 (Drugs and Pregnancy), AP119 (Exercise During 
Pregnancy), AP133 (Routine Tests in Pregnancy), 
AP156 (How Your Baby Grows During Pregnancy)

IMPLEMENTATION
Special Considerations: Patients at high risk should be 

rechecked for sexually transmitted diseases (syphilis, 
gonorrhea, and chlamydia) toward the end of 
pregnancy.
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THE CHALLENGE
To reduce the risk of fetal demise in those at high risk 
through the use of noninvasive tests that have acceptably 
low false-positive and false-negative results.
Scope of the Problem: There are roughly 15 fetal or 

neonatal deaths for every 1000 births in the United 
States.

Objectives of Management: To identify those fetuses at 
high risk and those whose status is deteriorating or non-
reassuring so that intervention can take place to prevent 
mortality. Ultimately, the reduction of fetal morbidity 
and the improvement of neurologic outcome would be 
ideal as well, but objective studies to support the effec-
tiveness of antepartum fetal testing are lacking.

TACTICS
Relevant Pathophysiology: The nonstress test (NST) 

and contraction stress test (CST) are based on the 
premise that when fetal oxygenation is only marginally 
adequate, the fetus will not possess the normal ability to 
modulate heart rate in response to fetal movement or to 
tolerate the stress of placental ischemia induced by 
uterine contractions. A normal (reactive) NST has two 
or more accelerations (15 beats/min for 15 seconds) in 
a 20-minute period. Acoustic stimulation may also be 
used to startle the fetus and induce a heart rate increase. 
In the CST, the occurrence of late decelerations occur-
ring with 50% or more contractions (regardless of 
frequency) is “positive” and suggests fetal risk. The bio-
physical profi le (BPP) is based on the NST, augmented 
by measures of fetal breathing movements, fetal activity 
and tone, and quantitation of amniotic fl uid volume 
rated on a 10-point scale (normal: 8–10/10, equivocal: 
6/10, abnormal: ≤5/10). The pulsatile character of fetal 
blood fl ow in the umbilical cord or the middle cerebral 
artery may be used to assess the health of high-risk 
pregnancies, but these tests require special expertise to 
both perform and interpret.

Strategies: The most commonly used antepartum fetal 
tests are the NST, CST, BPP, and movement assess-
ment (kick count and others). These may be used indi-
vidually, in sequence, or in any combination as the 
individual case demands. Each has advantages and dis-
advantages; no single test can be said to be defi nitive. 
Some possible indications for the use of antenatal fetal 
testing are shown.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP098 
(Special Tests for Monitoring Fetal Health), AP015 
(Fetal Heart Rate Monitoring During Labor).

IMPLEMENTATION
Special Considerations: The NST is more easily per-

formed than the CST, but it has the highest false-
positive rate (up to 90% of positive tests) and the highest 
risk of a false-negative test result (1.4 of 1000). The CST 
requires the induction of contractions by intravenous 
oxytocin or nipple stimulation. There must be ≥3 con-

tractions in a 10-minute test period and no late decelera-
tions. The CST has a lower false-positive rate (50%) and 
a lower risk of a false-negative result (0.4 of 1000). The 
BPP has the lowest false-positive and false-negative rates 
(0 to 0.6 of 1000) but is the most expensive and requires 
the most expertise and equipment. All testing must be 
viewed in the context of the clinical picture. The choice 
of timing and test must be made on clinical grounds, 
degree of risk, and the availability and expertise of those 
who will perform and interpret the test. Normal test 
results generally warrant further testing in a few days to 
a week. Positive or nonreassuring test results may suggest 
the need for a more invasive test (e.g., NST to CST, 
CST to BPP) or more direct intervention in the course 
of the pregnancy (delivery). Despite the extent of study 
that has accompanied these technologies, all studies 
must always be interpreted in light of all available clini-
cal factors.
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Testing based on premise that marginal fetal 
oxygenation limits fetal ability to modulate
fetal heart rate in response to fetal movement 
or to placental ischemia as a result of uterine 
contraction.  Fetal heart rate should show 
acceleration to movement or contraction

 Nonstress Test (NST)
 Contraction Stress Test (CST)
 Biophysical Profile (BPP)

Noninvasive testing used to identify ’’high-risk’’
fetus and to elicit signs of deteriorating status to 
allow intervention and prevent mortality
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Management Flowchart for Antepartum Fetal Testing
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THE CHALLENGE
The biophysical profi le is one of several tests used to evalu-
ate fetal health and reserve. Of the tests used for fetal 
assessment, the biophysical profi le is the most technologi-
cally intensive and most expensive, but it carries the lowest 
false-positive and false-negative rates (0.6 to 1/1000).
Scope of the Problem: Of pregnancies, 3% to 12% are 

at risk because of gestations that extend beyond term 
and more may be compromised by maternal disease 
states that affect fetal health or placental function (e.g., 
hypertension, diabetes), resulting in abnormalities of 
fetal growth and amniotic fl uid volume and other 
problems.

Objectives of Test: To assess fetal health and reserve.

TACTICS
Relevant Pathophysiology: The biophysical profi le is 

based on fetal heart rate response to activity (as in the 
nonstress test) but also adds the assessment of fetal tone, 
activity, and breathing as evaluated by ultrasonography. 
These parameters of activity often refl ect the impact of 
acute and subacute stress. The volume of amniotic fl uid 
(also measured by ultrasonography) can be indicative of 
fetal risk in that reductions are often associated with 
either maternal or fetal compromise (most often reduced 
fetal urine output in the face of chronic stress).

Strategies: The biophysical profi le is made up of fi ve 
assessments of fetal well-being: the volume of amniotic 
fl uid present, the frequency of fetal breathing move-
ments, fetal tone, gross body movements, and the results 
of a nonstress test. Each parameter is scored as present 
or absent (0 or 2 scale) and then scores are totaled. A 
score of 8 or 10 is considered normal; 6 is equivocal and 
suggests further evaluation; and a score of 4 or less is 
abnormal and augurs for immediate intervention. A 
score of 0 is invariably associated with signifi cant fetal 
acidemia.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Booklet AP098 (Special Tests for Monitoring Fetal 
Health).

IMPLEMENTATION
Special Considerations: Approximately 97% of biophysi-

cal profi les will be normal. The false-normal rate of 
biophysical profi les is approximately 1/1000 tests; false-
positive test results occur in 1.5% of patients.

Despite the extent of study that has accompanied the bio-
physical profi le, these studies must always be interpreted 
in light of all available clinical factors.
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BIOPHYSICAL PROFILE SCORE

Profi le Parameter Normal (= 2 points) Abnormal (= 0 points)

Amniotic fl uid volume At least 1 pocket of 1 cm in 2 
perpendicular planes

No fl uid or no pockets >1 cm

Fetal breathing movements (FBM) ≥1 FBM of 30-sec duration in 30 minutes No FBM of 30-sec duration in 30 
minutes

Fetal tone ≥1 episode of active extension and 
return or hand opening and closing

No or slow extension, poor return or 
no activity

Gross body movements ≥3 body or limb movements in 30 
minutes

≤2 body or limb movements in 
30 min

Reactive fetal heart rate Reactive nonstress test Nonreactive nonstress test

The biophysical profi le score is established by summing the values obtained on each of the fi ve-component tests.
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An ultrasound is used for four of the five factors in the biophysical profile (fetal breathing, movement, tone, and fluid volume).

The fifth factor in a biophysical profile is the heart rate response to activity, which is measured by a nonstress test.



Pamphlet 098 (Special Tests for Monitoring Fetal 
Health), AP015 (Fetal Heart Rate Monitoring During 
Labor).

IMPLEMENTATION
Special Considerations: If contractions are occurring 

spontaneously at a rate of at least three every 10 minutes, 
the term “contraction stress test” is generally used, 
whereas the term “oxytocin challenge test” is used when 
contractions must be induced through oxytocin admin-
istration. Like most tests of fetal status, the contraction 
stress test has a moderate false-positive rate. Conse-
quently, the interpretation of a positive test result must 
be made in the perspective of other information about 
the mother and fetus, including the results of other tests 
such as the nonstress test or biophysical profi le. (See also 
“Antepartum Testing.”)
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THE CHALLENGE
Fetal health may be assessed using the contraction stress 
test (also called “oxytocin challenge test”). This test is 
somewhat analogous to an exercise stress test for the evalu-
ation of adult cardiac function in that problems or weak-
nesses that are normally compensated for at rest may 
become apparent with stress. In the contraction stress test, 
the fetal–placental–maternal unit is stressed through 
uterine contractions. The resulting periodic deprivation of 
uterine blood fl ow can be used to evaluate the robustness 
of the fetal condition.
Scope of the Problem: Of pregnancies, 3% to 12% are 

at risk because of gestations that extend beyond term. 
More pregnancies may be compromised by maternal 
disease states that affect fetal health or placental function 
(e.g., hypertension, diabetes) resulting in abnormalities 
of fetal growth and amniotic fl uid volume and other 
problems.

Objectives of the Test: To assess fetal health and 
reserve.

TACTICS
Relevant Pathophysiology: During uterine contractions, 

uterine intramural pressure exceeds perfusion pressure, 
resulting in transient ischemia and loss of blood delivery 
to the intervillous spaces. When the fetus and placenta 
are healthy, this loss of blood fl ow causes no change in 
fetal tissue oxygenation, and there is no compensatory 
or reactive change in fetal heart rate. When the fetal–
placental or placental–maternal relationships have been 
degraded, this brief loss of perfusion may be suffi cient 
to cause a reduction in heart rate in the same way as that 
seen in labor when late decelerations are found.

Strategies: If uterine contractions are occurring spontane-
ously, the contraction stress test may proceed directly. 
To perform the oxytocin challenge test there must be 
no contraindications to the use of oxytocin. Fetal heart 
rate and uterine activity monitoring are established and 
contractions are induced using oxytocin or through 
intermittent nipple stimulation. Contractions must 
occur at a rate of three per 10 minutes for at least three 
10-minute periods. A normal stress test should show 
normal fetal heart rate variability and the absence of 
periodic decelerations. Accelerations with fetal activity 
are reassuring.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
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Uterine artery blood fl ow increases from about 50 mL/min 
in early gestation to 500 to 750 mL/min by term. 
Doppler fl ow studies of the uterine artery have been 
used in an effort to predict the development of 
pre-eclampsia and other complications. Unfortunately, 
uterine artery Doppler fl ow velocity appears to have 
limited diagnostic accuracy in predicting pre-eclampsia, 
intrauterine growth restriction (IUGR), and perinatal 
death.

Strategies: Doppler fl ow studies may be used to assess 
blood fl ow in the umbilical blood vein and arteries, fetal 
brain, and fetal heart. A Doppler fl ow study is often used 
when a fetus has intrauterine growth restriction or 
abnormalities of amniotic fl uid volume.

Blood fl ow in the fetal ductus arteriosus can be assessed 
when the fetus has been exposed to nonsteroidal anti-
infl ammatory drugs.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Booklet AP098 (Special Tests for Monitoring Fetal 
Health).

IMPLEMENTATION
Special Considerations: Despite its usefulness in the 

evaluation of the fetus at risk, intrapartum umbilical 
artery Doppler velocimetry is a poor predictor of adverse 
perinatal outcomes.

Recent studies suggest that even such factors as a choles-
terol-lowering diet can infl uence umbilical artery blood-
fl ow patterns.

Notwithstanding the extent of study that has accompanied 
these technologies, Doppler fl ow studies must always 
be interpreted in light of all available clinical factors. 
Because prenatal Doppler studies have not been proved 
to benefi t pregnancy outcome, many investigators still 
consider obstetric Doppler velocimetry to be an inves-
tigational tool.
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Doppler Flow Studies 187

THE CHALLENGE
Doppler fl ow studies (also known as Doppler velocimetry) 
constitute a group of tests used to evaluate fetal health and 
reserve through the assessment of blood fl ow characteris-
tics in the umbilical cord, middle cerebral artery, or other 
vascular structures. Of the tests used for fetal assessment, 
Doppler fl ow studies are technologically intensive, are 
expensive, and require special expertise to perform and 
interpret.
Scope of the Problem: Of pregnancies, 3% to 12% are 

at risk because of gestations that extend beyond term 
and more may be compromised by maternal disease 
states that affect fetal health or placental function (e.g., 
hypertension, diabetes), resulting in abnormalities of 
fetal growth or amniotic fl uid volume and other prob-
lems. Current applications of Doppler fl ow studies are 
generally limited to cases of fetal growth restriction.

Objectives of Test: To assess fetal health and reserve.

TACTICS
Relevant Pathophysiology: The Doppler principle states 

that when energy is refl ected from a moving boundary, 
the frequency of the refl ected energy varies in relation 
to the velocity of the moving boundary. In clinical prac-
tice, this principle is used to determine the velocity of 
blood fl ow in vessels because the frequency of sound 
refl ected from moving blood cells is slightly altered in 
proportion to the velocity of the blood fl ow (and the 
cosine of the angle of incidence).

During the cardiac cycle, blood fl ow within the fetal cir-
culation is pulsatile, with the difference in fl ow during 
systole and diastole gradually declining with gestational 
age and other factors. In the umbilical artery, this sys-
tolic to diastolic (S/D) ratio decreases from about four 
at 20 weeks, to less than three at 30 weeks, and fi nally 
to around two near term. Much of this change is medi-
ated by the health and function of the placenta, and 
when this is compromised, diastolic fl ow diminishes. In 
extreme cases of fetal–placental compromise, diastolic 
fl ow may be absent or even show reversal of fl ow direc-
tion. Absent end-diastolic fl ow is associated with signifi -
cant fetal compromise. Babies with abnormal umbilical 
artery Doppler blood fl ow results have a signifi cantly 
higher rate of cesarean delivery for fetal distress, longer 
stays in the neonatal intensive care unit, and increased 
neonatal morbidity regardless of whether they were of 
normal size or growth restricted.

When there is fetal anemia, the associated increased cardiac 
output and relatively lower blood viscosity result in 
increased blood fl ow in the middle cerebral artery. This 
fl ow can be measured and used to evaluate fetuses with 
alloimmunization. (Fetuses with blood fl ow greater than 
1.5 times the median [multiples of median, or MoM] are 
correctly identifi ed with anemia with only a 12% false-
positive rate.) Increased middle cerebral artery blood 
fl ow has also been proposed as a marker for altered 
blood fl ow before other indicators of hypoxemia may be 
present.
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Doppler flow studies constitute a group of tests used to evaluate fetal health and reserve through the assessment of blood flow characteristics
in fetal and uterine vessels and fetal heart. Routinely, though, only the study of umbilical and cerebral blood vessels is of major relevance.

Current applications of Doppler flow studies are generally limited to cases of fetal intrauterine growth restriction (IUGR). Babies with abnormal
umbilical artery Doppler blood flow results have a significantly higher rate of cesarean section delivery for fetal distress, longer stays in the
neonatal intensive care unit, and increased neonatal morbidity regardless of whether they were of normal size or growth restricted.
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of NSTs are not reactive.) Variable decelerations may 
be observed in up to 50% of NSTs. If sporadic and brief 
(<30 seconds), they are inconsequential and do not indi-
cate fetal compromise or the need for intervention. 
(Repetitive variable decelerations [at least three in 20 
minutes], even if mild, have been associated with an 
increased risk of cesarean delivery for fetal indications.) 
Because of these factors, the interpretation of a nonreac-
tive test must be made in the perspective of other infor-
mation about the mother and fetus, including the results 
of other tests such as the contraction stress test or bio-
physical profi le. (See also “Antepartum Testing.”)
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Nonstress Testing 188

THE CHALLENGE
Fetal health may be assessed using the nonstress test 
(NST). This test is the simplest of the antenatal tests to 
perform and often represents the fi rst line in managing an 
at-risk pregnancy.
Scope of the Problem: Of pregnancies, 3% to 12% are 

at risk because of gestations that extend beyond term. 
More pregnancies may be compromised by maternal 
disease states that affect fetal health or placental function 
(e.g., hypertension, diabetes) resulting in abnormalities 
of fetal growth or amniotic fl uid volume and other 
problems.

Objectives of the Test: To assess fetal health and 
reserve.

TACTICS
Relevant Pathophysiology: The NST is based on the 

premise that when fetal oxygenation is only marginally 
adequate, the fetus will not possess the normal ability to 
alter heart rate in response to fetal movement. A normal 
(reactive) NST has two or more accelerations in fetal 
heart rate that peak at 15 beats/min (although not neces-
sarily remaining at that level), lasting for 15 seconds in 
a 20-minute period. Loss of reactivity is most often 
associated with fetal sleep but may result from any cause 
of central nervous system depression, including fetal 
acidosis. It may be necessary to continue the tracing for 
40 minutes or longer to take into account the fetal sleep–
wake cycle. Acoustic stimulation may also be used to 
startle the fetus and induce a heart rate increase.

Strategies: The NST is considered reactive (normal) if 
there are two or more fetal heart rate accelerations (as 
defi ned previously) within a 20-minute period, with or 
without fetal movement felt by the mother. Accelera-
tions with fetal activity are reassuring. A nonreactive 
NST is one that does not meet these criteria (lacks suf-
fi cient fetal heart rate accelerations) over a 40-minute 
period. A reactive NST is a good predictor of adequate 
fetal oxygenation, and most reactive fetuses do well for 
at least another week.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet 098 (Special Tests for Monitoring Fetal 
Health), AP015 (Fetal Heart Rate Monitoring During 
Labor).

IMPLEMENTATION
Special Considerations: To increase the reliability of the 

NST, the patient should not have smoked recently. The 
NST is more easily performed than the contraction 
stress test, but it has the highest false-positive rate (up 
to 90% of positive tests) and the highest risk of a false-
negative test result (1.4 of 1000). (The NST of the 
healthy preterm fetus is frequently nonreactive: from 24 
to 28 weeks of gestation, up to 50% of NSTs may not 
be reactive, and from 28 to 32 weeks of gestation, 15% 
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• Medication effects
• Prolonged deceleration
• Fetal anomaly (cardiac or other)
• Uterine hypertonus or tachysystole (resulting in fetal 

stress)
• Conduction anesthesia
Associated Conditions: Possible fetal hypoxia, depres-

sion, acidosis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography may identify abnormalities of 

the placenta (abruption) but plays a minor role in the 
evaluation of the fetus with bradycardia.

Special Tests: Fetal scalp pH or pulse oximetry (when 
available) may be of assistance in determining the fetal 
status.

Diagnostic Procedures: Clinical evaluation of mother 
and fetus.

Pathologic Findings
Based on underlying pathophysiologic conditions.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Maternal hydration, change in mater-

nal position (lateral recumbent), maternal oxygen 
therapy.

Specifi c Measures: Aggressive fetal and maternal evalua-
tion, amnioinfusion, tocolytics (when hypertonus is 
involved), expedited delivery in the face of nonreassur-
ing changes.

Fetal Heart Rate Testing: Bradycardia 189

INTRODUCTION
Description: Bradycardia is a decrease in the baseline 

heart rate (generally below 120 beats per minute [bpm]). 
Moderate bradycardia is generally defi ned as 80 to 
100 bpm, and severe bradycardia as less than 80 bpm, 
for more than 3 minutes.

Prevalence: Mild fetal bradycardia is seen during approxi-
mately 2% of labors.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Depressed fetal oxygenation (placental dysfunc-

tion, abruption); fetal acidosis. Effects of maternal con-
dition (hypotension, medication, position, signifi cant 
hypothermia); congenital fetal heart block; paracervical 
block; head compression (during fi nal descent of the 
fetus especially in the occiput posterior position).

Risk Factors: Fetal hypoxia, reduced placental perfusion 
(maternal or fetal side), maternal sedation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Baseline heart rate below 120 bpm (110 bpm in some 

countries or studies)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Capture of maternal heart beat rather than that of the 

fetus
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Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP015 
(Fetal Heart Rate Monitoring During Labor), AP098 
(Special Tests for Monitoring Fetal Health).

Drug(s) of Choice
(Tocolytics may be used if uterine tetany is thought to play 

a role in fetal stress.)
Contraindications: Tocolytics are relatively contraindi-

cated in the absence of a diagnosis.

FOLLOW-UP
Patient Monitoring: Continued maternal and fetal 

assessment.
Prevention/Avoidance: Adequate maternal hydration, 

left lateral recumbent position for labor.
Possible Complications: Progressive deterioration of 

fetal status unless underlying processes are identifi ed 
and corrected.

Expected Outcome: With aggressive diagnosis and man-
agement, outcome will generally be good.

MISCELLANEOUS
Other Notes: Intrapartum fetal heart rate monitoring is 

only one part of the overall evaluation of mother and 
fetus. This modality must be used to augment clinical 
judgment, not replace it.
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 Shallow U-shaped, with gradual onset and resolution, 
generally (10 to 30 bpm), that reaches a nadir at the peak 
of uterine activity; rarely associated with heart rates 
below 100 to 110 bpm

• Variable decelerations
 Slowing with abrupt onset and return, frequently associ-

ated with accelerations before, after, or both; variable in 
depth and duration but coincide with the compression 
of the umbilical cord during contraction

• Late decelerations
 U-shaped, with gradual onset and resolution, generally 

shallow (10 to 30 bpm), and reaches a nadir after the 
peak of uterine activity; often associated with decreased 
variability

DIAGNOSTIC APPROACH
Diff erential Diagnosis
Variable Decelerations
• Cord compression
• Cord prolapse
• Head compression (less common, generally results in a 

more gradual deceleration that is proportional to the 
strength and duration of the contraction but may refl ect 
maternal expulsive efforts)

Late Decelerations
• Uterine hypertonus or tachysystole
• Conduction anesthesia
• Maternal hypotension
• Placental abruption
• Medication effects
Associated Conditions: Oligohydramnios, pre-

eclampsia, eclampsia, maternal hypertension, transient 
maternal hypotension, intrauterine growth restriction, 
placental abruption.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography may be used to assess possible 

causes.
Special Tests: Fetal scalp pH or pulse oximetry (when 

available) may be of assistance in determining the fetal 
status.

Diagnostic Procedures: Clinical evaluation of mother 
and fetus.

Pathologic Findings
An elongated umbilical cord or an umbilical cord wrapped 
around the neck are frequently seen in the presence of 
variable decelerations. Placental fi ndings often refl ect 
underlying maternal or fetal disease associated with late 
decelerations.

Fetal Heart Rate Testing: 
Periodic Changes

190

INTRODUCTION

Description: Periodic changes in the fetal heart rate in 
conjunction with uterine contractions may occur. These 
may indicate fetal stress when they are persistent, are 
progressively deeper, or become longer lasting. Recur-
rent decelerations are defi ned as occurring with ≥50% 
of contractions during a 20-minute period. In the United 
States, decelerations in the fetal heart rate are classifi ed 
by their relationship to uterine activity: early, late, 
and variable. The shape of the deceleration is also sig-
nifi cant in the classifi cation. Accelerations higher than 
the baseline often accompany fetal movement and are 
reassuring.

Prevalence: Mild and transient periodic decelerations are 
not uncommon during the course of normal labor. 
Accelerations are documented in virtually all normal 
labors.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes:
• Accelerations
 Physiologic response to fetal activity or external stimuli 

(acoustic stimulation, scalp stimulation, fetal scalp blood 
sampling). Compensatory accelerations also occur fol-
lowing variable decelerations. These changes refl ect an 
intact neurohormonal cardiovascular control system

• Early decelerations
 Physiologic response to head compression; dural stimu-

lation mediated via the vagus nerve (“diving refl ex”); 
these changes are not associated with hypoxia, academia, 
or low Apgar scores

• Variable decelerations
 Compensatory response to obstruction of umbilical 

blood fl ow
• Late decelerations
 Decreased fetal oxygenation with refl ex bradycardia or 

myocardial depression; this type of deceleration suggests 
the greatest fetal stress despite the relatively modest 
change in heart rate

Risk Factors: Early: occiput posterior position, cephalo-
pelvic disproportion. Variable: low amniotic fl uid 
volume, cord prolapse, abnormal lie. Late: placental 
aging, reduced placental perfusion (maternal disease, 
vascular spasm, medications).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Accelerations
 Abrupt increase in fetal heart rate that reaches a 

maximum within 30 seconds
• Early decelerations
474
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Maternal hydration, change in 
maternal position (lateral recumbent), maternal oxygen 
therapy.

Specifi c Measures: Aggressive fetal and maternal evalua-
tion, amnioinfusion, tocolytics (when hypertonus is 
involved), expedited delivery in the face of nonreassur-
ing changes.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP015 
(Fetal Heart Rate Monitoring During Labor), AP098 
(Special Tests for Monitoring Fetal Health).

Drug(s) of Choice
(Tocolytics may be used if uterine tetany or tachysystole 

are thought to play a role in fetal stress.)
Contraindications: Tocolytics are relatively contraindi-

cated in the absence of a diagnosis.

FOLLOW-UP
Patient Monitoring: Continued maternal and fetal 

assessment.
Prevention/Avoidance: Adequate maternal hydration, 

left lateral recumbent position for labor. Continued 
assessment of fetal status in postdate pregnancies.

Possible Complications: Progressive deterioration of 
fetal status unless underlying processes are identifi ed 
and corrected.

Expected Outcome: With aggressive diagnosis and man-
agement, outcome will generally be good.

MISCELLANEOUS
Other Notes: Intrapartum fetal heart rate monitoring is 

only one part of the overall evaluation of mother and 
fetus. This modality must be used to augment clinical 
judgment, not replace it.
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• Maternal hypotension
• Placental abruption
• Medication effects (magnesium sulfate, sedatives)
Associated Conditions: Prematurity, fetal stress.

Workup and Evaluation
Laboratory: No evaluation indicated
Imaging: Ultrasonography may be used to assess possible 

causes.
Special Tests: Fetal scalp pH (when available) may be of 

assistance in determining the fetal status.
Diagnostic Procedures: Clinical evaluation of mother 

and fetus.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Maternal hydration, change in 

maternal position (lateral recumbent), maternal oxygen 
therapy.

Specifi c Measures: Aggressive fetal and maternal evalua-
tion, amnioinfusion, tocolytics (when hypertonus is 
involved), expedited delivery in the face of nonreassur-
ing changes.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP015 
(Fetal Heart Rate Monitoring During Labor), AP098 
(Special Tests for Monitoring Fetal Health).

Fetal Heart Rate Testing: 
Reduced Variability

191

INTRODUCTION

Description: Reduced variability is characterized by a 
reduction in the normal variation in heart rate from beat 
to beat that may signal fetal stress.

Prevalence: Reduced variability is a common fi nding 
when the fetal status is compromised. It also occurs 
when the fetus is sleeping.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Fetal hypoxia with neurologic depression (when 

decelerations are absent, reduced variability is unlikely 
to result from hypoxia); extreme prematurity; maternal 
sedation; fetal sleep.

Risk Factors: Prematurity, maternal sedation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Reduction in the variation of heart rate to below 3 to 5 

beats per minute (most commonly associated with peri-
odic decelerations). This must be differentiated from the 
sinusoidal patterns of variations that have a smooth sine-
wave–like pattern of regular frequency and amplitude.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine hypertonus or tachysystole
• Conduction anesthesia

477

Reduced variablility

BPM

mm Hg

BPM, beats per minute.

160

120

100

50



478 SECTION 10 • Obstetrics: General Considerations

Drug(s) of Choice

(Tocolytics may be used if uterine tetany or tachysystole 
are thought to play a role in fetal stress.)

Contraindications: Tocolytics are relatively contraindi-
cated in the absence of a diagnosis.

FOLLOW-UP
Patient Monitoring: Continued maternal and fetal 

assessment.
Prevention/Avoidance: Adequate maternal hydration, 

left lateral recumbent position for labor.
Possible Complications: Progressive deterioration of 

fetal status unless underlying processes are identifi ed 
and corrected.

Expected Outcome: With aggressive diagnosis and man-
agement, outcome will generally be good.

MISCELLANEOUS
Other Notes: When the fetal heart rate is increased, there 

is an apparent reduction in beat-to-beat variability based 
solely on physiologic constraints and does not refl ect 
fetal stress.

Intrapartum fetal heart rate monitoring is only one part of 
the overall evaluation of mother and fetus. This modal-
ity must be used to augment clinical judgment, not 
replace it.
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• Congenital heart disease
• Fetal anemia or blood loss
• Medication effects
• Uterine rupture
Associated Conditions: Chorioamnionitis, maternal 

fever, maternal dehydration.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Fetal scalp pH or pulse oximetry 

(when available) may be of assistance in determining the 
fetal status.

Diagnostic Procedures: Clinical evaluation of mother 
and fetus.

Pathologic Findings
Based on underlying pathophysiologic conditions.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Maternal hydration, change in 

maternal position (lateral recumbent), maternal oxygen 
therapy.

Specifi c Measures: Aggressive fetal and maternal evalua-
tion, amnioinfusion, tocolytics (when hypertonus is 
involved), expedited delivery in the face of nonreassur-
ing changes.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Booklet AP015 

Fetal Heart Rate Testing: Tachycardia 192

INTRODUCTION

Description: Tachycardia is an increase in the baseline 
heart rate (generally above 160 beats per minute [bpm]). 
Mild tachycardia is generally defi ned as 161 to 180 bpm, 
and severe tachycardia as greater than 180 bpm, for 
more than 3 minutes.

Prevalence: Mild fetal tachycardia is seen during approxi-
mately 2% of labors.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Maternal fever (most common); intra-amniotic 

infection (fetal tachycardia may occur even before 
maternal fever is present); fetal congenital heart disease; 
depressed fetal oxygenation; fetal acidosis; fetal anemia 
or blood loss; medication effects (atropine, terbutaline); 
maternal hypotension.

Risk Factors: Maternal, fetal, or uterine infection.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Increased fetal heart rate (baseline) above 160 bpm (fre-

quently associated with an apparent loss of beat-to-beat 
variability)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Maternal fever (chorioamnionitis)
• Intra-amniotic infection
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(Fetal Heart Rate Monitoring During Labor), AP098 
(Special Tests for Monitoring Fetal Health).

Drug(s) of Choice
None (digoxin therapy for selected fetal tachyarrhythmias, 

such as fetal supraventricular tachycardia, may be 
indicated).

FOLLOW-UP
Patient Monitoring: Continued maternal and fetal 

assessment.
Prevention/Avoidance: Adequate maternal hydration, 

reduced number of cervical examinations in patients 
at risk for infection (premature rupture of the 
membranes).

Possible Complications: Progressive deterioration of 
fetal status unless underlying processes are identifi ed 
and corrected.

Expected Outcome: With aggressive diagnosis and man-
agement, outcome will generally be good.

MISCELLANEOUS
Other Notes: When the fetal heart rate is increased, there 

is an apparent reduction in beat-to-beat variability based 
solely on physiologic constraints and does not refl ect 
fetal stress.

Intrapartum fetal heart rate monitoring is only one part of 
the overall evaluation of mother and fetus. This modal-
ity must be used to augment clinical judgment, not 
replace it.
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IMPLEMENTATION

Special Considerations: Breastfeeding is contraindicated 
in patients with human immunodefi ciency virus (HIV), 
cytomegalovirus, hepatitis B virus infections, and human 
T-cell lymphotropic virus type I or type II and in those 
who have active untreated tuberculosis or varicella or 
active herpes simplex virus with breast lesions. Sub-
stances of abuse (including alcohol) pass to breast milk, 
as do some medications. Breastfed infants often lose 
weight in the fi rst few days and do not regain birth-
weight until as late as day 10. Growth spurts often occur 
at about 10 days, 6 weeks, 3 months, and 4 to 6 months. 
If the infant fails to thrive, support and evaluation are in 
order. Care must be taken to wash the hands (and any 
equipment used) well before breastfeeding or breast 
manipulation. The nipples and the infant’s face should 
also be clean before each feeding. Fresh breast milk may 
be safely kept for 6 to 10 hours at room temperature or 
72 hours under refrigeration. Breast milk may also be 
frozen and kept for 6 months in a home freezer or 12 
months at −20°C. Thawed breast milk should be used 
within 24 hours and may not be refrozen. Breast milk 
should never be warmed in a microwave oven. The 
volume of milk required for each feeding varies widely 
but is normally between 2 and 5 oz for newborns, 4 to 
6 oz for infants 2 to 4 months of age, and 5 to 7 oz for 
babies 4 to 6 months old. One study found that 65% of 
women with augmentation mammoplasty have lactation 
insuffi ciency.
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Breastfeeding (Lactation) 193

THE CHALLENGE

To assist patients in successfully nursing their infant(s).
Scope of the Problem: In 2005, 72.9% of new U.S. 

mothers initiated breastfeeding; however, only about 
41% of infants are breastfed after 6 months.

Objectives of Management: Encourage nursing as 
feeding strategy, assist patients to prepare for nursing 
and to deal with problems if they occur.

TACTICS
Relevant Pathophysiology: Breastfeeding is the preferred 

method of feeding for newborns and infants. Evidence 
continues to mount regarding the value of breastfeeding 
for both women and their infants. Breastfed infants have 
fewer respiratory, gastrointestinal, and ear (otitis media) 
infections and fewer allergies. Breast milk is more easily 
digested, better absorbed, and less constipating than 
formula. Breastfeeding hastens uterine involution. Stim-
ulation of the areola causes the secretion of oxytocin, 
which is responsible for the letdown refl ex and ductal 
contraction that expels the milk. Suckling stimulates 
further milk production. Milk production is often not 
well established until day 3 of nursing. Patients should 
maintain adequate fl uid intake and an increase of approx-
imately 200 kcal/day in dietary intake. Prenatal vitamin 
supplementation should be continued. Blocked ducts 
and mastitis are the most common complications. Mas-
titis mimics blocked ducts (sore, fi rm lump or lumps) 
with the addition of erythema and fever. Warm, moist 
packs; analgesics; and antibiotics that are effective against 
Staphylococcus aureus are appropriate therapies. Infection 
comes from the infant’s nose and mouth. Other sources 
of fever must also be considered (endometritis).

Strategies: Preparation for nursing—encourage breast-
feeding, discuss plans early, address issues such as work 
and weaning, discuss the role of supplementation, and 
introduce techniques. Involvement of the father and 
others increases the chance of success. Preparation of 
the nipples in advance is not required.

Nursing—initially the infant should nurse at least nine 
times in 24 hours to encourage milk production. Once 
milk production is established, the infant should dictate 
the frequency and duration of nursing—six or more wet 
diapers per day and a weight gain of approximately 1 oz/
day indicate adequate feeding. The breasts should be 
hard before and soft after nursing.

Weaning—introduce the bottle by 3 to 4 weeks as an 
occasional supplement (may use pumped breast milk). 
Complete weaning may be done either gradually (sub-
stituting bottles for some feedings) or abruptly. If 
engorgement occurs, analgesia, ice, and compressive 
binding provide the greatest relief. Medication to sup-
press lactation is generally not effective.

Patient Education: Reassurance, support, specifi c sugges-
tions; American College of Obstetricians and Gynecolo-
gists Patient Education Pamphlet AP029 (Breastfeeding 
Your Baby).
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Abnormalities of Placental Implantation 194

INTRODUCTION
Description: Failure of the normal process of decidua 

formation results in a placental implantation in which 
the villi adhere directly to (accreta, 78%), invade into 
(increta, 17%), or go through (percreta, 5%) the myo-
metrium. One portion (partial) or all (total) of the pla-
centa may be involved.

Prevalence: Diffi cult to assess; estimates vary from 1 in 
1667 to 1 in 70,000 pregnancies (average 1 in 7000).

Predominant Age: Reproductive, average 29.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Abnormal decidua formation at the time of pla-

cental implantation. (Imperfect development of the 
fi brinoid [Nitabuch’s] layer.) Abnormal site of placental 
implantation (previa, 64% of placenta accreta, cornual 
or lower uterine segment, or uterine scars such as site 
of previous cesarean delivery).

Risk Factors: Placenta previa (without previous uterine 
surgery 5%, with previous surgery 15% to 70%), previ-
ous cesarean delivery, multigravidity (1 of 500,000 for 
parity <3, 1 of 2500 for parity >6), older pregnant 
women, previous uterine curettage, previous uterine 
sepsis, previous manual removal of the placenta, leio-
myomata, uterine malformation, prior abortion, endo-
metrial ablation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Failure of normal placental separation
• Abnormally heavy bleeding after delivery of the placenta 

(may be life threatening)
• History of antepartum hemorrhage

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Placenta previa
• Uterine rupture with expulsion of the placenta
• Uterine rupture at the time of manual removal of the 

placenta
Associated Conditions: Placenta previa (15%), post-

partum hemorrhage.

Workup and Evaluation
Laboratory: Complete blood count after delivery to assess 

blood loss (which may be excessive).
Imaging: No imaging indicated. (Ultrasonography has 

been used to make the diagnosis before labor in unusual 
cases. Low-lying placentas noted in studies performed 
at less than 30 weeks may “migrate,” leaving the cervix 
free at term [up to 90% of cases].)

Special Tests: None indicated.
Diagnostic Procedures: Generally diagnosed only at 

delivery by failure of the normal separation mechanism. 
Final diagnosis is established histologically.

Pathologic Findings
Absence of the decidua basalis (replaced by loose con-
nective tissue). The decidua parietalis may be normal or 
absent. The villi may be separated from the myometrial 
cells by a layer of fi brin.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Aggressive fl uid and blood support 

as necessary. Oxytocin or other uterotonic agents to 
promote uterine contractions after placental delivery (if 
accomplished).

Specifi c Measures: Most patients require hysterectomy. 
If the invasion of the myometrium is incomplete and the 
bladder is spared, conservative management by uterine 
packing may be possible. Any time the diagnosis is con-
sidered, preparations for hysterectomy, including anes-
thesia, instruments, and adequate blood, should be ready 
before any attempt is made to free the placenta.

Diet: Nothing by mouth until the patient’s condition has 
been stabilized.

Activity: Bed rest until the patient’s condition has been 
stabilized.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP038 
(Bleeding During Pregnancy), AP006 (Cesarean Birth), 
AP025 (Ultrasound Exams).

Drug(s) of Choice
Uterotonics should be available, and broad-spectrum anti-

biotics should be given prophylactically.

FOLLOW-UP
Patient Monitoring: Hemodynamic monitoring during 

the acute diagnosis and treatment.
Prevention/Avoidance: Patients at high risk may be 

studied by ultrasonography in an attempt to identify the 
absence of the subplacental hypoechoic zone or the 
presence of lacunar blood-fl ow patterns. If present, plans 
for autologous blood donation and elective cesarean 
hysterectomy may be made. The absence of these fi nd-
ings does not rule out this possibility.

Possible Complications: Life-threatening hemorrhage 
may occur; maternal mortality of 2% to 6% has been 
reported for treatment by hysterectomy and up to 30% 
for conservative management. Coagulopathy secondary 
to blood loss and replacement is common. Spontaneous 
rupture of the uterus may occur before labor. Rupture 
of the uterus or inversion may occur during attempts to 
remove the placenta.

Expected Outcome: Most patients go to term with normal 
fetal development. If the possibility is recognized and 
appropriate treatment is rendered, maternal survival is 
probable, although loss of the uterus is common. It is 
hypothesized that small areas of accreta may result in 
placental cotyledon(s) being torn from the placenta and 
that these cotyledons may become placental polyps.
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MISCELLANEOUS

ICD-9-CM Codes: 667.0 (All types, without hemor-
rhage), 666.0 (All types, with hemorrhage).
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THE CHALLENGE
Active management of labor is a system of labor manage-
ment designed to promote effective labor and reduce the 
need for cesarean delivery.
Scope of the Problem: Cesarean birth rate for nullipa-

rous patients approximates 30% in many areas. Active 
management has been associated with cesarean delivery 
rates of less than 5% for its developers (Ireland).

Objectives of Management: To reduce cesarean delivery 
rates through a system of management that includes 
education, strict criteria for labor and abnormal prog-
ress, one-on-one care, and the use of high-dose oxytocin 
(when needed).

TACTICS
Relevant Pathophysiology: As developed in Ireland, 

active management of labor is based on the following:
• Patient education
• Strict criteria for the diagnosis of labor, the determi-

nation of abnormal progress, and the diagnosis of fetal 
compromise

• One-on-one nursing care during labor
• Use of high-dose oxytocin infusion (when needed)
• Peer review of all operative deliveries

Strategies: In Ireland, where this technique was devel-
oped, active management of labor is restricted to nul-
liparous patients with singleton pregnancies in vertex 
presentation with no evidence of fetal compromise. 
Women are carefully instructed to come to the hospital 
early in labor. Labor is confi rmed by the presence of 
complete effacement, the passage of the mucous plug, 
or rupture of the membranes. If these criteria are met, 
the patient is admitted to the hospital and the mem-
branes are ruptured within 1 hour (if not already rup-
tured). Vaginal examination is performed hourly, and 
administration of high-dose oxytocin is begun if dilation 
falls below 1 cm/hour. Oxytocin is begun at 6 mU/min, 
and the dose is increased every 15 minutes until a 
maximum of 40 mU/min is reached, active labor is 
established, or hyperstimulation occurs. As a part of this 
process, one-on-one nursing care is provided, and fetal 
status is assessed by auscultation every 5 minutes. Fetal 
compromise is diagnosed by fetal scalp pH. Cesarean 
delivery is performed if delivery is not imminent 12 
hours after admission or if fetal compromise is 
diagnosed.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP004 
(How to Tell When Labor Begins).

IMPLEMENTATION
Special Considerations: The Irish experience with active 

management of labor has resulted in a reduced rate of 
births by cesarean delivery without untoward events. 
Which elements of the management (education, early 
amniotomy, intensive nursing, aggressive use of oxyto-
cin, or methods of establishing distress) are directly 

responsible for this success is unknown. Attempts to 
apply only some elements of the program have generally 
not yielded the same reductions in cesarean section 
rates. It should be noted that conduction (epidural) anes-
thesia is also less common in Ireland.
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True labor

Delivery soon

No

No

Yes

Yes

12 hours

Observe at home

· Amniotomy within 1 hour
· One-on-one care
· Intermittant fetal assessment
· High-dose oxytocin (if needed)

Operative delivery

Vaginal delivery



Workup and Evaluation
Laboratory: Complete blood count, evaluation of liver 

function, serum bilirubin, clotting studies, serum 
ammonia.

Imaging: Ultrasonography, computed tomography, or 
magnetic resonance imaging may demonstrate the fatty 
metamorphosis, but false-negative results may be as high 
as 80%.

Special Tests: None indicated.
Diagnostic Procedures: History, physical and laboratory 

examinations.

Pathologic Findings
Grossly the liver is small, soft, yellow, and greasy. Histo-
logically there are swollen hepatocytes with microvesicular 
fat and central nuclei and periportal sparing. There may 
also be lipid accumulation within renal tubular cells.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid evaluation, supportive 

measures.
Specifi c Measures: The only specifi c measure is delivery, 

which generally arrests the process. The decision 
between cesarean or vaginal birth remains uncertain and 
controversial. Transfusion with fresh-frozen plasma, 
cryoprecipitate, whole blood, packed red blood cells, 
and platelets may be necessary if surgery is planned or 
bleeding ensues. Liver transplantation may have to be 
considered in selected patients.

Diet: Nothing by mouth.
Activity: Strict bed rest. Often requires admission to 

intensive care facilities.

Drug(s) of Choice
No specifi c medications. Other medications based on 

symptoms and condition.

FOLLOW-UP
Patient Monitoring: Intensive monitoring for circula-

tory, renal, and hepatic collapse. Often the fetus is 
severely compromised (often dead at the time of diag-
nosis) and also requires intensive monitoring.

Prevention/Avoidance: None.
Possible Complications: At one time, this was frequently 

fatal for both mother (75%) and fetus (90%); lower 
mortality rates have been reported in recent studies 
(as low as 10% maternal and 20% fetal mortality). 
Hypoglycemia and hepatic coma (60% of patients), 
coagulopathy (55%), and renal failure (50%) may occur. 
Sepsis, aspiration, circulatory collapse, pancreatitis, and 
gastrointestinal bleeding are all common.

Expected Outcome: May be fatal for both mother and 
fetus. If the diagnosis is established and delivery is 

Acute Fatty Liver of Pregnancy 196

INTRODUCTION
Description: Acute fatty liver is a rare complication of 

pregnancy that results in acute liver failure, often with 
catastrophic consequences. It is also known as acute fatty 
metamorphosis or acute yellow atrophy.

Prevalence: One of 10,000 to 15,000 pregnancies.
Predominant Age: Reproductive.
Genetics: There appears to be a link to a recessively inher-

ited mitochondrial abnormality of fatty acid oxidation, 
fi rst studied in children with Reye syndrome. The most 
common defect is a mutation coding for long-chain-
3-hydroxyacyl-CoA-dehydrogenase (LCHAD).

