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CHAPTER 1

Primary Care

HEALTH SCREENING
Table 1.1. Summary of screening, prevention, and counseling recommendations for adults 
<65 years

Priority Health Problem Population Preventive Intervention(s)*

Cardiovascular disease

Risk assessment Patients ≥20 years CVD risk assessment every 3 to 5 years
Hypertension All patients Blood pressure screening/control
Hyperlipidemia Patients between 17 and 21 years

Risk factors: women ≥35 years, men 
≥25 years

Without risk factors: women ≥45 years, 
men ≥35 years

One- timing screening for dyslipidemia

Dyslipidemia screening/control

Obesity All patients Screen with BMI

Select patients for treatment based on 
risk factors

Physical activity All patients Counseling to exercise
Diabetes mellitus Adults with hypertension or hyperlipidemia

Adults with BMI ≥25 kg/m2 and additional 
risk factors

Screen for diabetes mellitus every 3 years

Opportunistic screening

(continued)
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Priority Health Problem Population Preventive Intervention(s)*

Cancer

Breast cancer Family history

Hereditary breast and ovarian syndrome

Women 40 to 49 years

Women 50 to 70 years

Refer for genetic counseling/testing

Screen per recommendations

Discuss screening with mammography, 
individual decision

Screen with mammography every 2 years
Cervical cancer Women 21 to 29 years

Women ≥30 years

Pap smear every 3 years

Pap smear every 3 years

Or

Pap smear + HPV testing every 5 years
Colorectal cancer Patients with risk factors

Patients ≥50 years without risk factors

Screen per recommendations

Screening (decide among colonoscopy, fl ex-
ible sigmoidoscopy, fecal occult blood test)

Lung cancer Patients 55 to 74 years, ≥30 pack year 
smoking history and either currently smoking 
or quit in the past 15 years

Consider screening with low- dose helical 
CT scan

Prostate cancer High- risk men 40 to 45 years

Men ≥50 years without risk factors

Discuss screening, individual decision

Discuss screening, individual decision
Melanoma High- risk patients

Average- risk patients

Periodic skin exam

Remain vigilant for suspicious lesions

Immunizations

Infl uenza All patients Annual infl uenza vaccination
Tdap/Td All patients Tdap at least once

Td every 10 years
Varicella Patients without evidence of immunity Varicella vaccine
HPV Women until 26 years

Men until 21 years

MSM until 26 years

HPV vaccine

Zoster Patients ≥50 years Zoster vaccine
Pneumococcal disease Patients with risk factors Pneumococcal vaccine*

Meningococcal disease Patients with risk factors Meningococcal vaccine
Hepatitis B Patients with risk factors

All diabetics <60 years, consider in diabet-
ics ≥60 years based on risk factors

Hepatitis B vaccine

Sexually transmitted infections/blood bourne infections

Chlamydia Women <25 years

Women at increased risk

Men at increased risk

Screening for chlamydia

Gonorrhea Women at increased risk (including sexually 
active women <25 years)

Screening for gonorrhea

Hepatitis B Patients with risk factors Screening for hepatitis B

(continued)
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1

Priority Health Problem Population Preventive Intervention(s)*

Hepatitis C Patients born in the US between 1945 
and 1965

Patients with risk factors

One-time screening for hepatitis C

Screening for hepatitis C

HIV All patients One- time screening
Syphilis Patients with risk factors Screening for syphilis

Psychosocial health concerns

Depression All patients Brief screening
Alcohol All patients Screen for alcohol misuse
Tobacco Smokers and tobacco users Smoking/tobacco cessation
Other drug use All patients Assess for unhealthy drug use
Intimate partner violence On initial visits or if concerning history or 

physical exam fi ndings
Osteoporosis Postmenopausal women <65 with risk 

factors

Men with clinical manifestations of low 
bone mass

BMD screening

Refer to individual UpToDate topics for more detailed discussions of screening and preventive counseling.

CVD: cardiovascular disease; BMI: body mass index; Tdap: tetanus, diphtheria, and acellular pertussis vaccination; 
Td: tetanus, diphtheria vaccine; HPV: human papillomavirus; MSM: men who have sex with men; HIV: human immuno-
defi ciency virus; BMD: bone mineral density.

*The pneumococcal vaccine (23- valent polysaccharide vaccine or 13- valent conjugate vaccine) and schedule varies 
depending upon the risk factor. Refer to UpToDate topic on pneumococcal vaccination in adults for details.

Source: Reproduced with permission from Park L. Preventive care in adults: recommendations. In: Post, TW, ed. 
UpToDate. Waltham, MA: UpToDate (accessed on February 19, 2016). Copyright © 2016 UpToDate, Inc. For more 
information, visit www.uptodate.com.
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VACCINE � AGE GROUP � 19-21 years 22-26 years 27-49 years 50-59 years 60-64 years ≥ 65 years

Influenza*,2

Tetanus, diphtheria, pertussis (Td/Tdap)*,3

Varicella*,4

Human papillomavirus (HPV) Female*,5

Human papillomavirus (HPV) Male*,5

Zoster6

Measles, mumps, rubella (MMR)*,7

Pneumococcal 13-valent conjugate (PCV13)*,8

Pneumococcal 23-valent polysaccharide (PPSV23)8

Hepatitis A*,9

Hepatitis B*,10

Meningococcal 4-valent conjugate (MenACWY) or 
polysaccharide (MPSV4)*,11

Meningococcal B (MenB)11

Haemophilus influenzae type b (Hib)*,12

*Covered by the Vaccine Injury Compensation Program

3 doses

1 or 3 doses depending on indication

2 or 3 doses depending on vaccine

1 or more doses depending on indication

2 or 3 doses depending on vaccine

1 dose

1 or 2 doses depending on indication

1 dose

3 doses

2 doses

Substitute Tdap for Td once, then Td booster every 10 yrs

1 dose annually

Recommended for all persons who 
meet the age requirement, lack 
documentation of vaccination, or 
lack evidence of past infection; zoster 
vaccine is recommended regardless of 
past episode of zoster

Recommended for persons with a risk 
factor (medical, occupational, lifestyle, 
or other indication)

No recommendation

Recommended Adult Immunization Schedule—United States - 2016
Note: These recommendations must be read with the footnotes that follow

containing number of doses, intervals between doses, and other important information.

Figure 1. Recommended immunization schedule for adults aged 19 years or older, by vaccine and age group1

Report all clinically significant postvaccination reactions to the Vaccine Adverse Event Reporting System (VAERS). Reporting forms and instructions on filing a VAERS 
report are available at www.vaers.hhs.gov or by telephone, 800-822-7967.

Information on how to file a Vaccine Injury Compensation Program claim is available at www.hrsa.gov/vaccinecompensation or by telephone, 800-338-2382. To file a 
claim for vaccine injury, contact the U.S. Court of Federal Claims, 717 Madison Place, N.W., Washington, D.C. 20005; telephone, 202-357-6400.

Additional information about the vaccines in this schedule, extent of available data, and contraindications for vaccination is also available at  
www.cdc.gov/vaccines or from the CDC-INFO Contact Center at 800-CDC-INFO (800-232-4636) in English and Spanish, 8:00 a.m. - 8:00 p.m. Eastern Time, Monday - 
Friday, excluding holidays.

Use of trade names and commercial sources is for identification only and does not imply endorsement by the U.S. Department of Health and Human Services.

The recommendations in this schedule were approved by the Centers for Disease Control and Prevention’s (CDC) Advisory Committee on Immunization Practices 
(ACIP), the American Academy of Family Physicians (AAFP), the America College of Physicians (ACP), the American College of Obstetricians and Gynecologists (ACOG) 
and the American College of Nurse-Midwives (ACNM).

VACCINE � INDICATION � Pregnancy

Immuno-
compromising

conditions (excluding 
HIV infection) 4,6,7,8,13

HIV infection
CD4+ count 

 (cells/μL) 4,6,7,8,13

Men who 
have sex 

with men 
(MSM)

Kidney failure, 
end-stage renal 

disease, on 
hemodialysis

Heart disease,
chronic lung 

disease, chronic
alcoholism

Asplenia and persistent 
complement component

deficiencies 8,11,12

Chronic 
liver 

disease Diabetes
Healthcare
personnel< 200 ≥ 200

Influenza*,2

Tetanus, diphtheria, pertussis (Td/Tdap)*,3

Varicella*,4

Human papillomavirus (HPV) Female*,5

Human papillomavirus (HPV) Male*,5

Zoster6

Measles, mumps, rubella (MMR)*,7

Pneumococcal 13-valent conjugate (PCV13)*,8 

Pneumococcal polysaccharide (PPSV23)8

Hepatitis A*,9

Hepatitis B*,10

Meningococcal 4-valent conjugate (MenACWY) 
or polysaccharide (MPSV4)*,11

Meningococcal B (MenB)11

Haemophilus influenzae type b (Hib)*,12

These schedules indicate the recommended age groups and medical indications for which administration of currently licensed vaccines is commonly 
recommended for adults aged ≥19 years, as of February 2016. For all vaccines being recommended on the Adult Immunization Schedule: a vaccine series does 
not need to be restarted, regardless of the time that has elapsed between doses. Licensed combination vaccines may be used whenever any components of the 
combination are indicated and when the vaccine’s other components are not contraindicated. For detailed recommendations on all vaccines, including those used 
primarily for travelers or that are issued during the year, consult the manufacturers’ package inserts and the complete statements from the Advisory Committee on 
Immunization Practices (www.cdc.gov/vaccines/hcp/acip-recs/index.html). Use of trade names and commercial sources is for identification only and does not 
imply endorsement by the U.S. Department of Health and Human Services.