ETIOLOGY AND PATHOGENESIS
Causes: Unknown (mimics other forms of fatty liver 

failure such as that induced by tetracycline in patients 
with impaired renal function, Reye’s syndrome, hepato-
toxicity with sodium valproate, or salicylate intoxica-
tion). It is currently thought that the placenta of a fetus 
who is LCHAD defi cient may produce a toxic metabo-
lite that affects the maternal liver.

Risk Factors: Unknown. More common in nulliparous 
women, when a male fetus is present, or in multifetal 
gestation. The risk of recurrence in subsequent preg-
nancies is low, although it may be higher if the woman 
has a fetus who is homozygous enzyme-defi cient.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Average gestational age: 37.5 weeks
• Gradual onset of malaise, anorexia, nausea and persis-

tent vomiting, epigastric pain, and progressive jaundice
• Hypertension, proteinuria, and edema (50% of 

patients)
• Hypofi brinogenemia, prolonged clotting time, hyper-

bilirubinemia (<10 mg/dL), mild thrombocytopenia, 
hemolysis, markedly reduced antithrombin III levels, 
(severe coagulopathy in 55%), hypoglycemia.

• Elevated serum transaminase levels (300 to 500 U/L), 
hepatic encephalopathy (60%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Hepatitis
• Hemolysis, elevated liver enzymes, low platelet count 

(HELLP) syndrome
• Pre-eclampsia
• Cholestatic jaundice
• Cholelithiasis
Associated Conditions: Hypoglycemia and hepatic coma, 

coagulopathy, renal failure, sepsis, aspiration, circula-
tory collapse, pancreatitis, and gastrointestinal bleeding 
are all common.
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accomplished in time, recovery is marked by acute pan-
creatitis and ascites (almost universal). Transient diabe-
tes insipidus is common during recovery, occurring 
about 7 to 10 days after delivery. For patients who 
receive rapid and supportive care, eventual recovery is 
complete and recurrence is rare.

MISCELLANEOUS
ICD-9-CM Code: 646.73.
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MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Aggressive airway control and cardio-

vascular resuscitation (including myocardial support, 
inotropic agents and fl uids, high-concentration oxygen 
therapy). The use of vasopressors has been reported to 
be successful. Correction and support for clotting defects 
(blood and platelets, fresh-frozen plasma, and cryopre-
cipitate as indicated).

Specifi c Measures: None. In women who suffer cardiac 
arrest before delivery, consideration should be given to 
perimortem cesarean delivery to improve newborn 
outcome. In those who have not suffered arrest, mater-
nal considerations generally take precedence.

Diet: Nothing by mouth until condition resolved.
Activity: Bed rest until condition resolved.

Drug(s) of Choice
No specifi c medications. Other medications as needed 

for cardiovascular, pulmonary, renal, and coagulation 
support.

FOLLOW-UP
Patient Monitoring: Intensive hemodynamic monitor -

ing required. Laboratory testing in anticipation of 
coagulopathy.

Prevention/Avoidance: None.
Possible Complications: Acute mortality rates with 

amniotic fl uid embolism approximate 50%. Of women 
who survive, 50% have a life-threatening bleeding dia-
thesis. Renal failure is common, as are pulmonary edema 
and adult respiratory distress syndrome. Of women who 
suffer cardiac arrest during the initial phase, only 8% 
survive neurologically intact. Overall maternal mortality 
approaches 80%. More than half of the neonates that 
survive have neurologic impairment.

Expected Outcome: Prolonged and complicated course 
for those who survive.

MISCELLANEOUS
Other Notes: The most devastating effects of amniotic 

fl uid embolism appear to be mediated through the 
anaphylactic reaction induced. Experimental studies 
indicate that pretreatment with inhibitors of leukotriene 
synthesis can prevent the development of symptoms in 
experimental settings.

ICD-9-CM Codes: 673.13 (if diagnosed before delivery), 
673.11 (if diagnosed after delivery).

REFERENCES
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Amniotic Fluid Embolism 197

INTRODUCTION
Description: Amniotic fl uid embolism is a rare but fre-

quently fatal complication of labor in which amniotic 
fl uid containing fetal squamous cells and hair enters the 
maternal vascular system and becomes lodged in the 
pulmonary vascular bed. Mechanical obstruction and 
anaphylaxis combine to produce an often-fatal clinical 
course. The term “anaphylactoid syndrome of preg-
nancy” has been suggested but has not received wide 
acceptance.

Prevalence: One of 30,000 deliveries (despite its rarity, 
one of the most common causes of maternal 
mortality).

Predominant Age: Reproductive (late labor or immedi-
ately postpartum).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Anaphylaxis induced by fetal squamous cells and 

hair. Mechanical obstruction of pulmonary vessels by 
fetal squamous cells and hair. Diffuse intravascular 
coagulation resulting in coagulopathy.

Risk Factors: Tumultuous labor, reduced uterine tone, 
premature separation of the placenta, history of allergy 
or atopy.

CLINICAL CHARACTERISTICS
Signs and Symptoms (Variable)
• Respiratory distress followed by cyanosis followed by 

cardiovascular collapse followed by hemorrhage with 
depletion of fi brinogen; platelets; and factors V, VIII, 
and XIII) followed by coma

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pulmonary embolism (thrombus)
• Myocardial infarction
• Cardiac arrhythmia
Associated Conditions: Allergy and atopy.

Workup and Evaluation
Laboratory: Coagulation studies, blood gas measure-

ments, renal function studies, all on an ongoing basis.
Imaging: May help in managing pulmonary complications 

but generally not helpful in establishing the diagnosis.
Special Tests: Continuous monitoring of oxygen satura-

tion and invasive hemodynamic monitoring (pulmonary 
artery catheter) essential.

Diagnostic Procedures: History and physical examina-
tion. Exclusion of other causes.

Pathologic Findings
Fetal squamous cells and lanugo present in the pulmonary 
vascular space (typical but not sensitive or specifi c).
494
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Clinical Features of Amniotic Fluid Embolism

Sudden onset of dyspnea and shock during labor
resulting from release of amniotic fluid and fetal material
into maternal circulation

Cyanosis

Dyspnea

Blood studies may show decreased fibrinogen
and elevated fibrin split products, thrombo-
cytopenia, and prolonged PT and PTT—all
suggestive of DIC

Amniotic fluid containing fetal cells, hair,
and fetal debris released into maternal
circulation during labor

DIC, disseminated intravascular coagulation; PT, prothrombin time; PTT, partial thromboplastin time.

Confusion, irritability, or
seizures may be presenting
signs

Mucin

Fetal cells

Hypotension

Amniotic fluid embolism lodged 
in small pulmonary vessel
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drop in O2 saturation
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Patient Education: Reassurance, support, specifi c sugges-
tions; American College of Obstetricians and Gynecolo-
gists Patient Education Pamphlet AP029 (Breastfeeding 
Your Baby), AB005 (You and Your Baby: Prenatal Care, 
Labor and Delivery, and Postpartum Care).

Drug(s) of Choice
Analgesics. Medication to suppress lactation has little value 

and recommendations for its use have been withdrawn.

FOLLOW-UP
Patient Monitoring: Normal health maintenance; watch 

for possible infection.
Prevention/Avoidance: Gradual weaning reduces 

engorgement.
Possible Complications: Ductal obstruction and ectasia 

(uncommon).
Expected Outcome: Generally resolves in 24 to 48 

hours.

MISCELLANEOUS
ICD-9-CM Code: 676.2.
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Breast: Postpartum Engorgement 198

INTRODUCTION
Description: Postpartum breast engorgement is charac-

terized by tender, swollen, hard breasts caused by accu-
mulation of milk in the postpartum period or during 
weaning.

Prevalence: Common.
Predominant Age: Reproductive, 3 to 4 days after 

delivery.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Increased milk production relative to use. Gener-

ally occurs 3 to 4 days after delivery when milk fi rst 
comes in or during weaning.

Risk Factors: High fl uid intake, infrequent nursing, poor 
suckling by the infant, abrupt cessation of nursing.

CLINICAL CHARACTERISTICS

Signs and Symptoms
• Warm, hard, sore breasts with no fever or erythema

DIAGNOSTIC APPROACH

Diff erential Diagnosis
• Mastitis
• Blocked (plugged) duct
Associated Conditions: Mastitis.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
Firm, tender breasts without skin change, fever, or 
infl ammation.

MANAGEMENT AND THERAPY

Nonpharmacologic
General Measures: Mild fl uid restriction, analgesics, ice 

packs, support (well-fi tting brassiere). The use of cabbage 
leaves (applied to the breast) has been advocated, but 
conclusive studies are lacking.

Specifi c Measures: More frequent breastfeeding (if 
breastfeeding is to continue), fi rm binding.

Diet: Mild fl uid restriction. If breastfeeding is to continue, 
adequate calories (additional 200 kcal/day) and protein 
are required.

Activity: No restriction.
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Workup and Evaluation
Laboratory: No evaluation indicated beyond that usually 

considered for patients in labor.
Imaging: Ultrasonography may be used to confi rm 

presentation.
Special Tests: Fetal heart rate and uterine activity 

monitoring.
Diagnostic Procedures: Physical examination (Leopold’s 

maneuvers), ultrasonography.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Fetal and maternal monitoring and 

support.
Specifi c Measures: External version, evaluation for route 

of delivery. External version is successful in >50% of 
patients. In 2002 the rate of cesarean deliveries for 
women in labor with breech presentation was 86.9%.

Diet: No specifi c dietary changes indicated; nothing by 
mouth if the patient is in labor because of the increased 
risk of operative delivery.

Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP079 (If Your Baby Is Breech).

Drug(s) of Choice
None (tocolytics may be used to assist with external version 

procedures).

FOLLOW-UP
Patient Monitoring: Fetal and maternal monitoring as 

with normal labor.
Prevention/Avoidance: None.

Breech Birth 199

INTRODUCTION
Description: Breech birth is presentation of the fetal but-

tocks, one foot, or both feet at the cervix at the time of 
labor.

Prevalence: Three percent of term pregnancies, 13% of 
pregnancies at 30 weeks of gestation.

Predominant Age: Reproductive (maternal).
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Prematurity, fetal or maternal anomalies (e.g., 

fetal hydrocephalus, maternal uterine anomalies), 
multiple gestation.

Risk Factors: Prematurity, fetal or uterine anomalies, 
multiple pregnancies.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Fetal head located outside the pelvis on abdominal pal-

pation (Leopold’s maneuvers)
• Fetal heart heard high in the uterus
• Buttock, one foot, or both feet palpable on cervical 

examination

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Fetal anomaly (hydrocephalus, anencephaly)
• Uterine anomaly (septum, duplication, leiomyomata)
• Multiple gestation
• Fetal macrosomia
Associated Conditions: Prematurity, placenta previa, 

placental abruption, premature rupture of the mem-
branes, congenital anomalies (6% versus 2.5% in total 
population), intracranial hemorrhage, growth restric-
tion, neurologic disorders and mortality, multiple preg-
nancy, and polyhydramnios.
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Possible Complications: Prolapse of umbilical cord, 
entrapment of the fetal head, birth trauma.

Expected Outcome: Breech deliveries are associated with 
an increased risk of congenital anomalies, intracranial 
hemorrhage, growth restriction, neurologic disorders, 
and mortality, but the role of breech presentation and 
the delivery route are unclear. Much of the morbidity 
traditionally associated with breech presentation and 
delivery is due to factors that predispose to breech (con-
genital anomalies, prematurity).

MISCELLANEOUS
Pregnancy Considerations: The route of delivery must 

be determined on an individual basis based on fetal and 
maternal factors, the availability of needed resources, 
and the skill of the obstetrician. Vaginal delivery may be 
considered if labor is normal, fetal weight is 2000 to 
3800 g, fetal status is normal, the pelvis is adequate, fetal 
head position is normal, and normal progression of cer-
vical dilation and fetal descent are maintained.

ICD-9-CM Codes: 652.2, 652.1 (With successful 
version).
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Special Tests: None indicated.
Diagnostic Procedures: History and physical 

examination.

Pathologic Findings
Diffuse tissue edema without bruising.

MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Evaluation and reassurance.
Specifi c Measures: None. Spontaneously regresses in 24 

to 48 hours.
Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Expeditious labor and delivery.
Possible Complications: Cephalohematoma or intracra-

nial bleeding may be missed. Rare cases of alopecia have 
been reported.

Expected Outcome: Rapid, spontaneous, and complete 
resolution.

MISCELLANEOUS
ICD-9-CM Code: 767.1.
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Caput Succedaneum 200

INTRODUCTION

Description: Caput succedaneum is a characteristic change 
in the shape of the fetal head that results from the forces 
of labor acting on the fetal head and the surrounding 
tissues. This swelling is generally located on the por -
tion of the fetal scalp that was directly under the 
cervical os.

Prevalence: Typical of most vaginal vertex births; similar 
swellings on the presenting part are formed with other 
birth presentations.

Predominant Age: Birth.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Pressure by the birth canal and surrounding 

tissues on the fetal head as it enters and traverses the 
lower vaginal canal.

Risk Factors: Fetal macrosomia, prolonged labor, con-
tracted maternal pelvis, prolonged maternal expulsive 
effort (pushing).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Symmetric swelling of the fetal scalp in a location com-

patible with that which was directly under the cervical 
os (upper posterior portion over the right parietal bone 
in left occiput transverse labors, over the corresponding 
portion of the left parietal bone in right occiput trans-
verse labors)

• Generally with diffuse edges and only a few millimeters 
in thickness; greater in obstructed or prolonged labors. 
The periosteal edges provide a sharp demarcation to a 
cephalohematoma that is not present in caput succeda-
neum. In addition, cephalohematomas do not cross 
suture lines.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Cephalohematoma (2% to 3% of births)
• Molding of the head
• Subgaleal hemorrhage
Associated Conditions: Macrosomia, obstructed labor, 

maternal diabetes.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
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termination based on careful consultation with special-
ists in both cardiology and high-risk obstetrics.

IMPLEMENTATION
Special Considerations: Most patients with mitral valve 

prolapse do well. The rare patient with left atrial and 
ventricular enlargement may develop dysfunction during 
the course of pregnancy. The severity of the disease and 
impact on the atrium and ventricle may be assessed by 
echocardiography. Peripartum cardiomyopathy is rare 
but uniformly severe. Occurring in the last month of 
pregnancy or during the fi rst 6 months after delivery, it 
is similar to other cardiomyopathies in symptoms and 
fi ndings. Most often, a specifi c cause is not identifi ed 
and the cause remains unknown. This process presents 
an especially grave risk, necessitating early suspicion and 
aggressive consultative management. Patients at highest 
risk are those in their 30s, who are multiparous, who are 
African American, who have delivered twins, or who 
have had pre-eclampsia. Unusual cardiac conditions, 
such as idiopathic hypertrophic subaortic stenosis and 
the structural anomalies associated with Marfan syn-
drome, are associated with maternal moralities of 25% 
to 50% or higher. The presence of such conditions 
demands realistic preconception counseling, and early 
transfer for specialized care, should a pregnancy occur.

Cardiovascular Disease in Pregnancy 201

THE CHALLENGE

Cardiac disease is one of the major causes of nonobstetric 
maternal mortality. Whereas in the past patients with con-
genital heart disease did not survive to reproductive age, it 
is now common for these patients to become pregnant, be 
it planned or unplanned.
Scope of the Problem: Cardiac disease complicates 

approximately 1% of all pregnancies. Mitral valve pro-
lapse may be found in 5% to 7% of pregnant women. 
The type and severity of risk vary with the type of lesion 
and the functional abilities of the patient (see box). 
Patients with valvular disease have an increased risk for 
thromboembolic disease, subacute bacterial endocardi-
tis, cardiac failure, and pulmonary edema during and 
after pregnancy.

Objectives of Management: Identify patients at risk 
because of cardiovascular conditions, provide realistic 
counseling regarding the risk to mother and fetus, and 
work to reduce this risk. The basis of antepartum man-
agement consists of frequent evaluations of maternal 
cardiac status and fetal well-being, combined with avoid-
ance of conditions or actions that increase cardiac work-
load. The latter includes the treatment or avoidance 
of anemia, prompt treatment of any infection or fever, 
limitation of strenuous activity, and adherence to appro-
priate weight gain.

TACTICS
Relevant Pathophysiology: By midpregnancy there is a 

40% increase in cardiac output; this increase in demand 
may be fatal. Cardiac output shows an additional increase 
in the immediate postpartum period, as up to 500 mL of 
additional blood enter the maternal circulation because 
of uterine contractions and rapid loss of uterine volume. 
Cardiac complications, such as peripartum cardiomyop-
athy, may occur up to 6 months after delivery. Valvular 
heart disease is the most commonly encountered cardiac 
complication of pregnancy, with rheumatic valvular 
disease being the most frequent type. The severity of the 
associated valvular lesion determines the degree of risk 
associated with pregnancy. Roughly 90% of these patients 
have mitral stenosis, which may result in worsening 
obstruction as cardiac output increases during the preg-
nancy. When severe or associated with atrial fi brillation, 
the risk of cardiac failure during pregnancy is increased.

Strategies: The New York Heart Association classifi cation 
of heart disease is a useful guide to the risk of pregnancy 
(see box). Patients with class I or II disease, such as those 
with septal defects, patent ductus arteriosus, or mild 
mitral or aortic valvular disease, generally do well during 
pregnancy, although their fetuses are at greater risk for 
prematurity and low birthweight. Patients with class III 
or IV disease caused by primary pulmonary hyperten-
sion, uncorrected tetralogy of Fallot, Eisenmenger syn-
drome, or other conditions rarely do well, with pregnancy 
inducing a signifi cant risk of death, often in excess of 
50%. Patients with this degree of cardiac decompensa-
tion should be advised to avoid pregnancy or consider 
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Cardiac (Maternal) Mortality Associated 
with Pregnancy

Group I (Mortality <1%)

Atrial septal defect
• Bioprosthetic valve
• Mitral stenosis (functional class I and II)
• Patent ductus arteriosus
• Pulmonic/tricuspid disease
• Tetralogy of Fallot, corrected
• Ventricular septal defect

Group II (Mortality 5% to 15%) 

Aortic stenosis
• Coarctation of aorta, without valvular involvement

IIA
Marfan Syndrome with Normal Aorta
• Mitral stenosis (functional class III and IV)
• Previous myocardial infarction
• Uncorrected tetralogy of Fallot

IIB
Artifi cial Valve
• Mitral stenosis with atrial fi brillation

Group III (Mortality 25% to 50%) 

Coarctation of aorta, with valvular involvement
• Marfan syndrome with aortic involvement
• Pulmonary hypertension
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Early vegetations of bacterial endocarditis 
at contact line of mitral valve

Development of vegetations containing clumps of bacteria on
tricuspid valve

Deposit of platelets and organisms (stained dark), edema, and
leukocytic infiltration in very early bacterial endocarditis of
aortic valve

Early vegetations of bacterial endocarditis
on bicuspid aortic valve
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NEW YORK HEART ASSOCIATION 
CLASSIFICATION OF HEART DISEASE

Classifi cation Symptoms

Class I No cardiac decompensation
Class II No symptoms of decompensation at 

rest
Minor limitations of physical activity

Class III No symptoms of decompensation at 
rest

Marked limitations of physical activity
Class IV Symptoms of decompensation at rest

Discomfort with any physical activity
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Special Tests: None indicated. (Frequent vaginal exami-
nations beginning around the time of previous cervical 
change or the second trimester, whichever is earlier.) 
Attempts to defi ne or identify cervical incompetence 
by hysterosonography, pull-through techniques with 
infl ated catheter balloons, measurement of cervical 
resistance to cervical dilators, magnetic resonance 
imaging, and others have not gained clinical 
acceptance.

Diagnostic Procedures: History.

Pathologic Findings
Painless dilation of the cervix.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, frequent prenatal visits 

with monitoring for cervical change.
Specifi c Measures: Cervical cerclage (placement of a con-

centric nonabsorbable suture at the level of the inner 
cervical os) is performed between 10 and 14 weeks of 
gestation. When the suture is placed vaginally, it is gen-
erally removed at 38 weeks of gestation. If labor occurs 
before this point, the suture must be removed immedi-
ately. Cervical cerclage is occasionally performed 
transabdominally. These sutures are intended to remain 
permanently and preclude vaginal delivery. The use of 
lever pessaries (such as the Smith-Hodge) has been 
reported to give outcomes similar to that obtained by 
cerclage, but this modality is infrequently used. Bleed-
ing, uterine contractions, obvious infection, or rupture 
of the membranes are contraindications to cerclage. 
Because of scarring after cerclage, about 15% of patients 
require cesarean delivery.

Diet: No specifi c dietary changes indicated.
Activity: Restriction of activity is often suggested, but 

evidence that this alters the outcome of pregnancy is 
lacking. After 24 weeks of pregnancy, bed rest may be 
the only therapy available because cerclage may bring 
on labor.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP100 
(Repeated Miscarriage), AP110 (Loop Electrosurgical 
Excision Procedure).

Drug(s) of Choice
None. (Prophylactic antibiotics and beta mimetics have 

not been shown to be effective.)

FOLLOW-UP
Patient Monitoring: Frequent prenatal visits with moni-

toring for cervical change in patients thought to be at 
high risk. If a cerclage is placed, planned removal of 
cerclage at 38 weeks of gestation is advisable.

Prevention/Avoidance: Care to avoid overdilation of the 
cervix when surgical manipulation is required.

Cervical Incompetence 202

INTRODUCTION

Description: Cervical incompetence is characterized by 
asymptomatic dilation of the internal os during preg-
nancy. This generally leads to dilation of the entire 
cervical canal during the second trimester with subse-
quent risk of rupture of the membranes, expulsion of the 
fetus, or both.

Prevalence: One of 54 to 1 of 1842 pregnancies (as a result 
of uncertain diagnostic criteria); appears to be 
declining.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Iatrogenic (most common); damage from cervical 

dilation at the time of dilation and curettage (D&C) or 
other manipulation, damage caused by surgery (coniza-
tion). Congenital tissue defect, uterine anomalies (uterus 
didelphys), obstetric lacerations, in utero exposure to 
diethylstilbestrol (DES).

Risk Factors: In utero exposure to diethylstilbestrol, 
uterine anomalies.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• History of second-trimester pregnancy loss (generally 

three or more) accompanied by spontaneous rupture of 
the membranes without labor or rapid, painless, preterm 
labor.

• Prolapse and ballooning of the fetal membranes into the 
vagina without labor.

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine anomalies
• Chorioamnionitis
• Chromosomal anomaly (balanced translocation)
Associated Conditions: Premature rupture of the mem-

branes, premature (preterm) delivery, and recurrent 
second trimester pregnancy loss.

Workup and Evaluation
Laboratory: No evaluation indicated beyond that for 

routine prenatal care.
Imaging: Ultrasonography before cervical cerclage to 

ensure normal fetal development. Although cervical 
length can be measured by ultrasonography, routine use 
of this has not proved to be an effective screening tool 
except in the face of a high-risk history. (Normal cervi-
cal length is approximately 4.1 cm (±1.02 cm) between 
14 and 28 weeks and gradually decreases in length to 40 
weeks, when it averages between 2.5 and 3.2 cm.) Signs 
of cervical funneling and cervical shortening are associ-
ated with an increased risk of preterm delivery, but man-
agement in the absence of other risk factors is unclear.
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Possible Complications: Continued fetal loss, chorioam-
nionitis, cervical avulsion, or uterine rupture if labor 
occurs and the cerclage is not removed.

Expected Outcome: With correct diagnosis and cervical 
cerclage, fetal survival increases from 20% to 80%.

MISCELLANEOUS
ICD-9-CM Code: 622.5.
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Bulging membranes

Surgical Management of Cervical Incompetence (Cerclage)

Cervical Incompetence

Dilated cervical canal

Fetal expulsion Ruptured membranes

Cervical incompetence becomes manifest in second trimester
as dilation of cervical canal

If left untreated, the dilated cervical canal may result 
in rupture of membranes and/or fetal expulsion

Dilated cervical canal

Suture

Cervix

Purse-string (cerclage)
suture prior to tying

Suture tied

Narrowed cervical canal

Sutured pulled taut 
and tied, narrowing
cervical canalNonabsorbable purse-string suture placed around cervix at level of internal os



Workup and Evaluation

Laboratory: Supportive, but often not diagnostic—com-
plete blood count, serum bilirubin, amylase, alkaline 
phosphatase, and aminotransferase concentrations.

Imaging: Ultrasonography of the gallbladder (96% accu-
rate in making the diagnosis of sludge or stone in the 
gallbladder); can visualize stones as small as 2 mm.

Special Tests: None indicated.
Diagnostic Procedures: History, physical examination, 

ultrasonography, and laboratory investigation.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Watchful waiting, dietary modifi ca-

tions aimed at reducing cholesterol and fatty food 
exposure.

Specifi c Measures: Cholelithiasis may be treated with 
oral therapy; surgical extirpation may be required. Cho-
lecystectomy during pregnancy is associated with a 5% 
fetal loss rate, which increases to approximately 60% if 
pancreatitis is present at the time of surgery.

Diet: Nothing by mouth during acute attacks or until the 
diagnosis is established (some patients require nasogas-
tric suction during acute attacks); reduced fatty food and 
cholesterol at other times.

Activity: No restriction.

Drug(s) of Choice
Ursodeoxycholic acid (Actigall) 8 to 10 mg/day divided in 

two to three doses. When cholecystitis is present, intra-
venous fl uids, nasogastric suction, analgesics, and anti-
biotics (cephalosporin) are appropriate.

Contraindications: Known allergy, acute cholecystitis, 
abnormal liver function, calcifi ed stones (not cholesterol 
based).

Interactions: See warning for individual agents.

FOLLOW-UP
Patient Monitoring: Normal prenatal care once acute 

episode is resolved.
Prevention/Avoidance: None.
Possible Complications: Acute cholecystitis, pancreatitis, 

ascending cholangitis, peritonitis, internal fi stulization 
(to the gastrointestinal tract), premature labor or 
delivery.

Expected Outcome: Cholecystitis—generally good with 
either oral or surgical therapy.

MISCELLANEOUS
ICD-9-CM Code: 574.2 (others based on obstruction or 

infl ammation).

Cholecystitis in Pregnancy 203

INTRODUCTION

Description: Cholelithiasis and cholecystitis complicate 
more than 3% of pregnancies.

Prevalence: Cholelithiasis—3% to 4% of pregnancies; 
cholecystitis—0.25% of pregnancies.

Predominant Age: Reproductive.
Genetics: Some races at greater risk (e.g., Pima Indians).

ETIOLOGY AND PATHOGENESIS
Causes: The metabolic alteration leading to cholesterol 

stones (gallstones) is thought to be a disruption in the 
balance between hydroxymethylglutaryl coenzyme A 
(HMG-CoA) reductase and cholesterol 7α-hydroxylase. 
HMG-CoA controls cholesterol synthesis, whereas cho-
lesterol 7α-hydroxylase controls the rate of bile acid 
formation. Patients who form cholesterol stones have 
elevated levels of HMG-CoA and depressed levels of 
cholesterol 7α-hydroxylase. This change in ratio 
increases the risk of precipitation of cholesterol. During 
pregnancy, there is an increased rate of bile synthesis 
and a reduced rate of gallbladder emptying, increasing 
the risk of stone formation and obstruction.

Risk Factors: Cholecystitis is associated with increased 
maternal age, multiparity, multiple gestation, and a 
history of previous attacks.

CLINICAL CHARACTERISTICS
Signs and Symptoms
(Unchanged by pregnancy)
• May be confused with symptoms of pregnancy
• Fatty food intolerance
• Variable right upper quadrant pain with radiation to the 

back or scapula
• Nausea or vomiting (often mistaken for “indigestion” or 

“morning sickness”)
• Fever is usually associated with cholangitis

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Labor
• Pre-eclampsia
• Placental accident (abruption)
• Cholestasis of pregnancy
• Gastroenteritis
• Esophageal refl ux
• Malabsorption
• Irritable bowel syndrome
• Peptic ulcer disease
• Coronary artery disease
• Pneumonia
• Appendicitis
Associated Conditions: Jaundice, cirrhosis, pancreatitis, 

ileus, and premature labor.
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is often made on clinical grounds. (Amniocentesis for 
culture has not been shown to improve pregnancy 
outcome. There is no clear evidence to support the 
use of C-reactive protein for the early diagnosis of 
chorioamnionitis.)

Imaging: No imaging indicated.
Special Tests: A biophysical profi le of the fetus may be 

of assistance in planning management (if time and 
maternal condition permit).

Diagnostic Procedures: Physical examination, cultures.

Pathologic Findings
Invasion of the chorion by mononuclear and polymorpho-
nuclear leukocytes (nonspecifi c).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and antibiosis.
Specifi c Measures: Expedited delivery (induction of 

labor, augmentation of labor).
Diet: No specifi c dietary changes indicated except as dic-

tated by obstetric management.
Activity: No restriction except as dictated by obstetric 

management.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Booklet AP087 (Preterm Labor)

Drug(s) of Choice
Broad-spectrum antibiotic coverage based on organism 

suspected or detected by culture.
Cefoxitin (2 g IV every 6 to 8 hours)
or
Ticarcillin/clavulanate (Timentin, 3.1 g IV every 6 

hours)
or
Imipenem cilastatin (Primaxin, 0.5 g IV every 6 hours)
or
Ampicillin/sulbactam (Unasyn, 3.0 g IV every 6 hours)
Contraindications: Known or suspected allergy. See indi-

vidual agents for additional considerations.
Precautions: See individual agents.
Interactions: See individual agents.

Alternative Drugs
Mezlocillin 4 g IV every 4 to 6 hours; piperacillin 3 to 4 g 

IV every 4 hours.

FOLLOW-UP
Patient Monitoring: Increased need for fetal and mater-

nal monitoring for the effects of infection (maternal and 
fetal) and for the associated labor.

Prevention/Avoidance: Restricted vaginal examinations 
in labor after rupture of the membranes.

Possible Complications: Signifi cant sepsis may occur, in 
rare cases to the extent that hysterectomy may be 
required. There is an increased risk for dysfunctional 

Chorioamnionitis 204

INTRODUCTION

Description: Chorioamnionitis is infl ammation of the 
fetal membranes. This may be associated with prolonged 
or premature rupture of the membranes or a primary 
cause of premature labor.

Prevalence: 50% of premature deliveries.
Predominant age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Infection by organisms ascending from the vaginal 

canal, most often when the membranes have been 
ruptured. Studies indicate that bacteria (specifi cally 
Escherichia coli) can permeate intact chorioamnionic 
membranes. Infection may also occur by hematogenous, 
transabdominal, or transfallopian routes.

Risk factors: Prolonged rupture of the membranes, fre-
quent pelvic examinations, bacterial or trichomonas 
vaginitis, vaginal or cervical infection with Chlamydia 
trachomatis, smoking, anemia, vaginal bleeding.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• May be asymptomatic
• Fever (>100.5°F, 38°C)
• Tachycardia (maternal and fetal)
• Uterine irritability and tenderness
• May result in premature rupture of the membranes or 

preterm labor
• Maternal signs of infection (elevated white blood count 

and sedimentation rate)
• Purulent cervical discharge (late)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Placental abruption
• Intra-abdominal infection (e.g., appendicitis)
• Pyelonephritis
• Pneumonia
• Pulmonary embolism
• Wound infection (episiotomy, abdominal incision fol-

lowing cesarean delivery or tubal ligation)
• Breast engorgement
• Drug fever
Associated Conditions: Endometritis, fetal infections 

(pneumonia, skin infections), and oligohydramnios have 
been linked to clinical chorioamnionitis. Dysfunctional 
labor and postpartum hemorrhage are more common. 
Cerebral palsy has been linked to intrauterine 
infection.

Workup and Evaluation
Laboratory: White blood count and red cell sedimenta-

tion rate. Gram stain of amniotic fl uid (a negative test 
carries a 99% specifi city). Cultures may be obtained and 
may be of assistance in management, but the diagnosis 
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labor and postpartum hemorrhage. If antibiotic therapy 
does not provide improvement in 24 to 48 hours, 
consider the possibility of abscess or septic pelvic 
thrombophlebitis.

Expected Outcome: With early recognition, aggressive 
antibiosis, and expedited delivery, maternal response 
should be expected to be good. Fetal outcome is based 
on gestational age at delivery.

MISCELLANEOUS
Pregnancy Considerations: When chorioamnionitis is 

present, delivery generally must be expedited.
Other Notes: Up to 20% of women with preterm labor 

can have bacteria recovered by amniocentesis without 

evidence of overt clinical infection. Chorioamnionitis is 
not an indication for cesarean delivery.

ICD-9-CM Code: 658.4.
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MANAGEMENT AND THERAPY
Nonpharmacologic

General Measures: Support, reassurance, and assistance 
with transition to motherhood. Postpartum exercise has 
been associated with a lower rate of depression.

Specifi c Measures: Psychotherapy, antidepressants, elec-
troshock therapy.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance, family support; 

American College of Obstetricians and Gynecologists 
Patient Education Pamphlet AP091 (Postpartum 
Depression).

Drug(s) of Choice
• Selective serotonin reuptake inhibitors (fl uoxetine 

[Prozac] 10 to 40 mg daily, paroxetine [Paxil] 20 to 
50 mg daily, sertraline [Zoloft] 50 to 150 mg daily).

• For symptoms of appetite loss; loss of energy or interest 
in pleasure; psychomotor retardation; thoughts of 
hopelessness, guilt, or suicide: cyclic antidepressants 
(e.g., amitriptyline, clomipramine, doxepin, imipramine, 
nortriptyline, bupropion, and others).

• For symptoms of increased appetite, sleepiness, 
high levels of anxiety, phobias, obsessive-compulsive 
disorders: monoamine oxidase (MAO) inhibitors (e.g., 
isocarboxazid, phenelzine, tranylcypromine).

Contraindications: See individual agents.
Precautions: Use in pregnancy must be carefully weighed 

versus the potential effects (teratogenic) on the fetus. 
Some agents are associated with delayed cardiac conduc-
tion and disturbances in rhythm. Tricyclic agents, 
paroxetine, sertraline, and venlafaxine must be tapered 
over 2 to 4 weeks to discontinue.

Interactions: Virtually all agents may produce fatal 
interactions with monoamine oxidase inhibitors or anti-
arrhythmic medications. Monoamine oxidase inhibitors 
can also adversely interact with vasoconstrictors, decon-
gestants, meperidine, and other narcotics.

Alternative Therapy
Electroshock therapy may still play a role in the treatment 

of major depression and mania in those who do not 
respond to other therapies or are at high risk for 
suicide.

FOLLOW-UP
Patient Monitoring: Follow up at 6 weeks, 3 and 6 

months, and as needed.
Prevention/Avoidance: None for primary occurrence. 

For those with a history of prior postpartum depression, 
prophylactic treatment with antidepressants is associ-
ated with a reduced rate of recurrence. Postpartum 
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INTRODUCTION

Description: Postpartum depression is a cluster of 
symptoms characterized by disturbance of mood; a loss 
of sense of control; intense mental, emotional, and 
physical anguish; and a loss of self-esteem associated 
with childbirth.

Prevalence: Eight percent to ten percent of delivering 
women, true psychosis—1 to 2 of 1000 deliveries.

Predominant Age: Reproductive.
Genetics: No genetic pattern, although there is a 

proposed family tendency.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: History of major depression, premenstrual 

syndrome, prior postpartum depression, perinatal loss, 
early childhood loss (parent, sibling), physical or sexual 
abuse, socioeconomic deprivation, family predisposi-
tion, lifestyle stress, preterm delivery, unplanned preg-
nancy. There is a 50% recurrence rate for subsequent 
pregnancies.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Five of the following must be present—depressive mood 

most of the time; diminished interest in normal or 
pleasurable activities; signifi cant involuntary change in 
weight; insomnia or hypersomnia; psychomotor agita-
tion or retardation; fatigue or loss of energy; feelings of 
worthlessness or guilt; diminished ability to think or 
concentrate; recurrent thoughts of death

• Begins 2 to 12 months after delivery; lasts 3 to 14 
months

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Normal grief reaction
• Transient mood change (“postpartum blues”)
• Substance abuse
• Eating disorders or other nonmood psychiatric 

disorders
Associated Conditions: None.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Beck Depression Inventory may be used to 

screen for depression.
Diagnostic Procedures: History, suspicion.

Pathologic Findings
None.
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exercise has been associated with a lower rate of 
depression.

Possible Complications: Progressive loss of function, 
suicide.

Expected Outcome: Generally good response for mild to 
moderate depression with psychotherapy and medica-
tion; severe depression in 45% to 65% of patients 
responds to medication. Recurrence rates are approxi-
mately 50% after a single episode, 70% after two epi-
sodes, and 90% with three or more episodes.

MISCELLANEOUS
Pregnancy Considerations: Tends to recur with subse-

quent pregnancies. Prophylactic treatment after delivery 
should be considered for these patients.

ICD-9-CM Code: 648.4.
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Postpartum depression is characterized by a
disturbance of mood; a loss of sense of control;
intense mental, emotional, and physical anguish;
and a loss of self-esteem associated with childbirth

Patient may have prior history of depression or premenstrual
tension, or prior postpartum depression

Condition begins 2–12 months 
postdelivery and may last 3–14 months

Diagnostic Criteria
(must meet five of the following factors)

Feelings of
worthlessness
or guilt

Depressive
mood

Psychomotor agitation
or retardationDecreased concentration

Recurrent thoughts
of death

1) Depressed mood for majority of time

2) Decreased interest in pleasurable activities

3) Significant involuntary weight loss

4) Psychomotor agitation or retardation

5) Feelings of guilt or worthlessness

6) Decreased concentration

7) Recurrent thoughts of death

with
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and blood glucose levels, makes the urinary glucose 
screening useless to detect or monitor diabetes during 
pregnancy.

Strategies: The severity of diabetes may be classifi ed by 
either the American Diabetes Association (ADA) classi-
fi cation or by the White classifi cation schemes, although 
the latter has been rendered less useful by improvements 
in fetal assessment, neonatal care, and the metabolic 
management of the pregnant patient. The use of these 
classifi cations makes comparisons of published data 
meaningful and may help to predict the relative risk to 
the pregnant mother and fetus. Patients with American 
Diabetes Association-defi ned type 2 disease are often 
overweight and their diabetes may be controlled with 
strict diet or with minimal oral hypoglycemic agent 
or insulin therapy. Gestational diabetes is reversible, 
although these patients have a greater incidence of 
glucose intolerance in subsequent pregnancies or with 
aging. Because of the increased risk of fetal anomalies, 
a determination of maternal serum α-fetoprotein and 
early ultrasonographic studies are of greater importance 
for these patients. Antenatal testing and active manage-
ment of late pregnancy and labor induction are all indi-
cated for selected patients with diabetes. When there is 
an estimated fetal weight of 4500 g or more, cesarean 
delivery may be considered because it may reduce the 
likelihood of permanent brachial plexus injury in the 
infant.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP051 
(Diabetes and Pregnancy).

IMPLEMENTATION
Special Considerations: Screening for gestational diabe-

tes is carried out by measurement of plasma glucose level 
1 hour after ingestion of a 50-g glucose load, performed 
between 24 and 28 weeks of gestation. (Jellybeans can 
be substituted for the usual glucose beverage—28 
standard-sized jellybeans = 50 g simple carbohydrate—
but this method has poor sensitivity [40%] when com-
pared with glucose polymer solutions [80% to 90%]) 
The upper limit of normal for such a test is 130 mg/dL. 
(A screening test threshold of 140 mg/dL has 10% less 
sensitivity than a threshold of 130 mg/dL but fewer 
false-positive results; either threshold is acceptable.) If a 
patient’s value exceeds this threshold, a formal 3-hour 
glucose tolerance test is performed. About 15% of 
patients have an abnormal screening test, and about the 
same proportion have an abnormal 3-hour test. For a 
3-hour glucose tolerance test, the patient must ingest a 
minimum of 150 g/day of glucose for the 3 days preced-
ing the test. A fasting glucose level is determined, and a 
100-g glucose load is consumed. Plasma glucose levels 
are then measured at 1, 2, and 3 hours. If two or more 
values are abnormal, the diagnosis of gestational diabe-
tes may be made. If only one value is abnormal, the test 
is considered equivocal and should be repeated in 4 to 
6 weeks. Studies indicate that screening may be omitted 
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THE CHALLENGE

To diagnose and manage disturbances of glucose metabo-
lism to minimize the risk to mother and fetus associated 
with diabetes. Diabetes and pregnancy have profound 
effects on each other, making a familiarity with the interac-
tions between mother, fetus, and the diabetic process a 
requirement to provide optimal care.
Scope of the Problem: Diabetes mellitus is the most 

common medical complication of pregnancy, affecting 
2% to 5% of patients (varying in direct proportion 
to the prevalence of type 2 diabetes in a given population 
or ethnic group). Patients who had gestational diabetes 
in a previous pregnancy have a 33% to 50% likelihood 
of recurrence in a subsequent pregnancy. Patients 
with type 1 diabetes are at greater risk for maternal 
complications (diabetic ketoacidosis, glucosuria, hyper-
glycemia, polyhydramnios, pre-eclampsia, pregnancy-
induced hypertension, preterm labor, retinopathy, 
urinary tract infections, postpartum uterine atony). 
The offspring of women with diabetes have a 3-fold 
greater risk of congenital anomalies (3% to 6%) than 
children of mothers without diabetes (1% to 2%). 
Most common among these anomalies are cardiac and 
limb deformities. Other fetal complications include fetal 
demise, hydramnios, hyperbilirubinemia, hypocalcemia, 
hypoglycemia, macrosomia, polycythemia, prematur -
ity, respiratory distress syndrome, and spontaneous 
abortion.

Objectives of Management: To return serum glucose 
levels to as close to normal as possible through a com-
bination of diet, exercise, oral hypoglycemic agents, and 
insulin (for selected patients). Optimal management of 
diabetes begins before pregnancy. Optimal management 
also requires patient and family education and involve-
ment. For the established patient with diabetes, this 
teaching is directed to the need for tighter control and 
more frequent monitoring. The woman with newly 
diagnosed diabetes requires general instruction about 
her disease and the unique aspects of diabetes during 
pregnancy. From the standpoint of the fetus, the goal of 
treatment is to reduce the likelihood of macrosomia and 
its consequences; neonatal hypoglycemia also may be 
reduced.

TACTICS
Relevant Pathophysiology: Human placental lactogen, 

made in abundance by the growing placenta, promotes 
lipolysis and decreases glucose uptake and gluconeogen-
esis. This anti-insulin effect is suffi cient to tip borderline 
patients into a diabetic state or prompt readjustments in 
the insulin dosage used by patients with insulin-depen-
dent diabetes. Estrogen, progesterone, and placental 
insulinase further complicate the management of diabe-
tes, making diabetic ketoacidosis more common. High 
renal plasma fl ow and diffusion rates that exceed tubular 
reabsorption result in a physiologic glucosuria of approx-
imately 300 mg/day. This physiologic glucosuria, com-
bined with the poor correlation between urinary glucose 
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Screening for gestational diabetes accomplished via
measurement of serum glucose after challenge,
followed by formal 3-hour glucose tolerance test
for positive cases. Diabetes is monitored using
serum glucose levels

Ketoacidosis, glycosuria, hyperglycemia, preterm
labor, increased blood pressure, urinary tract infection,
uterine atony, polyhydramnios, retinopathy

Maternal Complications

Fetal demise, hydramnios, cardiac defects, limb
defects, hypocalcemia, hypoglycemia, macrosomia, 
hyperbilirubinemia, prematurity, polycythemia,
spontaneous abortion, respiratory distress syndrome

Fetal Complications

Management objectives involve efforts to return serum glucose levels to as close to normal as possible through a
combination of diet, exercise, and insulin (as indicated), and tight control in established diabetic patients.

Urinary glucose useless to
screen or monitor diabetes
during pregnancy

Physiologic
glycosuria

Ketoacidosis
more common

Fluctuations in
serum glucose

Progesterone

Estrogen

Insulin
effect

Placental insulinase

Gluconeo-
genesis

Glucose
uptake

LipolysisHuman
placental
lactogen
(HPL)

Relevant Pathophysiology

Diabetes in Pregnancy

Blood pressure
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for selected individuals who are very low risk by selec-
tion criteria (see box).
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Individuals at Low Risk for Gestational Diabetes 
(Must Meet All Criteria)

• Age younger than 25 years
• No known diabetes in fi rst-degree relative
• Not a member of an ethnic group with an increased 

risk for the development of type 2 diabetes (examples 
of high-risk ethnic groups include women of His-
panic, African, Native American, South or East Asian, 
or Pacifi c Islands ancestry)

• Body mass index of 25 or less
• No previous history of abnormal glucose tolerance
• No previous history of adverse obstetric outcomes 

usually associated with gestational diabetes mellitus
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dental caries, cardiac defects, and ophthalmic problems 
(vision correction often necessary).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography may be used to assess fetal 

growth and development. Some cardiac anomalies may 
be detected while in utero; absence does not exclude 
effects.

Special Tests: None indicated.
Diagnostic Procedures: History (maternal) and physical 

examination of newborn.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: For the mother—counseling, alco -

hol and substance abuse programs. For the fetus—
evaluation, special education and support, surveillance 
for dental caries (more common in these children) and 
cardiac and ophthalmic problems.

Specifi c Measures: None.
Diet: Reduction or elimination of alcohol for the duration 

of pregnancy.
Activity: No restriction.
Patient Education: Diet and alcohol counseling; Ameri-

can College of Obstetricians and Gynecologists Patient 
Education Pamphlet AP132 (Alcohol and Pregnancy), 
AP104 (Drugs and Pregnancy).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance, 

surveillance for dental caries (more common in these 
children) and cardiac and ophthalmic problems.

Prevention/Avoidance: Reduction or elimination of 
alcohol use during pregnancy. No safe level of exposure 
has been demonstrated, although sporadic use of less 
than 1 oz of alcohol per day has not been associated with 
the syndrome.

Possible Complications: Higher rate of spontaneous 
miscarriage in heavy users of alcohol.

Expected Outcome: Infants affected by fetal alcohol syn-
drome vary from mildly to profoundly mentally retarded. 
Similarly, structural anomalies are variable but 
lifelong.

MISCELLANEOUS
ICD-9-CM Code: 760.71.

Fetal Alcohol Syndrome 207

INTRODUCTION

Description: Fetal alcohol syndrome is characterized by 
malformations found in infants born to mothers who 
have consumed alcohol during pregnancy. Abnormali-
ties include structural malformations (predominantly 
facial), growth restriction, and neurologic abnormalities 
including mental retardation.

Prevalence: Estimates vary from 6 of 10,000 births (1993) 
to 2 of 1000 births (2000). Studies by the Centers for 
Disease Control and Prevention show fetal alcohol syn-
drome rates ranging from 0.2 to 1.5 per 1000 live births 
in different areas of the United States.

Predominant Age: Reproductive for mothers, infants 
diagnosed at birth.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Alcohol consumption during pregnancy (gener-

ally >3 oz/day). There does not appear to be a lower 
limit of safety, nor are the effects confi ned to one part 
of pregnancy. The severity of the effects does appear to 
be proportional to the amount and duration of exposure. 
Clinically identifi able effects are generally not seen with 
sporadic exposures of less than 1 oz of alcohol per day, 
although absolute safety cannot be assured even at this 
dose.

Risk Factors: Alcohol use during pregnancy.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Facial deformities—microcephaly, short palpebral fi s-

sures, fl at midface, underdeveloped philtrum and thinned 
upper lip; low nasal bridge, epicanthal folds, minor ear 
anomalies, small teeth with faulty enamel, foreshortened 
nose and micrognathia may also be seen; two or more 
abnormal facial features must be present to make the 
diagnosis

• Cardiac malformations
• Deformities of joints, limbs, and fi ngers
• Vision diffi culties including nearsightedness (myopia)
• Intrauterine and extrauterine growth restriction
• Mental retardation and developmental abnormalities, 

brain and spinal defects
• Abnormal behavior such as short attention span, hyper-

activity, poor impulse control, extreme nervousness, and 
anxiety

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Other chromosomal or congenital syndromes
Associated Conditions: Maternal—other substance abuse 

(tobacco, drugs), sexually transmitted disease. Fetal—
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Workup and Evaluation

Laboratory: Complete blood count, quantitative measure-
ment of β-human chorionic gonadotropin (β-hCG; to 
establish risk and serial to follow success of therapy), the 
patient’s blood type and Rh status should be established 
to allow for Rh immune globulin therapy (if needed) or 
blood replacement. Clotting function studies and blood 
cross-matching are advisable before the evacuation of 
a large uterus. (Chorionic gonadotropin levels often 
exceed 100,000 ImU/mL.)

Imaging: Ultrasonography can establish the diagnosis. A 
baseline chest radiograph to check for metastatic disease 
should be obtained.

Special Tests: Absence of fetal heart sounds (in complete 
mole).

Diagnostic Procedures: History and physical examina-
tion. Edematous trophoblastic fragments may be passed 
vaginally through a partially dilated cervical os, alerting 
the clinician to the diagnosis.

Pathologic Findings
Edematous trophoblastic fronds. Karyotype: incomplete; 
triploid (80%); complete; 46,XX (95%).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation and diagnosis, general 

supportive measures.
Specifi c Measures: The treatment of molar pregnancies 

is surgical: evacuation of the uterine contents. This is 
most often accomplished via suction curettage. Because 
of the large size of some molar pregnancies and a ten-
dency toward uterine atony, concomitant oxytocin 
administration is advisable and blood for transfusion 
must be immediately available, should it be needed.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.

Drug(s) of Choice
None. (Oxytocin or methylergonovine maleate 

[Methergine] is used to help contract the uterus during 
surgical evacuation.) Primary or recurrent malignant 
trophoblastic disease is generally treated with chemo-
therapy (methotrexate, actinomycin D, chlorambucil, 
or cyclophosphamide [Cytoxan], singly or in 
combination).

FOLLOW-UP
Patient Monitoring: After the uterus has been emptied, 

the patient must be closely followed for at least 1 year 
for the possibility of recurrent benign or malignant 
disease. Any change in the patient’s examination, an 
increase in β-hCG titers, or a failure of the β-hCG level 
to fall below 10 mIU/mL by 12 weeks after evacuation 
must be evaluated for the possibility of recurrent benign 

Gestational Trophoblastic Disease 208

INTRODUCTION

Description: Gestational trophoblastic diseases include 
choriocarcinoma, molar pregnancy (hydatidiform mole 
and invasive mole), and placental-site trophoblastic 
tumor. They are abnormalities of pregnancy that arise 
entirely from abnormal placental proliferation. They are 
classifi ed as being either complete, in which no fetus is 
present, or incomplete (partial), in which both fetus 
(generally abnormal) and molar tissues are present.

Prevalence: Molar pregnancy—1 of 1000 to 1500 preg-
nancies in the United States, as high as 10 per 1000 
pregnancies in Asia; choriocarcinoma—1 of 40,000 
pregnancies.

Predominant Age: Greatest during the early and late 
reproductive years.

Genetics: Complete—mostly 46,XX (paternal in origin, 
although mitochondrial DNA remains maternal in 
origin). Incomplete—triploid (69,XXY or 69,XXX; all 
of paternal origin).

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Maternal age (older than 40: 5.2 times risk), 

Asians living in Southeast Asia, folate defi ciency, prior 
molar pregnancy (2% recurrence rate).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Present as a pregnancy but associated with more pro-

found hormonal changes, leading to exaggerated symp-
toms of pregnancy in many patients

• Uterine size that is inappropriate for dates (larger or 
smaller, 30%)

• Painless vaginal bleeding (95%, generally between 6 and 
16 weeks of gestation)

• Hypertension, pre-eclampsia, proteinuria, nausea and 
vomiting (hyperemesis, 8%), visual changes, tachycar-
dia, and shortness of breath all possible (pregnancy-
induced hypertension in the fi rst trimester of pregnancy 
is virtually diagnostic)

• Incomplete molar pregnancies—symptoms of an incom-
plete or missed abortion (90%), including vaginal bleed-
ing (75%)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Choriocarcinoma
• Missed abortion
• Threatened abortion
Associated Conditions: Hyperemesis, hypertension, 

hyperthyroidism, pre-eclampsia, proteinuria, nausea and 
vomiting, visual changes, tachycardia, and shortness of 
breath. Bilateral adnexal masses (theca lutein cysts) occur 
in 15% to 20% of patients.
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The placenta from any subsequent pregnancies should 
be sent for histologic evaluation.

ICD-9-CM Codes: 630, 236.1 (Invasive or malignant).
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or malignant disease. Serum hCG levels are generally 
monitored every 2 weeks until three consecutive tests 
are negative, then monthly for 6 to 12 months. (Proteo-
lytic enzymes and heterophilic antibodies found in 3% 
to 4% of individuals can cause a falsely positive hCG 
test [up to 800 ImU/mL have been reported] and can 
lead to inappropriate therapy.)

Prevention/Avoidance: None.
Possible Complications: Gestational trophoblastic neo-

plasia is notable for the possibility of malignant trans-
formation, although less than 10% of patients develop 
malignant changes. In general, the larger or more 
advanced the molar pregnancy, the greater the risk of 
pulmonary complications, bleeding, trophoblastic 
emboli, or fl uid overload during evacuation.

Expected Outcome: Approximately 80% of molar preg-
nancies follow a benign course after initial therapy. 
Between 15% and 25% of patients develop invasive 
disease, and 3% to 5% eventually have metastatic lesions. 
The prognosis for patients with primary or recurrent 
malignant trophoblastic disease is generally good (>90% 
cure rate). The theca lutein cysts often found in molar 
pregnancies may take several months to regress after 
evacuation of the uterine contents. Fewer than 5% of 
patients will require hysterectomy to achieve a cure for 
choriocarcinoma.

MISCELLANEOUS
Pregnancy Considerations: Pregnancy should be delayed 

for at least 1 year after a molar pregnancy to avoid con-
fusion between normal pregnancy and recurrent disease. 
These patients have no higher rate of abortions, still-
births, congenital anomalies, prematurity, or other 
complications of pregnancy with future gestations. 



MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation; encourage good oral 

hygiene, smoking cessation, warm saline rinses (twice a 
day), periodic dental care.

Specifi c Measures: Removal of irritating factors 
(plaque).

Diet: Ensure adequate nutrition.
Activity: No restriction.
Patient Education: Reinforce the need for periodic dental 

care.

Drug(s) of Choice
Penicillin V 250 to 500 mg PO every 6 hours, topical 

corticosteroids (triamcinolone in Orabase).
Contraindications: Known or suspected allergy.
Precautions: Watch for possible overgrowth of vaginal 

fungal fl ora if penicillin is used.
Interactions: See individual agents.

Alternative Drugs
Other antibiotics based on smear or culture results.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Good dental hygiene (daily 

brushing and fl ossing), periodic evaluation and 
cleaning.

Possible Complications: Severe periodontal disease, 
tooth loss.

Expected Outcome: Generally improves after delivery if 
hormonal change is the cause; can recur if dental hygiene 
is not maintained.

MISCELLANEOUS
ICD-9-CM Code: 523.1.
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Gingivitis in Pregnancy 209

INTRODUCTION

Description: Elevated hormone levels during pregnancy 
may induce gingival hyperplasia, pedunculated gingival 
growths, and pyogenic granuloma. Despite concerns 
directed elsewhere during pregnancy, the practitioner 
must watch for this common problem and address it 
when present. Periodontal disease has been identifi ed as 
a risk factor for preterm delivery.

Prevalence: Common (some estimate up to 90% of 
population affected).

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Hormonally induced hypertrophy (may occur 

with combination oral contraceptives as well). Inade-
quate plaque removal. Fusiform bacillus or spirochete 
infection. Allergic reactions.

Risk Factors: Increased hormones (pregnancy, oral 
contraceptives), poor dental hygiene, mouth breathing, 
diabetes mellitus, human immunodefi ciency virus (HIV) 
infection, and malocclusion.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Mouth odor
• Gum swelling and redness (especially at the base of the 

tooth)
• Change in gum contours
• Bleeding when brushing or fl ossing
• Edema of interdental papillae

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Diabetes mellitus
• Desquamative gingivitis
• Leukemia
• Drug reaction (phenytoin)
• Human immunodefi ciency virus infection
Associated Conditions: Periodontitis, glossitis, preterm 

delivery.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: No imaging indicated.
Special Tests: Smear to identify causative agent. Culture 

may also be performed.
Diagnostic Procedures: History and physical exa -

mination.

Pathologic Findings
Acute or chronic infl ammation, broken crepuscular epithe-
lium, hyperemia, polymorphonuclear infi ltrates.
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Diagnostic Procedures: Measurement of blood pressure, 
laboratory confi rmation.

Pathologic Findings
HELLP syndrome is a multiorgan process, including the 
renal, hepatic, hematologic, and nervous systems.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, support, and preparation 

for delivery.
Specifi c Measures: Patients with HELLP syndrome 

often represent the sickest patients with pre-eclampsia 
or eclampsia. The only true treatment is delivery. 
The presence of HELLP syndrome generally militates 
against conservative treatment for any but the briefest 
stabilization period.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP034 
(High Blood Pressure During Pregnancy).

Drug(s) of Choice
For mild to moderate chronic hypertension, α-methyldopa 

is considered fi rst-line therapy.
During labor or labor induction, magnesium sulfate is 

often used to reduce the chance of seizures (4 g IV for 
20 minutes, then 2 to 3 g/hour IV continuous infusion; 
therapeutic range 4 to 8 mg/dL).

If blood pressure >180 torr systolic or 110 torr diastolic: 
hydralazine HCl 5 to 10 mg IV bolus every 20 minutes 
as needed or labetalol 20 mg IV bolus every 10 minutes 
as needed to a maximum of 300 mg in 24 hours. (Sodium 
nitroprusside may be used for extreme disease.)

Steroids have been advocated, but there is insuffi cient 
evidence to conclude that they are benefi cial.

Contraindications: Angiotensin-converting enzyme 
(ACE) inhibitors are teratogenic and are contraindicated 
in pregnancy. Diuretics should be avoided in pregnancy 
because of the possibility of adverse fetal effects caused 
by reduced plasma volume. (Despite the common 
occurrence of edema, these patients have constricted 
circulatory volume.)

Precautions: Central hemodynamic monitoring should be 
considered if blood pressure is high or potent agents are 
used.

Alternative Drugs
Verapamil or nifedipine may also be used to acutely reduce 

blood pressure.

FOLLOW-UP
Patient Monitoring: Increased maternal and fetal 

surveillance, antenatal testing.
Prevention/Avoidance: The value of low-dose 

aspirin therapy or calcium supplementation remains 
unproved.

HELLP Syndrome 210
INTRODUCTION
Description: Hemolysis, elevated liver enzymes, low 

platelet count (HELLP) syndrome is a variant of 
pregnancy-induced hypertension (PIH) and pre-
eclampsia, which are dominated by hepatic and hema-
tologic changes.

Prevalence: Six percent to eight percent of pregnancies, 
up to 20% of patients with severe pre-eclampsia.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Genetic, endocrine/metabolic (includ-

ing altered prostaglandin production), uteroplacental 
ischemia, immunologic.

Risk Factors: Nulliparity, age older than 40 years, 
African American race, family history of pregnancy-
induced hypertension, renal disease, antiphospholipid 
syndrome, diabetes mellitus, multiple gestation. Chronic 
hypertension increases the risk of pregnancy-induced 
hypertension.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Pre-eclampsia or eclampsia with hemolysis, thrombocy-

topenia, elevated hepatic transaminase levels (any or all; 
blood pressure may be normal in up to 20% of patients). 
(The degree of thrombocytopenia is predictive of 
the severity of disease and the likelihood of poor 
outcome.)

• Right upper quadrant or epigastric pain

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Pre-eclampsia or eclampsia
• Secondary hypertension
• Improper blood pressure measurement (wrong cuff size, 

position, technique) resulting in false elevation of 
readings

• Multiple pregnancy
• Molar pregnancy
• Primary hepatic disease
Associated Conditions: Intrauterine growth restriction, 

prematurity.

Workup and Evaluation
Laboratory: Liver and renal function studies (e.g., 

enzymes, renal clearance, 24-hour urinary protein), 
platelet counts, clotting studies. (Platelet counts of 
>50,000/mm3 generally are not associated with sponta-
neous bleeding.)

Imaging: Ultrasonography to monitor fetal growth 
(frequently restricted).

Special Tests: Assessment of fetal lung maturation 
may be performed, but if maternal disease is severe, 
management is based on maternal factors and not fetal 
maturation.
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Possible Complications: Maternal—cardiac decompen-
sation, stroke, pulmonary edema (10%) and respiratory 
failure, renal failure (5%), seizures and seizure-related 
injuries (6%), intracranial hemorrhage, coma, and death 
(0.5% to 5% mortality). Fetal risk (growth restriction 
and death) is directly proportional to both the degree of 
proteinuria and the level of maternal diastolic blood 
pressure. Placental abruption may occur in up to 10% 
of cases.

Expected Outcome: HELLP syndrome generally resolves 
after delivery, but the risk of recurrence with future 
pregnancies or elevated blood pressure in later life is 
increased.

MISCELLANEOUS
ICD-9-CM Code: 642.5.
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• Severe pre-eclampsia
• Mononucleosis
• Cytomegalovirus hepatitis
• Lupoid hepatitis
• Viral enteritis
Associated Conditions: Jaundice, cirrhosis, pancreatitis, 

nephritis, ileus, and premature labor.

Workup and Evaluation
Laboratory: Hepatitis during pregnancy is diagnosed in 

the same manner as for nonpregnant patients; serum 
chemistry abnormalities indicate active hepatic disease 
(marked elevation of alanine aminotransferase, aspartate 
aminotransferase, and bilirubin), and immunochemical 
analysis indicates the presence of infection and the phase 
of the clinical course. In severe cases, coagulation studies 
should be performed. Routine screening of all pregnant 
patients is recommended. 

Imaging: None indicated.
Special Tests: Percutaneous liver biopsy may be helpful 

but is generally not required.
Diagnostic Procedures: History, physical examination, 

ultrasonography (limited value), and laboratory 
investigation.

Pathologic Findings
Viral hepatitis is distinguished from other hepatic injuries 
by the characteristic pattern of injury and infi ltrate.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Patients with encephalopathy or 

coagulopathy or who are severely debilitated should be 
hospitalized. Nutritional support is generally required. 
Fluid intake and electrolyte levels must be maintained. 
The upper abdomen should be protected from trauma. 
Sexual contact should be avoided until the partner(s) 
receive prophylaxis.

Specifi c Measures: No specifi c measures have been shown 
to alter the natural course of these infections. Prophy-
laxis should be considered for anyone at risk (e.g., travel 
to endemic area, sexual partners). Acute exposure should 
be treated with immune globulin (see Follow-up).

Diet: Maintain good nutrition.
Activity: The upper abdomen should be protected from 

trauma.
Patient Education: Patients should be instructed regard-

ing risk factors and modes of spread to limit risk for 
family contacts and future recurrences; American 
College of Obstetricians and Gynecologists Patient 
Education Pamphlet AP125 (Protecting Yourself Against 
Hepatitis B).

Drug(s) of Choice
Those necessary for support only; others of limited or 

unproved value.

Hepatitis in Pregnancy 211

INTRODUCTION
Description: Hepatitis is one of the most serious infec-

tions that occurs during pregnancy.
Prevalence: Hepatitis—0.1% to 1.5% of pregnancies (one 

third of Americans have antibodies to hepatitis A). The 
prevalence of hepatitis in pregnancy has declined in the 
past 15 years.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Five different forms of hepatitis may be involved. 

Hepatitis A is caused by a ribonucleic acid (RNA) virus 
that is transmitted by fecal–oral contamination and 
accounts for 30% to 50% of acute disease. Hepatitis B 
is caused by a small DNA virus that accounts for 40% 
to 45% of occurrences. It is estimated that acute hepa-
titis B occurs in 1 to 2 of 1000 pregnancies and that 
chronic infections are present in 5 to 15 of 1000 preg-
nancies. Hepatitis B is transmitted by parenteral and 
sexual contact. Hepatitis B is easily transmitted sexually: 
25% of people who have sexual contact with an infected 
person become infected. Hepatitis C (non-A, non-B) 
accounts for 10% to 20% of cases and is caused by a 
single-stranded RNA virus spread by parenteral expo-
sure. Hepatitis D is caused by an RNA virus that requires 
coinfection with the hepatitis B virus. Signifi cant mor-
tality and long-term consequences may occur from this 
less common infection. Hepatitis E, G and other forms 
of non-A, non-B hepatitis are uncommon but may occur 
during pregnancy as well.

Risk Factors: Groups at greatest risk for hepatitis B are 
intravenous drug users, hemophiliacs, homosexuals, and 
health care workers. Poor handwashing habits, multiple 
sexual partners, a history of sexually transmitted disease, 
tattoos, and multiple blood transfusions (hepatitis C) 
increase the risk of infection as well.

CLINICAL CHARACTERISTICS
Signs and Symptoms
(Unchanged by pregnancy)
• Fever (60%), malaise (70%), fatigue, anorexia (50%), 

nausea (80%)
• Variable right upper quadrant pain (50%)
• Upper abdominal tenderness with hepatomegaly
• Dark urine (85%) and acholic stools
• Jaundice a possibility in up to 60%
• Coagulopathy or encephalopathy (fulminant infections 

only)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Acute fatty liver of pregnancy
• Toxic hepatic injury
• Cholestasis of pregnancy
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patients with hepatitis B become chronic carriers (10% 
to 15% of these develop serious long-term liver prob-
lems including cirrhosis and hepatocellular carcinoma). 
Patients with hepatitis C or D have a >80% risk of 
chronic hepatitis with cirrhosis and liver failure in 20% 
to 25%.

MISCELLANEOUS
ICD-9-CM Code: 647.6.
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FOLLOW-UP

Patient Monitoring: Normal prenatal care once the acute 
episode is resolved. Continued monitoring for chronic 
liver dysfunction or carrier state (where applicable).

Prevention/Avoidance: Active immunization of those at 
risk before a pregnancy is planned. Patients exposed to 
hepatitis A may be given γ-globulin in the same manner 
as that for nonpregnant patients. Patients exposed to 
hepatitis B or those found to be carriers may receive 
either active immunization with hepatitis vaccine or 
passive immunization with hepatitis B immune globulin 
(HBIG). To be effective, HBIG should be given within 
48 hours of exposure. The infants of these mothers 
should receive both forms of immunization. Infants 
born to mothers with hepatitis B infection should be 
given HBIG 0.5 mL and hepatitis B vaccine (separate 
site) within 12 hours of birth, with follow-up vaccina-
tions at 1 and 6 months of age.

Possible Complications: Mortality from acute hepatitis 
varies with the type of hepatitis and severity of infection 
but is generally in the range of 2 to 10 of 1000 cases. 
Serious complications of hepatitis A are uncommon. 
Vertical transmission of hepatitis B to the developing 
fetus can pose a signifi cant risk. (Of women seropositive 
for hepatitis B surface antigen [HbsAg], 10% to 20% 
transmit the virus to their neonates in the absence of 
immunoprophylaxis. In women who are seropositive for 
both HBsAg and hepatitis B envelope antigen [HbeAg], 
vertical transmission is approximately 90%. In patients 
with acute hepatitis B, vertical transmission occurs in up 
to 10% of neonates when infection occurs in the fi rst 
trimester and in 80% to 90% of neonates when acute 
infection occurs in the third trimester.) The majority of 
untreated infants become chronic carriers, capable of 
infecting others. These infants are also at increased risk 
of cirrhosis and hepatic cancer. Neonatal infection rates 
vary with gestation and are highest in the third trimester 
(exposure to blood and fl uids at delivery). Patients with 
the envelope antigen have an 80% chance of vertical 
transmission of the infection. Hepatitis D leads to 
chronic hepatitis in 80% of patients with rapid appear-
ance of cirrhosis in 15%; mortality approaches 25%. 
Chronic liver disease and liver failure may follow infec-
tion with hepatitis B, C, or D.

Expected Outcome: Of patients, 85% to 90% experience 
complete resolution of symptoms; 10% to 15% of 



likelihood of further complications, including 
hospitalization.)

Specifi c Measures: Vitamin B6, antiemetics, or intrave-
nous hydration. Gradual reintroduction of diet as symp-
toms are controlled. Techniques such as acupuncture, 
acupressure, steroid use, or ginger therapy have not 
been proven to be effective.

Diet: Spicy or greasy foods should be avoided, and some 
advocate eating a protein snack at bedtime.

Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Booklet AP001 
(Nutrition During Pregnancy), AP126 (Morning 
Sickness).

Drug(s) of Choice
Vitamin B6 (pyridoxine) 50 to 100 mg PO daily (may be 

divided and taken twice a day) with doxylamine succi-
nate (Unisom) 12.5 to 25 mg PO daily.

Promethazine (Phenergan) 25 mg PO or rectally every 4 
to 6 hours.

Metoclopramide (Reglan) 10 mg PO four times a day.
Meclizine (Antivert) 12.5 to 25 mg PO four times a day.
Contraindications: See individual agents.
Precautions: Promethazine (Phenergan) is a class C 

agent (risk of teratogenesis in animals but unknown risk 
in humans). Metoclopramide (Reglan) and meclizine 
(Antivert) are class B agents (no known human risk).

FOLLOW-UP
Patient Monitoring: Normal health maintenance, moni-

toring of fetal growth.
Prevention/Avoidance: None.
Possible Complications: Maternal dehydration and met-

abolic compromise. Rupture or tears of the esophagus 
and pneumothorax have been reported as a result of 
vomiting.

Expected Outcome: Generally good, although relapses in 
severe cases are common (25% to 30%).

MISCELLANEOUS
Pregnancy Considerations: If nutrition is maintained, 

no effect on pregnancy. May recur with subsequent 
pregnancies.

ICD-9-CM Codes: 643, 643.0 (mild), 643.1 (with meta-
bolic disturbance).
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INTRODUCTION
Description: Hyperemesis gravidarum is exaggerated 

nausea and vomiting of early pregnancy suffi cient to 
produce dehydration, metabolic disturbances, and 
weight loss. Alkalosis (from HCl loss) and hypokalemia 
are common.

Prevalence: Seventy percent to 85% of women experience 
nausea; 50% have emesis in the fi rst trimester; hyper-
emesis occurs in 0.5% to 2% of pregnancies.

Predominant age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown.
Risk Factors: Multiple gestation, hydatidiform mole, 

ambivalence about pregnancy (debated).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Nausea and vomiting leading to weight loss, dehydra-

tion, ketone formation, and electrolyte disturbances
• Symptoms generally begin between the fourth and 

eighth week, lasting until 16 weeks or longer

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Abnormality of pregnancy (trophoblastic disease, mul-

tiple gestation)
• Psychological overlay
• Gastroenteritis
• Cholecystitis
• Pancreatitis
• Hepatitis
• Peptic ulcer disease
• Fatty liver of pregnancy
• Pyelonephritis
Associated Conditions: Intrauterine growth restriction.

Workup and Evaluation
Laboratory: Evaluation of liver and metabolic function 

(serum enzymes and urinary ketones).
Imaging: Ultrasonography for pregnancy assessment and 

dating as indicated.
Special Tests: None indicated.
Diagnostic Procedures: History and physical exa -

mination.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Small, frequent feedings with 

bland foods (crackers, toast, etc.). (Early intervention 
is more likely to be effective and will reduce the 
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Workup and Evaluation
Laboratory: No evaluation indicated unless suggested by 

maternal disease.
Imaging: Ultrasonography with fetal biometry compared 

with curves specifi c to the location and population 
served. The diagnosis must also be based on serial exam-
inations that provide information about the growth of 
the individual fetus.

Special Tests: When found in advanced gestations: fetal 
nonstress and contraction stress testing or biophysical 
profi ling. The role of Doppler fl ow studies continues to 
be evaluated.

Diagnostic Procedures: Physical examination, ultraso-
nography. (Physical examination may miss up to two 
thirds of cases; ultrasonography can exclude or verify 
growth restriction in 90% and 80% of cases, respec-
tively.) Intrauterine growth restriction must be distin-
guished from infants who are constitutionally small for 
gestational age who are not at increased risk. Asymmet-
ric restrictions in growth argue against a constitutional 
cause. Early intrauterine insults are more likely to result 
in symmetric growth restriction; later insults result in 
asymmetry. Similarly, intrinsic factors generally cause 
symmetric restriction; extrinsic factors generally cause 
asymmetric restriction.

Pathologic Findings
Reduced fetal fat stores and reduced overall size compared 
with that expected for gestational age.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, ultrasonography with 

biometry. Cessation of tobacco and alcohol use (if 
present).

Specifi c Measures: Based on cause and stage of gestation. 
Early delivery is often necessary. (The majority of fetal 
deaths occur after 36 weeks of gestation.) Constitution-
ally small infants require no intervention.

Diet: No specifi c dietary changes indicated unless defi -
ciencies identifi ed.

Activity: No restriction except as dictated by maternal 
disease or fetal condition.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP098 
(Special Tests for Monitoring Fetal Health), AP025 
(Ultrasound Exams).

Drug(s) of Choice
None. (Low-dose aspirin therapy has been advocated but 

has yet to be fi rmly established in its effi cacy or role in 
management.)

FOLLOW-UP
Patient Monitoring: Enhanced fetal assessment, antena-

tal fetal testing (including nonstress testing, biophysical 
profi les, and contraction stress tests). Patients at risk 

Intrauterine Growth Restriction 213

INTRODUCTION
Description: Intrauterine growth restriction is symmetric 

or asymmetric reduction in the size and weight of the 
growing fetus in utero, compared with that expected for 
a fetus of comparable gestational age. This may occur 
for many reasons, but most occurrences represent signs 
of signifi cant risk of fetal death or jeopardy to the fetus. 
Some authors advocate identifying fetuses with growth 
between the 10th and 20th percentiles as suffering 
“diminished” growth and at intermediate risk for 
complications.

Prevalence: Problems of consistent defi nition make esti-
mates diffi cult; by most defi nitions 5% to 10% of 
pregnancies.

Predominant Age: Reproductive; higher at the extremes 
of childbearing. (For women younger than age 15 the 
rate of low birthweight is 13.6% compared with 7.3% 
for women between 25 and 29 years of age. When mul-
tiple gestations are excluded, the rate for women older 
than age 45 is greater than 20%.)

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Idiopathic (50%). Maternal disease—hyperten-

sion; drug or alcohol use; smoking; Dilantin (phenytoin), 
coumarin, propranolol, or steroid use; poor nutrition, 
infl ammatory bowel disease, low maternal weight 
(<50 kg), high altitude, hemoglobinopathy, cyanotic 
heart disease, multiple pregnancy, irradiation. Placental 
disease or abnormalities—placenta previa, fi brosis, 
chronic infection, partial abruption or infarction. Fetal 
factors—congenital anomalies, chromosomal factors, 
chronic fetal infections.

Risk Factors: Chronic maternal disease (hypertension, 
renal disease, cardiovascular disease), impaired placental 
function, congenital anomalies, history of recurrent 
abortion, fetal death, or preterm labor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Uterine size less than dates
• Oligohydramnios
• Fetal growth that falls below the 10th percentile for 

gestational age or demonstrates reduced growth velocity 
on serial examinations

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Inaccurate gestational age
• Congenital anomalies
• Multiple gestation
• Constitutionally small infants (small for gestational age 

[SGA])
• Extrauterine gestation
Associated Conditions: Prematurity, intrauterine fetal 

death, congenital anomalies, and oligohydramnios.
532
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Intrauterine growth restriction may
occur in a symmetrical or asymmetrical
manner. Evaluation of restriction is based
on ultrasonic measurement of fetal head
and abdominal circumferences compared
with gestational age. Other antepartum tests
are used to evaluate fetal health status

Birth asphyxia
and meconium
aspiration common

Reduced fat stores result in
decreased birth weight and
contribute to hypothermia

Neonatal Outcome

Head appears
large for body

Neonatal sepsis may
complicate IUGR

Laboratory studies
may reveal:
 Hypoglycemia
 Hypocalcemia
 Polycythemia
 Thrombocytopenia

Intrauterine Growth Restriction (IUGR)

Causes

Hypertension
Cardiovascular disease
Renal disease
Drugs
Inflammatory bowel disease
Hemoglobinopathy

Maternal

Congenital anomalies
Chromosomal abnormalities
Chronic fetal infection
Oligohydramnios

Fetal

Placental previa
Placental fibrosis
Placental infarction
Placentae abruption
Chronic infection

Placental

Head circumference
(mean +/- 2 S.D.)
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because of maternal disease should have early assessment 
of fetal growth (biparietal diameter, head circumference, 
abdominal circumference, and femur length) with fre-
quent remeasurement as the pregnancy progresses. This 
may need to be done as often as every 2 to 3 weeks in 
severe cases. Careful fetal monitoring during labor.

Prevention/Avoidance: Management of maternal 
disease.

Possible Complications: Progressive deterioration of 
fetal status and intrauterine fetal demise. (There is an 
8- to 10-fold increase in the risk of perinatal mortality; 
growth restriction is the second most important cause 
of perinatal morbidity after preterm delivery.) Long-
term physical and neurologic sequelae are common. The 
risk of adverse outcome is generally proportional to the 
severity of growth restriction present. The presence of 
risk factors for intrauterine growth restriction increases 
the risk of fetal death by 2-fold in growth-restricted 
fetuses. The most immediate fetal morbidities are birth 
asphyxia, meconium aspiration, sepsis, hypoglycemia, 
hypocalcemia, hypothermia, polycythemia, thrombocy-
topenia, and pulmonary hemorrhage.

Expected Outcome: With early detection, progressive 
fetal growth can often be achieved, although many preg-
nancies may require early delivery or other interventions 
to ensure fetal well-being.

MISCELLANEOUS
ICD-9-CM Code: 656.5.
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Workup and Evaluation
Laboratory: No special evaluation indicated, although 

because of the higher incidence of gestational diabetes, 
screening is of greater importance. (Abnormality of 
gestation-sensitive laboratory tests, such as maternal 
serum alpha-fetoprotein [MSAFP], is to be expected.)

Imaging: Ultrasonography (reduces the rate of undiag-
nosed multiple gestation from 40% to <5%). Radio-
graphic studies are generally inadequate to establish the 
presence or health of a multiple pregnancy, making 
routine use of x-rays undesirable.

Special Tests: Genetic amniocentesis may be considered 
(twin pregnancies have twice the rate of abnormalities: 
monozygotic = 2% to 10% rate).

Diagnostic Procedures: History, physical examination, 
ultrasonography.

Pathologic Findings
Examination of the placenta can identify the type of preg-

nancy (see later).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Adequate nutrition, diminished activ-

ity, frequent perinatal visits, monitoring of fetal growth 
(serial ultrasonography)

Specifi c Measures: Antenatal testing, prompt interven-
tion for threatened preterm labor. Routine preterm hos-
pitalization is not recommended.

Diet: Increase maternal intake by 300 kcal more than 
normal for pregnancy. Iron and folic acid supple -
mentation.

Activity: Reduced activity as pregnancy progresses. Bed 
rest remains controversial.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Booklet AP092 (Having Twins); counseling regarding 
signs of pre-term labor (AP087 Preterm Labor, AP004 
How to Tell When Labor Begins)

Drug(s) of Choice
None. (Tocolytic agents are often used when premature 

labor is threatened but are not useful as prophylaxis and 
are associated with an increased risk of side effects when 
used in these patients.)

FOLLOW-UP
Patient Monitoring: Increased frequency of prenatal 

evaluations, antenatal fetal testing in late pregnancy. 
Counseling regarding signs of preterm labor.

Prevention/Avoidance: None. (Some complications of 
multiple gestation may be reduced by increased surveil-
lance and monitoring.)

Possible Complications: Perinatal morbidity and mortal-
ity is two to fi ve times higher than for singleton gesta-

Multiple Gestation 214

INTRODUCTION
Description: Multiple gestation is two or more fetus coex-

isting during the same gestation.
Prevalence: Occurs in 3.4% of births in the United States 

(and increasing; 70% since 1980); 1/10,000 births for 
spontaneously occurring triplets. (The increase in mul-
tiple births is thought to be due to the use of fertility 
drugs and an increased rate of childbearing in women 
older than age 30, who are more likely to conceive mul-
tiples.) Multiple gestations are responsible for a dispro-
portionate share of perinatal morbidity and mortality. 
(They account for 17% of all preterm births [before 37 
weeks of gestation], 23% of early preterm births [before 
32 weeks of gestation], 24% of low-birthweight infants 
[<2500 g], and 26% of very-low-birthweight infants 
[<1500 g].) Hospital costs for women with multiple ges-
tations are on average 40% higher than for women with 
gestational-age–matched singleton pregnancies because 
of their longer length of stay and increased rate of 
obstetric complications.

Predominant age: Reproductive (becomes more common 
with increasing maternal age).

Genetics: Dizygotic twins are more common in mothers 
who are themselves a dizygotic twin.

ETIOLOGY AND PATHOGENESIS
Causes: Monozygotic twins result from the cleavage of a 

single fertilized ova (4/1000 births). Dizygotic multiple 
gestations occur when there are multiple ova released 
and fertilized (naturally or through assisted ovulation. 
See later.).

Risk Factors: Ovulation induction (clomiphene therapy: 
5% to 10% multiple gestation rate), increased maternal 
age, parity, weight and height, African American race.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Uterus larger than dates
• Multiple fetal heart tones by auscultation or Doppler 

study

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Polyhydramnios
• Molar pregnancy
Associated Conditions: Prematurity, cord accidents, 

intrauterine growth restriction (50% to 60% of triplet 
or greater pregnancies), polyhydramnios, increased fetal 
morbidity and mortality, increased risk of congenital 
anomalies, abruptio placenta, placenta previa, hyperten-
sion and pre-eclampsia, anemia, acute fatty liver, gesta-
tional diabetes, hyperemesis gravidarum, pyelonephritis, 
cholestasis, thrombosis and embolism, postpartum hem-
orrhage, increased operative delivery rate.
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tions. (Preterm delivery [50%] is most common cause of 
morbidity or mortality. Other complications: intrauter-
ine growth restriction (12% to 47% versus 5% to 7% 
in singletons) or discordant growth, cord accidents, 
hydramnios, congenital anomalies (two times increase), 
malpresentation. Monozygotic twins have a 1% inci-
dence of monoamniotic sacs that carries a 50% fetal 
mortality because of cord entanglement or conjoined 
twins. One fi fth of triplet pregnancies and one half of 
quadruplet pregnancies result in at least one child with 
a major long-term handicap, such as cerebral palsy. 
Cerebral palsy occurs 17 times more often in triplet 
pregnancies and more than 4 times more often in twin 
pregnancies than in singleton pregnancies. When 
matched for gestational age at delivery, infants from 
multifetal pregnancies have a nearly 3-fold greater risk 
of cerebral palsy.

Maternal Complications: Abruptio placenta, placenta 
previa, pre-eclampsia, anemia, hyperemesis gravidarum, 
pyelonephritis, cholestasis, postpartum hemorrhage, 
increased operative delivery rate.

Expected Outcome: Generally good, although delivery 
before term is common and there is an increased risk of 
operative delivery.

MISCELLANEOUS
Other Notes: Up to 50% of twin pregnancies identifi ed 

in the early weeks will silently abort one fetus (with or 
without bleeding). Home uterine activity has not been 
proved to reduce the rate of prematurity in multiple 
gestations.

Most Common Presentation: Vertex/vertex (43%), 
vertex/other (38%), twin A other (19%).

ICD-9-CM Codes: 651, 651.0 (Twin), 651.1 (Triplet), 
651.2 (Quadruplet).

REFERENCES
Level II
Grether JK, Nelson KB, Cummins SK: Twinning and cerebral palsy: 

experience in four northern California counties, births 1983 
through 1985. Pediatrics 1993;92:854.

Hogle KL, Hutton EK, McBrien KA, et al: Cesarean delivery for 
twins: a systematic review and meta-analysis. Am J Obstet Gynecol 
2003;188:220.

Lewi L, Gratacos E, Ortibus E, et al: Pregnancy and infant outcome 
of 80 consecutive cord coagulations in complicated monochorionic 
multiple pregnancies. Am J Obstet Gynecol 2006;194:782.

Petterson B, Nelson KB, Watson L, Stanley F: Twins, triplets, and 
cerebral palsy in births in Western Australia in the 1980s. BMJ 
1993;307:1239.

Powers WF, Kiely JL: The risk confronting twins: a national perspec-
tive. Am J Obstet Gynecol 1994;170:456.

Reddy UM, Wapner RJ, Rebar RW, Tasca RJ: Infertility, 
assisted reproductive technology, and adverse pregnancy out -
comes: executive summary of a National Institute of Child Health 
and Human Development workshop. Obstet Gynecol 2007;109:
967.

Yokoyama Y, Shimizu T, Hayakawa K: Incidence of handicaps in 
multiple births and associated factors. Acta Genet Med Gemellol 
(Roma) 1995;44:81.

Level III
American College of Obstetricians and Gynecologists: Multiple 

gestation: complicated twin, triplet, and high-order multifetal 
pregnancy. ACOG Practice Bulletin 56. Obstet Gynecol 2004;
104:869.

American College of Obstetricians and Gynecologists: Perinatal 
risks associated with assisted reproductive technology. ACOG 
Committee Opinion 324. Obstet Gynecol 2005;106:1143.

American College of Obstetricians and Gynecologists: Multifetal 
pregnancy reduction. ACOG Committee Opinion 369. Obstet 
Gynecol 2007;109:1511.

Berkowitz RL, Lynch L, Stone J, Alvarez M: The current status of 
multifetal pregnancy reduction. Am J Obstet Gynecol 1996;
174:1265.

Brown JE, Carlson M: Nutrition and multifetal pregnancy. J Am Diet 
Assoc 2000;100:343.

Bryan E: The impact of multiple preterm births on the family. BJOG 
2003;110:24.

D’Alton ME, Mercer BM: Antepartum management of twin 
gestation: ultrasound. Clin Obstet Gynecol 1990;33:42.

Hall JG: Twinning. Lancet 2003;362:735.
Jauniauz E, Elkazen N, Leroy F, et al: Clinical and morphologic 

aspects of the vanishing twin phenomenon. Obstet Gynecol 1988;
72:577.

Kiely JL, Kleinman JC, Kiely M: Triplets and higher-order multiple 
births. Am J Dis Child 1992;146:862.

Kovacs BW, Kirschbaum TH, Paul RH: Twin gestations, I. Antenatal 
care and complications. Obstet Gynecol 1989;74:313.

MacGillivray I: Epidemiology of twin pregnancy. Semin Perinatol 
1986;10:4.

Mauldin JG, Newman RB: Neurologic morbidity associated with 
multiple gestation. Female Pat 1998;23:27, 30, 35, passim.

Nageotte MP: Prevention and treatment of preterm labor in twin 
gestation. Clin Obstet Gynecol 1990;33:61.

MECHANISMS OF TWIN GESTATION FORMATION

Mechanism Resulting Twin Pregnancy

Two ova, two sperm Dizygotic (fraternal)
Single ova, single sperm
—Division within 72 hours
—Division between 4 and 8 days*
—Division between 8 and 13 days
—Division after 10 to 13 days

Monozygotic (“identical”)
—Diamniotic, dichorionic
—Diamniotic, monochorionic
—Monoamniotic, monochorionic
—Conjoined twins

*Days after fertilization
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MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation. Mild degrees may be 

managed expectantly. Maternal oral hydration may 
improve amniotic fl uid volume.

Specifi c Measures: Amnioinfusion (the introduction of 
normal saline via an intrauterine catheter placed through 
the partially dilated cervix during labor) has been used 
to reduce the incidence of umbilical cord compression 
during labor. This does not reduce the risk of meconium 
aspiration.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP069 (What to Expect After Your Due 
Date), AP025 (Ultrasound Exams), AP098 (Special Tests 
for Monitoring Fetal Health).

Drug(s) of Choice
None.

FOLLOW-UP
Patient Monitoring: Intensive fetal surveillance is 

required.
Prevention/Avoidance: None.
Possible Complications: Amniotic band syndrome 

(including partial limb amputation), pulmonary hypo-
plasia, premature labor, clubfoot, and meconium-stained 
amniotic fl uid. The prognosis is inversely related to ges-
tational age: the earlier the oligohydramnios occurs, the 
worse the outcome.

Expected Outcome: When oligohydramnios occurs in 
term or post-term pregnancies, it is associated with 

Oligohydramnios 215
INTRODUCTION
Description: Oligohydramnios is an abnormal reduction 

in the amount of amniotic fl uid surrounding the fetus. 
At term, there should be about 800 mL of amniotic fl uid 
present.

Prevalence: Rare in early pregnancy, common in post-
term pregnancies (12% to 25% at 41 weeks).

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown. Generally associated with a reduction 

in fetal urine production (renal agenesis, urinary tract 
obstruction, and fetal death), chronic amniotic leak, 
maternal disease (hypertension, diabetes, uteroplacental 
insuffi ciency, pre-eclampsia).

Risk Factors: Fetal chromosomal or congenital abnor-
malities (see box), fetal growth restriction or demise, 
post-term pregnancy, multiple gestation (twin–twin 
transfusion), maternal hypertension, diabetes, pre-
eclampsia, and prostaglandin synthetase inhibitors.