3 doses

2 or 3 doses depending on vaccine

1 dose

1 or 2 doses depending on indicationContraindicated

Contraindicated

3 doses through age 26 yrs

3 doses through age 26 yrs

2 dosesContraindicated

Substitute Tdap for Td once, then Td booster every 10 yrs1 dose Tdap each 
pregnancy

Figure 2. Vaccines that might be indicated for adults aged 19 years or older based on medical and other indications1

1 dose3 doses post-HSCT  
recipients only

Recommended for all persons who meet the age requirement, lack 
documentation of vaccination, or lack evidence of past infection; 
zoster vaccine is recommended regardless of past episode of zoster

Recommended for persons with a risk 
factor (medical, occupational, lifestyle, or 
other indication)

No recommendation Contraindicated*Covered by the  
Vaccine Injury  
Compensation  
Program

3 doses

1 dose

1, 2, or 3 doses depending on indication

2 or 3 doses depending on vaccine

1 or more doses depending on indication

3 doses through age 26 yrs

3 doses through age 21 yrs

1 dose

1 or 2 doses depending on indication

1 dose annually

Figure 1.1. 1. Recommended adult immunization schedule, 2. Vaccines indicated for various 
medical conditions

Source: http://www.cdc.gov/vaccines/schedules/downloads/adult/adult-schedule.pdf. Accessed on 
March 18, 2016.
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1

BODY MASS INDEX
Nomogram

Figure 1.2. Body mass index (BMI) nomogram
Source: Reprinted by permission from Macmillan Publishers Ltd: Bray GA. Defi nition, 

measurement, and classifi cation of the syndromes of obesity. Int J Obes. 1978;2(2):99- 
112. Copyright © 1978.
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Yes

Age ≤75 y
High-intensity statin

(Moderate-intensity statin if not 
candidate for high-intensity statin)Age ≥21 y and a candidate  

for statin therapy

Yes

High-intensity statin
(Moderate-intensity statin if not 

candidate for high-intensity statin)
Yes

No

Moderate-intensity statin

No

Primary prevention 
(No diabetes, LDL-C 70 to 189 mg/dL, and not receiving statin therapy)

Estimate 10-y ASCVD risk every 4-6 y
using Pooled Cohort Equations†

No

In selected individuals, additional 
factors may be considered to inform 

treatment decision making§

Heart-healthy lifestyle habits are the foundation of ASCVD prevention
(See 2013 AHA/ACC Lifestyle Management Guideline)

Yes

Estimated 10-y ASCVD risk ≥7.5%†
High-intensity statin

Age >75 y OR  if not candidate for 
high-intensity statin

Moderate-intensity statin
Yes

Yes

Clinical 
ASCV D

LDL-C ≥190  
mg/dL

Diabetes
LDL-C 70-189 mg/dL

Age 40-75 y

Definitions of High-and Moderate-
Intensity Statin Therapy*

(See Table 5)

High
Daily dose lowers 
LDL-C by approx. 

≥50%

Moderate
Daily dose lowers 
LDL-C by approx. 

30% to <50%

≥7.5%
10-y ASCVD risk

(Moderate- or high-
intensity statin )

5% to <7.5%
10-y ASCVD risk

(Moderate-intensity 
statin)

<5%
10-y ASCVD 

risk ‡

Age <40 or >75 y 
and LDL-C <190  

mg/dL ‡

Clinician-Patient Discussion
Prior to initiating statin therapy, discuss:

    1. Potential for ASCVD risk-reduction benefits ║
    2. Potential for adverse effects and drug–drug interactions ¶
    3. Heart-healthy lifestyle
    4. Management of other risk factors
    5. Patient preferences
    6. If decision is unclear, consider primary LDL-C ≥160 mg/dL, family history of premature 
        ASCVD, lifetime ASCVD risk, abnormal CAC score or ABI, or hs-CRP ≥2 mg/L§

No to statin

Yes to statin

 Encourage adherence to lifestyle 
 Initiate statin at appropriate intensity
 Manage other risk factors
 Monitor adherence* (See Fig 5)

 Emphasize adherence to lifestyle 
 Manage other risk factors
 Monitor adherence

DM age <40 
or >75 y or 
LDL-C <70 

mg/dL

Regularly monitor adherence to 
lifestyle and drug therapy with  
lipid and safety  assessments  

Figure 1.4. Algorithm summarizing the initiation of statin therapy
Colors correspond to the classes of recommendation in Table 1. Assessment of the potential for benefi t and 

risk from statin therapy for ASCVD prevention provides the framework for clinical decision making incorporating 
patient preferences.
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*Percent reduction in LDL- C can be used as an indication of response and adherence to therapy, but is not in 
itself a treatment goal.

yThe Pooled Cohort Equations can be used to estimate 10- year ASCVD risk in individuals with and without 
diabetes. The estimator within this application should be used to inform decision making in primary prevention 
patients not on a statin.

zConsider moderate- intensity statin as more appropriate in low- risk individuals.
xFor those in whom a risk assessment is uncertain, consider factors such as primary LDL- C ≥160 mg/dL or 

other evidence of genetic hyperlipidemias, family history of premature ASCVD with onset <55 years of age in a 
fi rst- degree male relative or <65 years of age in a fi rst- degree female relative, hs- CRP ≥2 mg/L, CAC score ≥300 
Agatston units, or ≥75th percentile for age, sex, and ethnicity (for additional information, see http://www.mesa
- nhlbi.org/CACReference.aspx), ABI <0.9, or lifetime risk of ASCVD. Additional factors that may aid in individual 
risk assessment may be identifi ed in the future.

kPotential ASCVD risk- reduction benefi ts. The absolute reduction in ASCVD events from moderate-  or high- 
intensity statin therapy can be approximated by multiplying the estimated 10- year ASCVD risk by the anticipated 
relative- risk reduction from the intensity of statin initiated (w30% for moderate- intensity statin or w45% for high- 
intensity statin therapy). The net ASCVD risk- reduction benefi t is estimated from the number of potential ASCVD 
events prevented with a statin, compared to the number of potential excess adverse effects. The excess risk of 
diabetes is the main consideration in w0.1 excess cases per 100 individuals treated with a moderate-intensity 
statin for1 year and w0.3 excess cases per 100 individuals treated with a high- intensity statin for 1 year. In RCTs, 
both statin- treated and placebo- treated participants experienced the same rate of muscle symptoms. The actual rate 
of statin- related muscle symptoms in the clinical population is unclear. Muscle symptoms attributed to statin therapy 
should be evaluated (see Table 8, Safety Recommendation 8 in Stone (2014)).

ABI indicates ankle- brachial index; ASCVD, atherosclerotic cardiovascular disease; CAC, coronary artery 
calcium; hs- CRP, high- sensitivity C- reactive protein; LDL- C, low- density lipoprotein cholesterol; MI, myocardial 
infarction; and RCT, randomized controlled trial.

Source: Reproduced with permission from Stone NJ, Robinson JG, Lichtenstein AH, et al. American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. 2013 ACC/AHA guideline on the 
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults: a report of the American Col-
lege of Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation. 2014;129:S1- 
S45. © 2014 American Heart Association, Inc.
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1

No diabetes,
age 40-75, and

LDL-C 70-189 md/dL

No Clinical ASCVD
Not currently on cholesterol-lowering drugs
Initial evaluation prior to statin initiation
• Fasting lipid panel*
• ALT
• Hemoglobin A1C (if diabetes status unknown)
• CK (if indicated)
• Consider evaluation for other secondary

causes or conditions that may influence 
statin safetyt

Diabetes and age 40-75
OR

LDL-C ≥ 190mg/dL

Evaluate and Treat Laboratory
Abnormalities

1. Triglycarides ≥ 500 mg/dL
2. LDL-C ≥ 190 mg/dL

• Secondary causes
• If primary, screen family for FH

3. Unexplained ALT ≥ 3 times ULN

Assign to statin
benefit group

Counsel on healthy 
lifestyle habits

Estimate 10-y 
ASCVD risk using

Pooled Cohort Equations†

≥%7.5
10-y ASCVD

Risk

%5 to < %7.5
10-y ASCVD

Risk

<%5
10-y ASCVD

Risk

Age <40 or >75 and
LDL-C ≤190 mg/dL

Clinicians and patients should
engage in a discussion of the
potential for
1. ASCVD risk-reduction benefits§
2. Adverse effects
3. Drug–drug interactions
4. Patient preferences

Initiate statin therapy
Re-emphasize healthy lifestyle habits

In selected individuals,
additional factors may be

considered to inform
treatment decision making‡

Monitor statin therapy

Figure 1.5. Algorithm for the initiation of statin therapy in individuals without ASCVD
Colors correspond to the classes of recommendation in Table 1.
*Fasting lipid panel preferred. In a nonfasting individual, a non-HDL-C level ≥220 mg/dL could indicate 

genetic hypercholesterolemia that requires further evaluation or a secondary etiology. If nonfasting triglycerides are 
≥500 mg/dL, a fasting lipid panel is required.
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yThe Pooled Cohort Equations can be used to estimate 10- year ASCVD risk in individuals with and without 
diabetes.