CLINICAL CHARACTERISTICS

Signs and Symptoms
• Uterine size smaller than normal for stage of 

pregnancy
• Reduced amniotic fl uid measured by ultrasonography

DIAGNOSTIC APPROACH

Diff erential Diagnosis
• Inaccurate gestational age
• Intrauterine growth restriction
• Fetal anomalies
• Premature rupture of the membranes
Associated Conditions: Fetal—renal and urinary tract 

anomalies, intrauterine fetal growth restriction, pulmo-
nary hypoplasia, musculoskeletal defects (clubfoot, 
amniotic bands, amputations), meconium-stained amni-
otic fl uid. Fetal anomalies are present in 15% to 25% 
of cases. Maternal—chronic disease (diabetes, 
hypertension).

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Amniotic fl uid index calculated by adding the 

vertical depths of the largest pockets of amniotic fl uid 
in each quadrant of the uterus (average at term = 12.5 cm, 
95th percentile = 21.4). Borderline values should always 
be rechecked before any intervention is undertaken. 
Fetal anomalies may also be documented.

Special Tests: Nonstress or contraction stress testing to 
evaluate fetal health.

Diagnostic Procedures: Physical examination, 
ultrasonography.

Pathologic Findings
Reduced amniotic fl uid (other fi ndings based on cause).
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Anomalies Associated with Oligohydramnios
• Amniotic band syndrome
• Cardiac anomalies: tetralogy of Fallot, septal defects
• Central nervous system: holoprosencephaly, menin-

gocele, encephalocele, microcephaly
• Chromosomal: triploidy, trisomy 18, Turner 

syndrome
• Cloacal dysgenesis
• Cystic hygroma
• Diaphragmatic hernia
• Genitourinary tract: renal agenesis, renal dysplasia, 

urethral obstruction (posterior urethral valve), bladder 
exstrophy, Meckel-Gruber syndrome, ureteropelvic 
junction obstruction, prune-belly syndrome

• Hypothyroidism
• Multiple gestation: twin–twin transfusion syndrome, 

twin reverse arterial perfusion sequence (TRAP)
• Musculoskeletal: sirenomelia, sacral agenesis, absent 

radius, facial clefting
• VACTERL (vertebral, anal, cardiac, tracheoesopha-

geal, renal, limb) association
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fetuses that do not tolerate labor well (5-fold to 7-fold 
increase in rate of cesarean delivery).

MISCELLANEOUS
ICD-9-CM Codes: 658.0 (Nonspecifi c), 761.2 (Affecting 

the fetus), 658.1 (Due to premature rupture of the 
membranes).
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Diagnostic Procedures: History, ultrasonography. (Pelvic 
examination is contraindicated until the location of the 
placenta can be ascertained.)

Pathologic Findings
Placental implantation in the lower uterine segment.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, hemodynamic stabiliza-

tion, fetal assessment. If placenta previa is suspected, no 
vaginal examinations until the location and degree of 
placental obstruction can be determined. 

Specifi c Measures: If bleeding is heavy or the placenta 
obstructs delivery, cesarean delivery is indicated. Mar-
ginal (low-lying) placental implantation may be managed 
conservatively if it occurs long before term. Bleeding 
from the placental site may be heavy, requiring extensive 
measures (including hysterectomy, hypogastric artery 
ligation or embolization) to control bleeding.

Diet: No specifi c dietary changes indicated unless active 
bleeding is present or the patient’s condition is 
unstable.

Activity: Bed rest is generally indicated.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP038 
(Bleeding During Pregnancy), AP006 (Cesarean Birth), 
AP025 (Ultrasound Exams).

Drug(s) of Choice
Fluid and blood product replacement as needed. Steroid 

therapy to accelerate fetal lung maturation has been 
advocated for patients remote from term. Oxytocin, 
methylergonovine maleate (Methergine), and prosta-
glandin (E2) therapy to assist with uterine contraction 
after delivery. Rh (D) immune globulin should be given 
as indicated in mothers who are Rh negative. If tocolysis 
is required, MgSO4 is preferred.

Contraindications: Beta mimetic agents should not be 
used if there is signifi cant maternal blood loss or 
hypotension.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Catastrophic maternal hemor-

rhage, fetal anoxia. Coagulation defects may occur as a 
result of heavy or prolonged blood loss. Signifi cant 
bleeding from the placental site may result in maternal 
compromise, and extensive measures (including hyster-
ectomy) to achieve control must be taken. Preterm 
delivery represents the greatest source of morbidity for 
the fetus. Roughly 35% of infants whose mothers require 
transfusion require transfusion themselves.

Expected Outcome: Generally good—25% to 30% of 
patients complete 36 weeks of gestation despite labor or 
repetitive bleeding.

Placenta Previa 216

INTRODUCTION
Description: Placenta previa is implantation of the pla-

centa in a location that leaves part or all of the cervical 
os covered. This is associated with potentially cata-
strophic maternal bleeding and obstruction of the uterine 
outlet. Several degrees are recognized: total, partial, 
marginal, and low-lying placenta. These degrees may 
vary with cervical dilation or gestational age.

Prevalence: Seen in 0.3% to 0.5% of deliveries.
Predominant Age: Reproductive, average age 29 years.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Implantation by the zygote low in the uterine 

cavity (in close proximity to the cervical os). Defective 
decidual vascularization, resulting from infl ammation or 
atrophy, has been implicated.

Risk Factors: Multiparity, advanced maternal age (>35: 
1% of deliveries, >40: 2%), prior cesarean delivery (two 
to fi ve times increase), induced abortion, smoking (2-
fold increase), cocaine use, multiple gestation, high alti-
tude, and prior abortion.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Painless vaginal bleeding (70%, generally not present 

until late second or early third trimester); may be cata-
strophic in amount, although initial episodes are rarely 
fatal; blood is maternal in origin

• Uterine hyperactivity possibly present with bleeding 
(20%)

• Heavy or prolonged bleeding after delivery

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Bloody show of early labor
• Placental abruption
• Vasa previa
• Low-lying placenta
Associated Conditions: Placenta accreta (15% to 25% of 

patients), increta, or percreta and prematurity.

Workup and Evaluation
Laboratory: Complete blood count, type and cross-match 

blood products for possible replacement.
Imaging: Ultrasonography (transabdominal) to determine 

placental location and condition, fetal status. (False-
positive ultrasonographic results may occur with a full 
bladder; suspicious studies should be repeated with the 
bladder empty. Low-lying placentas noted in studies 
performed at less than 30 weeks may “migrate,” leaving 
the cervix free at term [up to 90% of cases].)

Special Tests: Kleihauer-Betke test for fetal–maternal 
transfusion, clot tube to assess possibility of coagulopa-
thy, Apt test to identify fetal blood loss (such as from a 
vasa previa).
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MISCELLANEOUS

ICD-9-CM Code: 641.1.
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Special Tests: Kleihauer-Betke test for fetal–maternal 
transfusion, clot tube to assess possibility of coagulopa-
thy, Apt test to identify fetal blood loss (vasa previa).

Diagnostic Procedures: History, physical examination, 
and laboratory evaluation. Fetal heart rate and uterine 
activity monitoring.

Pathologic Findings
Bleeding into the decidua basalia with hematoma forma-
tion, leading to progressive separation of the placenta 
and pressure necrosis. Acute anemia, evidence of clot -
ting activation and consumption, histologically normal 
placenta.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Prompt evaluation, fl uid support, 

cross-match blood or blood products, Rh typing (if not 
known).

Specifi c Measures: Fetal and uterine activity monitoring, 
monitoring of maternal condition (pulse, blood pres-
sure, pulse oxygenation), expedited delivery.

Diet: Nothing by mouth until the diagnosis is established 
and the patient’s condition is stabilized.

Activity: Bed rest until the diagnosis is established and the 
patient’s condition is stabilized.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP038 (Bleeding During Pregnancy). (Often 
there is insuffi cient time for any more than the most 
basic information and counseling.)

Drug(s) of Choice
None. (Oxygen and intravenous fl uid, Rh immune globu-

lin if indicated.)
Contraindications: Tocolytics should not be used until a 

diagnosis is established.

FOLLOW-UP
Patient Monitoring: Close attention to vaginal bleeding, 

fetal well-being, and maternal circulatory status.
Prevention/Avoidance: Eliminate modifi able risk fac -

tors. The risk of recurrence is estimated to be 9% to 
15%.

Possible Complications: Consumptive coagulopathy, 
maternal mortality 0.5% to 1% and fetal mortality 20% 
to 70% based on the size of the separation, the cause, 
and gestational age; 10% to 15% neurologic sequelae in 
fetal survivors. Acute renal failure can occur with severe 
forms of abruption and hypovolemia.

Expected Outcome: Small abruption may be managed 
conservatively; larger separations may jeopardize mother 
and fetus and frequently require immediate delivery.

MISCELLANEOUS
ICD-9-CM Code: 641.2.

Placental Abruption 217

INTRODUCTION
Description: Placental abruption is premature separation 

of an otherwise normally implanted placenta before 
delivery of the fetus.

Prevalence: One in 185 to 290 deliveries; suffi cient to 
result in fetal death, 1 in 1600 deliveries (approximately 
10% of third-trimester fetal demise).

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Pregnancy-induced hypertension (most common), 

trauma to the abdomen, decompression of an overdis-
tended uterus (loss of amniotic fl uid, delivery of a twin), 
cocaine use.

Risk Factors: Pregnancy-induced hypertension (most 
common). Prior abruption: 15% chance if one prior 
episode, 20% to 25% for two or more prior events. 
Others: smoking >1 pack/day (2-fold increased risk), 
multiparity, alcohol abuse, cocaine use, polyhydramnios, 
maternal hypertension, premature rupture of the mem-
branes, external trauma, uterine leiomyomata, increased 
age or parity, and multiple gestation.

CLINICAL CHARACTERISTICS
Signs and Symptoms
(Highly variable)
• Vaginal bleeding (not universal; approximately 80%)
• Abdominal, back, or uterine pain (65%)
• Fetal bradycardia or late decelerations (60%)
• Uterine irritability, tachysystole, tetany, elevated base-

line intrauterine pressure (20% to 40%)
• Maternal hypotension or signs of volume loss (postural 

hypotension, shock)
• Fetal demise

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine rupture
• Placenta or vasa previa
• Bloody show
• Chorioamnionitis
• Other sources of abdominal pain
Associated Conditions: Hypertension, pre-eclampsia, 

eclampsia, intrauterine fetal demise, postpartum hemor-
rhage, consumptive coagulopathy, tumultuous labor, 
premature delivery, and fetal bradycardia.

Workup and Evaluation
Laboratory: Complete blood count, assessment of clot-

ting function (bleeding time, prothrombin time, partial 
thromboplastin time, fi brinogen, D-dimer assay).

Imaging: Ultrasound may show signs of a retroplacental 
clot or collection of blood, but absence does not rule out 
abruption.
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Special Tests: None indicated.
Diagnostic Procedures: Physical examination, ultra -

sonography.

Pathologic Findings
None.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation. Mild conditions may be 

managed expectantly. If dyspnea or abdominal pain is 
present, hospitalization may be required.

Specifi c Measures: Indomethacin therapy has been shown 
to be of help in some patients. Therapeutic amnio-
centesis may be used to transiently relieve maternal 
symptoms and in some cases allow prolongation of the 
gestation. (If performed, the rate of withdrawal should 
be about 500 mL/hour and limited to 1500 to 2000 mL 
total volume.) Bed rest, diuretics, and salt and water 
restrictions are ineffective.

Diet: No specifi c dietary changes indicated.
Activity: No restriction except for those imposed by the 

enlarged uterus.
Patient Education: Reassurance; American College of 

Obstetricians and Gynecologists Patient Education 
Pamphlet AP025 (Ultrasound Exams), AP098 (Special 
Tests for Monitoring Fetal Health).

Drug(s) of Choice
Indomethacin 1.5 to 3.0 mg/kg/day.
Contraindications: Aspirin-sensitive asthma, infl amma-

tory bowel disease, or ulcers.
Precautions: Use of nonsteroidal anti-infl ammatory 

agents has been associated with premature closure of the 
ductus arteriosus. This is generally transient and may be 
monitored by ultrasonography.

Alternative Drugs
None.

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: None.
Possible Complications: Premature labor and delivery 

(40%), abruptio placenta, maternal pulmonary compro-
mise, umbilical cord prolapse.

Expected Outcome: Mild to moderate increases in fl uid 
are not associated with signifi cant risk. Severe polyhy-
dramnios is often associated with signifi cant fetal anom-
alies. Perinatal mortality is as high as 25% to 30% in 
some studies. In general, the more severe the hydram-
nios, the greater the fetal risk.

MISCELLANEOUS
ICD-9-CM Codes: 657, 761.3 (Affecting the fetus).

Polyhydramnios 218

INTRODUCTION
Description: Polyhydramnios is an abnormal increase in 

the amount of amniotic fl uid surrounding the fetus. This 
diagnosis is generally reserved for volumes >2 L and 
amniotic fl uid index >24 to 25 cm. (At term, there should 
be about 800 mL of amniotic fl uid present.) This fl uid 
may accumulate gradually over time (chronic hydram-
nios) or acutely over the course of several days (more 
common in early pregnancy).

Prevalence: In 0.9% to 1.6% of women, some increase in 
amniotic fl uid is seen during pregnancy (80% mild, 5% 
severe).

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Idiopathic (two thirds), maternal diabetes, 

multiple gestation, fetal anomalies (50% of patients 
with severe hydramnios: central nervous system, gastro-
intestinal tract, chromosomal).

Risk Factors: Fetal anomalies that impair swallowing or 
alter urine production, multiple gestation (twin–twin 
transfusion), maternal diabetes, erythroblastosis.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Uterine size larger than normal for stage of 

pregnancy
• Increased amniotic fl uid measured by ultrasonography 

(amniotic fl uid index [AFI] >24 to 25 cm)
• Dyspnea (especially when supine)
• Lower-extremity and vulvar edema
• Premature labor
• Diffi culty palpating fetal parts or hearing fetal heart 

tones

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Inaccurate gestational age
• Normal multiple gestation
• Fetal anomalies
• Ascites
• Ovarian cyst
Associated Conditions: Anencephaly, esophageal atresia, 

prematurity, umbilical cord prolapse, and placental 
abruption.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Amniotic fl uid index calculated by adding the 

vertical depths of the largest pockets of amniotic fl uid 
in each quadrant of the uterus (average at term = 12.5 cm, 
95th percentile = 21.4). Fetal anomalies may also be 
documented.
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• Obesity
• Epilepsy
• Encephalitis
• Cerebral aneurysm or tumor
• Lupus cerebritis
• Hysteria
Associated Conditions: Hypertension, heart disease, 

stroke, placental infarcts, and placental abruption.

Workup and Evaluation
Laboratory: Liver and renal function studies (enzymes, 

renal clearance, 24-hour urinary protein 
measurement).

Imaging: Ultrasonography to monitor fetal growth (fre-
quently restricted).

Special Tests: Assessment of fetal lung maturation may 
be performed, but if maternal disease is severe, manage-
ment is based on maternal factors and not fetal matura-
tion. Invasive hemodynamic monitoring may be required 
for patients with the most severe cases.

Diagnostic Procedures: History, physical examination 
(with blood pressure), urinalysis (or “dipstick”), labora-
tory assessment.

Pathologic Findings
Results of 24-hour urinary protein measurement 
>300 mg/24 hours, blood pressure >140/90, characteristic 
renal glomerular lesions (capillary endotheliosis), prema-
ture aging of the placenta, increased vascular reactivity, 
elevated liver enzymes, thrombocytopenia. (In the past, 
hypertension indicative of pre-eclampsia has been defi ned 
as an elevation of more than 30 mm Hg systolic or more 
than 15 mm Hg diastolic above the patient’s baseline pres-
sure; however, this has not proved to be a good predictor 
of outcome and is no longer part of the criteria for pre-
eclampsia. These patients do require close monitoring.)

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Aggressive evaluation, frequent pre-

natal visits, increased fetal surveillance (fetal growth). 
Hospitalization is required for all but the most benign 
conditions (mild gestational hypertension, stable chronic 
hypertension with normal fetal growth). Weekly ante-
natal testing should be strongly considered. (See table.)

Specifi c Measures: The only true treatment for pre-
eclampsia or eclampsia is delivery. Management of 
symptoms may be used to get both mother and baby into 
optimal condition for delivery.

Diet: No specifi c dietary changes indicated except as dic-
tated by labor or other management. (A low-salt diet has 
been advocated but is unproved. Supplementation with 
high-dose vitamins C, A, or E has been associated with 
adverse effects and is not recommended.)

Activity: Bed rest with severe conditions or for women in 
the process of delivery.

Pre-Eclampsia and Eclampsia 
(Toxemia of Pregnancy)

219

INTRODUCTION
Description: Pre-eclampsia is a pregnancy-specifi c syn-

drome (occurring after 20 weeks of gestation) of reduced 
organ perfusion, vasospasm, and endothelial activation 
characterized by hypertension, proteinuria, and other 
symptoms. Pregnancy can induce hypertension or aggra-
vate existing hypertension. Edema and proteinuria (one 
or both) are characteristic pregnancy-induced changes. 
If pre-eclampsia is untreated, convulsions (eclampsia) 
may occur. Chronic hypertension may be worsened by 
or superimposed on pregnancy-induced changes. Severe 
cases may include hemolysis, elevated liver enzymes, and 
low platelet counts (HELLP syndrome; occurs in up to 
20% of severe pre-eclampsia cases).

Prevalence: Five to eight percent of all births, 250,000 
cases per year, result in 150 maternal deaths (18%) and 
3000 fetal deaths per year. (Overall, hypertensive disease 
of some type occurs in approximately 12% to 22% of 
pregnancies, and it is directly responsible for 17.6% of 
maternal deaths in the United States.)

Predominant Age: Rare before 20 weeks of gestation.
Genetics: Multifactorial, runs in families.

ETIOLOGY AND PATHOGENESIS
Causes: Unknown, genetic, endocrine/metabolic (includ-

ing altered prostaglandin production), uteroplacental 
ischemia, immunologic all proposed.

Risk Factors: Prior history, body mass index >32.3, African 
American race, nulliparity, age older than 35 (2-fold 
to 3-fold increase) or younger than 18 years, multi-
fetal pregnancy, fetal hydrops, hydatidiform mole, 
thrombophilia.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Hypertension without proteinuria or edema (gestational 

hypertension)
• Hypertension with proteinuria or edema (pre-eclamp-

sia) (severe pre-eclampsia: headache, abdominal pain, 
weight gain, visual disturbances, thrombocytopenia, oli-
guria, hemoconcentration, pulmonary edema, protein-
uria >3+)

• Hypertension, proteinuria, or edema and seizures (grand 
mal type) (eclampsia)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Chronic (essential) hypertension
• Transient hypertension
• Chronic renal disease
• Acute or chronic glomerulonephritis
• Coarctation of the aorta
• Cushing’s disease
• Systemic lupus erythematosus
• Periarteritis nodosa
546
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age fetal lung maturation. Drugs such as labetalol or 
nifedipine have been given as part of conservative man-
agement protocols. These have generally resulted in pro-
longation of the gestation and improved fetal outcome 
but no reduction in catastrophic events such as placental 
abruption. Magnesium sulfate is often given intrave-
nously during labor to stabilize blood pressure and reduce 

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP034 
(High Blood Pressure During Pregnancy).

Drug(s) of Choice
Drug treatment of mild pre-eclampsia has generally been 

disappointing. Glucocorticoids are often given to encour-

CRITERIA FOR PRE-ECLAMPSIA

Pre-eclampsia (Mild) Severe Pre-eclampsia (One or More)

•  Blood pressure ≥140 mm Hg systolic or ≥90 mm Hg 
diastolic after 20 weeks of gestation with previously 
normal blood pressure

• Proteinuria (≥0.3 g/24 hours)

•  Blood pressure ≥160 mm Hg systolic or ≥110 mm Hg 
diastolic on two occasions at least 6 hours apart, while 
the patient is on bed rest

•  Proteinuria (≥5 g/24 hours or 3+ or greater on two 
random urine samples at least 4 hours apart)

• Oliguria (<500 mL in 24 hours)
• Cerebral or visual disturbances
• Pulmonary edema or cyanosis
• Epigastric or right upper quadrant pain
• Impaired hepatic function
• Thrombocytopenia
• Fetal growth restriction

Proteinuria

Excessive weight
gain

Elevated blood pressure 

Puffiness of face 

Pitting edema 

Convulsion in true eclampsia 

Clinical triad 
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Liver in 
severe eclampsia.
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of liver
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necrosis
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the risk of seizures but is not associated with a reduction 
in fetal morbidity or mortality. Intravenous hydralazine 
may be used to lower blood pressure acutely during 
labor. Recent data suggest that antiplatelet/nonsteroidal 
anti-infl ammatory agents may reduce the risk of recur-
rence or complications, but defi nitive data are lacking.

Contraindications: Angiotensin-converting enzyme 
(ACE) inhibitors are contraindicated in pregnancy.

Precautions: Excessive levels (>10 mEg/L) of magnesium 
sulfate may result in respiratory paralysis and cardiac 
arrest.

Interactions: See individual agents.

Alternative Drugs
Verapamil, nimodipine, diazoxide, and nitroglycerin have 

all been studied or advocated at some time. (Prophylac-
tic treatment with aspirin has not been proved to be 
effective in preventing pre-eclampsia except in selected 
patients.)

FOLLOW-UP
Patient Monitoring: Increased maternal and fetal surveil-

lance (more frequent prenatal visits, laboratory tests, and 
ultrasonography evaluations).

Prevention/Avoidance: Early detection and treatment. 
Aggressive management of pre-eclampsia may reduce 
the risk of eclampsia. (The use of prophylactic aspirin 
remains controversial and unproven.) The risk of recur-
rence of pre-eclampsia in subsequent pregnancies is 
inversely proportional to the gestational age at which it 
occurred in the index pregnancy.

Possible Complications: Maternal—cardiac decompen-
sation, stroke, pulmonary edema and respiratory failure, 
renal failure, seizures and seizure-related injuries, intra-
cranial hemorrhage, coma, death (0.5% to 5% mortal-
ity). Fetal risk (growth restriction and death) is directly 
proportional to both the degree of proteinuria and the 
level of diastolic blood pressure. The risk to both mother 
and fetus increases dramatically in eclampsia.

Expected Outcome: Generally, gestational hypertension, 
pre-eclampsia, and eclampsia improve after delivery. 
Eclamptic seizures may occur up to 10 days after deliv-
ery but are uncommon beyond 48 hours.

MISCELLANEOUS
ICD-9-CM Codes: 642.4 (Mild pre-eclampsia), 642.5 

(Severe pre-eclampsia), 642.6 (Eclampsia), 642.7 (With 
superimposed pre-existing hypertension).
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• Wound infection
• Atelectasis or pneumonitis
• Infection in intravenous line or site, contaminated 

fl uids
• Disturbed abscess (old tubo-ovarian or appendiceal 

abscess)
• Septic thrombophlebitis
• Necrotizing fasciitis
• Transfusion reaction (when applicable)
• Amniotic fl uid or pulmonary embolism
• Cardiogenic shock (drugs, cardiac disease, aortic 

dissection)
• Toxic shock syndrome
• Mastitis (2% of patients)
Associated Conditions: Septic shock, adult respiratory 

distress syndrome, acute renal failure, and disseminated 
intravascular coagulation.

Workup and Evaluation
Laboratory: Complete blood count, endometrial culture 

obtained by protected swab (if amniotic fl uid or endo-
metrial culture obtained at the time of delivery [within 
24 hours] is not available). Blood cultures (are positive 
in 15% to 25% of patients who are febrile but do not 
refl ect the severity of the infection). Tissue culture 
(direct or by needle aspiration, when wound infections 
is suspected) and Gram stain.

Imaging: Ultrasonography may be useful in evaluating 
the possibility of pelvic abscess or gas formation. 
Computed tomography (CT) and magnetic resonance 
imaging (MRI) are useful for a more wide-ranging 
assessment.

Special Tests: Frozen-section histopathologic evaluation 
may be useful if necrotizing fasciitis is suspected.

Diagnostic Procedures: History, physical examination, 
cultures.

Pathologic Findings
Evidence of infl ammation and/or necrosis (based on tissue 
involved and severity of infections).

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, fl uid replacement or 

resuscitation, antipyretics and analgesics (after a diagno-
sis has been established). Close monitoring, including 
intensive care, may be required when infection is severe. 
Consultation with an infectious-disease specialist may 
be desirable. Low-grade (<38°C) or intermittent fevers 
may not require treatment when present in the fi rst 
24 hours.

Specifi c Measures: Aggressive antibiotic therapy. Based 
on response, removal of infected products (if present), 
surgical exploration, abscess drainage (percutaneous or 
open), debridement, or hysterectomy may be required. 
(Virtually all postpartum septic shock is caused by surgi-
cally treatable processes.) Because of the expanded blood 
and tissue volume at and after delivery, antibiotic dosages 

Puerperal Infection 220
INTRODUCTION
Description: Although the term puerperal infection can be 

used to describe any infection during or after labor, it 
generally applies to infection of the uterus and sur-
rounding tissues after delivery. (See also Chorioamnio-
nitis.) This can vary from mild to life-threatening in 
severity. Some of the most severe infections may appear 
within hours of delivery and are often opportunistic and 
not associated with reliable risk factors. Vigilance and 
aggressive diagnosis and treatment are required.

Prevalence: Estimated to occur in 1% to 8% of vaginal 
deliveries; approximately 15% if chorioamnionitis is 
present during labor. Following cesarean delivery: 10% 
to 20% if antibiotic prophylaxis is given during delivery, 
50% to 90% without antibiotic prophylaxis in some 
series.

Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Colonization and infection of the tissues of the 

uterus, peritoneum, or surrounding organs. The most 
common organisms are group B streptococci; other 
facultative streptococci; Gardnerella vaginalis; and Esche-
richia coli, Bacteroides, and Peptostreptococcus species. 
Infection by clostridia or group A streptococci may 
result in rapidly progressive soft-tissue (subcutaneous 
tissue, muscle, or myometrial) infection. Abscesses 
usually contain both aerobic and anaerobic bacteria 
such as Bacteroides species (Bacteroides bivius, Bacteroides 
disiens, or Bacteroides fragilis). Approximately 50% of 
ascending uterine infections involve Chlamydia 
trachomatis.

Risk Factors: Cesarean delivery (10- to 20-fold increase), 
invasive procedures during labor, prolonged rupture of 
the membranes, prolonged labor, multiple examina-
tions, retained placental fragments, urinary catheter, 
intravenous line(s), low socioeconomic or nutritional 
status, anemia, and chronic disease (diabetes).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Fever (90% >38.5°C by 24 hours) and tachycardia (often 

developing rapidly after delivery)
• Uterine tenderness (may be absent)
• Signs of septic or cardiovascular shock (hypotension, 

anxiety, disorientation, prostration)
• Impaired renal function (<20 mL/hour urine 

production)
• Altered white blood count (<1000 or ≥25,000)
• Hemolysis or hemoconcentration

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Urinary tract infections including pyelonephritis (5% of 

patients, classical signs are routinely absent, urinalysis 
shows large numbers of white blood cells, and cultures 
are positive)
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Dissemination of septic endometritis:
(1)  Peritonitis
(2)  Parametritis (via lymphatics)
(3)  Pelvic thrombophlebitis
(4)  Femoral thrombophlebitis
(5)  Pulmonary infarct or abscess (septic embolus)

1

1

2

5

5

3

4
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respiratory distress syndrome, renal failure, cardiovascu-
lar collapse, death. If septic shock occurs, mortality rates 
of  20% to 30% are common. Coagulopathy may develop. 
Necrotizing fasciitis is possible.

Expected Outcome: With timely diagnosis and appropri-
ate therapy a complete recovery with no long-term 
sequelae should be expected. Approximately 90% of 
patients respond rapidly to antibiotic therapy (and/or 
percutaneous drainage of abscesses).

MISCELLANEOUS
ICD-9-CM Code: 670.0.
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must be increased by 40% over those used outside of 
pregnancy.

Diet: For patients who are acutely ill, nothing by mouth 
until condition is stabilized. For other patients, no spe-
cifi c dietary changes indicated.

Activity: Bed rest until patient’s condition is stable, then 
a progressive return to normal activity.

Patient Education: Reassurance; American College of 
Obstetricians and Gynecologists Patient Education 
Pamphlet AP006 (Cesarean Birth).

Drug(s) of Choice
Antibiotics should be administered to provide protection 

against gram-negative facultative and anaerobic bacte-
ria. Moderate infections require double antibiotic treat-
ment; severe infections should be treated with triple 
therapy: an aminoglycoside or fi rst-generation cephalo-
sporin (for facultative bacteria); clindamycin, imipenem-
cilastatin, or metronidazole (anaerobic bacteria); and 
penicillin or ampicillin (clostridia and synergistic action 
with aminoglycosides on enterococci). β-Lactam antibi-
otics (penicillin or cephalosporin) should be given in 
dosages of 8 to 12 g/day.

Contraindications: See individual agents.
Precautions: Antibiotic dosages must be increased by up 

to 40% because of the altered physiologic state of 
pregnancy.

Interactions: See individual agents.

FOLLOW-UP
Patient Monitoring: When severe infections are present, 

intensive monitoring (including placement in an inten-
sive care unit) may be required. This may include central 
venous access and monitoring, pulse oximetry, and 
careful (frequent if not continuous) blood pressure 
monitoring.

Prevention/Avoidance: Careful attention should be given 
to antisepsis, reduced numbers of vaginal examinations 
when the amniotic membranes have been ruptured, 
careful tissue handling during operative procedures, use 
of prophylactic antibiotics when risk factors are identi-
fi ed. Changing intravenous sites every 48 hours reduces 
the risk of infection. There is no evidence to support a 
role for vaginal antisepsis (chlorhexidine or similar) 
during labor or prior to cesarean delivery. There are 
insuffi cient data to evaluate the role of prophylactic anti-
biotics after manual removal of the placenta or operative 
delivery.

Possible Complications: Progression of infection, abscess 
formation, septic thrombophlebitis, septic shock, adult 



Diagnostic Procedures: Serum titers, amniocentesis, or 
umbilical cord blood sampling.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Evaluation, increased surveillance.
Specifi c Measures: When antibody titers are ≤1 : 8, no 

intervention is required. When titers are ≥1 : 16 in 
albumin or 1 : 32 by an indirect Coombs test, amnio-
centesis or umbilical cord blood sampling should be 
considered. In severely affected fetuses, intrauterine 
transfusion may be required.

Diet: No specifi c dietary changes indicated.
Activity: No restriction.
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet 
AP027 (The Rh Factor: How It Can Affect Your 
Pregnancy)

Drug(s) of Choice
None if isoimmunization has taken place. Prophylaxis 

(with Rh-positive father): D immune globulin—50 
micrograns for miscarriage before 13 weeks of gestation 
or after chorionic villus sampling; 300 micrograns after 
amniocentesis or ectopic pregnancy; at 28 to 30 weeks 
of gestation in unsensitized patients or after normal 
delivery. (20 micrograns/1 mL of D-positive cells [2 mL 
of whole blood] infused or lost into the patient’s 
circulation.)

Contraindications: Patients who are already sensitized to 
the D antigen should not receive D immune globulin.

FOLLOW-UP
Patient Monitoring: Normal prenatal care with increased 

surveillance of fetal growth and health.
Prevention/Avoidance: All patients should have their Rh 

type established and be tested for isoimmunization 
(indirect Coombs test) at the fi rst prenatal visit. Those 
who are Rh negative should receive D immune globulin 
after delivery, amniocentesis, fetal demise, miscarriage, 
ectopic pregnancy, or any other time exposure to Rh-
positive cells may have occurred. Prophylactic adminis-
tration between 28 and 30 weeks of gestation is also 
wise.

Possible Complications: Isoimmunization with subse-
quent immune damage to fetal red cells leading to lysis, 
anemia, hydrops, and fetal death.

Expected Outcome: With prophylaxis, the risk of iso-
immunization is estimated to be 0.3%.

MISCELLANEOUS
ICD-9-CM Code: 656.1.

Rh Incompatibility 221

INTRODUCTION
Description: Isoimmunization to any fetal blood group 

not possessed by the mother is possible. The most 
common example is the Rh (D) factor. What was once 
a common cause for intrauterine fetal death has largely 
been eradicated by prophylactic administration of 
immune globulin to those at risk.

Prevalence: Uncommon since the routine use of D 
immune globulin therapy.

Predominant Age: Reproductive.
Genetics: Mothers who are Rh (D) negative. (The genes 

for the CDE blood groups are inherited separately from 
the ABO groups and are located on the short arm of 
chromosome 1.)

ETIOLOGY AND PATHOGENESIS
Causes: Antibody formation against the D antigen.
Risk Factors: Any process that exposes the woman to 

blood carrying the D antigen including blood transfu-
sion, miscarriage, ectopic or normal pregnancy, trauma, 
amniocentesis during pregnancy, and others.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Elevated serum titers of anti-D immunoglobulin (IgM)
• Fetal hydrops, erythroblastosis fetalis, hemolytic disease 

of the newborn
• Intrauterine fetal demise

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Other isoimmunizations (most frequently Lewis, Kell, 

or Duffy antigens)
• Iron-defi ciency anemia (maternal)
• Hemoglobinopathy
Associated Conditions: Polyhydramnios.

Workup and Evaluation
Laboratory: Serum antibody titers (at fi rst visit, 20 weeks, 

and approximately every 4 weeks thereafter), testing of 
baby’s father’s antibody status. Emerging data suggest 
that it may be possible to determine the Rh status of the 
fetus directly from fetal cells circulating in maternal 
blood.

Imaging: Ultrasonography is useful to establish gesta-
tional age and monitor amniotic fl uid volume and fetal 
growth. Some studies have assessed the ability of ultra-
sonography to monitor the degree of fetal anemia, but 
this technique has not gained wide usage.

Special Tests: Amniocentesis or umbilical cord blood 
sampling if titers are elevated or there has been a prior 
affected pregnancy.
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MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Risk factor analysis, rapid recogni-

tion, call for assistance.
Specifi c Measures: Move the shoulder to the oblique, 

suprapubic pressure, fundal pressure only after the 
shoulder is disimpacted, McRoberts maneuver, Woods 
maneuver (shoulder rotation), delivery of posterior 
arm, Zavanelli maneuver. A generous episiotomy is 
advisable.

Diet: Patients generally should have nothing by mouth 
during delivery.

Activity: Not applicable. (McRoberts maneuver requires 
fl exion and abduction of the maternal hips.)

Drug(s) of Choice
None. (Maternal analgesia or anesthesia may be required 

if time permits.)

FOLLOW-UP
Patient Monitoring: Normal health maintenance.
Prevention/Avoidance: Identifi cation of patients at risk 

(risk factors + ultrasonography—58% accurate, most 
not predictable), Cesarean delivery for fetuses ≥4500 g 
in diabetic pregnancies or ≥5000 g in other women. 
(Cesarean delivery for all suspected fetuses is not appro-
priate; operative delivery for ≥4000 g would result in 
2345 procedures to prevent 1 permanent injury at a cost 
of $4.9 million annually.) The risk of recurrence is esti-
mated to be between 1% and 17%, although good data 
are lacking.

Possible Complications: Maternal: uterine atony, hem-
orrhage (11%), uterine rupture, urinary tract or rectal 
trauma. Fetal/neonatal: asphyxia, death, brachial plexus 
injury (up to 40%, 10% persist). Data suggest that a 
signifi cant proportion (34% to 47%) of brachial plexus 
injuries are not associated with shoulder dystocia (in 
fact, 4% occur after cesarean delivery); clavicle or 
humerus fracture, neurologic damage.

Expected Outcome: Delivery can generally be accom-
plished, but 10% to 30% of fetuses will experience long-
term sequelae.

MISCELLANEOUS
ICD-9-CM Code: 660.4.
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Shoulder Dystocia 222

INTRODUCTION
Description: Shoulder dystocia is an obstruction to deliv-

ery caused by impaction of the fetal shoulder behind the 
maternal symphysis. Less commonly it can be due to 
impaction of the posterior fetal shoulder on the sacral 
promontory. Shoulder dystocia is most often an unpre-
dictable and unpreventable obstetric emergency, usually 
defi ned as a delivery that requires additional obstetric 
maneuvers (following failure of gentle downward trac-
tion on the fetal head) to effect delivery of the 
shoulders.

Prevalence: 0.15% of fetuses weighing ≥2500 g (5 pounds 
8 oz), 1% to 5% for ≥4000 g (8 pounds 13 oz), 19% 
≥4500 g (9 pounds 15 oz); overall 0.6% to 1.4% of vertex 
deliveries.

Genetics: Tall or large parents are at higher risk.

ETIOLOGY AND PATHOGENESIS
Causes: A relative disproportion between fetus and the 

birth passage or a misalignment of normally sized struc-
tures (fetus and pelvis).

Risk Factors: Fetal macrosomia (risk proportional to 
weight), pelvic deformity, maternal obesity, diabetes 
mellitus, post-term pregnancy, prolonged second stage 
of labor, oxytocin induction, midforceps or vacuum 
extraction.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Poor descent during labor
• Retraction of the fetal head onto the perineum following 

delivery of the chin (“turtle sign”)

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Fetal macrosomia
• Fetal malformation
• Soft-tissue tumor (maternal or fetal)
• Conjoined or locked twins
Associated Conditions: Diabetes, obesity, prolonged 

gestation (maternal), neurologic injury (brachial plexus), 
hypoxia, macrosomia (fetal), postpartum hemorrhage 
(11%), fourth-degree laceration (4%), labor induction, 
operative vaginal delivery.

Workup and Evaluation
Laboratory: No evaluation indicated.
Imaging: Ultrasonography to assess fetal weight (88% 

accuracy).
Special Tests: None indicated.
Diagnostic Procedures: Pelvic examination, ultrasonog-

raphy (suggestive or risk), clinical assessment at the time 
of dystocia.
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Pathologic Findings
Based on the nature of the trauma.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid assessment and stabilization 

(e.g., administration of fl uids and oxygen, cardiac and 
fetal heart rate monitoring based on gestational age), 
assessment of status (blood pressure, oxygen saturation, 
urinary output). Tetanus prophylaxis should be provided 
as needed.

Specifi c Measures: The uterus should be displaced left-
ward, off the vena cava. All penetrating abdominal inju-
ries must be explored surgically. The decision to deliver 
the fetus surgically must be based on gestational age, 
fetal and maternal injuries, and the risk of death of the 
fetus if left in utero. Prophylaxis for Rh isoimmunization 
should be given if fetal–maternal hemorrhage is likely.

Diet: Nothing by mouth until the patient has been fully 
evaluated.

Activity: Bed rest until the patient has been fully 
evaluated.

Patient Education: American College of Obstetricians 
and Gynecologists Patient Education Pamphlet AP018 
(Car Safety for You and Your Baby), AP055 (Travel 
During Pregnancy), AP083 (Domestic Violence).

Drug(s) of Choice
Based on injuries sustained. D immunoglobulin 300 μg IM 

for each 30 mL of fetal blood thought to have been 
transfused to the mother (for Rh-incompatibility 
prophylaxis).

Precautions: Tocolytics should only be administered after 
abruption has been ruled out because medication side 
effects such as tachycardia may confuse the clinical 
picture. Vasopressors should be withheld until appropri-
ate fl uid resuscitation has been given.

FOLLOW-UP
Patient Monitoring: Aggressive monitoring as 

appropriate for the trauma sustained, fetal heart rate 
monitoring.

Prevention/Avoidance: The incidence and severity of 
injuries can be reduced by the appropriate use of auto-
mobile safety restraints. The greatest injuries are seen 
when a pregnant woman is not using safety restraints 
during an automobile accident; injury is not usually 
caused by the restraints. (Approximately 45% of preg-
nant women use safety restraints while driving.) Lap 
belts should be worn low over the hips, and shoulder 
restraints should rest comfortably between the breasts. 
The use of approved infant seats to transport the 
newborn home and for all subsequent travel must also 
be encouraged in the strongest terms.

Possible Complications: Based on injuries sustained.

Trauma in Pregnancy 223

INTRODUCTION
Description: Trauma and violence are the leading causes 

of death for women of reproductive age and of maternal 
death from nonobstetric causes. The most common 
cause of fetal death in automobile accidents is death of 
the mother. The altered physiologic state of pregnancy 
and the need to treat two patients simultaneously alters 
the management of even simple trauma.

Prevalence: One of 12 pregnancies.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Motor vehicle accidents (most common; two 

thirds of cases in developed countries), falls, direct 
assault (battering most common; 60% report two or 
more episodes of physical assault during pregnancy).

Risk Factors: Failure to use a safety restraint while driving, 
abusive relationship, low socioeconomic status, drug or 
alcohol use and abuse.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Varies with type of trauma—blunt trauma, trauma asso-

ciated with covert internal injuries such as retroperito-
neal hemorrhage or splenic rupture with bowel injuries 
less common, penetrating, fetal injury (two thirds)

• Abruptio placenta (1% to 5% of minor trauma, 40% to 
50% of major trauma)—vaginal bleeding, uterine ten-
derness, tetany, or contractions suggest abruption

• Uterine rupture (0.6%) as the result of substantial force 
to the abdomen

• Direct fetal injury rare in blunt trauma
• Because of increased blood volume during pregnancy, 

signs of blood loss may be delayed

DIAGNOSTIC APPROACH
Diff erential Diagnosis
Based on type of trauma and organs potentially involved.
Associated Conditions: Rh isoimmunization.

Workup and Evaluation
Laboratory: Based on normal management of trauma.
Imaging: As needed for the management of trauma 

(unchanged by the pregnancy, trauma takes precedence). 
Ultrasonography for gestational age assessment, placen-
tal location, intrauterine death, and others. (Not reliable 
for assessment of fetal injury.)

Special Tests: Peritoneal lavage under direct vision 
may be used to evaluate intraperitoneal hemorrhage. 
Kleihauer-Betke test for fetal–maternal hemorrhage.

Diagnostic Procedures: History, physical examination, 
imaging studies, and exploratory surgery when 
indicated.
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Expected Outcome: Based on trauma sustained; maternal 
generally good, fetal mortality 50% to 75% for pene-
trating injuries involving the uterus.

MISCELLANEOUS
ICD-9-CM Code: 760.5.
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bleeding (uterine massage, uterotonic agents such as 
oxytocin), other diagnoses should be considered while 
measures to treat atony continue. Rapid evaluation, fl uid 
support or resuscitation (through large-bore access), 
massage of the uterine fundus. Type and cross-match 
blood for possible transfusion. The bladder should be 
drained to allow the uterus to contract and to assess 
urinary output.

Specifi c Measures: Uterotonic agents (see later), uterine 
exploration (manual), uterine artery ligation (O’Leary 
stitch), hypogastric artery ligation, uterine packing, 
hysterectomy.

Diet: Nothing by mouth until a diagnosis is established 
and effective treatment is rendered.

Activity: Bed rest until a diagnosis is established and effec-
tive treatment is rendered.

Drug(s) of Choice
Oxytocin 10 to 20 U/L of intravenous fl uids—100 to 

300 mL given as rapid infusion until uterine tone is 
reestablished, then 100 to 150 mL/hour for the next 
several hours. (Concentrations as high as 20 to 40 U/L 
may be used.)

Methylergonovine maleate (Methergine) 0.2 mg IM, may 
repeat in 5 minutes (produces tetanic contractions).

15-Methylprostaglandin F2α (carboprost tromethamine, 
Hemabate) 0.25 mg IM or 0.25 to 1 mg in 10 mL of 
normal saline injected into the myometrium (may repeat 
once).

Misoprostol (synthetic prostaglandin E1 analogue 
Cytotec) 100 to 600 mg administered rectally or 
intravaginally.

Iron replacement therapy.
Broad-spectrum antibiotic treatment should be consid-

ered, especially if uterine packing is used.
Contraindications: Prostaglandin therapy is contraindi-

cated in patients with asthma. Methergine should not be 
used in the presence of hypertension and may not be 
given intravenously.

Precautions: The volume of fl uids administered should be 
monitored closely to avoid inadvertent fl uid overload. 
The placement of a bladder catheter to assess urinary 
output and to keep the bladder decompressed is desir-
able. When prostaglandins are used, side effects such as 
diarrhea, hypertension, vomiting, fever, fl ushing, and 
tachycardia are common.

Interactions: Magnesium sulfate and some halogenated 
anesthetic agents promote atony and work against utero-
tonic agents.

Alternative Drugs
Prostaglandin E2 vaginal suppositories have been used, but 

newer agents and the techniques shown here are more 
effective and are more readily available.

FOLLOW-UP
Patient Monitoring: Normal postpartum care, follow-up 

complete blood count as needed.

Uterine Atony (Postpartum) 224

INTRODUCTION
Description: Uterine atony is loss of uterine tone 

after delivery that often presents as postpartum 
hemorrhage.

Prevalence: Hemorrhage is seen in 5% of deliveries, 
mostly because of atony; milder degrees are more 
common.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Loss of the normal uterine contractile forces.
Risk Factors: Multiparity (grand multiparity), uterine 

overdistention (multiple birth, polyhydramnios), pro-
longed labor, prolonged oxytocin stimulation, muscle-
relaxant agents (MgSO4, tocolytics), rapid labor, 
chorioamnionitis, retained placental tissue.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Bright-red vaginal bleeding
• Loss of uterine tone palpable on abdominal 

examination
• Tachycardia, hypotension, and vascular collapse 

possible

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Retained placental fragments
• Genital tract lacerations (cervical, vaginal)
• Uterine rupture
• Uterine inversion
• Coagulopathy
Associated Conditions: Uterine inversion and postpar-

tum hemorrhage.

Workup and Evaluation
Laboratory: Hemoglobin or hematocrit to monitor status 

and volume of blood loss.
Imaging: Ultrasonography may be used to identify retained 

placental products but is generally not necessary.
Special Tests: None indicated.
Diagnostic Procedures: Physical examination (abdomen 

and vagina).

Pathologic Findings
Hemoglobin and hematocrit concentrations will not refl ect 
the volume of blood lost until after equilibration has taken 
place at 6 to 24 hours.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Uterine atony should be suspected in 

any patient with excessive bleeding after delivery of pla-
centa. If initial treatments do not appear to alter patient’s 
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Prevention/Avoidance: Anticipation of possible uterine 
atony, fundal massage, and oxytocin stimulation after 
delivery of the placenta.

Possible Complications: Hysterectomy, hemorrhagic 
shock, and cardiovascular collapse.

Expected Outcome: Most conditions respond to simple 
measures (uterine massage, oxytocin, methylergonovine 
maleate [Methergine]) if administered for the appropri-
ate problem and in a timely way.

MISCELLANEOUS
ICD-9-CM Code: 666.1.
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MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid evaluation, fl uid support or 

resuscitation, call for anesthesia assistance.
Specifi c Measures: Uterine-relaxant agents (see later), 

manual replacement of uterine fundus (may require 
general anesthesia with a relaxant agent [Halothane]), 
may require operative intervention (replacement or hys-
terectomy). Once the uterine wall has relaxed, gentle 
manual pressure should be placed on the fundus to dis-
place it inward and upward until its normal position can 
be restored and the uterus returned to its normal con-
fi guration. Uterotonic agents are then used to obtain 
uterine contraction and hemostasis.

Diet: Nothing by mouth until a diagnosis is established 
and effective treatment is rendered.

Activity: Bed rest until a diagnosis is established and effec-
tive treatment is rendered.

Drug(s) of Choice
Tocolytics: Terbutaline 0.25 mg IV (may repeat once) or 

nitroglycerine 100 to 250 μg IV (may repeat to a total 
of 1000 μg).

Contraindications: See individual agents.
Precautions: If nitroglycerine is used, blood pressure 

must be monitored closely (hypotension).

Alternative Drugs
Halothane general anesthesia may be required.

FOLLOW-UP
Patient Monitoring: Normal postpartum care, follow-up 

complete blood count as needed.
Prevention/Avoidance: Little or no traction on the 

umbilical cord or fundal pressure during the delivery of 
the placenta.

Possible Complications: Hysterectomy, hemorrhagic 
shock, and cardiovascular collapse.

Expected Outcome: Generally good if recognized and 
acted on promptly.

MISCELLANEOUS
Other Notes: Following replacement of the fundus, the 

possibility of uterine atony must be anticipated. If the 
placenta is still attached to the uterine wall, it should be 
left in place until after the uterine fundus has been 
reduced and returned to its normal location.

ICD-9-CM Code: 665.2.

REFERENCES
Level II
Baskett TF: Acute uterine inversion: a review of 40 cases. J Obstet 

Gynaecol Can 2002;24:953.

Uterine Inversion (Postpartum) 225

INTRODUCTION
Description: Uterine inversion is the turning inside-out 

of the uterus immediately after delivery. Uncommon 
and often iatrogenic, this may be associated with cata-
strophic bleeding and cardiovascular collapse. (Rarely 
the condition has also been reported in nonpregnant 
patients with intrauterine pathology.)

Prevalence: One of 25,000 deliveries.
Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Iatrogenic (traction on the umbilical cord or 

downward pressure on the uterine fundus to facilitate 
delivery of the placenta); abnormalities of placentation 
(accreta, increta, percreta).

Risk factors: Uterine atony: multiparity (grand), uterine 
overdistention (multiple birth, polyhydramnios), pro-
longed labor, prolonged oxytocin stimulation, muscle-
relaxant agents (MgSO4), rapid labor.

CLINICAL CHARACTERISTICS
Signs and Symptoms
• A mass may be seen attached to or directly following the 

placenta as it delivers
• Bright-red vaginal bleeding
• Bradycardia from vagal stimulation
• Tachycardia, hypotension, and vascular collapse possible 

as a result of blood loss

DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine atony
• Retained placental fragments
• Genital tract lacerations
• Coagulopathy
Associated Conditions: Uterine atony, postpartum 

hemorrhage.

Workup and Evaluation
Laboratory: Hemoglobin or hematocrit to monitor status 

and volume of blood loss. (Acute loss may not be refl ected 
by these measures until equilibration has occurred in 6 
to 24 hours.)

Imaging: Ultrasonography may be used to verify the diag-
nosis, but this is unnecessary and delays the implementa-
tion of therapy.

Special Tests: None indicated.
Diagnostic Procedures: Pelvic examination.

Pathologic Findings
Inversion of the uterus.
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DIAGNOSTIC APPROACH
Diff erential Diagnosis
• Uterine dehiscence
• Placental abruption
• Umbilical cord prolapse (causing abrupt fetal distress)
• Adnexal torsion
• Pulmonary or amniotic fl uid embolism
• Abdominal pregnancy
Associated Conditions: Fetal demise, maternal blood 

loss.

Workup and Evaluation
Laboratory: Interoperative and postoperative blood 

counts. Evaluation of clotting when signifi cant bleeding 
has occurred.

Imaging: Ultrasonography may demonstrate uterine 
dehiscence, but the need for clinical intervention often 
precludes the examination.

Special Tests: Intensive fetal and maternal monitoring 
may be indicated.

Diagnostic Procedures: History and physical examina-
tion (vaginal and abdominal).

Pathologic Findings
Separation of previous uterine scar or a new failure of the 
uterine wall muscle.

MANAGEMENT AND THERAPY
Nonpharmacologic
General Measures: Rapid evaluation, supportive mea-

sures as needed (fl uids, blood products).
Specifi c Measures: Immediate operative delivery (most 

often by laparotomy), surgical exploration with the pos-
sibility of repair or hysterectomy. Ligation of one or 
both hypogastric arteries may be necessary.

Diet: Nothing by mouth once the diagnosis is made 
(pending surgical intervention).

Activity: Strict bed rest (pending surgical intervention).
Patient Education: American College of Obstetricians 

and Gynecologists Patient Education Pamphlet AP070 
(Vaginal Birth After Cesarean Delivery).

Drug(s) of Choice
None. (Supportive measures including fl uids, blood prod-

ucts, and anesthetics [for immediate delivery] as needed. 
Prophylactic antibiotics are often recommended.)

FOLLOW-UP
Patient Monitoring: Fetal and maternal monitoring must 

be maintained for those at risk and intensifi ed when the 
diagnosis is considered.

Prevention/Avoidance: Care in all uterine manipulations 
(e.g., manual removal of the placenta, version, external 
pressure during delivery). Patients with a prior success-
ful vaginal delivery have a greater likelihood of success-

Uterine Rupture 226

INTRODUCTION
Description: Uterine rupture is characterized by breach 

of the uterine wall (new or after previous uterine surgery 
such as cesarean delivery) that may result in signifi cant 
maternal or fetal morbidity or mortality. This should be 
distinguished from uterine scar dehiscence, in which 
there is separation of an old scar that does not penetrate 
the uterine serosa or result in complications. Rupture of 
an intact uterus (without scars) does occur on rare occa-
sions (1 in 15,000 deliveries) and is generally associated 
with signifi cant uterine distention (polyhydramnios, 
multiple gestation).

Prevalence: Found in 0.5% to 3.7% of patients with a 
previous cesarean delivery and 5% of patients for 
whom vaginal birth after cesarean delivery (VBAC) fails. 
Uterine rupture rates in women with previous classical 
incisions and T-shaped incisions range between 4% and 
9%. Roughly 7% of emergency cesarean hysterectomies 
are for rupture.

Predominant Age: Reproductive.
Genetics: No genetic pattern.

ETIOLOGY AND PATHOGENESIS
Causes: Abnormal healing of a previous uterine scar, 

mechanical disruption of the uterine wall weakened by 
previous surgery, congenital anomalies, or abnormalities 
of placentation. (The uterine wall may also be breached 
by injudicious manual removal of the placenta or manual 
exploration of the uterus after delivery of the placenta.) 
Traumatic rupture of the uterus may occur with blunt 
trauma to the abdomen such as occurs to an unrestrained 
passenger during an automobile accident. (The proper 
use of automobile lap and shoulder belts signifi cantly 
reduces the risk of injury to both mother and fetus.)

Risk Factors: Previous uterine surgery (cesarean delivery; 
greatest for vertical incisions, myomectomy, septo-
plasty), multiple gestation, grand multiparity (20-fold 
increase), short interval between pregnancies, fetal 
malpresentation, polyhydramnios, oxytocin stimulation 
(unproved), congenital anomalies, and disuse or misuse 
of vehicle passenger restraints. There is considerable 
evidence that cervical ripening with prostaglandin prep-
arations increases the likelihood of uterine rupture 
(15-fold increase).

CLINICAL CHARACTERISTICS
Signs and Symptoms
• Abrupt fetal distress (80% of cases)
• Abrupt loss of station (presenting part may cease to be 

present in the vagina)
• Vaginal bleeding (may not be present)
• Abdominal pain (may not be present; pain may be 

referred to the chest or diaphragm)
• Maternal circulatory collapse
• Uterine activity may persist despite expulsion of the 

fetus
565
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ful vaginal birth after cesarean delivery and a lower risk 
of uterine rupture than those without a successful vaginal 
delivery. One study has suggested that there is a lower 
rate of uterine rupture when a double-layer closure of 
the uterus is used at the time of cesarean delivery.

Possible Complications: Maternal morbidity or mortal-
ity possible (signifi cantly reduced by fetal and maternal 
monitoring). Damage to the cervix, vagina, or bladder 
may occur as a part of the rupture. Fetal demise may 
occur in up to 50% to 75% of fundal incision ruptures 
and 10% to 15% of lower uterine segment ruptures. 
Long-term neurologic sequelae are common in infants 
who survive. Vertical uterine scars are associated with 
the greatest morbidity and mortality when a rupture 
occurs.

Expected Outcome: When diagnosed early and acted on 
promptly, a good outcome can be expected. (If the uterus 
is repaired and preserved, the risk of recurrence in a 
subsequent pregnancy is roughly 20%.)

MISCELLANEOUS
ICD-9-CM Codes: 665.1 (During labor), 665.0 (Before 

labor), 763.8 (Affecting the fetus or newborn), 867.4 
(Traumatic).
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XII
Procedures

227. Amniocentesis
228. Aspiration of Breast Cyst
229. Bartholin’s Gland Cyst Drainage
230. Bartholin’s Gland Marsupialization
231. Breast Biopsy: Core
232. Breast Biopsy: Open
233. Cervical Cerclage
234. Cervical Conization (Cold Knife)
235. Cervical Polypectomy
236. Chorionic Villus Sampling
237. Circumcision (Male; Newborn and Infant)
238. Colposcopy
239. Cervical Cryocautery
240. Cystourethroscopy
241. Diaphragm Fitting
242. Dilation and Curettage
243. Endometrial Biopsy
244. Forceps-Aided Delivery
245. Hysteroscopy
246. Intrauterine Contraceptive Device Insertion
247. Intrauterine Contraceptive Device Removal
248.  Cervical Conization (Loop Electrosurgical Excision Procedure and 

Large Loop Excision of the Transformation Zone Conizations)
249. Pessary Fitting
250. Sonohysterography
251. Transvaginal Ultrasonography
252. Urodynamics: Complex
253. Urodynamics: Simple
254. Vacuum-Assisted Delivery
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Amniocentesis 227

DESCRIPTION
Amniocentesis is the sampling of fl uid from around the 
growing fetus for prenatal biochemical or genetic diag-
nosis. Rarely, amniocentesis may be used to reduce the 
amount of amniotic fl uid present in cases of 
polyhydramnios.

INDICATIONS
The assessment of fetal genetics or metabolic disorders, 
lung maturity, fetal infection, or isoimmunization status. 
Therapeutic amniocentesis may be performed for the 
reduction of fl uid volume or the instillation of agents for 
fetal therapy or other purposes such as fetal imaging or 
the diagnosis of rupture of the fetal membranes. Amnio-
centesis is also a necessary step in other diagnostic and 
therapeutic procedures such as cordocentesis or fetal 
transfusion.

CONTRAINDICATIONS
Active skin infections near the site of needle placement. 
Relative; maternal fever of unknown origin, known or sus-
pected allergies to materials used (e.g., latex, skin prepara-
tion materials, local anesthetics). Amniocentesis may be 
technically diffi cult to accomplish in patients with multiple 
gestations.

REQUIRED EQUIPMENT
• Sterile gloves
• Skin preparation materials (e.g., povidone–iodine and 

70% isopropyl alcohol)
• Sterile gauze pads (2″ × 2″ or 4″ × 4″)
• Self-adhesive bandage
• Ultrasonography unit
• Fetal monitor or Doppler fetoscope
• Commercial amniocentesis tray

or
• 20- and 22-gauge spinal needles (or smaller), 20-cc 

syringe, three sterile 10-cc specimen tubes with caps 
(plain, without additive), sterile drape (one with a small 
fenestration, or multiple drapes)

• If desired: 1% lidocaine without epinephrine, 5-cc 
syringe, 22-gauge needle (if not included in amniocen-
tesis kit)

TECHNIQUE
The indications, contraindications, risks, benefi ts, and 
complications should be reviewed and discussed with the 
patient, and informed consent should be obtained. The 
patient should be placed in the supine position with the 
head elevated 20 to 30 degrees. If the pregnancy is 
advanced, the patient may empty her bladder and be placed 
in a slightly left decubitus position. Ultrasonography is 
used to assess fetal well-being, fetal lie, and placental 
position.

A suitable pocket of amniotic fl uid should be identifi ed 
by use of ultrasound. Ideally, this pocket should be located 

away from the fetal face and placenta, but it should be 
accessible with a standard spinal needle. Areas around the 
fetal extremities are often best. The location of this pocket 
relative to the skin surface should be noted as a guide to 
needle insertion.

The skin of the abdominal wall over the chosen pocket 
of amniotic fl uid should be disinfected with a suitable skin 
preparation solution and technique of the examiner’s 
choice. If a local anesthetic is to be used, it is established 
at this juncture using sterile technique: A small skin weal 
of local anesthetic is placed, and the proposed needle track 
is infi ltrated with a total of less than 4 to 5 mL of anesthetic 
agent.

With the stylet in place, a 20- or 22-gauge spinal needle 
is passed perpendicularly through the skin, abdominal, and 
uterine walls, into the amniotic sac. A slight pop or loss of 
resistance may be felt as the needle traverses the fascia. 
After the pocket of fl uid has been entered, the stylet is 
removed from the needle. Free fl ow of fl uid should be 
demonstrated. If free fl ow is not found, the needle should 
be rotated or tipped and rechecked prior to being advanced 
farther (with the stylet in place). Using ultrasonography to 
guide the needle’s advancement may facilitate placement 
of the needle into the amniotic fl uid pocket. This can be 
especially helpful when amniocentesis is performed early 
in pregnancy.

Once free fl ow of fl uid has been demonstrated, a small 
syringe should be attached to the needle and 2 to 3 mL of 
fl uid should be withdrawn. This fl uid is discarded. Appro-
priate samples are now taken and placed in sterile specimen 
tubes. Determination of the amount of material needed 
and any special handling required for these specimens is 
dictated by the studies to be performed. If there is any 
doubt, consultation with the laboratory before the proce-
dure may help to identify any special handling that must 
be used.

After samples have been obtained, the needle is with-
drawn and a self-adhesive bandage is applied to the site of 
needle puncture. The fetus should be monitored for a 
short period after the procedure. If bloody fl uid was 
obtained, this monitoring period should be extended by 1 
to 2 additional hours or longer, depending on other con-
siderations. An appropriate procedure note should be 
entered into the patient’s record.

COMPLICATIONS
Early amniocentesis is associated with a fetal loss rate of 
approximately 2.5% (versus 0.7% for later procedures). 
Amniotic fl uid leakage, frank rupture of the fetal mem-
branes, amnionitis (infection), bleeding, and possible iso-
immunization of mothers who are Rh negative are all 
possible. The risk of direct fetal injury is small when the 
procedure is carefully performed. When amniocentesis is 
carried out in the presence of preterm premature rupture 
of membranes, failure rates are higher. Bleeding and infec-
tion are always possible with any invasive procedure.
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FOLLOW-UP

When amniocentesis is performed after fetal viability (24 
weeks), a period of electronic fetal heart rate monitoring 
(30 minutes) is usual. If bloody fl uid is obtained or the fetus 
or umbilical cord is perforated, this monitoring is generally 
increased (1 to 2 hours or longer, as clinically indicated). 
Patients should report persistent uterine cramping, vaginal 
bleeding or leakage of fl uid, or fever.

CPT CODE(S)
59000 Amniocentesis, any method
76946  Ultrasonic guidance for amniocentesis, physician 

supervision and interpretation
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Aspiration of Breast Cyst 228
DESCRIPTION
Fluid is removed from breast cysts via aspiration. This may 
be performed for both diagnosis and therapy.

INDICATIONS
Palpable breast mass that is credibly thought to be cystic 
in nature.

CONTRAINDICATIONS
Local skin infection, known or suspected allergy to agents 
used (e.g., latex, iodine).

REQUIRED EQUIPMENT
• Skin preparation materials (alcohol, iodine- or hexa-

chlorophene-based antibacterial solution [e.g., Betadine, 
Hibiclens])

• Self-adhesive bandage
• 10-mL disposable syringe
• 22- to 25-gauge needle

TECHNIQUE
In women older than age 35, mammography prior to aspi-
ration should be considered because of the increased inci-
dence of malignancy. Once aspiration has been attempted, 
mammography should be delayed several weeks because of 
artifactual changes induced by the manipulation, rendering 
mammography diffi cult to interpret.

Following adequate skin preparation, the nondominant 
hand stabilizes the cystic mass. This is accomplished by 
using the thumb and fi ngers to gently pinch the breast 
tissue below the mass. A 22- to 25-gauge needle (attached 
to a 10-mL syringe) is inserted into the cyst cavity. A small 
“pop” or loss of resistance is often felt as the cyst wall is 
breached. The cyst contents are aspirated by gentle suction 
from the syringe. Firm pressure applied for 5 to 10 minutes 
will reduce the risk of hematoma formation. No dressing 
or special breast care is required, although a self-adhesive 
bandage may be used.

Fluid aspirated from patients with fi brocystic changes 
will customarily be straw colored. Fluid that is dark brown 

or green occurs in cysts that have been present for a long 
time but is equally innocuous. Because of high false-posi-
tive (up to 6%) and even higher false-negative rates (2% 
to 22%), cytologic evaluation of the fl uid obtained is of 
little value.

COMPLICATIONS
Hematoma, infection (rare).

FOLLOW-UP
If the cyst disappears completely and does not re-form by 
a 1-month follow-up examination, no further therapy is 
required. If no fl uid is obtained, if the cyst re-forms within 
2 weeks or must be repeatedly aspirated, or if a mass per-
sists after the aspiration, biopsy should be performed.

CPT CODE(S)
19000 Puncture aspiration of cyst of breast
19001 Each additional cyst
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management of these cases.) The size of this incision need 
only be on the order of 1 or 2 cm; sutures are generally 
not required. The abscess cavity may be gently irrigated 
with normal saline using a 10-mL syringe. A Word cathe-
ter should then be placed through the incision and infl ated 
with a few milliliters of saline. As an alternative, iodoform 
gauze packing may be placed within the cavity with a 2- to 
3-cm “tail” left outside the incision to facilitate eventual 
removal. Unless cellulitis is present, antibiotic therapy is 
not required.

When the cyst is not acutely infl amed, it should be sta-
bilized and tensed by gentle fi nger pressure applied on 
either side of the affected labium, below the cyst. Incision 
in this case should be made within the hymeneal ring 
whenever possible. Incision length should be similar to 
that used for acute cases, and a Word catheter or iodoform 
gauze packing should be inserted in a similar manner.

COMPLICATIONS
Bleeding, hematoma, recurrence.

FOLLOW-UP
Word catheters should be left in place for 4 to 6 weeks. 
Iodoform gauze packing should be gradually removed over 
the course of several days. Recurrence is frequent, and 
many prefer marsupialization to simple drainage in all but 
the most acute cases.

CPT CODE(S)
56420 Incision and drainage of Bartholin gland abscess
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Bartholin’s Gland Cyst/Abscess Drainage 229
DESCRIPTION
Bartholin’s gland cyst/abscess drainage is acute drainage of 
symptomatic cystic dilation of the Bartholin gland.

INDICATIONS
Symptomatic cystic dilation or abscess of the Bartholin 
gland. Asymptomatic cysts in women younger than age 40 
do not need treatment. (In patients older than age 40, 
biopsy is indicated.) Mild Bartholin’s gland infections may 
also be treated with broad-spectrum antibiotics and fre-
quent warm sitz baths.

CONTRAINDICATIONS
Incomplete evaluation of the vulvar lesion, bleeding dia-
thesis, known or suspected allergy to agents used (e.g., 
latex, iodine).

REQUIRED EQUIPMENT
• Skin preparation materials (alcohol, iodine- or hexa-

chlorophene-based antibacterial solution [e.g., Betadine, 
Hibiclens])

• Sterile gloves
• 1% lidocaine without epinephrine, 5-cc syringe, 22-

gauge needle, analgesic skin-cooling spray or other 
topical analgesic

• 10-mL syringe
• Normal saline (for irrigation)
• Scalpel (#11 or #15 blade)
• Sterile gauze pads (2″ × 2″ or 4″ × 4″)
• Word catheter or iodoform gauze packing (1/4″ or 

1/2″)

TECHNIQUE
After appropriate informed consent has been obtained 
from the patient, the skin of the vulva is disinfected. When 
an acute abscess is to be drained, the exquisite tenderness 
that is usually present dictates that this is done gently; pain 
relief is best obtained through the use of an analgesic or 
skin-freezing spray. This technique may be used for non-
acute Bartholin’s cysts; local anesthesia using local or fi eld 
infi ltration is also appropriate. Abscesses should be incised 
at the point of least thickness overlying the mass (where 
the abscess is “pointing”). A vertical or “stab” incision is 
made, generally resulting in the abrupt release of purulent 
material. (Despite the apparent purulent character of the 
drained material, culture is generally of little utility in the 
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applied on either side of the affected labium, below the 
cyst. An incision should be made over the body of the cyst 
and within the hymeneal ring (generally near the 4- to 5-
o’clock or 7- to 8-o’clock positions of the introitus). The 
incision is generally made in a cruciate manner and 
extended for up to 2 to 3 cm in longest axis (based on the 
size of the cyst). Hemostasis should be obtained using 
electrosurgical energy. Many prefer to sew the edges of the 
incision open by tacking the center of the fl aps outward in 
a petal-shaped manner. As an alternative, the incision may 
be made using electrosurgical energy, taking advantage of 
the tendency for the resultant slough of skin edges to 
produce a fi stula track. A Word catheter or iodoform gauze 
packing should be placed after fi nal hemostasis has been 
achieved.

COMPLICATIONS
Bleeding, hematoma, recurrence.

FOLLOW-UP
Word catheters should be left in place for 4 to 6 weeks. 
Iodoform gauze packing should be gradually removed over 
the course of several days. Recurrence is frequent (5% to 
10% of cases).

CPT CODE(S)
56440 Marsupialization of Bartholin gland
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Gynecology, 5th ed. Philadelphia, Mosby/Elsevier, 2007, p 572.

Hill DA, Lense JJ: Offi ce management of Bartholin gland cysts and 
abscesses. Am Fam Physician 1998;57:1611, 1619.

Omole F, Simmons BJ, Hacker Y: Management of Bartholin’s duct 
cyst and gland abscess. Am Fam Physician 2003;68:135.

Bartholin’s Gland Marsupialization 230
DESCRIPTION
Marsupialization is drainage and permanent fi stulization of 
symptomatic cystic dilation of the Bartholin gland. This 
provides an alternative to the obstructed anatomic drain-
age of the Bartholin gland.

INDICATIONS
Symptomatic cystic dilation of the Bartholin gland. Asymp-
tomatic cysts in women younger than age 40 do not need 
treatment. (In patients older than age 40, biopsy is indi-
cated.) When performed for recurrent abscess formation, 
marsupialization should be deferred until infl ammation 
has subsided.

CONTRAINDICATIONS
Incomplete evaluation of the vulvar lesion, bleeding dia-
thesis, active infl ammation or infection, age >40 years, 
known or suspected allergy to agents used (e.g., latex, 
iodine).

REQUIRED EQUIPMENT
• Skin preparation materials (alcohol, iodine- or hexa-

chlorophene-based antibacterial solution [e.g., Betadine, 
Hibiclens])

• Sterile gloves
• 1% lidocaine without epinephrine, 5-cc syringe, 22-

gauge needle
• Scalpel (#11 or #15 blade)
• 3-0 or 4-0 absorbable suture on a small cutting needle, 

needle holder, thumb forceps, suture scissors
• Electrosurgical generator, hand piece, and return elec-

trode (“ground pad”)
• Sterile gauze pads (2″ × 2″ or 4″ × 4″)
• Word catheter or iodoform gauze packing (1/4″ or 

1/2″)

TECHNIQUE
After appropriate informed consent has been obtained 
from the patient, the skin of the vulva is disinfected. When 
a regional or general anesthetic is not used, local anesthesia 
using local or fi eld infi ltration is appropriate. The cyst 
should be stabilized and tensed by gentle fi nger pressure 
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(cutting) sheath is advanced to free the tissue sample 
trapped in the inner portion of the needle. The needle is 
removed, the tissue sample is extracted, and additional 
samples (as needed) are obtained in the same manner. 
Typically, samples approximate 2.0 cm long by 0.16 cm in 
diameter.

Three to six separate core needle insertions are typically 
needed to obtain a suffi cient sample of breast tissue. 
Patients may experience a slight pressure during core 
needle biopsy but should not experience any signifi cant 
pain. At the close of the procedure, samples are sent to the 
pathology laboratory for diagnosis and light dressing is 
applied. (A self-adhesive bandage suffi ces.) Ice and gentle 
pressure may be applied for 15 to 30 minutes to minimize 
bruising.

Vacuum-assisted breast biopsy is able to remove approx-
imately twice the amount of tissue compared with core 
needle biopsy while still offering a minimally invasive pro-
cedure. The technique is the same as with core biopsy, 
differing only in the nature of the sampling device.

COMPLICATIONS
Bleeding, hematoma, infection.

FOLLOW-UP
The reported false-negative rate for malignancy with core 
biopsy is in the range of 2% to 6.7% with a mean rate of 
4.4%. Approximately 10% of biopsy attempts will be 
inconclusive. Certain histologic results should be inter-
preted with caution: more than one half of all cases of 
atypical ductal hyperplasia (ADH) diagnosed with core 
biopsy prove malignant at surgery, and invasive carcinoma 
is found in up to one third of core biopsy–confi rmed ductal 
carcinoma in situ (DCIS).

CPT CODE(S)
19100  Biopsy of breast; percutaneous, needle core, not 

using imaging guidance (separate procedure)
19102  Biopsy of breast; percutaneous, needle core, using 

imaging guidance
19103  Biopsy of breast; percutaneous, automated vacuum 

assisted or rotating biopsy device, using imaging 
guidance
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Breast Biopsy: Core 231
DESCRIPTION
Core breast biopsy is a technique used to obtain small 
tissue samples for the histologic diagnosis of breast 
masses.

INDICATIONS
Breast mass or suspicious lesion (palpable; nonpalpable 
masses may be sampled if image guidance is available).

CONTRAINDICATIONS
Local skin infection, known or suspected allergy to agents 
used (e.g., latex, iodine). Core needle biopsy may not be 
suitable for patients who have very small or very hard 
breast lumps; masses close to the chest wall, the nipple, or 
the surface of the breast; calcifi cations that require magni-
fi cation; or very small breasts. Patients who take blood 
thinners or aspirin should discontinue them in advance of 
the procedure. Women who cannot remain still or supine 
for 20 to 40 minutes because of physical illness or other 
problems are not good candidates for stereotactic core 
needle biopsy.

REQUIRED EQUIPMENT
• Skin preparation materials (alcohol, iodine- or hexa-

chlorophene-based antibacterial solution [e.g., Betadine, 
Hibiclens])

• Sterile gloves (if desired)
• 1% lidocaine without epinephrine, 5-cc syringe, 25-

gauge needle
• Disposable core biopsy needle
• Scalpel (#11 blade), if desired
• Sterile gauze pads (2″ × 2″)
• Suitable tissue preservation/transportation medium 

(10% formalin solution or similar)
• Self-adhesive bandage

TECHNIQUE
After appropriate informed consent has been obtained 
from the patient, the skin is disinfected and a skin wheal 
of local anesthetic is injected at the site chosen for needle 
penetration. (The patient may be either supine or prone 
based on the location of the lesion to be biopsied, optimal 
access, and the availability or need for image guidance.) 
Using the fi ngers of the opposite hand to stabilize the area 
in question, the physician advances the needle into the area 
of concern by palpation or under image guidance using 
either stereotactic mammography or ultrasound. (Passage 
of the needle through the skin may be facilitated by a small 
incision if desired.) A change in tissue resistance or a 
“gritty” sensation may be noticed as the needle enters 
some mass lesions.

Core biopsy needles generally have a specialized tip with 
a covering sheath and cutting edge. The needles are of 
large caliber (14 g) and are mounted onto a spring-loaded 
device that allows small cylinders of tissue to be cut and 
collected within the notch of the needle. Techniques vary 
slightly based on the specifi c needle but commonly involve 
placing the tip just short of the tissue to be biopsied; then, 
the inner core is advanced into the tissue and the outer 
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through electrosurgical energy or the placement of hemo-
static sutures to close dead space. The skin may be closed 
using a running subcuticular suture or self-adhesive skin 
tapes.

At the close of the procedure, samples are sent to the 
pathology laboratory for diagnosis and light dressing is 
applied. (A self-adhesive bandage often suffi ces.) Ice and 
gentle pressure may be applied for 15 to 30 minutes to 
minimize bruising.

It is important to send the pathology laboratory a small 
sample (1 g of suspect tissue) to determine the presence or 
absence of estrogen and progesterone receptors. These 
receptors are heat labile; therefore, the tissue must be 
frozen within 30 minutes.

Nonpalpable masses may be localized through the place-
ment of a small needle or sterile J-wire under fl uoroscopic 
or ultrasonographic guidance. These are then used as 
guides for the open dissection. The specimen is removed 
with the wire or needle in place, and it is radiographed to 
confi rm the removal of the suspect area. (These techniques 
have been largely supplanted by computer-guided core 
biopsy techniques.)

COMPLICATIONS
Bleeding, hematoma, infection.

FOLLOW-UP
If nonabsorbable suture material is used to close the skin, 
the stitches will need to be removed during a follow-up 
visit. The incidence of carcinoma in biopsies corresponds 
directly with the patient’s age. Approximately 20% of 
breast biopsies in women age 50 are positive, and this 
fi gure increases to 33% in women age 70 or older.

CPT CODE(S)
19101 Biopsy of breast; open, incisional
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Breast Biopsy: Open 232
DESCRIPTION
Open breast biopsy is a technique used to obtain tissue 
samples for the histologic diagnosis of breast masses.

INDICATIONS
Breast mass or suspicious lesion (palpable; nonpalpable 
masses may be sampled if image guidance is available).

CONTRAINDICATIONS
Local skin infection, known or suspected allergy to agents 
used (e.g., latex, iodine). Patients who take blood thinners 
or aspirin should discontinue them in advance of the 
procedure.

REQUIRED EQUIPMENT
• Skin preparation materials (alcohol, iodine- or hexa-

chlorophene-based antibacterial solution [e.g., Betadine, 
Hibiclens])

• Sterile gloves
• 1% lidocaine without epinephrine, 10-cc syringe, 

22-gauge needle
• Scalpel (#15 blade) and fi ne tissue scissors (e.g., 

Metzenbaum)
• 2-0 or 3-0 absorbable undyed suture on a small to 

medium tapered needle and 3-0 or 4-0 absorbable 
undyed suture on a small cutting needle, needle holder, 
thumb forceps, suture scissors

• Small retractors (e.g., Senn Miller, Ragnell [Army/Navy] 
or similar) may be useful, especially if an assistant is 
available

• Electrosurgical generator, hand piece, and return elec-
trode (“ground pad”)

• Sterile gauze pads (2″ × 2″)
• Self-adhesive skin tapes (if desired)
• Self-adhesive bandage
• Suitable tissue preservation/transportation medium 

(10% formalin solution or similar) (If estrogen and pro-
gesterone receptors are to be assessed, a sample of 
unpreserved tissue must be frozen within 30 minutes.)

TECHNIQUE
After appropriate informed consent has been obtained, the 
skin is disinfected and local anesthetic is injected at the 
chosen site. (The majority of biopsies can be performed 
with curvilinear incisions following the contours of the 
breast, often in the circumareolar area.) An open biopsy 
should be performed using a scalpel rather than electro-
surgical energy because thermal effects on the biopsy 
material may blur the margin of normal tissue around the 
tumor and cause abnormally low receptor levels.

The dissection is carried to the area of concern through 
a combination of sharp and blunt techniques. A change in 
tissue character or a “gritty” sensation may be noticed as 
the tissue is dissected near some mass lesions. The mass or 
area of interest is excised and hemostasis is obtained 
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senting part, relieve pressure on the fetal membranes, and 
defi ne the cervicovesical refl ection. For right-handed sur-
geons, the needle is fi rst placed entering the cervix at the 
11 to 12-o’clock position near the inner cervical os, taking 
care to avoid injury to the bladder. The suture is passed 
below the surface of the cervix, incorporating some of the 
parenchyma, and exiting at about the 10-o’clock position. 
The suture then is passed once again into the cervical 
tissue, entering at about the 8-o’clock position and exiting 
posteriorly near the 6- to 7-o’clock position. The circum-
ferential suture is carried up the opposite side in a similar 
manner, terminating at about the 1-o’clock position, where 
it is fi rmly tied to the fi rst portion of the suture. The suture 
should not cause blanching of the tissue but should narrow 
the cervix so that it will not admit the gloved fi nger. The 
tied suture should be both tied and cut in such a manner 
as to facilitate eventual location and removal.

Based on the size of the cervix and needle chosen, it may 
be necessary to take additional bites to accomplish ade-
quate circumferential support. Care should be taken that 
the portions of the suture at the 3- and 9-o’clock positions 
are shallow or outside the cervical epithelium to minimize 
the risk to the descending cervical branches of the uterine 
vessels.

Following conclusion of the procedure, the fetal heart 
is monitored to assure normal fetal status. Prophylactic 
antibiotics or beta-mimetic drugs have not been shown to 
be of any benefi t in reducing the rate of complications or 
preterm labor.

When the suture is to be removed (generally at 38 weeks 
and always if labor ensues before that time), it may be 
carried out in the offi ce or labor and delivery area by fi rmly 
grasping the knot or visible suture ends and applying trac-
tion to identify one side of the suture below the knot. 
Snipping this portion of the suture allows traction on the 
knot to pull the suture through the tissues and be removed. 
An anesthetic may be required based on exposure, patient 
comfort, and provider or patient preference.

COMPLICATIONS
Preterm rupture of the membranes (1% to 18%, up to 
65% of emergent cases), chorioamnionitis (1% to 7%, up 
to 35% of emergent cases), bleeding, damage to adjacent 
structures (bladder or rectum). Scarring from the proce-
dure may lead to cervical lacerations during labor (1% to 
13%) or failure of the cervix to dilate (2% to 5%).

FOLLOW-UP
Fetal and maternal monitoring is generally carried out for 
12 to 24 hours or longer depending on clinical factors.

When the suture is placed vaginally, it is generally 
removed at 38 weeks of gestation. If labor occurs before 
this point, the suture must be removed immediately. 
Because of scarring after cerclage, about 15% of patients 
require cesarean delivery.

CPT CODE(S)
59320 Cerclage of cervix, during pregnancy; vaginal
59325 Cerclage of cervix, during pregnancy; abdominal

Cervical Cerclage 233
DESCRIPTION
Cervical cerclage is the placement of a suture or tape to 
support and partially occlude the uterine cervix to reduce 
the risk of preterm delivery in the face of cervical insuffi -
ciency. A number of procedures have been described, but 
the most common and simplest is the McDonald cerclage, 
which is described here. Cervical cerclage may also be 
accomplished by placing the suture by an abdominal route, 
although this is a much more invasive procedure and the 
suture is generally left in place permanently, precluding 
vaginal delivery.

INDICATIONS
Cervical incompetence as documented by a history of 
preterm pregnancy loss associated with painless cervical 
dilation or prolapse and ballooning of the fetal membranes 
into the vagina without labor. Prophylactic cervical cer-
clage is generally delayed until after 14 weeks so that early 
pregnancy losses from other factors may be resolved.

CONTRAINDICATIONS
Bleeding, uterine contractions, obvious infection, or 
rupture of the membranes. Beyond 24 to 26 weeks, bed 
rest or other treatments are often preferred because of the 
increased risk of surgically related labor.

REQUIRED EQUIPMENT
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Sterile gloves
• Number 1 or 2 permanent synthetic suture (Prolene or 

similar) or 5-mm woven tape (Mersilene or similar) on 
a medium blunt needle (Monofi lament sutures are easier 
to pass through the tissues, but a broader tape provides 
more support and less chance of suture erosion into or 
through the cervix.)

• Needle holder, long thumb forceps, suture scissors
• Retractors (two Deaver or right-angle retractors and/or 

weighted speculum)
• Sponge stick (may be useful to atraumatically grasp and 

manipulate the cervix)
• Foley or straight catheter (optional)
• External fetal heart rate monitor or Doppler fetal heart 

detector

TECHNIQUE
After appropriate informed consent has been obtained, 
ultrasonography should be performed to confi rm a living 
fetus, exclude major fetal anomalies, and assess cervical 
length. Any obvious vaginal or cervical infections should 
be treated, and cultures for gonorrhea, chlamydia, and 
group B streptococci should be obtained prior to proceed-
ing. (Sexual intercourse is generally proscribed for 1 week 
before and after the procedure.)

The anesthetized patient is placed in the dorsal lithot-
omy position, the vagina and cervix are disinfected, and the 
cervix is visualized using retractors. Some authors advise 
distending the maternal bladder to elevate the fetal pre-
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been debated and they may be omitted.) Dilute vasopressin 
(one pressor unit per 20 mL saline) may be injected into 
the cervical parenchyma to further reduce blood loss. 
If desired, a blunt uterine probe or small cervical dilator 
is placed into the endocervical canal to guide the 
dissection.

A cone-shaped plug of cervical tissue is excised by sweep-
ing the scalpel blade around the ectocervix with the blade 
angled inward to intersect the endocervical canal. The 
width and depth of the conization is determined by the 
anatomy of the cervix, the location of the transformation 
zone, and the lesion being treated; it must include the 
transformation zone and any specifi c lesion.

Hemostasis may be obtained through electrosurgical 
energy or the application of styptics such as Monsel solu-
tion. Some advocate general cautery of the cut surface of 
the cervix, although the resultant slough of damaged tissue 
may delay fi nal healing. If desired, the ectocervical edges 
may be sewn with a running suture to provide hemostasis 
at the edge and to roll the edges inward. As an alternative, 
Sturmdorf stitches may be placed to partially reconstruct 
the external cervical os, although some argue that this may 
increase the risk of cervical stenosis. At the close of the 
procedure, the held tails of the hemostatic sutures may be 
either clipped (leaving the suture in place) or tied across 
the cervix to apply pressure or to hold a hemostatic pledget 
(oxidized regenerated cellulose [Surgicel, or similar]) in 
place. Pelvic rest (no tampons, douching, or sexual inter-
course) is generally advised for 2 to 3 weeks following the 
procedure, and the patient is instructed to return for heavy 
bleeding or bleeding that lasts more than 2 weeks.

COMPLICATIONS
Bleeding (acute and delayed, 5% to 10%, <1% transfusion 
rate), infection, uterine perforation, injury to the 
bladder or bowel, cervical stenosis, cervical incompetence. 
Conization appears to approximately double the risk 
that a woman will subsequently have a preterm delivery, a 
low-birthweight infant, or premature rupture of the 
membranes.

FOLLOW-UP
The cervix is generally inspected at about 6 weeks after the 
procedure. Treatment success for cervical intraepithelial 
neoplasia is generally 95%.

CPT CODE(S)
57520  Conization of cervix, with or without fulguration, 

with or without dilation and curettage, with or 
without repair; cold knife or laser
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Cervical Conization (Cold Knife) 234
DESCRIPTION
Cervical conization is a diagnostic or therapeutic proce-
dure that removes a cone-shaped specimen from the 
uterine cervix. Cold knife cone biopsy used to be the pre-
ferred treatment for removing abnormal cells, but now 
most cone biopsies are performed using wire loop and 
electrosurgical energy (loop electrosurgical excision pro-
cedure [LEEP]/large loop excision of the transformation 
zone [LLETZ] cone). Cold knife cone biopsy is generally 
used for special situations, such as when the size or shape 
of the specimen must be customized to a greater degree 
than allowed by loop procedures.

INDICATIONS
Histologically verifi ed advanced epithelial atypia (for diag-
nosis or therapy) or inability to adequately evaluate the 
cervix through colposcopy.

CONTRAINDICATIONS
Coagulopathy, advanced pregnancy, known or suspected 
allergy to the agents used.

REQUIRED EQUIPMENT
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Sterile gloves
• 0 or 2-0 synthetic absorbable suture on a medium 

needle
• Needle holder, long thumb forceps, suture scissors
• Retractors (two Deaver or right-angle retractors and/or 

weighted speculum)
• Scalpel (#11 blade)
• Uterine sound (blunt probe) or small cervical dilator
• Sponge stick (may be useful to atraumatically grasp and 

manipulate the cervix)
• Electrosurgical generator, hand piece, and return elec-

trode (“ground pad”)
• Monsel’s solution or paste (ferric subsulfate)
• Histology fi xative (10% formalin) in containers
• 5% acetic acid or Lugol solution (super-saturated potas-

sium iodide) if colposcopy is to be performed
• Vaginal Pack (optional)

TECHNIQUE
Cold knife conizations are generally performed under 
regional or general anesthesia. After providing appropriate 
informed consent, the anesthetized patient is placed in the 
dorsal lithotomy position, the vagina and cervix are disin-
fected, and the cervix is visualized using retractors. If nec-
essary, a colposcopic examination, facilitated by acetic acid 
or Lugol solution, may be performed to further character-
ize any abnormalities present.

The procedure begins with the placement of hemostatic 
sutures (simple loop or fi gure-of-eight) at the 3- and 9-
o’clock positions on the cervix near the cervicovaginal 
refl ections bilaterally. These are generally tied and held to 
stabilize the cervix until the end of the procedure. (The 
role of these sutures in actually reducing blood loss has 
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CPT CODE(S)
58999  Unlisted procedure, female genital system 

(nonobstetric)

Cervical Polypectomy 235
DESCRIPTION
Cervical polypectomy is the removal of cervical or visible 
endocervical polyps; it is generally a simple, painless offi ce 
procedure.

INDICATIONS
Cervical or visible endocervical polyp.

CONTRAINDICATIONS
Known or suspected allergy to the agents used, coagulopa-
thy. Relative: pregnancy.

REQUIRED EQUIPMENT
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Sterile or examination gloves
• Vaginal speculum
• Sponge stick or uterine packing forceps (fi ne scissors 

may be used but are seldom required)
• Kevorkian or similar endocervical curette
• Monsel solution or paste (ferric subsulfate) or silver 

nitrate–tipped sticks
• Histology fi xative (10% formalin) in container

TECHNIQUE
The polyp is fi rst visualized through the use of a standard 
vaginal speculum. Disinfection with a suitable solution 
may be performed, although most believe it is not required. 
The visible portion of the polyp is then grasped, and gentle 
traction, twisting through several revolutions, or excision 
accomplishes removal of polyp. If the polyp is thought to 
arise from high in the endocervical canal, the base may be 
gently curetted with an endocervical curette. Curettage of 
the endocervical canal should also be considered to rule 
out a coexisting hyperplasia or cancer. Although malig-
nancy is rare, all polyps should be submitted for histologic 
examination. The base of the polyp may be treated with 
chemical cautery (Monsel solution or silver nitrate), elec-
trocautery, or cryocautery.