A downloadable spreadsheet enabling estimation of 10- year and lifetime risk for ASCVD and a web-based 
calculator are available at http://my.americanheart.org/cvriskcalculator and http://www.cardiosource.org/en/
Science- And- Quality/Practice- Guidelines- and- Quality- Standards/2013- Prevention- Guideline- Tools.aspx.

zFor those in whom a risk assessment is uncertain, consider factors such as primary LDL- C ≥160 mg/dL or 
other evidence of genetic hyperlipidemias; family history of premature ASCVD with onset <55 years of age in a 
fi rst- degree male relative or <65 years of age in a fi rst- degree female relative, high- sensitivity C- reactive protein ≥2 
mg/L; CAC ≥300 Agatston units or ≥75th percentile for age, sex, and ethnicity (for additional information, see 
http://www.mesa- nhlbi.org/CACReference.aspx); ABI <0.9; or lifetime risk of ASCVD. Additional factors that 
may aid in individual risk assessment could be identifi ed in the future.

x(1) Potential ASCVD risk- reduction benefi ts. The absolute reduction in ASCVD events from moderate-  or high- 
intensity statin therapy can be approximated by multiplying the estimated 10- year ASCVD risk by the anticipated 
relative- risk reduction from the intensity of statin initiated (w30% for moderate- intensity statin or w45% for high- 
intensity statin therapy). The net ASCVD risk- reduction benefi t is estimated from the number of potential ASCVD 
events prevented with a statin, compared to the number of potential excess adverse effects. (2) Potential adverse 
effects. The excess risk of diabetes is the main consideration in w0.1 excess cases per 100 individuals treated 
with a 1 year and 1 year and w0.3 excess cases per 100 individuals treated with a high- intensity statin for 1 
year. In RCTs, both statin- treated and placebo- treated participants experienced the same rate of muscle symptoms. 
The actual rate of statin- related muscle symptoms in the clinical population is unclear. Muscle symptoms attributed 
to statin therapy should be evaluated (see Table 8, Safety Recommendation 8 in Stone (2014)).

ABI indicates ankle- brachial index; ALT, alanine transaminase; ASCVD, atherosclerotic cardiovascular disease; 
CAC, coronary artery calcium; CK, creatine kinase; FH, familial hypercholesterolemia; LDL- C, low- density lipopro-
tein cholesterol; MI, myocardial infarction; RCT, randomized controlled trial; and ULN, upper limit of normal.

Source: Reproduced with permission from Stone NJ, Robinson JG, Lichtenstein AH, et al. American College of 
Cardiology/American Heart Association Task Force on Practice Guidelines. 2013 ACC/AHA guideline on the 
treatment of blood cholesterol to reduce atherosclerotic cardiovascular risk in adults: a report of the American Col-
lege of Cardiology/American Heart Association Task Force on Practice Guidelines. Circulation. 2014;129:S1- 
S45. © 2014 American Heart Association, Inc.
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Figure 1.9. Approach to starting and adjusting insulin in type 2 diabetes
Source: Reproduced with permission from Inzucchi SE, Bergenstal RM, Buse JB, et al. Management of 

hyperglycemia in type 2 diabetes, 2015: a patient- centered approach: update to a position statement of the 
American Diabetes Association and the European Association for the Study of Diabetes. Diabetes Care. 2015 
Jan;38(1):140-149 Copyright © 2015, American Diabetes Association.
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TOBACCO, ALCOHOL, AND DRUG ABUSE
Table 1.21. Agents to help smokers quit

Factor
Bupropion Hydrochloride SR 
(Zyban®, Wellbutrin®) Patch (Various) Gum (Nicorette®)

Treatment 
Period

7– 12 wk

Take for 1– 2 wk before quitting 
smoking

May use for maintenance for 
up to 6 mo

6– 8 wk Up to 12 wk

May use for longer time as 
needed

Dosage Days 1– 3: 150- mg tablet each 
morning

Days 4– end: 150- mg tablet in 
morning and evening

14 mg for 2 wk

7 mg for 2 wk

No taper if using 15 mg 
for 8 wk

Light smokers (≤10 cigarettes/
day) can start with lower dose

One patch each day

Taper dose if using 21 mg 
for 4 wk

Many people do not use enough 
gum— chew gum whenever 
you need it!

2 mg

4 mg (heavy smokers)

Chew one piece every 1– 2 hr 
(10– 15 pieces/day)

Pros Easy to use

Reduces urges to smoke

Easy to use

Steady dose of nicotine

Can control your own dose

Helps with predictable urges 
(e.g., after meals)

Keeps mouth busy

Cons May disturb sleep

May cause dry mouth

May irritate skin

May disturb sleep

Cannot adjust amount of nico-
tine in response to urges

Need to chew correctly— 
“chew and park”

May stick to dentures

Should not drink acidic bever-
ages while chewing gum

Availability Prescription only Over the counter Over the counter

Factor Inhaler (Nicotrol®) Nasal Spray (Nicotrol®) Lozenge (Commit™)

Treatment 
Period

3– 6 mo

Taper use over last few wk

3– 6 mo

Taper use over last few wk

12 wk

Dosage 6– 16 cartridges/day

Need to inhale about 80 times 
to use up cartridge

Can use part of cartridge, save 
rest for later that day

One dose equals one squirt to 
each nostril

Dose 1– 2 times/hr as needed

Minimum = 8 doses/day

Maximum = 40 doses/day

Take one 2- mg lozenge (if 
you smoke fi rst cigarette more 
than 30 mins after waking up) 
or one 4- mg lozenge (if you 
smoke fi rst cigarette within 30 
mins of waking up) every 1– 2 
hr/day (wk 1– 6); every 2– 4 
hr (wk 7– 9); every 4– 8 hr 
(wk 10– 12)

Pros Can control your own dose

Helps with predictable urges

Keeps hands and mouth busy

Can control your own dose

Fastest acting for relief of urges

Easy to use

Takes about 20– 30 mins to 
dissolve completely

(continued)
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1

LOW BACK PAIN
Fast Facts
• One of the leading causes of MD clinic visits.
• Most of the time, it is self- limiting.
• 90% are pain free within 3 months and, of those, 90% are pain free in 4 weeks.
• Important to rule out serious causes such as malignancy, infection, trauma, or signifi cant neu-

rological compromise.
• Positive straight leg test (SLT) often indicates disc herniation.
• Location on pain with SLT will often indicate the anatomical location of the lesion.
• Laboratory tests are rarely needed.
• Activity, NSAIDs, Ultram, and physical therapy are useful for uncomplicated low back pain.

Back pain only
(about 93% of total patients)

Sciatica
(4% of total patients)

Possible stenosis:
back and leg pain relieved by

sitting, usually seen in older adults
(3% of total patients)

Simple back pain:

Age <50: no symptoms
of systemic disease;
no history of cancer;
no neurologic deficit;
>0.99 likelihood of
musculoskeletal cause

Complicated back pain:

Age ≥50; systemic signs,
symptoms, or risk factors of
fever, weight loss, history
of cancer, hematuria,
adenopathy, or IV drug use:
1–10% probability of
systemic disease,
depending on the findings;
95% of patients have
musculoligamentous
pain

Radiculopathy: 

Signs and symptoms
of radiculopathy
without bladder
involvement or
bilateral findings
(99%)

Urgent situations:

Acute radiculopathy
with urinary retention,
saddle anesthesia, or
bilateral neurologic
findings (1%)

Intolerable
symptoms

or
neurologic

deficits

No diagnostic tests;
conservative therapy

for 6 wk

Conservative care
for 6 wk unless

neurologic deficit
progresses

Urgent consultation
and CT or MRI to
evaluate for cord
or cauda equina

compression

Treatment of
symptoms

MRI, CT, or
electrodiagnosis

Improved Not
improved

Improved Not
improved

Improved Not
improved

ESR
Consider

laminectomy
If ≥2 risk factors or
ESR >20 mm/hr,

obtain radiographs

Stop
Stop Stop

If radiographs or ESR
abnormal, consider further

imaging, usually MRI
Consider

discectomyCT or MRI

Low back pain symptoms

Tolerable
symptoms
without

neurologic
deficit

Figure 1.11. Algorithm for the diagnostic evaluation of back pain
CT, computed tomography; ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging.
Source: Reproduced with permission from Jarvik J, Deyo R. Diagnostic evaluation of low back pain with 

emphasis on imaging. Ann Intern Med. 2002;137:586-95.
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Table 1.28. Summary of the nonsurgical treatment options for low back pain

Treatment Modality Recommendation Grade Comment

Bed rest To be avoided A Bed rest should be avoided; patients should be 
instructed to remain as active as possible within the 
limits of their pain.

Lifestyle modifi cation: 
weight loss, tobacco ces-
sation, exercise program

Recommended C Limited evidence as these nonmedical therapies 
do not lend themselves to easy comparison and 
analysis via RCT.

Physical therapy Recommended D Limited evidence to document effi cacy, but most 
clinicians agree that PT should be routinely 
recommended.

NSAIDs Recommended A Drugs of choice for management of acute LBP.
Acetaminophen Not routinely

recommended

B Inconsistent evidence suggests that NSAIDs may be 
superior to acetaminophen.

COX- 2 inhibitors Not recommended B No more effi cacious than traditional NSAIDs. Have 
been touted for their benefi cial GI side effect profi le; 
however, new data regarding prothrombotic risk is 
concerning.

Muscle relaxants May be helpful for bother-
some night symptoms

B Can be helpful for short courses, but the benefi t 
arises with signifi cant side effects, particularly 
sedation.