COMPLICATIONS
Bleeding.

FOLLOW-UP
Although the histology of the polyp should be confi rmed 
as benign, malignant degeneration of an endocervical 
polyp is extremely rare. The reported incidence is less than 
1 in 200.
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TECHNIQUE
The consensus is that CVS, both transabdominal and trans-
cervical, must be performed under ultrasonographic 
control. Ultrasonography is performed before CVS to 
confi rm the gestational age of the fetus. Ultrasonography 
can also document multiple gestations and whether the 
multiples share a single placenta or each has its own. (It is 
important to determine the number of placentas because 
each must be sampled separately to obtain an accurate 
genetic picture of each fetus.)

In the transcervical technique, a speculum is used to 
visualize the cervix and it is cleansed with an antiseptic 
solution. The cervix may be stabilized with a sponge stick 
if needed. The cannula or biopsy tube is gently advanced 
through the cervix under ultrasonographic guidance until 
the tip is at the base of the placenta. The obturator is 
removed from the cannula, and the vacuum is applied to 
pull a sample of cells into the lumen of the cannula. The 
cannula is withdrawn. (The amount of tissue needed for 
the analysis is extremely small [10 to 25 mg] and represents 
only about 0.1% of the total amount of the placental 
tissue.) The tissue sample obtained should be inspected for 
perceived adequacy, placed in the appropriate transport 
medium, labeled, and sent to the laboratory for analysis. 
Some clinicians prefer to place 10 mL of transport medium 
directly into the syringe used for suction to allow the aspi-
rated material to enter the medium directly.

A small biopsy forceps may be substituted for the cannula 
and used in the same manner as with the cannula tech-
nique. Although there is some evidence to support the use 
of forceps as opposed to aspiration cannula, the evidence 
is not strong enough to support change in practice, and 
the choice should be driven by operator experience and 
equipment availability.

When a transabdominal approach is chosen, it is accom-
plished in a manner very similar to amniocentesis: The 
chorionic villus sample is obtained by passing a fi ne needle 
through the abdominal wall and into the placenta using 
ultrasonographic guidance. Published techniques for trans-
abdominal CVS vary signifi cantly both in the size of the 
needle used (18-gauge, 20-gauge, and others) and method 
of aspiration (negative pressure by syringe, negative pres-
sure by vacuum aspirator, biopsy forceps). No published 
studies comparing clinical outcomes using different tech-
niques exist.

For patients who are Rh-negative, prophylaxis with 
Rho(D) Rh-immune globulin should be given.

COMPLICATIONS
Fetal loss rates following CVS are reported to be as high 
as 6%. Several randomized trial studies show almost iden-
tical miscarriage rates after transcervical CVS compared 
with the transabdominal approach. CVS is associated with 
a 14% risk of fetomaternal hemorrhage of more than 
0.6 mL. Limb reductions have been associated with early 
(<9 weeks) CVS. There is some evidence that focal disrup-

Chorionic Villus Sampling 236

DESCRIPTION
A technique for obtaining fetal chorionic villus cells for 
cytogenetic or other testing, chorionic villus sampling 
(CVS) is usually performed between 10 and 13 weeks’ 
gestation and involves aspiration of placental tissue using 
either percutaneous transabdominal or transcervical 
approaches. Transabdominal CVS can be performed at 
gestations greater than 13 weeks. A transvaginal approach 
similar to the transabdominal method has also been used 
for retroverted uteruses.

INDICATIONS
Genetic testing for fetal chromosome anomalies prompted 
by risk factors or an abnormal screening test result during 
the fi rst trimester. (Neural tube defects in the fetus cannot 
be detected by CVS.)

CONTRAINDICATIONS
Thrombocytopenia or antiplatelet antibodies, active 
vaginal bleeding, or infection are relative contraindica-
tions. For transcervical CVS: cervical stenosis, cervical or 
lower uterine myomas. For transabdominal CVS: fetal 
position that blocks access to the placenta, known or sus-
pected intra-abdominal adhesions that could block access 
to the uterus. CVS may be technically diffi cult to accom-
plish in patients with multiple gestations. The risk of 
human immunodefi ciency virus (HIV) vertical transmis-
sion associated with early invasive diagnostic techniques is 
lower than previously expected (3%) and similar to women 
who do not undergo the procedure.

REQUIRED EQUIPMENT
• Skin (or vaginal) preparation materials (iodine-based 

antibacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Sterile gloves
• Tissue transport medium (to be specifi ed by the labora-

tory used and the test to be performed)
• Ultrasonography unit

For Transvaginal Approach
• Vaginal speculum
• Sponge stick (may be useful to atraumatically grasp and 

manipulate the cervix)
• Small (1.5-mm) aspiration cannula (with obturator) and 

20- to 30-mL syringe; small biopsy forceps may be used 
as an alternative

For Transabdominal Approach
• 20- and 22-gauge spinal needles (or smaller), 20-cc 

syringe, three sterile 10-cc specimen tubes with caps 
(plain, without additive), sterile drape (one with a small 
fenestration or multiple drapes)

• If desired: 1% lidocaine without epinephrine, 5-cc 
syringe, 22-gauge needle (if not included in amniocen-
tesis kit)
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tion of the placenta at 13 to 14 weeks may increase the risk 
of hypertension/pre-eclampsia. The chance of getting a 
placental “mosaic” artifact is higher than with an amnio-
centesis. Vaginal spotting after CVS is reported in up to 
one third of women; slightly heavier bleeding occurs in 
fewer than 6% of women. Bleeding is more common after 
the transcervical compared with transabdominal CVS. 
Infection following CVS is very rare, although it is higher 
for the transcervical approach. Occult or gross rupture of 
the fetal membranes may occur.

FOLLOW-UP
Results are usually available in 2 to 3 weeks.

CPT CODE(S)
59015 Chorionic villus sampling, any method
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Identifying the depth of the root of the penis using the 
index fi nger begins a dorsal penile block. The root is 
usually located 0.75 to 1 cm beneath the skin surface, with 
the size and consistency of a large blueberry. The skin of 
the penis and the surrounding areas should be disinfected 
by any suitable method and sterile drapes should be placed 
to provide a surgical fi eld. Using aseptic technique, the 
physician places the penis on slight downward traction and 
inserts the needle at the 2 o’clock position near the base. 
The needle is passed in a posteromedial direction to a 
depth of 3 to 5 mm beneath the skin, about 5 to 7 mm 
distal to the penile root near the point at which the dorsal 
nerves branch. If it is correctly located outside of the 
corpus cavernosum, the tip of the needle should move 
freely. The syringe should be aspirated to prevent intrave-
nous injection, and 0.2 to 0.4 mL of anesthetic should be 
injected. The procedure is repeated at the 10-o’clock posi-
tion, although a single needle insertion point in the dorsal 
midline may also be used, if desired. Total anesthetic dose 
should remain less than 0.8 mL. Full anesthesia will be 
achieved in 2 to 4 minutes.

The specifi c technique used varies slightly with the type 
of instrument chosen, the fi nal choice of which is generally 
based on the personal preference and experience of the 
provider.

Both the Plastibell and Gomco clamp techniques begin 
in the same way: A hemostat is used to grasp the edge of 
the foreskin dorsal to the 3- and 9-o’clock positions (dorsal 
as 12 o’clock). A hemostat or fl exible probe is inserted just 
under the foreskin and swept laterally to bluntly lyse any 
adhesions. Care must be taken to avoid disrupting either 
the ventral attachment or the coronal refl ection. The fore-
skin is tented away from the glans and a straight hemostat 
is inserted along the dorsal line and clamped to a depth of 
one third to one half of the way to the coronal refl ection. 
This is left in place for approximately 1 minute before it 
is removed and the crushed tissue is incised using scissors. 
The glans must be avoided during both the clamping and 
incision process. The foreskin is next retracted, and any 
further adhesions are removed; if needed, the dorsal inci-
sion is extended by repeating the crush and cut process. 
The procedure is then completed based on the instrument 
preferred.

Plastibell
With the dissection of the foreskin free of the glans com-
pleted, the Plastibell string is placed as a loop near the base 
of the penis. The bell is placed under the foreskin, over 
the glans. This may be facilitated by upward traction on 
the edges of the foreskin grasped by hemostats and by 
downward pressure on the stem of the bell. When in a 
correct position, the bell should rest against the corona. 
The foreskin is pulled upward, ensuring even placement 
and positioning that leaves the groove in the bell well 
below the apex of the dorsal slit. The bell should move 
freely over the glans. While maintaining these relation-
ships, the string is brought into position, resting in the 
groove of the bell. The string should be pulled fi rmly and 
all aspects should be rechecked before the string is tight-

Circumcision (Male; Newborn and Infant) 237
DESCRIPTION
Male circumcision is the removal of some or all of the 
foreskin of the phallus.

INDICATIONS
Parental or religious preference (not a medically indicated 
procedure). Circumcision of newborns should be per-
formed only on healthy and stable infants.

CONTRAINDICATIONS
Age greater than 6 to 8 weeks (relative), age less than 12 
hours, ambiguous genitalia, hypospadias, illness, less than 
1 hour postprandial, possibility of blood dyscrasia, prema-
turity, undescended testicles (relative). A family history of 
intolerance or allergy to local anesthetics should prompt 
reconsideration.

REQUIRED EQUIPMENT
• Infant restraint board (“papoose” board)
• Sterile gloves
• Sterile drape (one with a small fenestration or multiple 

drapes)
• Skin preparation materials (e.g., povidone–iodine and 

70% isopropyl alcohol)
• Sterile gauze pads (2″ × 2″ or 4″ × 4″)
• Three hemostats (small tips, two curved, one straight)
• Small scissors or scalpel (#10 or #11 blade)
• Flexible blunt probe
• Gomco clamp (1.1 to 1.45 cm) or Plastibell (1.3 to 

1.6 cm) or Mogen clamp (for clamp methods)
• Sterile safety pin, clip, or skin staple (optional)
• Viscous lidocaine (2% to 5%) or 1% lidocaine without 

epinephrine, 1-cc syringe, 27-gauge needle for dorsal 
penile nerve or ring block. EMLA cream may also be 
used.

• Petrolatum (Vaseline) gauze
• Silver nitrate stick or Monsel solution
• Small suture (3-0 or 4-0 absorbable) and needle holder 

(available)
Electrosurgical devices should never be used in conjunc-

tion with any of the clamp-based procedures.
A bulb syringe should be kept near during circumcision 

as a protection against aspiration should the newborn 
regurgitate.

TECHNIQUE
All circumcision techniques begin with the undiapered 
newborn restrained on an infant restraint (papoose) board. 
The penis should be inspected to identify the meatus and 
its location on the glans. Once the anatomy has been con-
fi rmed to be normal, anesthesia by way of topical lidocaine 
or dorsal block may be administered.

Swaddling, sucrose by mouth, and acetaminophen 
administration may reduce the stress response but are not 
suffi cient for the operative pain and cannot be recom-
mended as the sole method of analgesia. EMLA cream, 
dorsal penile nerve block, and subcutaneous ring block are 
all reasonable options, although the subcutaneous ring 
block may provide the most effective analgesia.
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ened maximally. Tension on the string is maintained for 
at least 30 seconds and then a square knot is placed.

The foreskin is cut just above the level of the string, with 
care taken not to cut too close to the string or to damage 
the string itself. The string is trimmed, and the stem of the 
Plastibell is broken off at its junction with the bell. Hemo-
stasis should be confi rmed, and a dressing may be applied 
if desired. The bell may be expected to slough off in 5 to 
8 days, or it may be removed by cutting the ligature after 
a minimum of 36 hours.

Gomco Clamp
The Gomco clamp consists of a base plate, arm, bell, and 
thumbscrew. The bell of the Gomco clamp is placed under 
the foreskin and over the glans in the same manner as with 
the Plastibell. The bell and foreskin are then inserted 
through the opening in the baseplate of the clamp. This 
may be facilitated by reaching through the opening with a 
hemostat to help guide the foreskin. When the bell is 
passed through the baseplate, the foreskin must be brought 
completely through the opening and evenly drawn up on 
all sides. The entire length of the dorsal incision must be 
above the baseplate opening. The stem of the bell is placed 
into the top of the clamp, and the thumbscrew is gently 
tightened. The foreskin, bell, and shaft of the penis are 
again inspected before the fi nal tightening is performed.

A scalpel is used to excise all of the tissue above the 
baseplate of the clamp. Care must be used to completely 
remove any tissue devitalized by the clamp. The Gomco 
clamp is loosened, and the bell is freed. The foreskin is 
freed from the bell by gentle traction using a gauze sponge. 
Hemostasis must be assured and may be assisted by pres-
sure, the application of Monsel solution, or a fi ne suture. 
A petrolatum gauze dressing should be placed and the 
newborn should be diapered.

Mogen Clamp
When the Mogen clamp is used, the infant is restrained 
and inspected, and the skin is prepared as for the other two 
methods. Hemostats are used to pull the foreskin upward, 
and the tip of the penis is transilluminated to identify the 
glans. The Mogen clamp is applied with its curved side 
toward the glans. It is slid into place over the foreskin from 
dorsal to ventral in a horizontal plane, and the provider 
adjusts it so that the desired amount of skin is distal to the 
clamp. The clamp is angled so that more skin is removed 
from the dorsal side of the penis. The glans is again 
inspected and palpated to ensure it is clear of the clamp, 
and the clamp then is tightened. A scalpel is used to cut 
the foreskin fl ush with the surface of the clamp. The clamp 
is left in place for approximately 1 minute before it is 
removed. (If the Mogen clamp is left in place for more than 
a minute, the sides of the foreskin may become fused and 
diffi cult to separate.) The sides of the foreskin are sepa-
rated by downward traction, inspected, and dressed. A 
gauze pad may be used to help separate the sides of the 
foreskin if necessary, although excess bleeding may be 
encountered if too much force is used. (A small ventral 
“dog ear” will often be present when the clamp is removed. 
This will partially necrose and heal without cosmetic 
defect.)

Silver nitrate should not be used for hemostasis because 
of the risk of permanent staining of the tissues.

COMPLICATIONS
The exact incidence of complications after circumcision is 
not known, but data indicate that the rate is low (0.2% to 
0.6%), and the most common complications are local 
infection and bleeding. Rare complications include urinary 
fi stulas, chordee, cysts, lymphedema, ulceration of the 
glans, necrosis of all or part of the penis, hypospadias, 
epispadias, impotence, and removal of too much tissue 
(sometimes causing secondary phimosis).

FOLLOW-UP
Following circumcision, the infant should be observed for 
at least 4 hours and should void before being released. The 
petrolatum gauze should be removed after 24 hours or if 
it becomes soiled. Petrolatum jelly should be applied at 
each diaper change until healing has occurred (about 7 to 
10 days). At each diaper change the penile skin should be 
retracted to prevent adhesion formation.

CPT CODE(S)
54150  Circumcision, using clamp or other device with 

regional dorsal penile or ring block
54160  Circumcision, surgical excision other than clamp, 

device, or dorsal slit; neonate (28 days of age or 
less)

00920  Anesthesia for procedure on male external genita-
lia; not otherwise specifi ed
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1. All circumcision techniques begin with the undiapered
newborn restrained on an infant (papoose) board.

3. The crushed tissue is incised using scissors.

5. Placement of the bell through the baseplate may be
facilitated by reaching through the opening with a hemostat.

6. The stem of the bell is placed into the top of the clamp
and the thumb screw gently tightened.

7. A scalpel is used to excise all of the tissue
above the baseplate of the clamp.

8. The Gomco clamp is loosened and the bell freed to
conclude the procedure.

4. The bell of the Gomco clamp is placed under the foreskin,
over the glans.

2. A hemostat is used to grasp the edge of the foreskin dorsal
to the 3 and 9 o’clock positions (dorsal as 12 o’clock).



The colposcope should be positioned to provide an 
unobstructed view of the cervix and maintained in a posi-
tion and height that is comfortable for both the patient and 
the examiner. Acetic acid (3% to 5%) should be liberally 
applied to the cervix with large cotton-tipped applicators, 
cotton balls, or small gauze sponges. Acetic acid causes the 
columnar epithelial cells to swell and opacifi es metaplastic 
and dysplastic cells. The changes brought on by the appli-
cation of acetic acid are only temporary, requiring periodic 
reapplication at roughly 5-minute intervals.

Inspection of the cervix begins using the lowest magni-
fi cation, with additional magnifi cation added later, if 
needed. The transformation zone should be identifi ed and 
inspected in its entirety. If necessary, the cervix may be 
manipulated using an acetic acid–soaked applicator stick, 
a cervical hook (similar to a skin hook retractor), or an 
endocervical speculum.

For a colposcopy to be considered “adequate” the entire 
transformation zone must be visualized. The full extent of 
any lesion present must also be visible for the study to be 
considered adequate. If the colposcopy is “inadequate,” 
diagnostic conization will be required. Any areas of white 
change, vascular abnormality, or mosaicism should be 
inspected under greater magnifi cation. Vascular patterns 
may be enhanced by the interposition of a green fi lter in 
the colposcope’s light path, making the vessels appear 
black against the pale background of the epithelium.

Any area of abnormality identifi ed should be biopsied. 
(Although rarely necessary, abnormal areas may be stained 
with Lugol solution to aid this identifi cation.) When mul-
tiple abnormalities are present, biopsies of the most severe 
areas take precedence. Whenever possible, the biopsy 
should include the edge or border of the lesion. Biopsies 
should be placed in a buffered formalin solution for trans-
port to the pathology laboratory.

Curettage of the endocervical canal (ECC) should gen-
erally be included to exclude the possibility of endocervical 
lesions above the limits of visibility. The ECC is especially 
helpful as a fi rst stage in the evaluation of atypical glandu-
lar cells.

If bleeding from a biopsy site persists or is heavy, Monsel 
solution may be applied. Monsel solution should be applied 
only after all specimens have been obtained.

For colposcopy of the vulva, a weaker concentration of 
acetic acid will result in less burning and discomfort. 
Because of the relatively thicker epithelium of the vulva, 
the acetic acid must be left in contact with the tissues for 
a longer period (even if the stronger solution is chosen). 
Soaking a gauze sponge and allowing it to remain in contact 
with the skin for several minutes most easily accomplish 
this.

COMPLICATIONS
Transient bleeding from biopsy sites. Infection at the 
biopsy site or endometrium is rare. (Colposcopic examina-
tions fail to visualize the squamocolumnar junction or the 
limits of any lesions present [inadequate studies] in roughly 
15% to 20% of premenopausal women.)

Colposcopy 238

DESCRIPTION
Colposcopy is a diagnostic technique that allows the clini-
cian to identify normal landmarks, fi nd changes suggestive 
of underlying abnormality, and select sites for biopsy that 
will yield the greatest information.

Colposcopy is based on a simple stereoscopic operating 
microscope with magnifi cations of from 4 to 40 times. 
Although most often used to examine the uterine cervix, 
colposcopy may be used to evaluate the vagina, vulva, and 
other structures.

INDICATIONS
Abnormal cervical cytology (atypia, cancer, dysplasia, 
koilocytosis), cervical lesions (palpable or visible), con-
dyloma (current or past; relative indication), human 
immunodefi ciency virus (HIV) infection, intrauterine 
diethylstilbestrol (DES) exposure, surveillance or 
follow-up.

CONTRAINDICATIONS
Colposcopy is not recommended for adolescents or preg-
nant patients with Pap test abnormalities of low-grade 
squamous intraepithelial lesions (LSIL). Endocervical 
curettage is contraindicated during pregnancy.

REQUIRED EQUIPMENT
• Colposcope with light source
• Endocervical speculum
• Biopsy forceps (e.g., Tischler, Kevorkian)
• Endocervical curette
• Large cotton-tipped swabs, cotton balls, or small gauze 

sponges
• Examination gloves
• Vaginal speculum
• Tenaculum (optional)
• Acetic acid (3% to 5%) (white vinegar)
• Monsel solution (ferric subsulfate)
• Lugol (5%) solution (supersaturated iodine) (optional)
• Sputum or urine cups (to hold solutions)
• Sterile gloves (optional) (Any instrument that will enter 

the endocervical canal or will be used for biopsy should 
be sterilized before use. The use of sterile gloves is not 
required as long as the portions of instruments that will 
come in contact with the patient remain sterile.)

• Video, photographic, or digital capture equipment may 
be attached to the hysteroscope as desired (optional)

TECHNIQUE
The patient is placed in the dorsal lithotomy position. (If 
a bimanual examination is performed, the amount of lubri-
cant used should be limited because this lubricant, and 
glove powder, can adversely affect cytologic studies.) By 
use of the largest warmed but unlubricated speculum the 
patient can comfortably accommodate, the cervix should 
be brought into full view. Following gross inspection for 
lesions, excessive secretions may be gently blotted away, 
cultures obtained, or a repeat Papanicolaou (Pap) smear 
taken.
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FOLLOW-UP

Follow-up is dictated by the indication for the procedure 
and any lesions found. A review of the histology reports 
on any material removed may also alter the follow-up 
indicated. No specifi c procedure-related follow-up is 
needed, although if extensive biopsies are taken, pelvic rest 
(no tampons, douches, or sexual intercourse) for a period 
of time may be prudent. The patient should be advised to 
expect an increased vaginal discharge if biopsies were taken 
and Monsel solution was used. An abnormal discharge or 
vaginal bleeding should prompt a re-evaluation.

CPT CODE(S)
57452 Colposcopy (Vaginoscopy); (separate procedure)
57454  Colposcopy with biopsy(s) of the cervix and/or 

endocervical curettage
57460  Colposcopy with loop electrode excision proce-

dure of the cervix
57500  Biopsy of cervix only, single or multiple
57505  Endocervical curettage (not done as part of a dila-

tation and curettage)
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Davis GD: Colposcopic examination of the vagina. Obstet Gynecol 
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J Obstet Gynaecol 1994;101:234.

Wright TC Jr, Cox JT, Massad LS, et al: 2001 Consensus Guidelines 
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TECHNIQUE
After informed consent has been obtained, the patient is 
placed in the dorsal lithotomy position as for a speculum 
examination. The cervix should be brought into view and 
any cultures or cytologic smears should be obtained as 
needed. If the extent of the lesion has not been docu-
mented or is not immediately visible, acetic acid or Lugol 
solution should be applied to the cervix to delineate the 
area of abnormality.

A cryoprobe tip should be chosen to allow the freezing 
effect to extend approximately 5 mm beyond the extent of 
the lesion. Whenever possible, the probe should be fl at or 
slightly conical to minimize the risk of extensive endocer-
vical damage and the risk of inward migration of the squa-
mocolumnar junction. After the tip is secured to the device 
(following manufacturer’s directions), turning on and 
checking the tank pressure to ensure an adequate supply 
readies the device.

A water-soluble gel or lubricant is applied to the tip of 
the cryoprobe. (Lidocaine jelly may be substituted if 
desired.) The tip of the probe should be placed against the 
cervix, covering the lesion and avoiding contact with the 
vaginal sidewalls. The unit is activated, and after approxi-
mately 5 seconds the tip will adhere to the cervix. Once 
the tip is adhered to the cervix, the device is maneuvered 
outward and farther away from the vaginal sidewalls to 
avoid adherence to other tissues. This outward movement 
will bring along the cervix, minimizing lateral freezing as 
well.

Freezing should continue for 3 minutes, resulting in an 
ice ball that extends 5 mm beyond the cervical lesion. The 

Cervical Cryocautery 239

DESCRIPTION
Cervical cryocautery is the use of cold to produce “frost 
bite” as an ablative therapy for cervical abnormalities.

INDICATIONS
Histologically verifi ed advanced epithelial atypia. Because 
this is an ablative technology, a histology must be estab-
lished prior to instituting this therapy.

CONTRAINDICATIONS
Undiagnosed cervical lesions, pregnancy.

REQUIRED EQUIPMENT
• Skin (or vaginal) preparation materials (iodine-based 

antibacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Cryosurgery unit (e.g., nitrous oxide-powered, carbon 
dioxide or similar)

• Cryoprobes: fl at and conical, assorted sizes
• Water-soluble lubricant (e.g. K-Y Jelly)
• Timer (optional, although recommended)
• Vaginal speculum
• Colposcope (if colposcopy has not been previously per-

formed or the boundaries of the lesion are not visible)
• 3% to 5% acetic acid (white vinegar) or Lugol (5%) 

solution (if desired)
• Gauze pads and/or cotton balls
• Vaginal sidewall retractor (optional)
• Ibuprofen (800 mg) or other similar nonsteroidal anti-

infl ammatory agent taken approximately 1 hour prior to 
therapy (if desired)
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CO2 laser, and radical electrocautery, as
well as conization and hysterectomy

Margin of conization

Depth of ice-ball penetration

Insulated cryoprobe



598 SECTION 12 • Procedures

freezing mechanism is then deactivated to allow for a 5-
minute thaw. The probe should not be actively loosened 
from the cervix but allowed to defrost and detach by itself. 
After thawing for 5 minutes, the lesion is refrozen for 
another 3 minutes. A single 5-minute freeze may also be 
used, but with either method, the ice ball must extend to 
a distance of more than 5 mm for the procedure to be 
effective.

COMPLICATIONS
Cervical stenosis (unlikely unless the procedure is per-
formed repetitively or a probe tip that extends high into 
the endocervix is used).

FOLLOW-UP
A follow-up sequence of Pap tests should be discussed with 
the patient. The fi rst Pap test should be delayed at least 3 
months to allow for complete healing.

CPT CODE(S)
57511  Cauterization of cervix; cryocautery, initial or 

repeat (surgical procedure only)
56501  Destruction of lesion(s), vulva; simple, any 

method
56515 Extensive, any method
57061  Destruction of lesion(s), vagina; simple, any 

method
57065 Extensive, any method
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measured for volume, and sent for culture (if appropriate). 
With the catheter left in place, the bladder is slowly (to 
avoid inducing bladder spasm) fi lled with 100 to 200 mL 
of sterile saline, and the catheter is then removed.

After the light guide is attached to both the cystoscope 
and light source, the tip of the cystoscope is placed at the 
external meatus and gently inserted under direct (or video) 
guidance. The cystoscope should initially be inserted with 
a slight downward angle and then gently rotated under the 
symphysis. A direct (forward-looking) cystoscope may be 
used to facilitate inspection of the internal sphincter (ure-
thral–vesical junction) and the urethra itself. The entire 
lumen of the urethra, bladder wall, the trigone, and ure-
teral openings should be examined systematically. If prob-
lems are encountered viewing the trigone, using a 
cystoscope with a downward-viewing angle facilitates the 
process.

If the goal is to examine for ureteral patency, 5 mL of 
indigo carmine can be given intravenously 10 to 15 minutes 
before the cystoscopy, followed by observation of blue-
stained urine from the ureteral orifi ces.

At the completion of the procedure, the patient may 
empty her bladder or the bladder may be drained by cath-
eter, as desired.

COMPLICATIONS
Infection, bleeding, dysuria, and urinary retention are pos-
sible, although unlikely. Perforation or bladder rupture 
possible (more likely with biopsy).

FOLLOW-UP
Based on indications.

CPT CODE(S)
52000 Cystoscopy

REFERENCES
Level II
Gilmour DT, Das S, Flowerdew G: Rates of urinary tract injury from 

gynecologic surgery and the role of intraoperative cystoscopy. 
Obstet Gynecol 2006;107:1366.

Level III
American College of Obstetricians and Gynecologists: The role of 

cystourethroscopy in the generalist obstetrician–gynecologist prac-
tice. ACOG Committee Opinion 372. Obstet Gynecol 
2007;110:221.

Cundiff GW, Bent AE: Endoscopic evaluation of the lower urinary 
tract. In Walters MD, Karram MM, eds. Urogynecology and 
reconstructive pelvic surgery, 3rd ed. Philadelphia, Mosby Elsevier, 
2007, p 114.

Dajani AS, Taubert KA, Wilson W, et al: Prevention of bacterial 
endocarditis. Recommendations by the American Heart Associa-
tion. JAMA 1997;277:1794.

Olson ES, Cookson BD: Do antimicrobials have a role in preventing 
septicemia following instrumentation of the urinary tract? J Hosp 
Infect 2000;45:85.

Cystourethroscopy 240

DESCRIPTION
Cystourethroscopy is a technique for visualizing the inte-
rior of the urethra or bladder. This may also serve as a 
portal for other diagnostic or therapeutic measures.

INDICATIONS
To diagnose urinary tract disorders such as bleeding, pain, 
or dysfunction (e.g., interstitial cystitis). Cystourethros-
copy can be a part of the evaluation of abnormal symp-
toms, signs, or laboratory fi ndings; intraoperatively during 
gynecologic or urogynecologic surgery to rule out bladder, 
urethral, or ureteral trauma; and as part of staging or 
surgery for gynecologic malignancy.

CONTRAINDICATIONS
Active urinary tract infection. Known or suspected allergy 
to cleansing solutions or local anesthetics to be used.

REQUIRED EQUIPMENT
• Skin (or vaginal) preparation materials (iodine-based 

antibacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Sterile gloves, antiseptic solution and sterile cotton balls, 
or skin preparation swabs

• Sterile urine specimen cup (with graduations)
• 1 liter of sterile saline (intravenous fl uid without glucose 

is generally used) at room temperature (low-pressure 
carbon dioxide may also be used with suitable equip-
ment) (If electrocautery is to be performed, a noncon-
ducting solution, such as glycine, should be used.)

• Absorbent underpads
• 2% Xylocaine jelly in mushroom-tipped syringe 

(optional) or tube with conical delivery cap
• Cystoscope (rigid or fl exible, direct viewing or with a 

30-degree or greater down-angle view; the latter is 
better for visualizing the bladder trigone and ureteral 
openings)

• Fiber-optic light source (compatible with type of cysto-
scope used)

• Fiber-optic light cord
• An assistant is advantageous

TECHNIQUE
Shortly before the procedure, a single dose of prophylactic 
antibiotics is recommended to prevent urinary tract infec-
tion or septicemia for patients at moderate or high risk of 
endocarditis, those who are neutropenic, and those with 
preoperative bacteriuria or an indwelling catheter.

Immediately prior to starting the procedure, the patient 
is asked to empty her bladder (in private and in her usual 
manner). The patient is placed in the dorsal lithotomy 
position and the external urinary meatus and surrounding 
vulvar vestibule are cleansed with antiseptic solution. One 
to three milliliters of topical anesthetic such as 2% Xylo-
caine are introduced into the urethra.

With sterile technique, the patient is catheterized by use 
of a straight catheter, and any residual urine is caught, 
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the actual diaphragm should next be inserted and checked 
in the same way. The cervix should be clearly palpable 
through the dome of the device. The patient should also 
be given the opportunity to perform the insertion and 
removal and confi rm correct positioning and comfort in 
the offi ce setting prior to actual contraceptive use.

In use, the diaphragm must be inserted before sexual 
intercourse commences and it must be left in place for 6 
to 8 hours after. It is then removed, washed, and stored. 
Should additional intercourse be desired before the 6- to 
8-hour time has expired, additional spermicide is applied 
to the vaginal side of the diaphragm and the waiting time 
to removal is restarted. Postcoital douching is not recom-
mended. When correctly positioned, the diaphragm should 
not be noticeable by either partner.

COMPLICATIONS
Vaginal infection, urinary retention, toxic shock 
(2.4/100,000 when left in place >24 hours), vaginal wall 
trauma or erosions are all possible but unlikely with a 
properly fi tted diaphragm that is removed at the proper 
intervals.

FOLLOW-UP
As needed. If the patient has not had an opportunity to 
practice insertion, positioning, and removal in the offi ce, 
this should be offered before the diaphragm is relied on 
for contraception.

CPT CODE(S)
57170  Diaphragm or cervical cap fi tting with 

instructions

REFERENCES
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2001;CD002031.
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used continuously, without spermicide. Contraception 1993;48:
29.
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use and urinary tract infection. JAMA 1985;254:240.

Mauck C, Lai J, Schwartz J, Weiner D: Diaphragms in clinical trials: 
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Allen RE: Diaphragm fi tting. Am Fam Physician 2004;69:97.
Mishell DR Jr: Family planning. In Katz VL, Lentz GM, Lobo RA, 

Gershenson DM: Comprehensive Gynecology, 5th ed. Philadel-
phia, Mosby/Elsevier, 2007, p 279.

Diaphragm Fitting 241

DESCRIPTION
Diaphragms (rubber or latex domes with a springy ring) 
are designed to provide a physical barrier between sperm 
and egg in conjunction with contraceptive jelly or creams 
to provide contraception by both barrier and spermicidal 
actions.

INDICATIONS
Elective. (Approximately 2% of women using contracep-
tion choose this method.)

CONTRAINDICATIONS
Known or suspected allergy to latex or other materials used 
in the contraceptive device. Diaphragms are not a good 
contraceptive choice for those who have signifi cant pelvic 
fl oor support failure or those unwilling or unable to actively 
participate in the placement or removal process.

REQUIRED EQUIPMENT
• Examination gloves
• Set of graduated diaphragm fi tting rings
• Water-soluble lubricant

TECHNIQUE
Diaphragms must be fi tted to the individual patient, choos-
ing the largest size that may be comfortably accommo-
dated. (Diaphragms come in sizes that range from 50 to 
105 mm in diameter, graduated in 5-mm increments. The 
most common size prescribed is 75 mm.) The optimal size 
may change with signifi cant weight change (10 to 15+ 
pounds), vaginal birth, or pelvic surgery. Following deliv-
ery, diaphragms may be fi tted at the 6- to 8-week postpar-
tum visit. Diaphragms are made with coiled spring or with 
a fl at or arcing type of rim that somewhat alters the fi t. 
The fl at type is better suited to those with a less well-
defi ned subpubic arch; the arcing spring is best for those 
with less muscle tone.

Diaphragm fi tting begins with a gentle, bimanual exami-
nation of the patient using the lubricated, gloved examin-
ing fi nger to measure the approximate distance from the 
back of the symphysis to the posterior vaginal fornix. A 
fi tting ring that approximates this diameter should be 
selected, lubricated, and inserted into the vagina. The ring 
should be placed to rest in the posterior vaginal fornix with 
the outer portion resting in the retropubic notch. The 
examining fi nger should easily fi t between the ring and the 
vaginal wall in all areas. The examining hand is removed 
and the comfort of the fi t is checked. The ring should be 
comfortable or imperceptible when fi tted and inserted 
properly. The patient should be asked to strain to ensure 
that the ring is not displaced by physical activity. It is not 
uncommon to have to try one or two sizes to accomplish 
an optimal fi t.

The fi tting ring should be removed (by gentle traction 
on the retropubic edge of the ring). Whenever possible, 

601



602 SECTION 12 • Procedures

Accessing vagina depth to estimate
the size of the diaphragm

Introducing the diaphragm
into the vagina

Diaphragm fitting, final

Applying spermicide to
the diaphragm



The cervix is grasped by the anterior lip and placed on 
gentle traction. If desired, the depth of the uterine cavity 
may be measured by the gentle passage of a blunt uterine 
sound. The cervix is next gently dilated by the insertion of 
progressively larger cervical dilators to beyond the inner 
cervical os. The cervix is generally dilated to the size of an 
8-mm (25 to 27F) dilator, although this should be dictated 
by the needs of the procedure at hand. If hysteroscopy is 
to be performed, it is generally accomplished at this stage 
or during the dilation process, depending on the size of 
the hysteroscope to be used and the indications for the 
procedure.

Curettage of the uterine cavity proceeds using the 
largest-diameter curette that will safely pass through the 
dilated cervix. (This choice of size is to reduce the risk of 
perforation attendant to smaller devices.) The uterine wall 
is scraped (curetted) by gentle pressure (akin to the force 
of a pencil on paper) in an outward motion. The curettage 
proceeds with the curette repeatedly advanced to the 
fundus and withdrawn under mild pressure, systematically 
covering the surface of the endometrial cavity. The curette 
should be periodically withdrawn from the uterine cervix 
so that any tissue obtained may be collected. (Placing a 
small polyethylene-covered surgical dressing below the 
cervix, on top of the posterior retractor, in the posterior 
vaginal fornix may facilitate this.)

If a suction curette is used, it should be inserted to the 
level of the fundus with the suction off, then the suction 
applied and the curette withdrawn, curetting the uterine 
wall in the process. (This withdrawal is often carried out 
in a spiral manner to increase effi ciency.)

To ensure that all tissue is loosened by the curettage 
process (and for the possibility of intracavitary polyps) a 
small stone forceps is passed into the uterine cavity, opened, 
rotated 90 degrees, closed, and removed. This may be 
repeated as needed.

The procedure ends with the removal of the tenaculum 
or sponge stick used to grasp the cervix and the extraction 
of the speculum or retractors. The specimens obtained 
should be placed in a suitable fi xative or transport media. 
Prophylactic antibiotic coverage should be considered for 
those at high risk.

COMPLICATIONS
Uterine perforation, cervical laceration, infection (endo-
metrial, myometrial, pelvic), hemorrhage (intraoper -
ative or postoperative), uterine synechia (Asherman’s 
syndrome)

FOLLOW-UP
Based on indications. Patients are generally advised to 
refrain from sexual intercourse, douching, or tampon use 
for 10 to 14 days.

CPT CODE(S)
58120  Dilation and curettage, diagnostic and/or thera-

peutic (nonobstetric)

Dilation and Curettage 242

DESCRIPTION
Dilation and curettage (D&C) is dilation of the uterine 
cervix with the removal (by scraping) of a portion of the 
uterine lining or uterine contents. (The same term may be 
applied to any setting in which a cavity is curetted after 
gaining entrance through dilation, such as endocervical 
curettage of a cervical stump.) The procedure may be 
combined with other diagnostic procedures such as 
hysteroscopy.

INDICATIONS
Dilation and curettage may be performed for either diag-
nostic or therapeutic indications. This can range from the 
control of acute bleeding or an incomplete abortion to the 
temporary treatment of dysfunctional bleeding. Hysteros-
copy and sonohysterography have displaced dilation and 
curettage as a diagnostic modality in many cases.

CONTRAINDICATIONS
Patients who are medically unstable, viable (desired) 
pregnancy, active pelvic infl ammatory disease, blood 
dyscrasia.

REQUIRED EQUIPMENT
• Sterile gloves
• Skin preparation materials (generally an iodine-based 

antibacterial solution such as Betadine)
• Vaginal speculum or weighted vaginal speculum with 

Deaver or similar retractors
• Single tooth tenaculum
• Graduated cervical dilators (Hegar, Pratt, Rocket, 

Heaney, Hank, or similar; Goodell dilators are generally 
not preferred because of an increased risk of cervical 
laceration)

• Blunt uterine sound (optional)
• Uterine curettes (sharp preferred) in a selection of 

sizes
• Small stone forceps (Randall or similar)
• Polyethylene terephthalate-covered dressing (Telfa or 

similar) (optional)
• Suitable tissue preservation/transportation medium 

(10% formalin solution or similar)

For Pregnancy-Related Procedures
• Graduated suction curettes
• Suction curettage pump, tubing, and tissue collection 

device
• Sponge stick (may be useful to atraumatically grasp and 

manipulate the cervix)

TECHNIQUE
Dilation and curettage is generally performed under peri-
cervical, regional, or general anesthesia. After appropriate 
informed consent is obtained, the anesthetized patient is 
placed in the dorsal lithotomy position, the vagina and 
cervix are disinfected, and the cervix is visualized using a 
speculum or retractors.
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59160 Curettage, postpartum
57558 Dilation and curettage of cervical stump
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A. Dilation and curettage begins with visualization of the cervix.

C. Gentle curettage is carried out by gentle pressure against
the uterine wall while the curette is withdrawn.

B. The cervix is grasped with a tenaculum to
stabilize the cervix and uterus while the curette
is introduced.



sample is obtained, it should be placed in fi xative, complet-
ing the procedure. If additional tissue is needed, the piston 
may be advanced to a point just short of expelling the 
sample, the device again advanced into the uterine cavity, 
and the procedure repeated. (If tissue already obtained is 
to be expelled before attempting a second or subsequent 
try, care must be taken to avoid contact with the fi xative 
solution or any bacterial contamination.)

Open curettes, such as the Novak, or rigid suction 
cannula should be gently inserted to the apex of the uterine 
cavity and then withdrawn in a straight line, using light 
pressure against the uterine wall. Tissue obtained may be 
removed from the opening of the curette using the point 
of a broken (but still sterile) wooden cotton-tipped 
applicator.

If signifi cant cervical stenosis is encountered (or there is 
signifi cant patient discomfort) a paracervical block using a 
few milliliters of 1% lidocaine (or similar) may be appro-
priate. The use of a lachrymal duct probe may assist in 
fi nding the path of the endocervical canal, but its fi ne size 
also increases the risk of a “false passage.”

COMPLICATIONS
Uterine perforation (1 to 2/1000), infection (endometrial, 
myometrial, pelvic). Vasovagal syncope during the proce-
dure may occur but is generally transient.

FOLLOW-UP
Based on indications. Patients are generally advised to 
refrain from sexual intercourse, douching, or tampon use 
for 10 to 14 days.

CPT CODE(S)
58100  Endometrial sampling (biopsy) with or without 

endocervical sampling (biopsy) without cervical 
dilation, any method (separate procedure)
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Endometrial Biopsy 243

DESCRIPTION
Endometrial biopsy is an offi ce technique for obtaining 
tissue samples from the lining of the uterus.

INDICATIONS
Dysfunctional uterine bleeding, postmenopausal bleeding, 
menorrhagia, infertility (selected cases), endometrial or 
pelvic infections (e.g., tuberculosis), or other situations in 
which a tissue diagnosis is indicated. Because it is associ-
ated with some discomfort and a small but not insignifi cant 
risk of perforation or infections and carries not only 
the cost of the procedure but also the cost of histologic 
diagnosis, this procedure is best suited for diagnosis, not 
screening.

CONTRAINDICATIONS
Pregnancy, active pelvic infl ammatory disease, signifi cant 
vaginal infection, profuse bleeding, blood dyscrasia. Endo-
metrial biopsy should generally be performed during the 
fi rst 14 to 16 days of the menstrual cycle to avoid inadver-
tent disruption of an undiagnosed pregnancy. (Biopsies 
performed within 10 to 14 days beyond a temperature rise 
or luteinizing hormone surge will generally not interfere 
with implantation during that cycle.)

REQUIRED EQUIPMENT
• Disposable endometrial sampling device (e.g., Accu-

rette, Explora, Gynocheck, Pipelle, Z-Sampler, and 
others) or reusable curette (Novak or other curette)

• Sterile single-tooth tenaculum (optional)
• Sterile uterine sound (optional)
• Sterile lacrimal duct probe (optional)
• Skin preparation materials (generally an iodine-based 

antibacterial solution such as Betadine)
• Suitable tissue preservation/transportation medium 

(10% formalin solution or similar)
• Pelvic examination equipment (examination gloves, 

lubricant, speculum, light source)

TECHNIQUE
The discomfort of endometrial biopsy may be decreased 
by premedicating with a single oral dose of a nonsteroidal 
anti-infl ammatory agent given in doses usually used to 
treat dysmenorrhea.

Although this is an offi ce procedure, informed consent 
is generally considered necessary. The patient is prepared 
and positioned as for a routine pelvic examination. After 
the cervix has been visualized, it is disinfected with a topical 
antiseptic (e.g., Betadine).

When the patient is parous, endometrial sampling often 
may be accomplished without stabilizing or dilating the 
cervix; both of these procedures produce mild to moderate 
discomfort and should be avoided when possible. The sam-
pling device is gently introduced into the uterine cavity 
and the depth is noted. For suction devices such as the 
Pipelle or Z-Sampler, the piston is withdrawn (producing 
a vacuum), and the curette itself is gradually withdrawn by 
use of a spiral or twisting motion. If an adequate tissue 
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ment adequacy should be made before the right blade is 
placed. The right blade is placed in a similar arcing manner 
using the operator’s left hand as the internal hand, with 
the right providing simple support.

Before the two forceps blades are articulated, the 
position on the fetal head should be verifi ed. A correct 
position will be evident by symmetry of the blades in com-
parison with the sagittal sutures and posterior fontanel. If 
necessary, one or both blades may be gently maneuvered 
(using fi ngers within the vagina) to accomplish optimal 
positioning. Removal and re-placement is sometimes 
necessary.

Traction is generally applied by the placement of the 
fi ngers on the upper surface of the handles or shanks and 
the thumbs below. Traction on the articulated forceps 
begins in a horizontal or slightly downward (axis of the 
maternal pelvic canal) manner. Traction should be inter-
mittent and, when possible, coordinated with maternal 
expulsive efforts. To mimic the normal birth process, trac-
tion in the horizontal plane continues until the descending 
fetal head distends the vulva. (An episiotomy, if required, 
may be performed at this point.)