Narcotic analgesics Recommended only for 
severe LBP

C Studies comparing narcotics to NSAIDs and acet-
aminophen are of low quality. Narcotic analgesics 
may be helpful for severe cases of LBP with marked 
functional limitations.

Tramadol Recommended for moder-
ate to severe pain

A Tramadol can be used as an adjunct to NSAIDs.

Epidural steroid injections Recommended in care-
fully selected patients

D Limited evidence for utility, but low methodologic 
quality of studies.

Spinal manipulation Not routinely

recommended

C No documented benefi t, but a generally safe 
modality.

Chiropractic

manipulation

Not routinely

recommended

D Not more effective than other treatment modalities, 
but patient satisfaction is high with chiropractic 
treatment.

TENS Not routinely

recommended

B Limited evidence to support its use, but a safe 
modality.

Prolotherapy Not recommended D Evidence is lacking, and there are limited long- term 
data to document safety.

Acupuncture/

massage

Not routinely

recommended

B No high- quality evidence available to support its 
use, but a generally safe modality.

Back school Reserved for patients with 
chronic LBP with marked 
functional impairment

B Cost- effectiveness data unavailable.

Heat or cryotherapy Recommended C No high- quality evidence to support its use. Safe, 
minimally invasive modality.

LBP, low back pain; NSAID, nonsteroidal anti infl ammatory drug; PT, physical therapy; RCT, randomized control trial.

Source: Reproduced with permission from Harwood MI, Smith BJ. Low back pain: a primary care approach. Clinics 
in Family Practice. 2005; 7(2):279- 303. Copyright © 2005 W. B. Saunders Company.
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1

ALTERNATIVE MEDICINE/BOTANICALS
Table 1.29. Drug interactions with complementary medicines
This table shows complementary medicines with at least one “major” interaction. For the full version of this table, see 
this article online at www.australianprescriber.com

Complementary 
Medicine Interacting Drug Possible Outcome

Severity and Level of 
Evidence*

Proposed Mechanisms/
Comment

Evening 
primrose oil

Antiplatelet drugs, 
warfarin

↑ drug effect Major, level B Contains gamma- linolenic 
acid, probable anticoagulant

Garlic Contraceptives, oral ↓ drug effect Moderate, level D Induces CYP3A4

Saquinavir/non nucleoside 
reverse transcriptase 
inhibitors

↓ drug levels 
and effect

Major, level B Induces CYP3A4

Antiplatelet drugs, 
warfarin

↑ bleeding risk Moderate, level D Theoretical antiplatelet activity

Ginkgo Anticonvulsants ↑ seizure risk Moderate, level D Large amounts of ginkgotoxin 
can cause neurotoxicity

Warfarin, antiplatelet 
drugs

↑ bleeding risk Major, level D Antiplatelet activity after several 
weeks

CYP2C9 substrates 
(e.g., glipizide, warfarin, 
celecoxib)

↑ substrate levels Moderate, level D Inhibits CYP2C9 activity

CYP1A2, CYP2C19, 
CYP2D6 and CYP3A4 
substrates

↑ substrate levels Moderate, level B Potentially inhibits these 
enzymes

Hypoglycaemic drugs ↑ ↓ drug effect Moderate, level B Variably affects blood glucose 
concentrations

Glucosamine Warfarin ↑ bleeding risk Major, level D Several case reports of 
increased INR

Hawthorn Calcium channel blockers, 
nitrates, phosphodiester-
ase inhibitors

↑ drug effect Major, level D Additive vasodilator effects

Digoxin, beta blockers ↑ drug effect Major, level D Additive effects on heart rate 
and/or blood pressure. Haw-
thorn has cardiotonic effects.

Kava CNS depressants ↑ drug effect Major, level A Additive somnolence

CYP1A2, CYP2D6, 
CYP2C9, CYP2E1, 
CYP3A4 substrates

↑ substrate levels Moderate, level B Kava potentially inhibits these 
enzymes

P- glycoprotein substrates ↑ substrate levels Moderate, level D

St. John’s wort Alprazolam ↓ drug levels 
and effect

Major, level B Increased clearance; half- life 
reduced by 50%

Amitriptyline ↑ drug effect Major, level B Increased risk of serotonin 
syndromeAntidepressants, tramadol ↑ drug effect Major, level D

Pethidine ↑ drug effect Major, level D
Triptans ↑ drug effect Moderate, level D

Clopidogrel ↑ bleeding risk Moderate, level B Increased conversion to active 
metabolite

(continued)
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This table shows complementary medicines with at least one “major” interaction. For the full version of this table, see 
this article online at www.australianprescriber.com

Complementary 
Medicine Interacting Drug Possible Outcome

Severity and Level of 
Evidence*

Proposed Mechanisms/
Comment

St. John’s wort CYP1A2, CYP2C9, 
CYP3A4 substrates (e.g., 
imatinib, indinavir, tacro-
limus, carbamazepine, 
phenytoin)

↓ drug levels 
and effect

CYP3A4 = Major, 
level B

Induces CYP enzymes

CYP1A2, CYP2C9 
= Moderate, level B

Non- nucleoside reverse 
transcriptase inhibitors, 
protease inhibitors

↓ drug levels 
and effect

Major, level B Induces CYP3A4

Oral contraceptives ↓ drug levels Major, level B Risk of breakthrough bleeding/
contraceptive failure

P- glycoprotein substrates 
(e.g., digoxin, fexofena-
dine, irinotecan)

↓ drug levels 
and effect

Major, level B Induces intestinal P- glycoprotein

Simvastatin ↓ drug levels Moderate, level B Statin levels reduced by up 
to 28%

Warfarin ↓ drug effect Major, level B Induces CYP1A2, CYP2C9, 
and CYP3A4

Valerian Alprazolam ↑ drug levels Major, level B CYP3A4 inhibitor. Alprazolam 
increased by 19% in one study

CNS depressants ↑ drug effect Major, level D Pharmacodynamic effect

CYP3A4 substrates ↑ substrate effect Moderate, level D

CYP, cytochrome P450; INR, international normalised ratio; CNS, central nervous system
*Interaction rating adapted from Natural Medicines Comprehensive Database.11The level of severity (major, 

moderate, minor) has been calculated using the evidence and probability of harm. This rating is linked with a generic 
recommendation for management.

Major Strongly discourage patients from using this combination, as a serious adverse outcome could occur. If used, 
patient should be monitored closely for potential adverse outcomes.

Moderate Use cautiously or avoid combination, as a signifi cant adverse outcome could occur. If used, monitor for 
potential adverse outcomes.

Minor Be aware that there is a chance of an interaction. Advise patients of symptoms that may occur and an action 
plan to follow.

Level of evidence ratings:

A High- quality randomised controlled trial or meta- analysis

B Non- randomised clinical trial, literature review, clinical cohort or case- control study, historical control, or epidemi-
ologic study

C Consensus or expert opinion

D Anecdotal evidence; in vitro or animal study or theoretical based on pharmacology

Reproduced with permission from Moses, GM and McGuire TM. Drug interactions with complementary medicines. 
Aust Prescr. 2010; 33:177- 80. Copyright © 2010 NPS MedicineWise.
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CHAPTER 2

Obstetrics

CHARTING PEARLS FOR ROUTINE OBSTETRICAL VISITS
Document and review the following for each prenatal visit:
• Fetal heart tones and fetal movement.
• ✓ Blood pressure, urine dipstick protein.
• Outstanding lab results.
• Presentation and assessment of fetal growth.
• Estimated gestational age and method by which this was assigned.
• Date of return visit.
• Confi rm and note type of uterine incision if previous cesarean delivery (C/D).
• Confi rm and note discussion regarding postpartum contraception.
• Confi rm and note discussion of trial of labor after cesarean delivery (TOLAC) if previous Low 

transverse C/S.
◦ Consider TOLAC consent form.

• Presence or absence of preterm labor symptoms, bleeding, vaginal discharge, or spontaneous 
rupture of membranes.

• Presence or absence of symptoms of preeclampsia.
◦ Blurred vision
◦ Scotoma
◦ Headache
◦ Rapid weight gain and edema
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Table 2.1. Routine prenatal laboratories

First Visit Comments

Type and screen

Varicella immunity Document by patient history or antibody status
Rubella immunity Administer vaccine postpartum
VDRL Syphilis testing; same as RPR
HBsAg

HIV

Pap smear As indicted by ASCCP guidelines
Cervical cultures for GC and chlamydia Include group B strep depending on clinic protocol
Complete blood count (CBC)

Hemoglobin electrophoresis When indicated
PPD When indicated
Discuss genetic screening and diagnostic testing e.g., Tay- Sachs, Canavan’s, cystic fi brosis, risk for 

aneuploidy and/or CVS vs. amniocentesis

9– 14 Wk Gestation

Offer fi rst trimester genetic screening PAPP- A, free β- hCG and nuchal translucency screening 
(see page 263) or cell free fetal DNA (see page 264)

15– 20 wk gestation

Offer “quad screen” genetic screening β- hCG, estrogen, AFP, inhibin (see page 263)
Discuss weekly 17 hydroxy progesterone caproate 
injections (16– 36 weeks)

If at risk for recurrent preterm delivery

18– 22 wk gestation

Ultrasound examination Anatomic survey with fetal cardiac echo at 20– 22 weeks 
as indicated

24– 28 wk gestation

Gestational diabetes screening See comments on page 178
Repeat CBC As indicated

28– 30 wk gestation

RhoGAM administration Must have negative antibody screen prior to RhoGAM

35– 37 wk gestation

Group B strep culture

34– 40 wk gestation

Repeat STI screening with HIV In high- risk patients
Discuss HSV suppressive therapy with acyclovir or 
valacyclovir

In patient with history of genital HSV

AFP, alpha- fetoprotein; β- hCG, β human chorionic gonadotrophin; GC, neisseria gonorrhoeae; HIV, human 
immunodefi ciency virus; MSAFP, maternal serum alpha- fetal protein; RPR, rapid plasma reagent; VDRL, Venereal Disease 
Research Laboratory test of syphilis; HSV, herpes simplex virus. 
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2NAUSEA AND VOMITING IN PREGNANCY
Fast Facts
• A very common condition with 50–80% of pregnant women reporting nausea and 50% with 

nausea and vomiting.
• Hyperemesis gravidarum is extreme example affecting 03–3% of pregnancies.
• Typically, nausea and vomiting almost always presents before 9 weeks of pregnancy, so symp-

toms that fi rst manifest after 9 weeks warrant further evaluation.