As the fetal head further distends the vulva, the axis of 
traction is gradually rotated upward, mimicking the normal 
extension process of the head as it rotates under the sym-
physis. Once the brow is palpable through the perineum, 
the blades may be removed and the fetal head delivered by 
pressure on the perineum (modifi ed Ritgen maneuver). 
More often, the blades may be left in place until the fetal 
chin has cleared the perineum. The remainder of the deliv-
ery proceeds as with a spontaneous delivery.

COMPLICATIONS
It is diffi cult (if not impossible) to separate the effects of 
forceps-aided vaginal delivery from those of spontaneous 
vaginal delivery. Both randomized trials and meta-analysis 
studies have failed to show conclusive differences. Both 
forceps delivery and vacuum extraction have been associ-
ated with the development of maternal hematomas and 
possibly linked to pelvic fl oor injury. However, other 
factors associated with pelvic fl oor injury include normal 
spontaneous vaginal delivery, episiotomy, prolonged 
second stage of labor, and increased fetal size. Similarly, 
studies have failed to identify neonatal or fetal injuries or 
developmental abnormalities that can be directly linked to 
forceps delivery. (The morbidity that previously had been 
thought to be due to operative vaginal delivery actually 
may have resulted from the process of abnormal labor that 
led to the need for intervention.)

CPT CODE(S)
59400  Routine obstetric care including antepartum care, 

vaginal delivery (with or without episiotomy, and/
or forceps) and postpartum care

59610  Routine obstetric care including antepartum care, 
vaginal delivery (with or without episiotomy, and/
or forceps) and postpartum care, after previous 
cesarean delivery

Forceps-Aided Delivery 244

DESCRIPTION
Forceps-aided delivery is a method of assisting or expedit-
ing vaginal vertex delivery through the application of 
obstetric forceps. (Discussion here is limited to low or 
outlet forceps with the fetus presenting within 45 degrees 
of directly occiput anterior.)

INDICATIONS
Fetal: nonreassuring fetal status, acute fetal distress. Mater-
nal: fatigue, prolonged second stage of labor (nulliparous 
women: lack of continuing progress for 3 hours with 
regional anesthesia or 2 hours without regional anesthesia; 
multiparous women: lack of continuing progress for 2 
hours with regional anesthesia or 1 hour without regional 
anesthesia), certain types of pulmonary, cardiac, or neuro-
logic disease.

CONTRAINDICATIONS
Incompletely dilated cervix, signifi cant fetal malpresenta-
tion, unengaged fetal head, intact fetal membranes, inabil-
ity to assess fetal position or obtain maternal cooperation, 
distorted or contracted maternal pelvic anatomy, gesta-
tional age less than 34 weeks, fetal demineralization or 
clotting disorder.

REQUIRED EQUIPMENT
• Standard equipment for spontaneous vaginal delivery, 

including sterile gowns and gloves
• Fetal heart rate monitor
• Traction forceps (Simpson, Tucker-McLane or 

similar)

TECHNIQUE
Adequate maternal anesthesia or analgesia should be 
ensured in all but the most extreme circumstances. When-
ever possible, the maternal bladder should be emptied (by 
catheter). The exact position of the fetal head must be 
ascertained by palpation of the sagittal suture and fonta-
nels. All other preparations for vaginal delivery should be 
in place before forceps are applied.

Correct placement of forceps occurs only when the long 
axis of the blades corresponds to the occipitomental diam-
eter, with the major portion of the blade lying over the 
face, the concave margins of the blades directed toward the 
sagittal suture (with the fetus in the occiput anterior posi-
tion). To accomplish this, the left blade (both operator’s 
and patient’s left) is introduced into the vagina next to the 
fetal head using the operator’s right hand or fi ngers within 
the vaginal canal. The vaginal hand is used as a guide to 
accomplish the placement while the external hand provides 
only minimal support. The introduction is accomplished 
by starting with the handle perpendicular to the fl oor and 
the cephalic curve of the blade resting against the fetal 
head. The internal hand guides the blade inward, upward, 
and with a rotation that brings the forceps handle through 
a wide outward arc ending parallel to the fl oor. This arc is 
necessary to accommodate both the cephalic and pelvic 
curves of the device. A preliminary assessment of place-
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59409  Vaginal delivery only (with or without episiotomy 
and/or forceps);

59410  Vaginal delivery only (with or without episiotomy 
and/or forceps); including postpartum care

59612  Vaginal delivery only, after previous cesarean 
delivery (with or without episiotomy and/or 
forceps);

59614  Vaginal delivery only, after previous cesarean 
delivery (with or without episiotomy and/or 
forceps); including postpartum care
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The patient should be placed in the dorsal lithotomy 
position, and a pelvic examination should be performed to 
determine the current size, shape, and position of the 
uterus. The vaginal speculum should be placed to allow 
clear access to the cervix. With the cervix in view, the 
cervix is disinfected with an appropriate antiseptic solu-
tion. If an anesthetic is to be used (generally advisable), a 
pericervical block should be placed or the anesthetic mate-
rial applied at this time.

If the patient is parous and the cervical os is open, a 
tenaculum may not be required, although it is generally 
recommended. A uterine sound may be used to gently 
dilate the cervix or provide information about the axis and 
depth of the uterine cavity, if needed.

With the hysteroscope appropriately connected to the 
insuffl ator and light source, the tip of the hysteroscope is 
brought into contact with the external cervical os, and 
insuffl ation is begun (approximately 30 cc per minute). 
The hysteroscope is next advanced along the endocervical 
canal under direct vision, when a clear view ahead is avail-
able and resistance to advancement is minimal. When the 
body of the uterus is entered, carbon dioxide fl ow rates 
may have to be increased to provide adequate distention 
of the cavity, but intrauterine pressure should never be 
allowed to exceed 100 torr (mm Hg).

Inspection of the entire uterine cavity should be per-
formed in a systematic way. The tubal ostia should be 
identifi ed and the fundus of the uterus should be inspected. 
The endocervical canal should be inspected as the hystero-
scope is withdrawn, if it was not evaluated at the beginning 
of the procedure.

If dextran has been used as the distending medium, it is 
imperative to clean the hysteroscope immediately after the 
completion of the procedure.

COMPLICATIONS
Uterine perforation, infection (endometrial, myometrial, 
pelvic). (Infection following hysteroscopy is rare, and pro-
phylactic antibiotics are not recommended unless indi-
cated by factors such as valvular heart disease.) Vasovagal 
syncope during the procedure may occur but is generally 
transient. Shoulder pain, unilateral or bilateral, is common 
if carbon dioxide is used. Gas embolism has rarely been 
reported. Fluid overload may occur when dextrose and 
water are used as the distending media.

FOLLOW-UP
Based on indications.

CPT CODE(S)
56350 Hysteroscopy, diagnostic (separate procedure)
56351  Hysteroscopy, surgical: with sampling (biopsy) 

of endometrium and/or polypectomy; with or 
without D&C

56355  Hysteroscopy, surgical: with removal of impacted 
foreign body

Hysteroscopy 245

DESCRIPTION
Hysteroscopy allows direct visual inspection of the uterine 
cavity. This may also serve as a portal for other diagnostic 
or therapeutic measures. (The hysteroscope may be used 
to perform vaginoscopy in young girls or infants. When 
used in this way, distending media are generally not 
required or indicated.)

INDICATIONS
Dysfunctional uterine bleeding, postmenopausal bleeding, 
menorrhagia, infertility (selected cases) or recurrent abor-
tion, endometrial or pelvic infections (e.g., tuberculosis), 
missing intrauterine contraceptive device, or other situa-
tions where viewing the endometrial cavity can establish a 
diagnosis. Hysteroscopy may be used as the vehicle for 
transcervical sterilization, polypectomy, myomectomy, 
resection of intrauterine septa or adhesions, the retrieval 
of contraceptive devices, and other procedures.

CONTRAINDICATIONS
Acute bleeding (if carbon dioxide is used), acute pelvic 
infection, known uterine or cervical cancer, pregnancy 
(known or suspected), recent uterine perforation, uncoop-
erative patient, vaginitis (relative).

REQUIRED EQUIPMENT
• Sterile gloves
• Operating vaginal speculum (open sided)
• Skin preparation materials (generally an iodine-based 

antibacterial solution such as Betadine)
• Single tooth tenaculum
• Blunt uterine sound (optional)
• Hysteroscope (fl exible or rigid, 3 to 5 mm diameter, 0-, 

12-, 30-, or 70-degree viewing angle; 10 mm or greater 
devices are available for operative procedures but are 
better suited to the ambulatory surgery setting)

• Insuffl ator (carbon dioxide, constant fl ow type) and light 
source (both compatible with the brand and type of 
hysteroscope chosen). (Other distending media, such as 
32% dextran or 5% dextrose and water, may be used but 
CO2 offers the most suitable medium for offi ce use. 
Media such as dextran are preferred in the ambulatory 
surgery setting when operative procedures are likely to 
be performed.)

• Lidocaine (1%) without epinephrine, syringe and 22- to 
25- gauge spinal (4″) needle or lidocaine spray

• Video or photographic equipment may be attached to 
the hysteroscope as desired (optional)

TECHNIQUE
Hysteroscopy is most easily performed during the early 
follicular phase when the endometrium is thinnest. Because 
of the nature and risks of hysteroscopy, informed consent 
should be obtained prior to initiating the procedure. 
The discomfort of hysteroscopy may be decreased by pre-
medicating with a single oral dose of a nonsteroidal anti-
infl ammatory agent given in doses usually used to treat 
dysmenorrhea.
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on the device. Each use follows the same general sequence 
of steps: loading the IUCD into its carrier or placement 
device, placing the IUCD in position in the uterine cavity, 
withdrawing the placement instrument leaving the IUCD 
behind, verifying correct placement, and trimming the 
marker sting(s).

ParaGuard T380A
The IUCD must be loaded into its insertion device, which 
may be accomplished using either sterile gloves or a “no 
touch” technique. With sterile gloves the device is grasped, 
folded, and inserted into the distal end of the insertion 
tool. In the “no touch” method the same ends must be 
accomplished, but manipulating the IUCD through the 
outer package wrapper carries them out.

Once the IUCD is in the insertion device, the movable 
fl ange is moved backward on the insertion tube until it 
corresponds to the expected or measured depth of the 
uterus. The IUCD and inserter are placed at the disin-
fected external cervical os and gently advanced until resis-
tance indicates that the fundus has been reached. With the 
obturator held in place, the insertion tube is withdrawn, 
leaving the device in the correct position. The obturator 
should not be advanced as the insertion tube is withdrawn. 
(The insertion tube may be slightly readvanced to ensure 
that the IUCD lies against the fundus, and it then is with-
drawn completely.) The string of the device should be 
trimmed at a point approximately 1 to 2 cm from the 
external os.

Mirena
The Mirena IUCD is supplied with a self-loading inserter. 
To insert this device, the package is opened, taking care 
to maintain the sterility of the contents. The threads of the 
IUCD must be freed from the base of the inserter, and the 
slider (located in the handle of the inserter) advanced to 
the position closest to the IUCD itself. The arms of the 
device itself should be in a horizontal position when the 
centimeter scale of the inserter is facing upward. Immedi-
ately prior to insertion, the IUCD is retracted into the 
inserter tube by traction on the strings where they emerge 
from the handle of the inserter. This will result in the arms 
of the IUCD folding inward and their distal knobs occlud-
ing the inserter tube. The treads of the IUCD must now 
be locked into place by raising them into the cleft in the 
handle. The fl ange on the inserter tube should be moved 
on the centimeter scale so it coincides with the measured 
uterine depth.

To place the IUCD in the uterine cavity, the tip of the 
IUCD and insertion tool are placed against the disinfected 
cervical os, and traction on the os is applied. Gentle pres-
sure is exerted, advancing until the fl ange is approximately 
1.5 to 2 cm from the cervix. This will allow suffi cient room 
for the arms of the IUCD to expand on deployment. While 
this position is maintained the slider is pulled back to the 
raised horizontal line on the handle. This will release the 

Intrauterine Contraceptive 
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DESCRIPTION
Placement of an intrauterine contraceptive device 
(IUCD).

INDICATIONS
Elective, desiring contraception. (The IUCD is associated 
with an effi cacy rate that is comparable to sterilization and 
oral contraceptives.) The IUCD may be a particularly 
good choice for women with diabetes, thromboembolism, 
menorrhagia, or dysmenorrhea. The copper IUCD may 
be preferable for those breastfeeding or with breast cancer 
or liver disease. The copper IUCD may be placed up to 
5 days after unprotected intercourse as an emergency 
contraceptive measure. The progestin-releasing IUCD 
may be used as a treatment for menorrhagia in selected 
patients.

CONTRAINDICATIONS
Active cervical infection, acute sexually transmitted disease, 
allergy to any component of the device, dysfunctional 
uterine bleeding (undiagnosed), dysmenorrhea, genital 
actinomycoses, history of ectopic pregnancy (relative), 
immediate postpartum period (less than 8 weeks), immu-
nocompromise (relative), IUCD in situ (unremoved), 
malignancy (uterine or cervical, known or suspected), mul-
tiple sexual partners (relative), pelvic infl ammatory disease 
(PID) (current or past 3 months), pregnancy (known or 
suspected), sexually transmitted disease (current), uterine 
cavity malformation, vaginitis, Wilson disease (copper 
IUCD only).

REQUIRED EQUIPMENT
• Intrauterine contraceptive device in sterile package
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Vaginal speculum
• Tenaculum
• Uterine sound (optional)
• Nonsterile examination gloves
• Scissor (long)
• Sterile gloves (optional with “no touch” technique)

TECHNIQUE
The discomfort of an IUCD insertion may be decreased 
by premedicating with a single oral dose of a nonsteroidal 
anti-infl ammatory agent given in doses usually used to 
treat dysmenorrhea or through the use of 2% intracervical 
lignocaine gel. Before beginning the procedure, the size, 
shape, and location of the uterus should be determined. 
The cervix should be visualized with the aid of a speculum 
and then disinfected. In patients who are parous without 
signifi cant uterine fl exion, a tenaculum is often not 
needed.

The technique used to place the contraceptive device in 
its proper location in the uterine cavity varies slightly based 
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X4633 Charge for cost of copper IUD
X4634 Charge for cost of progesterone IUD
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arms from the inserter tube. After 30 seconds are allowed 
for the arms to regain their full extension, the inserter 
should be gently advanced until the fl ange meets the cervix, 
ensuring proper fundal placement of the device. While the 
inserter is held steady, the slider is pulled to its fully 
retracted position, releasing the IUCD. Being careful that 
the treads are hanging freely, the device is now removed 
and the threads trimmed about 3 cm from the cervix.

Although an IUCD may be placed at any point in a men-
strual cycle (after pregnancy has been ruled out), it is pref-
erable to insert it 7 to 10 days after the onset of menstruation. 
Insertion at this point of the cycle is associated with a lower 
expulsion rate. The patient must be counseled to use a 
backup method of contraception during this cycle.

When gentle pressure does not result in the IUCD 
insertion tool’s advancing through the cervix, a tenaculum 
may be used to stabilize the cervix. Traction on the tenacu-
lum may result in some straightening of the canal, further 
aiding insertion. In some cases, it may be necessary to use 
a sterile uterine sound to identify the axis of the canal, 
provide modest cervical dilation, or confi rm the depth to 
the uterine cavity.

IUCDs should not be left in the folded position inside 
the inserter for more than 1 to 2 minutes. Prolonged 
folding will result in a device that will not unfold properly 
in the uterine cavity, increasing the risk of expulsion or 
contraceptive failure.

COMPLICATIONS
Vasovagal reaction, pain, uterine perforation (approxi-
mately 1 in 1000 insertions), infection (uterine or pelvic, 
most common in the fi rst 20 days after insertion), bleeding, 
expulsion of the device.

FOLLOW-UP
Generally, women should be re-evaluated 1 to 4 weeks 
after IUCD placement. The patient should be advised to 
periodically verify the presence and length of the IUCD 
strings. Expulsion is most common during menstruation 
and during the fi rst 6 months of use. Amenorrhea in a 
woman using the copper IUCD should prompt a preg-
nancy test. Any woman who misses a period and experi-
ences pain should have ectopic pregnancy ruled out. 
Women should be instructed about warning signs of pelvic 
infection, particularly in the fi rst month after insertion of 
the device, when the risk of pelvic infection is greater.

CPT CODE(S)
58300  Insertion of intrauterine device (IUD), not includ-

ing device



setting, where hysteroscopic guidance is available. In most 
cases, if a hook is to be used a tenaculum to stabilize the 
cervix will be needed. In use, the hook is passed through 
the cervix to the level of the uterine fundus. As the hook 
is advanced, the device should be carefully monitored for 
vibrations, sounds, or the “feel” that the tip has encoun-
tered the IUCD. Once the hook has reached the fundus 
(or the IUCD, if felt), the hook is slowly rotated through 
180 to 360 degrees and withdrawn. Moderate resistance to 
withdrawal is associated with capture of the IUCD, and 
persistent traction will often deliver the device. Even when 
no resistance is felt, removal of the hook will often deliver 
the string(s), allowing removal of the IUCD by conven-
tional traction. If neither the IUCD nor its string has been 
retrieved in several attempts, the effort should be aban-
doned until the presence of the IUCD in the body has been 
confi rmed and removal via hysteroscopy or laparoscopy 
has been entertained.

COMPLICATIONS
Vasovagal reaction, pain, uterine perforation (when a hook 
is used), infection (uterine or pelvic), bleeding.

FOLLOW-UP
Based on contraceptive plans and the indications for the 
removal.

CPT CODE(S)
58301 Removal of intrauterine device (IUD)
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DESCRIPTION
Removal of an intrauterine contraceptive device (IUCD).

INDICATIONS
Elective, desiring a return to fertility or to replace a device 
after its approved lifespan. IUCDs should also be removed 
in the face of active pelvic infl ammatory disease, unrelent-
ing side effects, or an intrauterine pregnancy (if possible). 
The IUCD does not have to be removed from an asymp-
tomatic patient in whom actinomycosis is found on cervical 
cytology.

CONTRAINDICATIONS
Unstable or uncooperative patient or those in whom the 
presence of an IUCD cannot be confi rmed.

REQUIRED EQUIPMENT
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable 
cleansing agents)

• Vaginal speculum
• Tenaculum
• Nonsterile examination gloves
• Uterine packing forceps or other long forceps
• IUD or “crochet” hook (optional)
• Cervical cytology brush (Cytobrush or similar) 

(optional)

TECHNIQUE
The discomfort of an IUCD removal may be decreased by 
premedicating with a single oral dose of a nonsteroidal 
anti-infl ammatory agent given in doses usually used to 
treat dysmenorrhea or through the use of 2% intracervical 
lignocaine gel. Before beginning the procedure, the size, 
shape, and location of the uterus should be determined. 
The cervix should be visualized with the aid of a speculum. 
The cervix should be disinfected if reinsertion of a new 
device if planned.

When the IUCD string(s) are visible at the cervical os, 
gentle traction with uterine packing forceps or other suit-
able grasping device will result in the delivery of the IUCD. 
When the string is not apparent, gentle probing of the 
outer portion of the cervical canal with the forceps or a 
sterile crochet hook may locate the strings. A Cytobrush 
may also be placed in the endocervix and gently swept 
downward to locate strings. These maneuvers will often 
yield the string that may then be grasped as described 
earlier. If these maneuvers are unsuccessful in retrieving 
the IUCD, the cervix should be disinfected prior to any 
further attempts. Ultrasonography should be considered 
to ensure an intrauterine location of the IUCD. The pos-
sibility of an ongoing pregnancy must also be considered 
(if not already assessed).

An IUCD (“crochet”) hook may be used under sterile 
conditions in the outpatient setting, or the IUCD may be 
removed in the operating room or ambulatory surgery 
614
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acid or Lugol solution may be applied to the cervix to 
delineate the area of abnormality.

The local anesthetic should be injected submucosally 
into the cervix at the 3-, 6-, 9-, and 12-o’clock positions. 
These injections should be about 3 to 5 mm deep. The 
appropriate loop electrode should be selected based on the 
size of the lesion to be treated: lesions confi ned to the 
external cervix are most often treated with a round loop, 
2 cm in width and 0.8 cm deep; for a nulliparous, small 
cervix, a loop 1.5 cm in width and 0.7 cm in depth is used; 
and for lesions extending into the endocervix, a square 
loop electrode, 1 cm by 1 cm, can be used.

The power setting for the electrosurgical generator 
depends on the manufacturer of the generator and the 
diameter of the loop: a 2-cm loop requires 35 to 45 watts 
of power and a 1-cm by 1-cm loop requires 20 to 30 watts 
of power. A blended current should be used.

The loop should be placed several millimeters lateral to 
the edge of the lesion, and a simulated pass of the loop 
over the lesion is made to ensure that there are no obsta-
cles. The electrosurgical generator is then activated in the 
“cut” mode. The loop is pressed perpendicular into the 
tissue to a depth of 5 to 8 mm and then is dragged laterally 
across and through the endocervix, exiting at a point several 
millimeters past the lesions or beyond the transformation 
zone, whichever is farther. The resultant specimen should 
be dome shaped with the endocervical canal visible in the 
middle. Care should be taken to not press the loop greater 
than 4 or 5 mm deep at the lateral borders of the cervix 
because of the arterial blood supply located at the 3- and 
9-o’clock positions of the cervix.

If the lesion is too large to be removed in a single pass, 
the central portion of the lesion is removed fi rst using a 
2-cm wide loop as described earlier. Additional passes are 
then made using the same loop to remove remaining lesion 
and the transformation zone, or a smaller loop may be used 
to extend the excision farther up the endocervical canal.

If a blended current is used, bleeding from the base of 
the excision site is generally minimal. If needed, hemosta-
sis may be obtained by fulguration using the ball electrode 
or the application of Monsel solution.

Pelvic rest (no tampons, douching, or sexual intercourse) 
is generally advised for 2 to 3 weeks following the proce-
dure, and the patient is instructed to return for heavy 
bleeding or bleeding that lasts more than 2 weeks.

COMPLICATIONS
Bleeding (acute and delayed), infection. Conization appears 
to approximately double the risk that a woman will subse-
quently have a preterm delivery, a low-birthweight infant, 
or premature rupture of the membranes.

Cervical Conization (Loop Electrosurgical 
Excision Procedure and Large Loop 
Excision of the Transformation 
Zone Conizations)

248

DESCRIPTION
Cervical conization is a diagnostic or therapeutic proce-
dure that removes a cone-shaped specimen from the 
uterine cervix. Loop electrocautery excisional procedure 
(LEEP, also known as large loop excision of the transfor-
mation zone [LLETZ]) uses electric current instead of a 
knife to remove the cervical tissue.

INDICATIONS
Histologically verifi ed advanced epithelial atypia (for diag-
nosis or therapy) or inability to adequately evaluate the 
cervix through colposcopy.

CONTRAINDICATIONS
Coagulopathy, advanced pregnancy, known or suspected 
allergy to the agents used.

REQUIRED EQUIPMENT
• Skin (vaginal) preparation materials (iodine-based anti-

bacterial solution [e.g., Betadine] or other suitable cervi-
cal cleansing agents)

• Sterile gloves
• Nonconductive vaginal speculum
• Electrosurgical generator with output capability of at 

least 50 watts in both coagulation and cutting modes, a 
variety of waveform outputs (pure cut, blended current, 
and coagulation current), patient grounding pad monitor, 
and isolated circuitry.

• A variety of loop electrodes (size and shape to be deter-
mined at the time of the procedure based on the size 
and shape of the cervix and lesion to be removed)

• A smoke evacuator with odor and viral fi lter
• Monsel paste (ferric subsulfate solution allowed to evap-

orate to the consistency of paste)
• 5% acetic acid or Lugol solution (super-saturated potas-

sium iodide)
• Kevorkian or similar endocervical curette
• Histology fi xative (10% formalin) in containers
• Syringe with 25- or 27-gauge 1.5-inch needle for anes-

thetic injection, 1% or 2% lidocaine with or without 
1 : 100,000 epinephrine

• 12-inch needle holder, 2-0 absorbable suture material 
(or similar)

TECHNIQUE
After informed consent has been obtained, the patient is 
placed in the dorsal lithotomy position and a return elec-
trode (“grounding pad”) is placed on the patient’s thigh 
with the long edge directed toward the hip.

The cervix should be visualized by use of a nonconduc-
tive speculum with smoke evacuator attachment. Acetic 
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FOLLOW-UP

The cervix is generally inspected at about 6 weeks after the 
procedure. Treatment success for cervical intraepithelial 
neoplasia is generally 95%.

CPT CODE(S)
57522  Conization of cervix, with or without fulguration, 

with or without dilation and curettage, with or 
without repair; loop electrode excision
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entirely within the vagina with the plate resting above the 
levator plane, the Gehrung pessary must bridge the cervix 
with the limbs resting on the levator muscles on each side, 
and the ball or cube pessaries should occupy and occlude 
the upper vagina. All pessaries must allow the easy passage 
of an examining fi nger between the pessary and the vaginal 
wall in all areas. The only situation in which a pessary is 
allowed to exert any signifi cant pressure beneath the 
urethra is in the case of those devices designed for the 
control of urinary incontinence.

After the pessary has been placed and the fi t checked, 
the patient should be asked to strain. The pessary may 
descend slightly, but its integrity should be maintained and 
it should return to its normal position when the patient 
relaxes. The patient should be allowed to stand and walk 
a bit with the pessary in place to ensure comfort and reten-
tion. The pessary may then be removed (if a “fi tting” 
pessary has been used) or may be left in place (if this is to 
be the patient’s fi nal device). If necessary, the process 
should be repeated until an appropriate, comfortable fi t is 
obtained. The fi t should also be confi rmed by a follow-up 
visit in 5 to 7 days. In most patients (50% to 73%), an 
appropriately sized pessary can be fi tted successfully in one 
or two offi ce visits.

The patient should be instructed on both the proper 
insertion and removal techniques. Ring pessaries should be 
removed by hooking a fi nger into the pessary’s opening, 
gently compressing the device, and then withdrawing the 
pessary with gentle traction. Cube pessaries must also be 
compressed, but the suction created between the faces of 
the cube and the vaginal wall must be broken by gently 
separating the device from the vaginal sidewall. (The 
locator string often attached to these pessaries should not 
be used for traction.) Infl atable pessaries should be defl ated 
prior to removal. Gellhorn and Gehrung pessaries are 
removed by a reversal of their insertion procedures.

COMPLICATIONS
Vaginal erosion, bleeding, infection, vaginal discharge, 
pain, expulsion, urinary retention, fi stula formation (rare 
with proper fi t, care, and estrogen therapy).

FOLLOW-UP
Examination 5 to 7 days after initial fi tting is required to 
confi rm proper placement, hygiene, and the absence of 
pressure-related problems (vaginal trauma or necrosis). 
Earlier evaluation (in 24 to 48 hours) may be advisable for 
patients who are debilitated or who require additional 
assistance. Follow-up should then occur in approximately 
1 month and then quarterly for the duration of use. (Some 
authors recommend maintaining a monthly schedule 
indefi nitely, especially in those with limited abilities to 
maintain the device themselves.)

CPT CODE(S)
57160  Fitting and insertion of pessary or other intravagi-

nal support device (procedure only)

Pessary Fitting 249

DESCRIPTION
Pessaries are devices fi tted and worn in the vagina to 
provide support to the pelvic organs. Pessaries are available 
in various sizes and shapes and are categorized as support-
ive (e.g., ring, Gellhorn, Gehrung) or space occupying 
(e.g., doughnut, cube).

INDICATIONS
Pelvic organ prolapse, urinary incontinence, cervical 
incompetence (lever or ring type), drug delivery. Pessaries 
are often used as either an alternative to surgery or as a 
presurgical trial.

CONTRAINDICATIONS
Undiagnosed vaginal bleeding, signifi cant vaginal atrophy. 
Patients who are unable or unwilling to manage the 
periodic insertion and removal of the device are poor 
candidates.

REQUIRED EQUIPMENT
• Vaginal speculum
• Water-soluble lubricant
• Nonsterile examination gloves
• Examples of appropriate pessaries in a variety of sizes 

(generally the “average size” and at least one size larger 
and smaller)

TECHNIQUE
Pessaries will not be well tolerated or provide optimal 
support in the patient who is poorly estrogenized. There-
fore, a minimum of 30 days of topical estrogen therapy 
should be instituted prior to a trial of pessary therapy in 
these patients.

The type of pessary chosen for a given patient is deter-
mined by the anatomic defect and the symptoms the patient 
is experiencing. The most commonly used forms of pessary 
for pelvic relaxation are the ring (or doughnut), the ball, 
and the cube. The indications for various types of com-
monly used pessaries are shown in the box. The type of 
pessary that can be fi tted is related to the severity of pro-
lapse. Ring pessaries are frequently a fi rst choice, followed 
by Gellhorn or other pessaries if the rings do not stay in 
place.

Pessaries are fi tted and placed in the vagina in much the 
same way as a contraceptive diaphragm: the depth of the 
vagina and the integrity of the supporting structures of 
the vagina are gauged as a part of the pelvic examination. 
The size of pessary to be fi tted is based on the fi ndings 
of the pelvic examination. The pessary is lubricated with a 
water-soluble lubricant, folded or compressed, and inserted 
into the vagina. (Some pessaries require specifi c maneuvers 
for their insertion; always consult the manufacturer’s 
instructions.)

The pessary is next adjusted so that it is in the proper 
position based on the type: ring and lever pessaries should 
sit behind the cervix (when present) and rest in the retro-
pubic notch, the Gellhorn pessary should be contained 
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Indications for Common Pessaries
Malposition: Lever type (Hodge)
Prolapse
 Uterine: Gellhorn, ring, doughnut, cube
 Vaginal: Doughnut, cube, ball (Gehrung)
 Cystocele/Rectocele: Gehrung, Schatz
Incompetent cervix: Lever, ring
Incontinence: Doughnut, lever, ring
Preoperative: Based on defect
Drug delivery: Specialized ring (17β-estradiol, medroxy-

progesterone, prostaglandin E2)

Pessary fitting

Pessaries in a variety
of sizes. This case, 
ring pessaries.

Water-soluble lubricant.

Pessary being introduced
into the vagina



The syringe and catheter to be used should be fi lled with 
warmed saline, and any residual air should be expelled. 
The catheter is placed against the cervical os and gently 
advanced until well inside the endocervical canal or uterine 
cavity. The use of sterile ring or uterine packing forceps 
may facilitate this. (If a balloon-tipped catheter is used, less 
discomfort will be experienced if the balloon is placed 
above the level of the inner cervical os.) Occasionally, it 
will be diffi cult to thread the fl exible catheter into place 
because of cervical stenosis, uterine position, or abnormal 
uterine contour. The use of a tenaculum to straighten the 
cervical canal, a catheter with a stylet, or a catheter made 
of less fl exible material may solve the problem.

After the infusion catheter is in place, the vaginal specu-
lum is withdrawn, taking care to avoid displacing the cath-
eter. Ultrasonographic visualization may be obtained with 
either transabdominal or transvaginal means, although the 
transvaginal route is most commonly chosen because of the 
higher-resolution image possible with this approach. With 
the chosen ultrasonographic probe in place and function-
ing, 5 to 30 mL of the warmed saline is injected into the 
uterine cavity. (The amount of instilled fl uid will vary, 
depending on the indication for the procedure, patient 
comfort, and the image produced on the ultrasonography 
monitor.) The full uterine cavity should be surveyed by 
moving the ultrasonography probe.

COMPLICATIONS
Bleeding, infection (endometrial, myometrial, pelvic). 
(Infection following sonohysterography is rare, and pro-
phylactic antibiotics are not recommended unless indi-
cated by factors such as valvular heart disease.) Vasovagal 
syncope during the procedure may occur but is generally 
transient.

FOLLOW-UP
Based on indications.

CPT CODE(S)
58340  Catheterization and introduction of saline or con-

trast material for saline infusion sonohysterogra-
phy (SIS) or hysterosalpingography

76831  Saline infusion sonohysterography (SIS), with or 
without color fl ow Doppler hysterosonography
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Sonohysterography 250

DESCRIPTION
Sonohysterography is a technique of ultrasonographic 
visualization of the uterine cavity using saline as a contrast 
and distending media. The technique is also known as 
saline infusion sonohysterography (SIS).

INDICATIONS
Similar to those for hysteroscopy or endometrial biopsy; 
dysfunctional uterine bleeding, postmenopausal bleeding, 
menorrhagia, infertility (selected cases), or recurrent abor-
tion, endometrial or pelvic infections (e.g., tuberculosis), 
missing intrauterine contraceptive device, or other situa-
tions where viewing the endometrial cavity can establish 
a diagnosis. The technique is particularly adept at docu-
menting endometrial polyps, submucous leiomyomata, 
and intrauterine adhesions.

CONTRAINDICATIONS
Acute bleeding; acute cervical, uterine, or pelvic infection; 
known uterine or cervical cancer; pregnancy (known or 
suspected); recent uterine perforation; vaginitis (relative).

REQUIRED EQUIPMENT
• Sterile gloves
• Operating vaginal speculum (open sided)
• Skin preparation materials (generally an iodine-based 

antibacterial solution such as Betadine)
• 30 to 50 mL warmed sterile saline
• 30-mL syringe
• Intrauterine insemination catheter (e.g., Soules), sono-

hysterography catheter (e.g., Goldstein), thin balloon-
tipped catheter, or small-gauge (5F) pediatric feeding 
tube (or similar)

• Sterile ring forceps or uterine packing forceps 
(optional)

• Lidocaine (1%) without epinephrine, syringe and 22- 
to 25-gauge spinal (4″) needle or lidocaine spray 
(optional)

• Appropriate ultrasonographic equipment and probe 
(abdominal and/or vaginal probe)

TECHNIQUE
When possible, sonohysterography should be performed 
during the proliferative phase of the menstrual cycle when 
the endometrium is thinnest. The discomfort of sonohys-
terography may be decreased by premedicating with a 
single oral dose of a nonsteroidal anti-infl ammatory agent 
given in doses usually used to treat dysmenorrhea.

The patient should be placed in the dorsal lithotomy 
position and a pelvic examination should be performed to 
determine the current size, shape, and position of the 
uterus. The vaginal speculum should be placed to allow 
clear access to the cervix. When the cervix is in view, it is 
disinfected with an appropriate antiseptic solution. Sono-
hysterography generally produces only mild cramping, 
obviating the need for an anesthetic, but if one is desired 
a pericervical block should be placed or the anesthetic 
material should be applied at this time.
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A small catheter or infant feeding tube is inserted into the uterine cavity so that
sterile saline can be introduced to help visualize the uterine cavity and lining.



COMPLICATIONS
A small amount of discomfort (pelvic or vaginal fullness) 
may be experienced during the procedure, but this is con-
sidered normal.

FOLLOW-UP
Based on indications.

CPT CODE(S)
76830 Ultrasound, transvaginal
76817  Ultrasound, pregnant uterus, real time with image 

documentation, transvaginal

Transvaginal Ultrasonography 251

DESCRIPTION
Transvaginal ultrasonography is a technique of ultrasono-
graphic visualization of the uterus and adnexa using an 
ultrasonography probe placed in the vaginal canal.

INDICATIONS
Any situation in which imaging of the pelvic organs is 
appropriate and greater resolution than that which is pos-
sible with transabdominal approaches is desirable. (The 
resolution of transvaginal ultrasonography derives from 
the proximity of the ultrasound transducer and the higher 
frequencies of sound waves used by these devices. In some 
cases, this resolution may be as small as 0.2 mm.) Typical 
gynecologic indications include uterine size, shape, and 
orientation; evaluation of endometrium, myometrium, and 
cervix; identifi cation and morphology of ovaries, assess-
ment of the uterus and adnexa for masses, cysts, hydro-
salpinges, and fl uid collections; and evaluation of the 
cul-de-sac for free fl uid or masses. Common obstetric indi-
cations include the assessment of cervical length, placental 
location, or the evaluation of fetal parts low in the pelvis.

CONTRAINDICATIONS
Known or suspected allergy to latex.

REQUIRED EQUIPMENT
• Sheath for the ultrasonographic probe (condom, glove, 

or similar)
• Ultrasonographic coupling media (gel)
• Appropriate ultrasonographic equipment and probe

TECHNIQUE
The patient should be placed in the dorsal lithotomy posi-
tion with an empty bladder. The vaginal probe should be 
lubricated with ultrasonographic coupling media (gel) and 
the probe should be inserted into an appropriate covering 
sheath such as a condom. (This sheath may be further 
lubricated with a water-soluble lubricant to facilitate its 
insertion into the vagina. It may also be more comfortable 
for the patient if she inserts the probe herself.) The sheath-
covered probe is gently advanced up the vaginal canal until 
it rests against the cervix. Alternatively, the probe may be 
brought to rest in the anterior, posterior, or one of the 
lateral vaginal fornices, depending on the anatomic area of 
greatest interest.

The pelvic structures should be surveyed in a systematic 
manner by rocking the probe up and down, left and right 
so that all structures are fully seen. Rotating the probe 90 
degrees right or left will change the plane of observation, 
further facilitating a full evaluation. Some ultrasonographic 
equipment is capable of forming three-dimensional ren-
derings of the anatomy seen, but this has yet to be shown 
to be superior to other modalities.
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The ultrasound probe is placed in either the anterior or
posterior cul-de-sac to allow detailed views of the uterus,
adnexa, and adjacent structures.
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and attached to the urodynamics unit. The bladder is fi lled 
in a controlled manner (approximately 50 mL/min) using 
the pumping system supplied with the urodynamics equip-
ment. The patient’s fi rst sensation of bladder fullness, 
the occurrence of a sense of urgency, and maximal bladder 
capacity are noted, and the patient is asked to cough several 
times. The resulting spikes in bladder and urethral 
pressures that occur are recorded, along with any urinary 
leakage. (Leakage that occurs immediately after the 
cough, is prolonged, is associated with an increase in true 
bladder pressure, or is of large volume suggests detrusor 
instability.)

If leak point pressures are to be measured, the volume 
of the bladder must be adjusted to 200 mL, and the pres-
sure catheter must be no greater than 10 French. The true 
detrusor pressure is calculated by the subtraction of the 
reference pressure (from the vagina or rectum) from the 
pressures recorded from the urethra and bladder. The uro-
dynamics equipment itself generally does this subtraction 
automatically. The patient is asked to strain, and the 
pressure at which leakage occurs (if any) is noted.

Pressure measurements conclude with the reference 
pressure catheter being removed and urethral profi lometry 
being performed. This is accomplished using the machine’s 
catheter puller to remove the bladder catheter at a known 
rate while continuous pressures are recorded. Pressure 
profi les are thus compiled by the urodynamics equipment; 
this may be repeated while the patient coughs to obtain a 
dynamic profi le.

Cystoscopy is commonly performed as a part of complex 
urodynamics testing and is carried out at this point in the 
testing process.

Urofl owmetry is carried out using the urodynamic 
equipment’s commode, which is equipped to measure 
fl ow rate, volume, and time. These are automatically 
recorded and displayed in formats that are determined by 
the specifi c equipment.

Cystometrics are associated with a false-negative rate 
of approximately 50% and a false-positive rate of 15% in 
cases of urge incontinence.

COMPLICATIONS
Urinary tract infection, dysuria, urinary retention.

FOLLOW-UP
Based on indications and fi ndings.

CPT CODE(S)
51726 Complex urodynamics
51772 Urethral profi lometry
51741 Complex urofl owmetry
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Urodynamic Testing: Complex 252
DESCRIPTION
Complex urodynamic testing involves measurement of 
bladder function carried out with the use of specialized 
equipment or techniques.

INDICATIONS
Urinary incontinence (stress, urge, mixed, overfl ow). May 
be used as an adjunct to the evaluation of interstitial cystitis 
or other urinary complaints.

CONTRAINDICATIONS
Active bladder infection. Known or suspected allergy to 
cleansing solutions or local anesthetics to be used.

REQUIRED EQUIPMENT
• Sterile gloves, antiseptic solution and sterile cotton balls, 

or skin preparation swabs
• Sterile urine specimen cup (with graduations)
• 12- or 14-French straight catheter
• 1 L of sterile saline (intravenous fl uid without glucose is 

generally used) at room temperature
• 2% lidocaine jelly in mushroom-tipped syringe 

(optional)
• Intravenous or pump tubing (based on the specifi cs of 

the equipment used)
• Absorbent underpads
• Urodynamics testing unit (includes recording device, 

fl uid pump, catheter puller, urofl owmetry commode)
• Printer for urodynamics reports
• An assistant is advantageous

If Cystoscopy Is To Be a Part of 
the Procedure
• Cystoscope (rigid or fl exible, direct viewing or with a 

30-degree or greater down-angle view; the latter is 
better for visualizing the bladder trigone and ureteral 
openings)

• Fiberoptic light source (compatible with type of cysto-
scope used)

• Fiberoptic light cord

TECHNIQUE
Immediately before the procedure is started, the patient is 
asked to empty her bladder (in private and in her usual 
manner). The patient is placed in the dorsal lithotomy 
position, and the external urinary meatus and surrounding 
vulvar vestibule are cleansed with antiseptic solution. One 
to three milliliters of topical anesthetic, such as 2% lido-
caine, are introduced into the urethra.

With sterile technique, the patient is catheterized by use 
of a straight catheter, and any residual urine is caught, 
measured for volume, and sent for culture (if appropriate). 
The catheter is then removed.

A catheter-tip microtransducer or other pressure-
recording catheter (specifi c to the equipment being used) 
is introduced into the bladder to record bladder and ure-
thral pressure. A reference catheter is placed either in the 
vaginal or rectal canal to infer intra-abdominal pressure. 
These catheters are secured by tape to the patient’s thigh 
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is recorded as the maximal bladder capacity. Any upward 
movement of the fl uid column, intense sensation of 
urgency, or leakage around the catheter is abnormal, sug-
gests detrusor instability, and should be noted.

For more exact measurements of bladder function, 
intravenous tubing, a spinal manometer (or limb of extra 
tubing), and a three-way connector may be connected to 
form a water-column manometer. In this confi guration, 
fi lling proceeds as described with the exception that pres-
sure inside the fl uid column may be directly monitored, 
and the presence of bladder contractions may be more 
easily detected. When this greater degree of accuracy is 
required, many prefer to proceed to formal urodynamics 
testing rather than commit to the additional preparation 
and time necessary to assemble this confi guration.

Once the bladder has been fi lled and bladder compliance 
has been noted, the catheter is next removed and the 
patient is asked to cough several times. Urinary leakage at 
the time of cough should be noted. Leakage that occurs 
immediately after, is prolonged, or is of large volume sug-
gests detrusor instability.

Filling the bladder with 200 mL of fl uid and listening to 
the patient’s voiding from outside a bathroom door or 
while the patient voids behind a screen can provide a 
simple assessment of voiding. The duration of fl ow may be 
timed with a stopwatch.

COMPLICATIONS
Urinary tract infection, dysuria, urinary retention.

FOLLOW-UP
Based on indications and fi ndings.

CPT CODE(S)
51725 Simple cystometrogram
51736 Simple urofl owmetry
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Urodynamic Testing: Simple 253

DESCRIPTION
Simple urodynamic testing involves measurement of 
bladder function carried out with the use of simple equip-
ment readily found in the offi ce setting.

INDICATIONS
Urinary incontinence (stress, urge, mixed, overfl ow). May 
be used as an adjunct to the evaluation of interstitial cystitis 
or other urinary complaints.

CONTRAINDICATIONS
Active bladder infection. Known or suspected allergy to 
cleansing solutions or local anesthetics to be used.

REQUIRED EQUIPMENT
• Sterile gloves, antiseptic solution and sterile cotton balls, 

or skin preparation swabs
• Sterile urine specimen cup (with graduations)
• 12- or 14-French straight catheter
• Large catheter-tip syringe (without piston) or “Asepto” 

surgical irrigation syringe (without bulb)
• 1 liter of sterile water or saline (intravenous fl uid without 

glucose will do) at room temperature
• Intravenous tubing and measuring tape or ruler, or 

spinal manometer
• Commode or toilet
• Stopwatch or watch that allows counting of seconds
• Absorbent underpads
• 2% lidocaine jelly in mushroom-tipped syringe 

(optional)
• An assistant is advantageous

TECHNIQUE
Immediately before the procedure is started, the patient is 
asked to empty her bladder (in private and in her usual 
manner). The patient is placed in the dorsal lithotomy 
position, and the external urinary meatus and surrounding 
vulvar vestibule are cleansed with antiseptic solution. One 
to three milliliters of topical anesthetic, such as 2% lido-
caine, are introduced into the urethra.