Nonpharmacologic Treatment
• Rest and avoidance of stimuli that trigger symptoms.
• Small, frequent meals with bland foods and high protein content may be helpful.
• Several studies demonstrate effi cacy of ginger.
• Acupressure, acupuncture, or electric nerve stimulation (acustimulation) at the P6 (or 

Neiguan) point on the inside of the wrist has been recommended but may not be better than 
placebo.

Pharmacologic Treatment
• Vitamin B6 or vitamin B6 plus doxylamine (McKeigue 1994; Neutel 1995).

◦ Safe and effective
◦ FDA-approved formulation available (Diclegis)

• Phenothiazines probably safe, but one study suggested a possible association with fetal 
malformations.

• Corticosteroids may be of benefi t, but three studies have confi rmed an association between 
oral clefts and methylprednisolone use in the fi rst trimester (Carmichael 1999; Park-Wyllie 
2000; Rodriguez- Pinilla 1998).
◦ The teratogenic effect is weak, probably accounting for no more than one or two cases per 

1,000 treated women (Shepard 2002).
◦ Corticosteroid use for hyperemesis gravidarum should be used with caution and avoided as 

a fi rst- line agent before 10 weeks of gestation.
• Metoclopramide: some safety data available but limited studies on effi cacy.

Odansteron (Zofran) as a Treatment
• Possibly more effective than vitamin B6 and doxylamine (Oliveira 2014).
• High doses of IV odansteron carry potential cardiac risk of QT interval prolongation leading 

to torsades de pointes, a potentially fatal heart rhythm.
• Some studies have shown an increased rate of birth defects with early odansteron use. The 

potential risks and benefi ts need to be weighed in each case.

Source: American College of Obstetricians and Gynecologists. Practice Bulletin No. 153: 
Nausea and Vomiting of Pregnancy. Obstet Gynecol. 2015 Sep;126(3):e12- 24.
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2
Take up to 4 doses daily (i.e., 2 at bedtime, 1 in the morning, 1 in the afternoon) of 
doxylamine 12.5 mg combined with pyridoxine 25 mg. Adjust schedule and dose according 
to severity of symptoms*

Add dimenhydrinate every 4 to 6 h, orally or rectally 50 to 100 mg up to 200 mg/day
when taking 4 doses of doxylamine 12.5 mg combined with pyridoxine 25 mg daily 
(if vomiting frequently, take dimenhydrinate 30 to 45 min before taking doxylamine
combined with pyridoxine); or promethazine 12.5 to 25 mg orally or rectally every 4 to 6 h

Add any of the following:

intramuscularly or 50 to 100 mg every 6 to 8 h rectally

intramuscularly

or intramuscularly

Note:
Use of this algorithm assumes that other causes of NVP have
been ruled out. At any step, when indicated, consider total
parenteral nutrition.

At any time, you can add any or all of the following:

6) 25 to 50 mg every 8 h orally2

3

* Study showed that up to 8 doses daily of doxylamine 10 mg  
 combined with pyridoxine 10 mg did not increase baseline risk
 for major malformations or any other adverse effects. Monitor
 for potential side effects of doxylamine combined with pyridoxine
 and other H1 blockers.

1  No study has compared various fluid replacements for NVP.
2  

6 has been confirmed.
3  Ginger products are not standardized.
4  Steroids are not recommended during the first 10 wk of

pregnancy because of possible increased risk for oral clefts.

Start rehydration treatment:
1

over 20 min) every 4 to 6 h intravenously

Intravenously add any of the following:

Intravenously add one of the following:

continuously up to 24 h4

continuously up to 24 h

noitardyheDnoitardyheD oN

Figure 2.1. Management algorithm for prevention and treatment of nausea and vomiting of 
pregnancy

Source: Reproduced with permission from Einarson A, Maltepe C, Boskovic R, et al. Treatment of nausea and 
vomiting in pregnancy: an updated algorithm. Can Fam Physician. 2007 Dec;53(12):2109-11. Copyright © The 
College of Family Physicians of Canada.
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Table 2.3. Pharmacologic treatment of nausea and vomiting in pregnancy

Agent Oral Dose Side Effects
FDA 
Category† Comments

Vitamin B6 (pyridoxine) 10– 25 mg every 8 hr A Vitamin B6 or vitamin B6- 
antihistamine combination 
recommended as fi rst- line 
treatment

Vitamin B6- doxylamine 
combination

Pyridoxine, 10– 25 mg 
every 8 hr; doxylamine, 
25 mg at bedtime, 12.5 
mg in the morning as 
needed, plus 12.5 in the 
afternoon as needed

Sedation A

Vitamin B6- doxylamine 
combination, delayed- release 
formulation (Diclectin, 
Canada)

10 mg pyridoxine and 
10 mg doxylamine, 
extended release; 2 
tablets at bedtime, 1 
tablet in the morning as 
needed, plus 1 tablet in 
the afternoon as needed

Antihistamines Sedation

Doxylamine (Unisom 
SleepTabs)

12.5– 25 mg every 8 hr A

Diphenhydramine (Benadryl) 25– 50 mg every 8 hr B

Meclizine (Bonine) 25 mg every 6 hr B

Hydroxyzine (Atarax, Vistaril) 50 mg every 4– 6 hr C

Dimenhydrinate (Dramamine) 50– 100 mg every 
4– 6 hr

B

Phenothiazines Extrapyramidal 
symptoms, sedation

Promethazine (Phenergan) 25 mg every 4– 6 hr C Severe tissue injuries with 
intravenous use (black- box 
warning); oral, rectal, or 
intramuscular administra-
tion preferred

Prochlorperazine 
(Compazine)

5– 10 mg every 6 hr C Also available as buccal 
tablet

Dopamine antagonists Sedation, anticholin-
ergic effects

Trimethobenzamide (Tigan) 300 mg every 6– 8 hr C

Metoclopramide (Reglan) 10 mg every 6 hr Tardive dyskinesia 
(black- box warning)

B Treatment for more than 
12 wk increases risk of 
tardive dyskinesia

Droperidol (Inapsine) 1.25–2.5 mg intramuscu-
larly or intravenously only

C Black- box warning regard-
ing torsades de pointes

(continued)
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Agent Oral Dose Side Effects
FDA 
Category† Comments

5- hydroxytryptamine3– 
receptor antagonist

Constipation, 
diarrhea, headache, 
fatigue

Ondansetron (Zofran) 4– 8 mg every 6 hr See page 61 B Also available as oral 
disintegrating tablet; 
more costly than oral 
ondansetron tablets

Glucocorticoid

Methylprednisolone (Medrol) 16 mg every 8 hr for 
3 days, then taper 
over 2 wk

Small increased risk 
of cleft lip if used 
before 10 wk of 
gestation

C Avoid use before 10 wk 
of gestation; maximum 
duration of therapy 6 wk 
to limit serious maternal 
side effects

Ginger extract 125– 250 mg every 6 hr Refl ux, heartburn C Available over the counter 
as a food supplement

*This list of agents is not exhaustive. FDA denotes Food and Drug Administration.
†FDA categories are as follows: A, controlled studies show no risk; B, no evidence of risk in humans; C, risk cannot 

be ruled out; D, positive evidence of risk; and X, contraindicated in pregnancy.

Source: Reproduced with permission from Niebyl JR. Clinical practice. Nausea and vomiting in pregnancy. 
N Engl J Med. 2010 Oct 14;363(16):1544-50. Copyright © 2010 Massachusetts Medical Society. Reprinted with 
permission from Massachusetts Medical Society.
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Table 2.6. Classifi cation of the bony pelvis

Classifi cation Forepelvis Sidewalk
Sacrum 
Inclination

Sacrosciatic
Notch

Ischial
Spines Arch

Gynecoid wide straight medium medium not prominent wide
Android narrow convergent forward narrow prominent narrow
Anthropoid narrow divergent backward wide not prominent medium
Platypelloid wide straight forward narrow not prominent medium

Source: Bochner C. Anatomic characteristics of the fetal head and maternal pelvis. In: Hacker NF, Moore JG, ed. 
Essentials of Obstetrics and Gynecology, 2nd Ed. Philadelphia: Saunders; 1992. Copyright © Elsevier.

CLINICAL PELVIMETRY

Anthropoid

Gynecoid

Platypelloid

Android

Intermediates

Figure 2.2. Caldwell- Moloy classifi cation of the female pelvis
Source: Reproduced with permission from Cunningham FG, MacDonald PC, Gant NF, et al. Anatomy of the 

female reproductive tract. In: Williams Obstetrics. 20th Ed. Norwalk, CT: Appleton-Lange, 1997. Copyright © 
McGraw-Hill Education.
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NORMAL LABOR AND DELIVERY
Labor— Normal
• Ideally each patient should be evaluated at least q2 hr (with or without an exam).
• Labor is a physiologic, not pathologic, process.
• Contemporary labor curves suggest that active labor starts at 6 cm dilation.

Table 2.10. Spontaneous labor progress stratifi ed by cervical dilation and parity

Cervical Dilation (cm)

Median Elapsed Time (Hr)

Parity 0 (95th percentile) Parity 1 (95th percentile)
Parity 2 or greater (95th 

percentile)

3– 4 1.8 (8.1) — — 
4– 5 1.3 (6.4) 1.4 (7.3) 1.4 (7.0)
5– 6 0.8 (3.2) 0.8 (3.4) 0.8 (3.4)
6– 7 0.6 (2.2) 0.5 (1.9) 0.5 (1.8)
7– 8 0.5 (1.6) 0.4 (1.3) 0.4 (1.2)
8– 9 0.5 (1.4) 0.3 (1.0) 0.3 (0.9)
9– 10 0.5 (1.8) 0.3 (0.9) 0.3 (0.8)

Source: Reproduced with permission from Zhang J, Landy HJ, Branch DW, et al. Contemporary patterns of 
spontaneous labor with normal neonatal outcomes. Obstet Gynecol. 2010;116(6):1281-87. Copyright © 2010 The 
American College of Obstetricians and Gynecologists.
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Figure 2.3. Average labor curves by parity in singleton, term pregnancies
Source: Reproduced with permission from Zhang J, Landy HJ, Branch DW, et al. Contemporary patterns of 

spontaneous labor with normal neonatal outcomes. Obstet Gynecol. 2010;116(6):1281-87. Copyright © 2010 
The American College of Obstetricians and Gynecologists.
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2Algorithm for Induction of Labor

Induction

Oxytocin with regular
frequent contraction

Cervical change
from baseline

No cervical change
from baseline

Administer oxytocin
for up to 18–24 hours

At least 6 cm

Contractions at
least every 3 minutes
for at least 6 hours,

but no further
cervical change

Less than 6 cm

Rupture of membranes
not safe or not feasible

Rupture of membranes
safe and feasible

At least 3 cm

Rupture of membranes
not safe or not feasible

Rupture of membranes
not safe or not feasible

Consider cesarean
delivery

Rupture of membranes
not safe or not feasible

Consider double setup
for attempted rupture

of membranes

Rupture of membranes 
safe and feasible

Less than 3 cm;
fetal heart tracing

reassuring; 
patient stable

Options
Attempted mechanical 

dilation
Pharmacologic cervical 

ripening with 
alternate agent

Consider resting patient 
overnight and 
administering oxytocin 
for another 12 hours

Rupture of membranes

Cervical change No cervical change
despite adequate
contractions for
at least 4 hours

Inadequate contractions;
no cervical change for

at least 6 hours

Rupture of membranes
not feasible

Consider cesarean
deliveryContinue labor

Figure 2.5. Algorithm for induction of labor
Reproduced with permission from Spong CY, Berghella V, Wenstrom KD, et al. Preventing the fi rst cesarean 

delivery: summary of a joint Eunice Kennedy Shriver National Institute of Child Health and Human Development, 
Society for Maternal-Fetal Medicine, and American College of Obstetricians and Gynecologists Workshop. 
Obstet Gynecol. 2012 Nov;120(5):1181-93. Copyright © 2012 The American College of Obstetricians and 
Gynecologists.
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Tucker-McLane

Tucker-McLane

Simpson
Simpson

Elliot
Elliot

Kielland
Kielland

Borton

Borton

Piper

Piper

Bailet-Williamson

Bailet-Williamson

Figure 2.6. Types of forceps
Source: From Zuspan FP, Quilligan EJ. Forceps. In: Douglas- Stromme Operative Obstetrics, 5th Ed. Norwalk, 

CT: Appleton & Lange; 1988. Reproduced with the permission of the publisher.
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Fast Facts
• Use same indications as forceps, but ease of application has clouded judgment of some 

physicians.
• All cups are approximately 6 cm in diameter.
• Can result in fetal injuries similar to forceps, higher incidence of scalp injuries.
• Cephalohematoma in 14– 16% of vacuum deliveries (vs. 2% with forceps).
• Subgaleal hematoma in 26– 45/1000 vacuum deliveries.
• Retinal hemorrhages in 38% (vs. 17% with forceps).

Application and Delivery
• Know the fetal position exactly.
• Check manufacturer’s recommendations.
• Position cup symmetrically over sagittal suture 3 cm anterior to posterior fontanelle: “fl exion 

point.”
• Apply low suction (100 mm Hg), increase pressure to 500 mm Hg, and pull along pelvic curve.
• Check that no vaginal or cervical tissue is trapped by cup.
• Descent of the head must occur with each pull.
• Delivery should be accomplished with 3– 5 pulls.
• Maximum of 2 “pop- offs.”
• Head should be completely delivered within 15 minutes of fi rst application.
• Do not use for rotation.
• Avoid rocking movements or excessive torque.

Table 2.19. Classifi cation and use of vacuum delivery cups

Soft cups— Indicated for outlet and low OA <45° assisted 
deliveries

Kiwi ProCup and Kiwi OmniCup
Silc, Gentle Vac, and Secure Cups
Silastic. Reusable and Vac- U- Nate cups
Standard MityVac and Soft Touch cups

Rigid “anterior” cups— Indicated for outlet and low OA <45° 
assisted deliveries

M- Style MityVac cup
Flex cup
Malmstrom, Bird, and O’Neil cups

Rigid “posterior” cups— Indicated for OA >45°, OP, and OT 
assisted deliveries

Kiwi OmniCup
M- Select Mityvac cup
Bird and O’Neil Posterior cups

OA, occiput- anterior; OP, occiput- posterior; OT, occiput- transverse.

Source: Reproduced with permission from McQuivery RW. Vacuum- assisted delivery: a review. J Matern Fetal 
Neonatal Med. 2003;16:171-79. Copyright © 2003 Taylor & Francis.
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The center of the cup should be over the sagittal suture and about 3 cm in front of the posterior fontanelle. The cup 
is generally placed as far posteriorly as possible.

F

F

F = flexion point3 cm

3 cm

A

F

F = flexion point

B

(A) During normal delivery condition, the mentocervical diameter emerges on the sagittal suture approximately 
3 cm in front of the posterior fontanelle. (B) The center of the extraction cup has been placed over the fl exion 
point, and axis traction is applied.

(continued)
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Figure 2.7. Proper placement of the vacuum cup
Source: Reproduced with permission from Vacca A. Vacuum-assisted delivery: improving patient outcomes and 

protecting yourself against litigation. OBG Management. 2004 Feb. Suppl:S1–S7.

5 – 6 cm

C

3 cm

F

F
F

3 cm

F

FF

F

D

E

(C) Locating the fl exion point and calculating the distance from the posterior fourchette using the examining fi nger. 
(D) The fl exion point is situated on the sagittal suture 3 cm forward of the posterior fontanelle. (E) The center of the 
vacuum cup should be placed over the fl exion point with the sagittal suture in the midline.
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CESAREAN DELIVERY
Fast Facts
• Origin of term remains mysterious
• Method of delivery of Julius Caesar (certainly a myth)
• Lex cesarea: Roman law requiring removal of fetus from dead mother
• Derived from Latin verb caedere, “to cut”

◦ In 2011, approximately 1/3 births were cesarean deliveries
◦ Safe reduction in the cesarean delivery rate is supported by ACOG and SMFM given the 

increased maternal and neonatal complications of cesarean delivery

Indications
• Be precise; be specifi c
• Write a detailed pre operative note

Table 2.20. Indications for cesarean delivery

Fetal

Abnormal or indeterminate fetal status
Malpresentation (breech, transverse lie)
Twins (non vertex fi rst twin, possibly for non vertex second twin)
Maternal HSV infection
Fetal congenital anomalies

Maternal- fetal

Labor abnormalities
◦ Active phase arrest
◦ Arrest of descent
◦ Failed induction
◦ Ineffi cient uterine contractility unresponsive to therapy

Placental abruption (certain cases)
Placenta previa/invasive placentation
Pelvic malformation (absolute pelvic disproportion)
Estimated fetal weight >4500 g in patients with diabetes or 5000 g in non diabetic patients

Maternal

Obstructive benign/malignant tumors
Severe vulvar condylomata
Cervical carcinoma
Abdominal cerclage
Prior vaginal colporrhaphy
Vaginal delivery contraindicated (medical indications eg active HSV, HIV with viral load >1,000 copies/mL)

HSV, herpes simplex virus.
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2Table 2.21. Risk of adverse maternal and neonatal outcomes by mode of delivery

Outcome

Risk

Vaginal delivery Cesarean delivery

Maternal
Overall severe morbidity and mortalitya 8.6%

0.9%

9.2%a

2.7%
Maternal mortalityb 3.6:100,000 13.3:100,000
Amniotic fl uid embolism 3.3– 7.7:100,000 15.8:100,000
Third-  or fourth- degree perineal laceration 1.0– 3.0% NA (scheduled delivery)
Placental abnormalities Increased with prior cesarian vs. vaginal 

delivery, and risk continues to increase with 
each subsequent cesarean delivery

Urinary incontinence No difference between cesarean and 
vaginal delivery at 2 yr

Postpartum depression No difference between cesarean and 
vaginal delivery

Neonatal
Laceration NA 1.0– 2.0%
Respiratory morbidity <1.0% 1.0– 4.0% (without labor)
Shoulder dystocia 1.0– 2.0% 0%
NA, not available

aDefi ned as ≥1 of following: death, postpartum bleeding, genital tract injury; wound disruption, wound infection, or 
both; systemic infection.

bDefi ned as any 1 of following: death, hemorrhage requiring hysterectomy or transfusion; uterine rupture; anesthetic 
complications; shock; cardiac arrest; acute renal failure; assistant ventilation venous thromboembolic event; major 
infection; in- hospital wound disruption, wound hematoma, or both. 