With sterile technique, the patient is catheterized by use 
of a straight catheter, and any residual urine is caught, 
measured for volume, and sent for culture (if appropriate). 
The catheter-tip or irrigation syringe is attached to the 
catheter to act as a funnel to fi ll the bladder with sterile 
water or saline. With the syringe held no more than 15 cm 
above the level of the symphysis and the catheter pinched 
off, fl uid is poured into the syringe. The fl uid is allowed 
to fl ow by gravity into the bladder at a rate not to exceed 
1 to 3 mL per second. This is often best accomplished in 
aliquots of 50 mL. The patient is asked to report her fi rst 
sensation of bladder fullness, and the volume infused at 
that point is noted. Filling continues in 25-mL aliquots 
until the patient is unable to tolerate more, and this volume 
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The cup is placed in contact with the fetal head, with 
the center of the cup placed over the fl exion point. The 
entire circumference of the cup must then be inspected 
(visually or by touch) to ensure that no maternal tissues 
intercede between the cup and the fetal head. The cup 
should be clear of both fontanels.

After correct placement of the cup is established, vacuum 
pressure should be increased to 100 to 150 mm Hg to 
maintain the cup’s position. The edges of the cup should 
again be swept to ensure placement and that no maternal 
tissues are entrapped. Just prior to traction, the vacuum 
should be increased to between 450 and 600 mm Hg. The 
maximal suction should not exceed 600 mm Hg.

Traction must be coordinated with maternal expulsive 
efforts. Traction on the vacuum device begins in a hori-
zontal or slightly downward (axis of the maternal pelvic 
canal) manner. Rocking movements or torque should not 
be applied to the device; only steady traction in the line of 
the birth canal should be used. Traction is applied gradu-
ally as the contraction builds and is maintained for the 
duration of the contraction, coordinated with maternal 
expulsive efforts. During traction, the stem of the device 
must be kept perpendicular to the plane of the cup to 
maintain the seal with the fetal head to reduce the risk of 
detachment from the scalp. Traction should be gradually 
discontinued as the contraction ends or the mother stops 
pushing. Between contractions, suction pressure can be 
fully maintained or reduced to less than 200 mm Hg. (Fetal 
morbidity is similar either way.) To mimic the normal 
birth process, traction in the horizontal plane continues 
until the descending fetal head distends the vulva. (An 
episiotomy, if required, may be performed at this point.)

As the fetal head further distends the vulva, the axis of 
traction is gradually rotated upward, following the normal 
extension process of the head as it rotates under the sym-
physis. Once the brow is palpable through the perineum, 
the suction may be released and the vacuum cup removed, 
allowing the fetal head to be delivered by pressure on the 
perineum (modifi ed Ritgen maneuver). More often, the 
cup may be left in place until the fetal chin has cleared the 
perineum. The remainder of the delivery proceeds as with 
a spontaneous delivery.

COMPLICATIONS
It is diffi cult (if not impossible) to separate the effects of 
vacuum-aided vaginal delivery from those of spontaneous 
vaginal delivery. Randomized trials and meta-analysis 
studies have failed to show conclusive differences. Both 
forceps delivery and vacuum extraction have been associ-
ated with the development of maternal hematomas and 
possibly linked to pelvic fl oor injury. However, other 
factors associated with pelvic fl oor injury include normal 
spontaneous vaginal delivery, episiotomy, prolonged 
second stage of labor, and increased fetal size. Similarly, 
studies have failed to identify neonatal or fetal injuries or 
developmental abnormalities that can be directly linked to 
vacuum-assisted delivery. Fetal scalp lacerations, cephalo-
hematoma (14% to 16%), subgaleal (subaponeurotic) 

Vacuum-Assisted Delivery 254

DESCRIPTION
Vacuum-assisted delivery is a method of assisting or expe-
diting vaginal vertex delivery through the application of a 
vacuum assist device. (Discussion here is limited to vacuum-
assisted deliveries with the fetus presenting within 45 
degrees of directly occiput anterior.)

INDICATIONS
Fetal: nonreassuring fetal status, acute fetal distress. Mater-
nal: fatigue, prolonged second stage of labor (nulliparous 
women: lack of continuing progress for 3 hours with 
regional anesthesia or 2 hours without regional anesthesia; 
multiparous women: lack of continuing progress for 2 
hours with regional anesthesia or 1 hour without regional 
anesthesia), certain types of pulmonary, cardiac, or neuro-
logic disease.

CONTRAINDICATIONS
Incompletely dilated cervix, signifi cant fetal malpresenta-
tion, unengaged fetal head, intact fetal membranes, inabil-
ity to assess fetal position or obtain maternal cooperation, 
distorted or contracted maternal pelvic anatomy, gesta-
tional age less than 34 weeks, fetal demineralization or 
clotting disorder, prior scalp sampling, or multiple attempts 
at fetal scalp electrode placement (relative).

REQUIRED EQUIPMENT
• Standard equipment for spontaneous vaginal delivery 

including sterile gowns and gloves
• Fetal heart rate monitor
• Vacuum delivery device (cephalic cup and vacuum hand 

pump); vacuum cups may be soft (pliable) or rigid and 
the shape may be domed (bell) or M-shaped (Soft cups 
are generally associated with less fetal trauma but a 
higher incidence of “pop offs.”)

TECHNIQUE
Adequate maternal anesthesia or analgesia should be 
ensured in all but the most extreme circumstances. When-
ever possible, the maternal bladder should be emptied (by 
catheter). The exact position of the fetal head must be 
ascertained by palpation of the sagittal suture and fonta-
nels. All other preparations for vaginal delivery should be 
in place before the vacuum device is applied.

Optimal placement of the vacuum cup is over the fl exion 
point of the fetal head. Normally, the fl exion point is in 
the midline, over the sagittal suture, approximately 6 cm 
from the anterior fontanel and 3 cm from the posterior 
fontanel. When the center of the vacuum cup is placed 
over this point, the edges of the cup should be roughly 
3 cm from the anterior fontanel and just above the edge of 
the posterior fontanel.

To place the vacuum cup, the labia are separated and 
the bell-shaped cup is compressed and inserted it into the 
vagina while the device is angled toward the posterior 
vagina. (If an M-shaped or rigid cup is used, the device is 
fl exed at the base of the shaft and inserted sideways into 
the vagina while being angled backward.)

627
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hematoma (26 to 45 per 1000), intracranial hemorrhage, 
hyperbilirubinemia, and retinal hemorrhage are all possi-
ble. The higher rates of neonatal jaundice associated with 
vacuum delivery may be related to the higher rate of ceph-
alohematoma. Overall, the incidence of serious complica-
tions with vacuum extraction is approximately 5%.

CPT CODE(S)
59400  Routine obstetric care including antepartum care, 

vaginal delivery (with or without episiotomy, and/
or forceps) and postpartum care

59610  Routine obstetric care including antepartum care, 
vaginal delivery (with or without episiotomy, and/
or forceps) and postpartum care, after previous 
cesarean delivery

59409  Vaginal delivery only (with or without episiotomy 
and/or forceps);

59410  Vaginal delivery only (with or without episiotomy 
and/or forceps); including postpartum care

59612  Vaginal delivery only, after previous cesarean 
delivery (with or without episiotomy and/or 
forceps);

59614  Vaginal delivery only, after previous cesarean 
delivery (with or without episiotomy and/or 
forceps); including postpartum care
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Index

A
Abdominal pain

in Crohn’s disease, 49
in irritable bowel syndrome, 91, 92f
with ovarian torsion, 343–344, 344f
with ulcerative colitis, 166

Abortion, 20–21, 22f, 23
chromosomal abnormalities causing, 396, 

397f
defi nition of, 20
endocrine abnormalities and, 20, 23
infections and, 20, 21
recurrent, 396, 397f
reproductive tract abnormalities and, 20

Abruptio placenta, 557, 558f
Abscess

Bartholin’s gland, 186, 187f
drainage of, 577, 578f
gonococcal, 134f

tubo-ovarian, 330f
with ulcerative colitis, 167f

Abuse, 9
defi nition of, 24
elder, 16
physical, 24, 26f, 27
in pregnancy, 453, 558f
reporting of, 6
sexual, 24, 25f, 26f, 27

Accessory nipples, 358, 358f
Acne, 28–29, 29f
Acne inversa (Hidradenitis suppurativa), 196, 

197f
Acquired immune defi ciency syndrome 

(AIDS), 141, 142f, 143
Acute fatty liver of pregnancy, 491, 492f, 493
Adenocarcinoma

endocervical, 258f
endometriosis vs., 319
ovarian, 337f

Adenofi bromas, 308, 308f, 323f
Adenomyosis, 272, 273f
Adnexal disease

adenofi bromas, 308, 308f, 323f
clear cell carcinoma, 309, 310f
cysts, 339, 340f

dermoid, 311, 312f
mucinous, 333–334, 334f
serous, 350–351, 351f

dysgerminoma, 313, 314f
ectopic pregnancy, 315, 316f, 317f, 318
endometriosis, 319, 320f, 321. See also 

Endometriosis
hydrosalpinx, 329, 330f
and intermenstrual bleeding, 290f
ovarian cancer, 335, 336f, 337f, 338
ovarian fi broma, 341, 342f
ovarian torsion, 343, 344f
pelvic infl ammatory disease, 329, 330f, 

345–347, 346f
pseudomyxoma peritonei, 348–349, 349f
tumors

epithelial stromal, 322, 323, 323f
germ cell, 324–325, 325f
granulosa cell, 326, 326f, 327f, 328
Krukenberg, 331, 332f
Sertoli-Leydig cell, 352–353, 353f
transitional cell (Brenner), 354, 355f

Adolescence
health maintenance in, 6–8, 7f
puberty onset in, 4

Adolescents
abnormal Pap test in, 248, 251, 253
contraceptive counseling in, 12
estrogen therapy in, 413, 438
hormone therapy in, 433

Adrenal rest tumor, 446f
Adrenarche, 4. See also Puberty
Alopecia, 71–72, 72f

areata, 71
with syphilis, 154f

Alveolar carcinoma, ovarian, 337f
Alzheimer’s disease, 30, 31f, 32
Ambiguous genitalia, 435f
Amenorrhea

in eating disorders, 64, 66
and galactorrhea, 384
from gonadal dysgenesis, 413
hyperprolactinemia and, 418, 419f
primary, 398, 399f
secondary, 400, 401f

Amniocentesis, 572, 573f, 574
Amnioinfusion, 538
Amniotic fl uid embolism, 494, 495f
Amniotic fl uid index, 538, 544
Amniotic fl uid volume, 463
Analgesic rebound headaches, 77
Anaphylactoid syndrome of pregnancy, 494
Androgenic effl uvium, 71
Androgen insensitivity syndrome, 402–403, 

403f
Anemia, 33, 34f
Angioneurotic edema, vulvar, 213f
Anorectal fi stula, 35, 36–37f
Anorexia nervosa, 64, 65f, 66
Anorgasmia, 122–124, 123f
Anovulation, 401f, 404, 405f
Antepartum fetal testing, 460, 461f. See also 

Fetal testing
Anticoagulant therapy, 159, 161
Antidepressants, 52, 53
Anxiety, 38, 39f, 40
Arrhenoblastoma, 352–353, 353f, 446f
Artifi cial insemination, 406
Asherman’s syndrome, 274, 275f
Assisted reproduction, 406, 407f, 408f, 409f
Asthma, 41, 42f, 43
Atrophic vaginitis, 239–240, 240f
Atypical glandular cells (AGC), 248–250, 

249f
Atypical squamous cells (ASC), 248–250, 

249f
Atypical squamous cells cannot exclude HSIL 

(ASCH), 248
Atypical squamous cells of undertermined 

signifi cance (ASCUS), 248

B
Back pain, 17f
Bacterial endocarditis, 503f
Bacterial vaginosis, 241–242, 242f

and PID, 345
Ball pessaries, 618
Barrett’s syndrome, 69
Bartholin’s gland

cysts/abscess, 186, 187f, 188, 189f, 214f
drainage of, 577, 578f
gonococcal, 134f

marsupialization of, 579, 580f
vulvar vestibulitis and, 216f

Basal body temperature (BBT), 405f, 406, 
422f

Beta-hCG levels, gestational trophoblastic 
disease and, 520, 522

Bicornuate uterus, 300, 301f, 302
Biophysical profi le (BPP), 460, 461f, 462, 463, 

464f
Bisphosphonates, 105, 108
Bleeding

in abortion, 20
dysfunctional uterine, 276, 277f, 278
endometrial polyps and, 283
intermenstrual, 289, 290f
placenta previa and, 540
postcoital, 111, 112f
postmenopausal, 296, 297f

Body mass index (BMI), 103f
Body movements, fetal, 463
Bone density assessment, 13, 16
Bonney test, 171, 218
Bradycardia, fetal, 472–473, 472f
Breast biopsy

core, 581, 582f
open, 583, 584f
vacuum-assisted, 581

Breast diseases/conditions
accessory nipples, 358, 358f
cancer, 359–360, 360f, 361f

chemoprophylaxis for, 10, 14, 17
cysts, 363, 364f

aspiration of, 575, 576f
duct ectasia, 365, 366f
fat necrosis, 367, 368f
fi broadenoma, 369, 370f
fi brocystic changes, 371, 372f, 373
galactocele, 374, 375f
galactorrhea, 384, 385f, 386
intraductal papilloma, 376, 377f
mastitis, 390, 391f
Mondor’s diseae, 378, 379f
Paget’s disease, 392, 393f
pain in, 382–383, 383f
postpartum engorgement of, 496, 

497f
Breastfeeding

contraception and, 12
preparation and implementation of, 482, 

483f
Breast milk, 481
Breast self-examination, 10
Breech birth, 498–499, 498f
Brenner tumor, 354, 355f
Buboes, 125, 126
Bulimia, 64, 65f, 66
Bypass incontinence, 169–170, 169f

C
CA-125 level, 322, 324, 333, 350
Calcium supplements, 108
Call-Exner bodies, 328
Canal of Nuck cyst, 214f
Cancer. See also specifi c types of cancer

breast, 359–360, 360f, 361f
cervical, 257, 257f, 258f, 259

carcinoma in situ, 253, 255f, 256f
HPV and, 146

clear cell carcinoma, 309, 310f
of clitoris, 208f
endometrial, 279, 280f

Page numbers followed by f indicate fi gures.
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Cancer. See also specifi c types of cancer 
(Continued)

ovarian, 335, 336f, 337f, 338
vulvar, 207, 208f

Caput succedaneum, 500, 501f
Carcinoma. See Cancer
Cardiovascular disease, in pregnancy, 502, 

503f, 504
Cephalohematomas, 500, 501f
Cerebral palsy, 536
Cervical cancer, 257, 257f, 258f, 259

HPV and, 146
Cervical cerclage, 505, 506f, 585, 586f
Cervical conization

cold knife, 587, 588f
technique of, 616–617, 617f

Cervical cryocautery, 597–598, 597f
Cervical disease

abnormal Pap results indicating, 249–250, 
249f, 251, 252f, 253

cancer, 257, 257f, 258, 259
carcinoma in situ, 254, 255f, 256f
cervical erosion, 260, 261f
cervical eversion, 262, 262f
cervicitis, 267, 268f
Nabothian cysts, 270, 270f
polyps, 263–264, 263f
stenosis, 265, 266f

Cervical incompetence, 505–506, 506f
cerclage for, 585, 586f

Cervical intraepithelial neoplasia (CIN), 251, 
252f, 253

carcinoma in situ, 253, 255f, 256f
Cervical polypectomy, 589, 589f
Cervical polyps, 263, 263f, 264
Cervical stenosis, 265, 266f
Cervicitis, 267, 268f
Cesarean delivery

labor management and, 489
for shoulder dystocia, 555
and uterine rupture, 565, 566f, 567

Chancres, syphilitic, 153, 154f, 155f, 
156

Chancroid, 125–126, 126f
Children

rape and abuse in, 25f, 120f
sarcoma botryoides in, 228, 229f
vulvar hematoma in, 209, 210f

Chlamydia trachomatis, 127–128, 128f
lymphogranuloma venereum from, 

147–148, 148f
PID from, 345

Chocolate cyst, 320f
Cholecystitis, in pregnancy, 507, 508f
Cholelithiasis, 44, 45f, 46

in pregnancy, 507, 508f
Chorioamnionitis, 285, 510–511, 511f
Chorioangioma, 521f
Choriocarcinoma, 520, 521f, 522
Chorionic villus sampling, 590–591, 

591f
Chromosomal abnormalities, and recurrent 

abortion, 396, 397f
CIN. See Cervical intraepithelial neoplasia
Circumcision

female, 194–195, 195f
male, 592–593, 594f

Clear cell carcinoma, 309, 310f
Clitoral index, 415
Clitoridectomy, 195f
Clitoris, carcinoma of, 208f
Clue cells, 241
Cluster headache, 73–74, 74f, 77
Codfi sh vertebrae, 106f
Cold sores, 138

Colon cancer, 49
Colposcopy

abnormal cervical changes in, 255f
HPV and, 248, 251, 252f
technique of, 595–596, 596f

Complete abortion, 20, 21, 22f
Condyloma acuminata, 130–132, 131f
Condylomata lata, with syphilis, 153, 153f, 

154
Congenital adrenal hyperplasia, 434
Congenital syphilis, 155f
Constipation, 47, 48f

in irritable bowel syndrome, 91, 92f
Contact vulvitis, 190, 191f
Contraception

counseling for, 11–12
diaphragm fi tting, 601, 602f
IUCD insertion, 611, 612f, 613
oral, 11, 12, 161
post-rape, 119, 121
types and usage of, 11, 12f

Contraction stress test (CST), 460, 461f, 465, 
466f

Counseling
in adolescence, 6
contraceptive, 11–12
in health maintenance

older adult, 13–15
young adult, 9

Crab lice, 151–152, 152f
Crohn’s disease, 49, 50f

anorectal fi stula and, 35, 36–37f
appearance and management of, 36–37f

Cube pessaries, 109, 110f, 618
Curettage

Asherman’s syndrome after, 274, 275f
technique of, 603, 604f

Cystadenocarcinoma, papillary serous, 336f
Cystadenofi broma, serous ovarian, 323f
Cystadenoma

ovarian, 323f
pseudomucinous, 334f

Cystic teratoma, 311, 312f, 339
Cystitis, hemorrhagic, 178f
Cystocele, 171, 218, 219f, 220

vaginal prolapse with, 238f
Cystometry, 175f

complex, 182f, 623, 624f
simple, 181f, 625, 626f

Cystoscopy, 623
Cystourethrocele, 171
Cystourethroscopy, 599, 600f
Cysts

Bartholin’s gland. See Bartholin’s gland, 
cysts/abscess

breast, aspiration of, 363, 364f, 575, 576f
canal of Nuck, 214f
chocolate, 320f
dermoid, 311, 312f, 339
Gartner’s duct, 232
Nabothian, 261f, 270, 270f
ovarian, 339, 340f

mucinous, 333–334, 334f
serous, 350–351, 351f

pseudomucinous, 334f
tubo-ovarian, 330f
vaginal, 232, 232f
vulvar, 214f

D
Dementia, Alzheimer’s, 30, 31f, 32
Depression, 51, 52f, 53

postpartum, 513–514, 514f
in pregnancy, 53

Dermoid cysts, 311, 312f, 339
Detrusor hyperrefl exia, 175f
Detrusor instability, 174f, 175f

cystometry of, 182f, 624f, 626f
Diabetes mellitus, in pregnancy, 515, 516f, 

517
Diabetic vulvitis, 213f
Diaphragm fi tting, 601, 602f
Diarrhea

in Crohn’s disease, 49
in irritable bowel syndrome, 91, 92f
with ulcerative colitis, 166

Dilation and curettage (D&C), 603, 604f
Disulfi ram-like reactions, 245
Diverticular disease, 54, 55f, 56
Diverticulitis, 54, 56
Diverticulosis, 54, 56
Domestic violence, 9, 24
Donovan bodies, 136
Donovanosis, 136–137, 137f
Doppler fl ow studies, 467, 468f
Down syndrome, 410, 411f, 412
Ductal carcinoma, breast, 395
Duct ectasia, breast, 365, 366f
Dysfunctional uterine bleeding, 276, 277f, 

278
Dysgerminoma, 313, 314f, 325f
Dysmenorrhea, 57–58, 58f

trigger points and, 100f
Dyspareunia

deep thrust, 59–60, 60f
with endometriosis, 319
insertional, 192–193, 193f

Dysuria, 61, 62f, 63

E
Eating disorders, 64, 65f, 66
Eclampsia, 546–547, 547f, 548f, 549
Ectopic pregnancy, 315, 316f, 317f, 318

PID and, 347
Elderly

abuse of, 16
health maintenance in, 16–18

Elephantiasis, vulvar, 213f
Embolism, amniotic fl uid, 494, 495f
Embryogenesis, 453, 454f
Embryonal rhabdomyosarcoma, 228, 229f
Endocarditis, bacterial, 503f
Endocrine abnormalities, and abortion, 20, 

23
Endocrine conditions. See Genetic and 

endocrine conditions
Endometrial biopsy, technique of, 605, 

606f
Endometrial cancer, 279, 280f
Endometrial hyperplasia, 281–282, 282f
Endometrial implants, 272, 273f
Endometrial polyps, 283, 284f
Endometriosis, 319, 320f, 321

sites of, 58f
uterine anomalies and, 300, 302

Endometritis, 285–286, 286f
dissemination of, 551f

Endometrium, and postmenopausal bleeding, 
296

Endomyometritis, 285
Enterocele, 221, 222f
Enterovaginal fi stulae, 224f
Epithelial stromal ovarian tumors, 322, 323, 

323f
Estrogen replacement therapy, 424, 426. See 

also Menopause
and Alzheimer’s disease, 30
and osteoporosis, 105, 106, 108
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Estrogen replacement therapy (Continued)
topical, 239
and vaginal dryness, 233
for vaginal prolapse, 237

Estrogen stimulation, unopposed
and endometrial cancer, 279
and endometrial hyperplasia, 281

Exercise-induced asthma, 41, 43

F
Fat necrosis, breast, 367, 368f
Fecal occult blood test, 13, 16
Fecundity, 88
Female circumcision, 194–195, 195f
Fertilization, 88
Fetal alcohol syndrome, 518, 519f
Fetal breathing movements (FBM), 463
Fetal development, 456, 457f, 458, 459f
Fetal heart rate, 463

in biophysical profi le, 464f
bradycardia, 472–473, 472f
periodic changes in, 474–475, 475f
reduced variability in, 477–478, 477f
tachycardia, 479–480, 479f

Fetal positions, abnormal, 498f
Fetal testing, 460, 461f

biophysical profi le, 462, 463, 464f
contraction stress testing, 465, 466f
Doppler fl ow studies, 467, 468f
nonstress testing, 470, 471f

Fetal tone, 463
Fibroadenomas, breast, 369, 370f
Fibrocystic breast changes, 371, 372f, 373
Fibroids, 340f. See also Uterine leiomyomata
Fibroma, ovarian, 341, 342f
Fibromyalgia, 99
Fistulae

anorectal, 35, 36–37f
and bypass incontinence, 168, 169f, 169, 

170
in Crohn’s disease, 49
enterovaginal, 224f
gastrointestinal tract, 223, 224f, 225
after hysterectomy, 223
rectovaginal, 224f
with ulcerative colitis, 167f
ureterovaginal, 168, 169, 225, 223, 224f
urethrovaginal, 223, 224f
and urinary incontinence, 223
urinary tract, 223, 224f, 225
vesicocervicovaginal, 224f
vesicorectovaginal, 224f
vesicouterine, 223
vesicovaginal, 168, 169, 169f, 225, 223, 224f

Fitz-Hugh-Curtis syndrome, 347
Folic acid supplementation, 450
Folliculitis, vulvar, 213f
Forceps-aided delivery, 607–608, 608f
Fungal infections, monilial vaginitis, 243–244, 

244f
Furunculosis, vulvar, 213f

G
Galactocele, 374, 375f
Galactorrhea, 384, 385f, 386

prolactin and, 419f
Galactorrhea-amenorrhea syndromes, 

mechanisms of, 419f
Gallstones, 44, 45f, 46. See also Cholelithiasis
Gamete intrafallopian transfer (GIFT), 406, 

409f
Gartner’s duct cysts, 232
Gastritis, 67, 68f

Gastroesophageal refl ux disease (GERD), 
69–70, 70f

Gastrointestinal fi stulae, 223, 224f, 225
Gastrointestinal tumor, Krukenberg tumors 

and, 331, 332f
Gehrung pessary, 109, 110f, 618
Gellhorn pessary, 109, 110f, 618
Generalized anxiety disorder, 39f
Genetic and endocrine conditions

abnormal puberty, 431, 432f, 433
and amenorrhea, 398, 399f, 400, 401f
androgen insensitivity syndrome, 402–403, 

403f
anovulation, 404, 405f
assisted reproduction for, 406, 407f, 408f, 

409f
Down syndrome, 410, 411f, 412
gonadal dysgenesis, 413–414, 414f
hirsutism, 415, 416f, 417
hyperprolactinemia, 418, 419f, 420, 420f
infertility and, 421, 422f, 423
menopause as, 424, 425f, 426
polycystic ovary syndrome, 428–429, 429f
and recurrent abortion, 396, 397f
sexual ambiguity, 434–435, 435f
Sheehan’s syndrome, 436, 437f
Turner’s syndrome, 438, 439f, 440
uterine agenesis, 441, 442f
vaginal agenesis, 443, 444f
virilization, 445–446, 446f

Genital infections
herpes, 138–140, 139f
HPV, 144–146, 145f

Genital mutilation, female, 194–195, 195f
Germ cell tumor, 324–325, 324f
Gestational diabetes, 515, 517
Gestational trophoblastic disease, 520, 521f, 

522
Gingivitis, in pregnancy, 523, 524f
Girls, sexual abuse in, 25f
Glucose testing, in pregnancy, 515, 516f, 517
Goiter, 82
Gonadal abnormalities

causing amenorrhea, 398
dysgenesis, 413–414, 414f

Gonococcal conjunctivitis, 134f, 135
Gonorrhea, 133, 134f, 135

and cervicitis, 267, 268f
pathways of, 286f, 346f
PID from, 345
in pregnancy, 135

Goodsall-Salmon law, 35, 37f
Granuloma inguinale, 136–137, 137f
Granulosa cell tumors, 326, 326f, 327f, 328
Graves’ disease, 82
Groove sign, 147
Gummas, 155f, 156

H
Haemophilus ducreyi, 125
Hair loss, 71–72, 72f
Headache, 73–74, 74f, 75f, 76f, 77
Helicobacter pylori infection, 67
HELLP syndrome (Hemolysis, elevated liver 

enzymes, low platelet count), 525–526, 
526f

Hematocolpos, 231f, 288f
Hematoma, vulvar, 209, 210f
Hematometra, 287, 288f
Hematosalpinx, 288f
Hematuria, 78, 79f
Hemolysis, elevated liver enzymes, low 

platelet count (HELLP) syndrome, 
525–526, 526f

Hemorrhoids, 80–81, 81f
Hepatitis, in pregnancy, 527, 528f, 529
Hermaphroditism. See Sexual ambiguity
Herpes genitalis, 212f
Herpes simplex virus (HSV) infection, 

138–140, 139f
Hidradenitis suppurativa, see Acne Inversa
High-grade squamous intraepithelial lesions 

(HGSIL), 251, 252f, 253
Hip fracture, 108
Hirsutism, 415, 416f, 417
Homans’ sign, 160f
Hormone replacement therapy, 14. See also 

Estrogen replacement therapy
and sexual dysfunction, 123–124

Hormones
in menopause, 425f
in menstrual regulation, 292f, 399f
in normal puberty, 4, 5f

HPV. See Human papilloma virus
Huhner-Sims test, 406
Human immunodefi ciency virus (HIV), 141, 

142f, 143
molluscum contagiosum and, 150f

Human papillomavirus (HPV), 144–146, 
145f

and abnormal Pap restuls, 248, 249
and cervical cancer, 257
and CIN, 251, 252f, 253
condyloma acuminata from, 130–132, 

131f
serotypes, 144, 145, 146
vaccine, 145, 146

Hutchinson’s teeth, 155f
Hydatidiform mole, 520, 521f, 522
Hydrosalpinx, 329, 330f
Hymen

imperforate, 201, 201f
stenosis of, 198, 199f

Hyperandrogenicity
hirsutism from, 415, 417
and virilization, 445

Hyperbilirubinemia, 508f
Hypercholesterolemia, 508f
Hyperemesis gravidarum, 530
Hyperlordosis, 95f
Hypernephroma, 208f
Hyperprolactinemia, 418, 419f, 420, 420f
Hyperthyroidism, 82, 83f, 84
Hypertrichosis, 415
Hypertrophic vulvar dystrophy, 199, 200f
Hypothyroidism, 85, 86f, 87, 205
Hysterectomy

fi stulae after, 223
for placental abnormalities, 486
and urinary incontinence, 168
vaginal prolapse after, 237, 238f

Hysterosalpingogram, 406
Hysteroscopy, 609, 610f

I
Immunizations, 8, 10, 15, 18

for hepatitis, 529
Immunodefi ciency

breastfeeding and, 481
molluscum contagiosum and, 150f
signs of, 141, 142f

Imperforate hymen, 201, 201f
Inclusion cysts

vaginal, 232, 232f
vulvar, 214f

Incomplete abortion, 20, 21, 22f, 23
Incontinence. See Urinary incontinence
Inevitable abortion, 20, 21, 22f
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Infections. See also specifi c types
and abortion, 20, 21
Bartholin’s gland, 186, 187f
Helicobacter pylori, 67
mastitis from, 390
PID from, 345
puerperal, 550, 551f, 552
sexually transmitted. See Sexually 

transmitted diseases
urinary tract, 61, 62f, 63. See also Urinary 

tract infections
Infertility, 88, 89f, 421, 422f, 423

assisted reproduction for, 406, 407f, 408f, 
409f

from gonadal dysgenesis, 413
Infi bulation, 194–195, 195f
Infl ammatory bowel disease

anorectal fi stula and, 35
Crohn’s disease, 49, 50f

Insertional dyspareunia, 192–193, 193f
Intermenstrual bleeding, 289, 290f
Intracytoplasmic sperm injection, 406
Intraductal papilloma, breast, 376, 377f
Intrauterine contraceptive device (IUCD)

insertion of, 611, 612f, 613
removal of, 614, 615f

Intrauterine growth restriction, 532, 533f, 
534

Intrauterine insemination, 406
In vitro fertilization, 406, 408f
Irregular menstrual periods, 291, 292f
Irritable bowel syndrome (IBS), 91, 92f, 166
Isoimmunization, 553, 554f
Itch mite, 151–152, 152f

J
Jarisch-Herxheimer reaction, 156

K
Klebsiella granulomatis infection, 136–137, 

137f
Kraurosis vulvae, 212f. See also Lichen 

sclerosus
Krukenberg tumor, 331, 332f
Kyphosis, 106f

L
Labium

adhesions of, 202, 202f
incision of, 195f
sarcoma of, 208f

Labor, active management of, 489, 490f
Lacerations, vaginal, 235, 236f
Lactation. See Breastfeeding
Large loop excision of transformation zone 

(LLETZ), 616–617, 617f
Leg vein thrombosis, 159, 160f, 161
Leiomyomata, uterine, 303–304, 304f
Leukoplakia, 208f, 212f
Libidinal dysfunction, 122–124, 123f
Lichenifi cation, vulvar, 212f
Lichen planus, 203–204, 204f
Lichen sclerosus, 205–206, 206f
Loop electrocautery excisional procedure 

(LEEP), 616–617, 617f
Low back pain, 94, 95f, 96
Low-grade squamous intraepithelial lesions 

(LGSIL), 251, 252f, 253
Lumbar strain, 95f
Luteal phase, 89f
Lymphogranuloma venereum (LVG), 

147–148, 148f

M
Malignancy, 296. See also types of malignancy
Mammary duct ectasia, 365, 366f
Mammography, 9, 387, 388f

breast cyst aspiration and, 575
in health maintenance, 13

Marshall-Marchetti test, 171, 218
Mastalgia, 382, 383f
Mastitis, 390, 391f, 481
Mastodynia, 382, 383f
Maternal serum alpha-fetoprotein (MSAFP), 

and Down syndrome, 410, 412
Mayer-Rokitansky-Küster-Hauser syndrome, 

402, 441, 442f, 443
Medullary carcinoma, ovarian, 337f
Meigs’ syndrome, 341, 342f
Melanoma, 97, 98f
Menarche, 4

absence of, 413
Menopause

and atrophic vaginitis, 239, 240f
evaluation of, 424
and hair loss, 71
hormonal changes in, 425f
incontinence after, 171, 174
management of, 424, 425
and osteoporosis, 105
and vaginal dryness, 233

Menorrhagia, 293–295, 294f
Menstruation, 4

irregular, 291, 292f
dysfunctional uterine bleeding and, 276, 

277f, 278
neuroendocrine regulation of, 292f, 399f
painful (dysmenorrhea), 57–58
suppression of, 276

Metastatic melanoma, 97
Metroplasty, 300, 302
Migraine headache, 73–74, 74f, 76f, 77
Missed abortion, 20, 21, 22f
Mitral valve prolapse, in pregnancy, 502
Molar pregnancy, 520, 521f, 522
Molluscum contagiosum, 149, 150f
Mondor’s disease, 378, 379f
Money palms, 153
Monilial vaginitis, 243–244, 244f
Moniliasis, 214f
Mucinous ovarian cysts, 333–334, 334f
Mulberry molar, 155f
Multiple gestation, 535, 536, 537f
Mullerian system

abnormal development of, 300
sarcomas, 298

Myofascial syndromes, 99, 100f, 101
Myxedema coma, 85

N
Nabothian cysts, 261f, 270, 270f
Needle aspiration, breast cysts, 363, 364f, 575, 

576f
Needle biopsy, breast, 361f, 582f
Neisseria gonorrhoeae infection, 133, 134f, 135. 

See also Gonorrhea
PID from, 345

Nipple discharge, 380, 381f
with intraductal papillomas, 376, 377f

Nipples, accessory, 358, 358f
Nonstress test (NST), 460, 461f, 470, 471f

O
Obesity, 102, 103f, 104
Obsessive-complusive disorder (OCD), 38, 

39f

Obstetric conditions
acute fatty liver, 491, 492f, 493
amniotic fl uid embolism, 494, 495f
breech birth, 498–499, 498f
caput succedaneum, 500, 501f
cardiovascular disease, 502, 503f, 504
cervical incompetence, 505–506, 506f
cholecystitis, 507, 508f
chorioamnionitis, 510–511, 511f
diabetes mellitus, 515, 516f, 517
fetal alcohol syndrome, 518, 519f
gestational trophoblastic disease, 520, 521f, 

522
gingivitis, 523, 524f
HELLP syndrome, 525–526, 526f
hepatitis, 527, 528f, 529
hyperemesis gravidarum, 530
intrauterine growth restriction, 532, 533f, 

534
labor management, 489, 490f
multiple gestation, 535–536, 537f
oligohydramnios, 538–539, 539f
placental

abruption, 542, 543f
implantation abnormalities, 486, 487f, 

488
placenta previa, 540–541, 541f

postpartum
breast engorgement, 496, 497f
depression, 513–514, 514f
uterine atony, 560, 561f, 562

pre-eclampsia and eclampsia, 546–547, 
547f, 548f, 549

puerperal infection, 550, 551f, 552
Rh incompatibility, 553, 554f
shoulder dystocia, 555, 556f
trauma in pregnancy, 557, 558f, 559
uterine

atony, 560, 561f, 562
inversion, 563, 564f
rupture, 565, 566f, 567

Oligohydramnios, 538–539, 539f
Oophorectomy, 338
Oral contraceptives, 11, 12

and thrombosis, 161
Oral lesions, syphilitic, 154f
Orgasmic dysfunction, 122–124, 123f
Osteopenia, 106f
Osteoporosis, 105–106, 106f, 107f, 108
Ovarian cancer, 335, 336f, 337f, 338
Ovarian cysts, 339, 340f

endometrial, 320f
serous, 350–351, 351f

Ovarian disorders, and intermenstrual 
bleeding, 290f

Ovarian fi broma, 341, 342f
Ovarian torsion, 343, 344f
Ovarian tumors

Brenner, 354, 355f
clear cell carcinoma, 309, 310f
cysts as, 339, 340f
dermoid cyst, 311, 312f
dysgerminoma, 313, 314f
epithelial stromal, 322, 323, 323f
fi broma, 341, 342f
germ cell, 324–325, 324f
granulosa cell, 326, 326f, 327f, 328
Krukenberg, 332f
mucinous, 333–334, 334f
Sertoli-Leydig, 352–353, 353f

Overfl ow incontinence, 169–170, 169f
Ovulation, 89f
Ovulatory dysfunction, causes of, 401f
Oxytocin challenge test, 465, 466f. See also 

Contraction stress testing



Index 633

P
Paget’s disease, of breast, 392, 393f
Pain

breast, 382, 383f
low back, 94, 95f, 96
myofascial, 99, 100f, 101
with ovarian torsion, 343, 344f

Panic disorder, 38, 39f
Papillary cystadenocarcinoma, 

pseudomucinous, 336f
Papilloma

breast, 370f, 376, 377f
ovarian, 323f

Pap test
abnormal

atypical cells in, 248–250, 249f
high-grade squamous intraepithelial 

lesions in, 251, 252f, 253
low-grade squamous intraepithelial 

lesions in, 251, 252f, 253
in adolescence, 6

Parametritis, 286f, 346f, 551f
Pelvic examination

for cystoceles/urethroceles, 218
for rectocele, 226

Pelvic infl ammatory disease (PID), 345–347, 
346f

chlamydia infection and, 128
chronic, 329, 330f
diagnostic criteria for, 345

Pelvic pain, with endometriosis, 319
Pelvic relaxation disorders

pessary therapy for, 109, 110f
stress incontinence from, 171, 172f, 173

Perineal lacerations, 236f
Perineal trauma, 119f
Peripartum cardiomyopathy, 502
Peritonitis, 167f, 551f
Pessaries, 109, 110f, 238f

for cervical incompetence, 505
fi tting of, 618, 619f
for stress incontinence, 173
types and indications for, 619
for uterine prolapse, 305

PID. See Pelvic infl ammatory disease
Pituitary hyperplasia, 419f
Placenta

placenta accreta, 486, 487f, 566f
placenta increta, 486, 487f
placenta percreta, 486, 487f
placenta previa, 486, 540–541, 541f
placental abruption, 542, 543f
placental implantation, abnormalities of, 

486, 487f, 488
PLISSIT model (Permission, Limited 

Information, Specifi c Suggestions, and 
Intensive Therapy), 122–123

Polycystic ovary syndrome (PCOS), 428–429, 
429f

Rotterdam criteria for, 429
treatment of, 415
virilization in, 445

Polyhydramnios, 544, 545f
Polyps

cervical, 263, 263f, 264
removal of, 589, 589f
sarcomatous, 299f

endometrial, 283, 284f
Postcoital analysis, 89f, 422f
Postcoital bleeding, 111, 112f
Postcoital test, 406
Postmenopausal vaginal bleeding, 296, 297f
Postpartum breast engorgement, 496, 497f
Postpartum depression, 513–514, 514f
Postpartum hemorrhage, 560, 561f, 562

Postpartum thyroiditis, 85, 87
Post-traumatic stress disorder (PTSD), 39f
Precocious pseudopuberty, 431
Precocious puberty, 326, 326f, 327f, 431, 432f, 

433
Preconceptional care and counseling, 450, 

451f, 452
Pre-eclampsia, 546–547, 547f, 548f, 549

criteria for, 547
HELLP syndrome and, 525

Pregnancy
abnormal Pap test and, 250, 253
and acne, 29
acute fatty liver of, 491, 492f, 493
adolescent, prevention of, 7
alcohol consumption during, 518, 519f
anemia in, 33
asthma in, 43
bacterial vaginitis in, 242
and breech delivery, 499
cardiovascular disease in, 502, 503f, 504
cervical cancer in, 259
chlamydia infection and, 127, 128
cholecystitis in, 507, 508f
cholelithiasis in, 46
condyloma accuminata in, 132
depression in, 53
diabetes mellitus in, 515, 516f, 517
ectopic, 315, 316f, 317f, 318

PID and, 347
fertilization and, 88
genital herpes in, 140
gingivitis in, 523, 524f
gonorrhea in, 135
headache in, 77
hemorrhoids in, 81
hepatitis in, 527, 528f, 529
HIV in, 143
hyperthyroidism in, 84
hypothyroidism in, 87
intermenstrual bleeding during, 290f
leiomyomata and, 304
low back pain in, 96
melanoma in, 97
monilial vaginitis in, 244
monitoring of, 317f
obesity in, 104
ovarian torsion in, 343
physical abuse during, 27
preconceptional care/counseling for, 450, 

451f, 452
syphilis in, 156
teratomas in, 311
thrombophlebitis in, 161
toxemia of, 546–547, 547f, 548f, 549
trauma in, 557, 558f, 559
Trichomonas vaginalis in, 158, 246
uterine anomalies and, 302
UTIs in, 179
varicose veins in, 183

Pregnancy-induced hypertension (PIH), 525
Premenstrual dysphoric disorder (PMDD), 

113
Premenstrual magnifi cation (PMM), 113
Premenstrual syndrome (PMS), 113, 114f, 115
Prenatal care

fi rst trimester, 453, 455
second trimester, 456
third trimester, 458

Primary dysmenorrhea, 57–58
Primary menorrhagia, 293, 294f
Procidentia, 305, 306f
Prolactin levels

elevated, 418, 419f, 420, 420f
and galactorrhea, 384

Prolapse
uterine, 305, 306f
vaginal, 237, 238f

Prozone phenomenon, 153
Pruritus ani, 116–117, 117f
Pseudomyxoma peritonei, 334, 348–349, 

349f
Pseudoprecocious puberty, 431

and granulosa cell tumors, 326, 327f
Psoriasis, vulvar, 212f
Puberty, 4, 5f

abnormal. See Precocious puberty
delayed, 431, 433

Pubic lice, 151–152, 152f
Puerperal infection, 550, 551f, 552
Pyelonephritis, 178f

Q
Q-tip test, 171, 218

R
Rape, 118–119, 119f, 120f, 121
Rape trauma syndrome, 118–119, 119f, 120f, 

121
Rash

syphilitic, 153, 154f
from toxic shock syndrome, 163, 164f

Rectocele, 226, 227f
enterocele vs, 221, 222f
vaginal prolapse with, 238f

Rectovaginal fi stulae, 224f
Recurrent abortion, 396, 397f
Reproduction, assisted, 406, 407f, 408f, 409f
Reproductive tract abnormalities, and 

abortion, 20
Rhabdomyosarcoma, 228, 229f
Rh incompatibility, 553, 554f
Ring pessaries, 109, 110f, 618
Round-cell sarcoma, 299f

S
Saline infusion sonohysterography (SIS), 620, 

621f
Salpingitis, 329, 345, 347
Sapheno-femoral valve failure, 184f
Sarcoma

botryoides, 228, 229f
labial, 208f
ovarian, 342f
uterine, 298, 299f

Scabies, 151–152, 152f
Scoliosis curvatures, 107f
Sebaceous cyst, vulvar, 214f
Secondary dysmenorrhea, 57–58, 58f
Secondary menorrhagia, 293, 294f
Seizures, lindane and, 151
Selective estrogen receptor modulators 

(SERMs), 105, 106, 360, 426
Semen analysis, 89f, 422f
Septate uterus, 300, 301f, 302
Septic abortion, 20, 21, 23

ectopic pregnancy and, 315
Septic thrombophlebitis, 159, 161
Serous ovarian cysts, 350–351, 351f
Sertoli-Leydig cell tumor, 352–353, 353f
Sex cord tumor of ovary, 352–353, 353f
Sexual abuse, 24, 26f, 27

defi nition of, 24
in girls, 25f

Sexual ambiguity, 434–435, 435f
Sexual assault, 118–119, 119f, 120f, 121
Sexual dysfunction, 122–124, 123f
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Vulvar disease (Continued)
hymenal stenosis, 198, 198f
hyperplastic vulvar dystrophy, 199, 

200f
imperforate hymen, 201, 201f
insertional dyspareunia, 192–193, 

193f
labial adhesions, 202, 202f
lichen planus, 203–204, 204f
lichen sclerosus, 205–206, 206f
vestibulitis, 215–216, 216f
vulvar hematoma, 209, 210f

Vulvar disease (Continued)
vulvar lesions, 211, 

212–214f
Vulvar trauma, 119f
Vulvitis

contact, 190, 191f
diabetic, 213f

W
Warts, 130–132, 131f

HPV and, 146

Whiff test, 241
Wickham’s straie, 203

Z
Zygote intrafallopian transfer (ZIFT), 406, 

409f
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