Source: Reproduced with permission from American College of Obstetricians and Gynecologists; Society for 
Maternal- Fetal Medicine, Caughey AB, Cahill AG, Guise JM, Rouse DJ. Safe prevention of the primary cesarean 
delivery. Am J Obstet Gynecol. 2014 Mar;210(3):179-93. Copyright © 2014 The American College of Obstetricians 
and Gynecologists.
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Safe Prevention of Primary Cesarean Delivery
Table 2.22. Recommendations for safe prevention of primary cesarean delivery

Recommendations
Grade of 
Recommendations

First stage of labor

A prolonged latent phase (e.g., >20 hr in nulliparous women and >14 hr in multiparous 
women) should not be indication for cesarean delivery.

1B

Strong recommendation, 
moderate- quality evidence

Slow but progressive labor in fi rst stage of labor should not be indication for cesarean 
delivery.

1B

Strong recommendation, 
moderate- quality evidence

Cervical dilation of 6 cm should be considered threshold for active phase of most women 
in labor. Thus, before 6 cm of dilation is achieved, standards of active- phase progress 
should not be applied.

1B

Strong recommendation, 
moderate- quality evidence

Cesarean delivery for active- phase arrest in fi rst stage of labor should be reserved for 
women ≥6 cm of dilation with ruptured membranes who fail to progress despite 4 hr 
of adequate uterine activity, or at least 6 hr of oxytocin administration with inadequate 
uterine activity and no cervical change.

1B

Strong recommendation, 
moderate- quality evidence

Second stage of labor

A specifi c absolute maximum length of time spent in second stage of labor beyond which 
all women should undergo operative delivery has not been identifi ed.

1C

Strong recommendation, 
low- quality evidence

Before diagnosing arrest of labor in second stage, if maternal and fetal conditions permit, 
allow for the following:
• At least 2 hr of pushing in multiparous women (1B)
• At least 3 hr of pushing in nulliparous women (1B)

Longer duration may be appropriate on individualized basis (e.g., with use of epidural 
analgesia or with fetal malposition) as long as progress is being documented (1B).

1B

Strong recommendation, 
moderate- quality evidence

Operative vaginal delivery in second stage of labor by experienced and well- trained 
physicians should be considered safe, acceptable alternative to cesarean delivery. 
Training in, and ongoing maintenance of, practical skills related to operative vaginal 
delivery should be encouraged.

1B

Strong recommendation, 
moderate- quality evidence

Manual rotation of fetal occiput in setting of fetal malposition in second stage of labor 
is reasonable intervention to consider before moving to operative vaginal delivery or 
cesarean delivery. To safely prevent cesarean deliveries in setting of malposition, it 
is important to assess fetal position in second stage of labor, particularly in setting of 
abnormal fetal descent.

1B

Strong recommendation, 
moderate- quality evidence

Fetal heart rate monitoring

Amnioinfusion for repetitive variable fetal heart rate decelerations may safely reduce rate 
of cesarean delivery.

1A

Strong recommendation, 
high- quality evidence

Scalp stimulation can be used as means of assessing fetal acid- base status when abnor-
mal or indeterminate (formerly, nonreassuring) fetal heart patterns (e.g., minimal variability) 
are present and is safe alternative to cesarean delivery in this setting.

1C

Strong recommendation, 
low- quality evidence

(continued)
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Recommendations
Grade of 
Recommendations

Induction of labor

Before 41 0/7 wk of gestation, induction of labor generally should be performed based 
on maternal or fetal medical indications. Inductions at ≥41 0/7 wk of gestation should 
be performed to reduce risk of cesarean delivery and risk of perinatal morbidity and 
mortality.

1A

Strong recommendation, 
high- quality evidence

Cervical ripening method should be used when labor is induced in women with 
unfavorable cervix.

1B

Strong recommendation, 
moderate- quality evidence

If maternal and fetal status allow, cesarean deliveries for failed induction of labor in latent 
phase can be avoided by allowing longer durations of latent phase (up to ≥24 hr) and 
requiring that oxytocin be administered for at least 12–18 hr after membrane rupture 
before deeming induction failure.

1B

Strong recommendation, 
moderate- quality evidence

Fetal malpresentation

Fetal presentation should be assessed and documented beginning at 36 0/7 wk of 
gestation to allow for external cephalic version to be offered.

1C

Strong recommendation, 
low- quality evidence

Suspected fetal macrosomia

Cesarean delivery to avoid potential birth trauma should be limited to estimated fetal 
weights of at least 5000 g in women without diabetes and at least 4500 g in women 
with diabetes. Prevalence of birth weight ≥5000 g is rare, and patients should be coun-
seled that estimates of fetal weight, particularly late in gestation, are imprecise.

2C

Weak recommendation, 
low- quality evidence

Excessive maternal weight gain

Women should be counseled about 10M maternal weight guidelines in attempt to avoid 
excessive weight gain.

1B

Strong recommendation, 
moderate- quality evidence

Twin gestations

Perinatal outcomes for twin gestations in which fi rst twin is in cephalic presentation are not 
improved by cesarean delivery. Thus, women with either cephalic/cephalic- presenting 
twins or cephalic/noncephalic- presenting twins should be considered to attempt vaginal 
delivery.

1B

Strong recommendation, 
moderate- quality evidence

Other

Individuals, organizations, and governing bodies should work to ensure that research is 
conducted to provide better knowledge base to guide decisions regarding cesarean deliv-
ery and to encourage policy changes that safely lower rate of primary cesarean delivery.

1C

Strong recommendation, 
low- quality evidence

ICM, Institute of Medicine

Source: Reproduced with permission from American College of Obstetricians and Gynecologists; Society for 
Maternal- Fetal Medicine, Caughey AB, Cahill AG, Guise JM, Rouse DJ. Safe prevention of the primary cesarean 
delivery. Am J Obstet Gynecol. 2014 Mar;210(3):179-93.Copyright © 2014 The American College of Obstetricians 
and Gynecologists.
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Cesarean Section Operative Techniques
Table 2.23. Summary of operative techniques in cesarean delivery

Variable PKM JCM MLM MMLM

Skin incision Pfannestiela Joel- Cohenb Joel- Cohenb Pfannestiela

Subcutaneous layer 
closure

Sharp dissection Blunt dissection Blunt dissection Blunt dissection

Fascia opening Sharp extension Blunt extension Blunt extension Blunt extension
Peritoneal opening Sharp entry Blunt entry Blunt entry Blunt entry
Uterine incision Sharp superfi cial, then 

blunt entry
Sharp superfi cial, then 
blunt entry

Sharp superfi cial, 
then blunt entry

Sharp superfi cial, 
then blunt entry

Placenta removal Manual Spontaneous Manual Spontaneous
Uterine closure Single layer, interrupted Single layer, interrupted Single layer, running Single layer, running
Peritoneal closure Closed Not closed Not closed Closed
Fascia closure Interrupted Interrupted Continuous Continuous
Subcutaneous closure Not sutured Not sutured Not sutured Not sutured
Skin closure Continuous suture Continuous suture Mattress suture Continuous suture

CD, cesarean delivery; JCM, Joel-Cohen method; MLM, Misgav-Ladach method; MMLM, Modifi ed Misgav-Ladach 
method; PKM, Pfannenstiel-Kerr method.

aPfannenstiel skin incision is slightly curved, 2– 3 cm or 2 fi ngers above the symphysis pubis, with the midportion of 
the incision within the shaved area of the pubic hair.

bJoel- Cohen incision is straight, 3 cm below the line that joins the anterior superior iliac spines, slightly more 
cephalad than Pfannenstiel.

Source: Reproduced with permission from Dahlke JD, Mendez- Figueroa H, Rouse DJ, et al. Evidence- based surgery 
for cesarean delivery: an updated systematic review. Am J Obstet Gynecol. 2013 Oct;209(4):294-306. Copyright © 
2013 Elsevier.

Uterine Incision for Cesarean Section
• Most common:

◦ Low transverse (see fi gure A below) or Kerr (see fi gure D below)
• Low vertical (see fi gure B below)

◦ Premature fetus with malpresentation or poorly developed lower segment
◦ Usually extends into active segment

• Classical (see fi gure C below)
◦ Often used for delivery of premature infants as needed
◦ Impacted transverse lie, cervical carcinoma

Druzin Splint Maneuver
• Malpresentations in premature fetus often associated with diffi cult delivery.
• Choose correct uterine incision.
• Druzin splint technique as detailed below to allow atraumatic delivery.
• Breech or transverse lie
• Intact membranes helpful
• If fails, then uterine relaxants and version/extraction.
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Figure 2.8. Location of uterine incision in types of cesarean delivery
(A) Low transverse. (B) Low vertical. (C) Classical. (D) Kerr.

Source: Scott JR. Cesarean delivery. In: Scott JR, DiSaia PD, Hammond CB, Spellacy WN, ed. Danforth’s 
Obstetrics and Gynecology, 7th Ed. Philadelphia: Lippincott; 1994. Reproduced with the permission of the 
publisher.

Figure 2.9. Druzin splint maneuver
Source: Druzin ML. Atraumatic delivery in cases of malpresentation of the very low birth weight fetus at cesar-

ean section: the splint technique. Am J Obstet Gynecol. 1986;154(4):941-42. Reproduced with the permission of 
the publisher, Mosby Year Book: St. Louis. Copyright © 1986 Elsevier.
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Table 2.24. Maternal morbidity of women who had cesarean delivery without labor

Morbidity First CDa Second CD Third CD Fourth CD Fifth CD Sixth CD P Valueb

No. 6201 15,808 6324 1452 258 89 — 
Placenta accreta 15 (0.24) 49 (0.31) 36 (0.57) 31 (2.13) 6 (2.33) 6 (6.74) < .001
Hysterectomy 40 (0.65) 67 (0.42) 57 (0.90) 35 (2.41) 9 (3.49) 8 (8.99) < .001
Any blood transfusion 251 (4.05) 242 (1.53) 143 (2.26) 53 (3.65) 11 (4.26) 14 

(15.73)
.61

Blood transfusion >4 U 65 (1.05) 76 (0.48) 49 (0.77) 23 (1.59) 6 (2.33) 9 (10.11) < .001
Cystotomy 8 (0.13) 15 (0.09) 18 (0.28) 17 (1.17) 5 (1.94) 4 (4.49) < .001
Bowel injury 7 (0.11) 9 (0.06) 8 (0.13) 5 (0.34) 0 (0.00) 1 (1.12) .02
Ureteral injury 2 (0.03) 2 (0.01) 1 (0.02) 1 (0.07) 1 (0.39) 1 (1.12) .008
Placenta previa 398 (6.42) 211 (1.33) 72 (1.14) 33 (2.27) 6 (2.33) 3 (3.37) < .001
Ileus 41 (0.66) 71 (0.45) 43 (0.68) 13 (0.90) 4 (1.55) 3 (3.37) .01
Postoperative ventilator 62 (1.0) 33 (0.21) 15 (0.24) 10 (0.69) 2 (0.78) 1 (1.12) < .001
Intensive care admission 115 (1.85) 90 (0.57) 34 (0.54) 23 (1.58) 5 (1.94) 5 (5.62) .007
Operative time, min 50.6 

(24.0)
54.9 (23.2) 60.7 

(25.6)
64.5 (32.7) 67.9 

(32.6)
79.9 
(53.4)

< .001c

Hospital stay, d 5.6 (7.2) 3.9 (4.2) 3.8 (4.0) 4.2 (5.2) 4.1 (5.0) 5.5 (7.8) < .001c

Wound infection 95 (1.53) 148 (0.94) 97 (1.53) 19 (1.31) 9 (3.45) 3 (3.37) .09
Endometritis 371 (5.98) 404 (2.56) 178 (2.81) 43 (2.96) 4 (1.55) 6 (6.74) < .001
Wound dehiscence 23 (0.37) 17 (0.11) 10 (0.16) 3 (0.21) 2 (0.78) 0 .18
Deep venous thrombosis 17 (0.27) 24 (0.15) 9 (0.14) 3 (0.21) 0 1 (1.12) .42
Pulmonary embolus 13 (0.21) 18 (0.11) 5 (0.08) 4 (0.28) 1 (0.39) 1 (1.12) .85
Reoperation 26 (0.42) 35 (0.22) 16 (0.25) 6 (0.41) 1 (0.39) 3 (3.37) .57
Maternal death 12 (0.19) 11 (0.07) 3 (0.05) 1 (0.07) 0 0 .02

Data are presented as n (%).

CD, cesarean delivery.
a Primary cesarean delivery.
b P values are from Cochran- Armitage test for trend unless otherwise indicated.
c From Spearman rank correlation test. Reprinted with permission from Silver, et al.

Reproduced with permission from Clark EA, Silver RM. Long- term maternal morbidity associated with repeat cesarean 
delivery. Am J Obstet Gynecol. 2011 Dec;205(6 Suppl):S2-10. Copyright © 2011 Elsevier.
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2CARE OF THE NEONATE
Neonatal Resuscitation

Term gestation?
Breathing or crying?

Good tone?

Warm, open airway, 
dry, stimulate

Birth

30 sec

60 sec

HR Below 100, 
gasping, or apnea?

Labored 
breathing or 

persistent 
cyanosis

PPV, consider 
SPO2 monitoring

HR below 100?

Ensure adequate
ventilation

Consider ET intubation!

HR below 60?

HR below 60?Chest compressions 
coordinate with PPV

IV Epinepherine

Post-resuscitation 
care

Consider SPO2 
monitoring

Consider CPAP

Routine Care

• Provide warmth
• Assure open airway
• Dry
• Ongoing evaluation

Yes, stay
with mother

Yes
Yes

Yes

Yes

Yes

No

No

No

No

No

Figure 2.10. Algorithm for neonatal resuscitation
Source: Reproduced with permission from Perlman JM, et al. Neonatal resuscitation: 2010 international 

consensus on cardiopulmonary resuscitation and emergency cardiovascular care science with treatment recommen-
dations. Pediatrics. 2010;126(5):e1319- e1344. Copyright © 2010 AAP. 
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Table 2.34. Management based on biophysical profi le score

Test Score Result Interpretation

PMN Within 
1 Week Without 

Intervention

Management

ACOG (2014) SOGC (2007)

10/10
8/10 Normal 
Fluid 8/8 (NST 
not done)

Risk of fetal 
asphyxia 
extremely rare

1/1,000 Intervention for obstetric and 
maternal factors.

8/10 (abnormal 
fl uid)

Probable 
chronic fetal 
compromise

89/1,000 Uncomplicated, isolated 
persistent oligohydramnios 
deliver at 36 to 37 weeks.

Determine that there is evidence 
of renal tract function and intact 
membranes. If so, delivery of 
the term fetus is indicated. In the 
preterm fetus >34 weeks, inten-
sive surveillance may be preferred 
to maximize fetal maturity.

6/10 (normal 
fl uid)

Equivocal test, 
possible fetal 
asphyxia

Variable At or beyond 37 0/7 weeks 
of gestation, further evaluation 
and consideration of delivery. 
Less than 37 0/7 weeks 
repeat BPP in 24 hours

Repeat test within 24 hr

6/10 (abnormal 
fl uid)

Probable fetal 
asphyxia

89/1,000 Delivery of the term fetus. In the 
preterm fetus >34 weeks, inten-
sive surveillance may be preferred 
to maximize fetal maturity.

4/10 High proba-
bility of fetal 
asphyxia

91/1,000 Delivery is usually indicated.

Pregnancies at less than 32 
0/7 weeks of gestation, man-
agement should be individual-
ized, and extended monitoring 
may be appropriate.

Deliver for fetal indications.

2/10 Fetal asphyxia 
almost certain

125/1,000 Deliver for fetal indications. Deliver for fetal indications.

0/10 Fetal asphyxia 
certain

600/1,000 Deliver for fetal indications. Deliver for fetal indications.

Sources: Data from Manning FA. Dynamic ultrasound- based fetal assessment: the fetal biophysical profi le score. 
Clin Obstet Gynecol. 1995; 38(1):26-44; American College of Obstetricians and Gynecologists. Practice Bulletin 
No. 145: Antepartum fetal surveillance. Obstet Gynecol. 2014; 124:182; Liston R, Sawchuck D, Young D; Society 
of Obstetrics and Gynaecologists of Canada; British Columbia Perinatal Health Program. Fetal health surveillance: 
antepartum and intrapartum consensus guideline. J Obstet Gynaecol Can. 2007 Sep;29(9 Suppl 4):S3- 56.
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TRAUMA IN PREGNANCY

Clinical history
assessment

Yes No

Social services

Seatbelt use:
Proper or 
improper

Gestational age,
fetal movement,
bleeding, rupture
of membranes,

pain/contractions

Violence

Inspect for 
seatbelt injury, 
ecchymoses 

(old)*

Major trauma
after 20 weeks

of gestation

Palpate for 
contractions 
or tenderness

Perform 
ultrasonography

to check 
fetal viability

Examination

Examine with 
vaginal speculum
for bleeding, 
laceration, 

bone fragments

Abdomen Bimanual
(optional)

Pelvic

BloodImaging

Laboratory 
studies

Urinalysis Coagulation
profile

Prothrombin
time, partial
thromboplastin
time, possibly
fibrinogen?

D-dimer
for abruption

X-ray, MRI as
appropriate
to area of
concern

Abdominal
ultrasound

Complete
blood count,
electrolytes,
and glucose

levels

Blood typing
and Rh

group, cross-
matching

Fetal
assessment

Intraperitoneal
bleeding

Kleihauer-
Betke testing†

Toxicology 
screening 
and blood 

alcohol testing

Figure 2.11. Clinical assessment of the trauma patient more than 20 weeks of gestation
Source: Reproduced with permission from Brown HL. Trauma in pregnancy. Obstet Gynecol. 2009 

Jul;114(1):147- 60. Copyright © 2009 The American College of Obstetricians and Gynecologists.
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GUIDELINES FOR DIAGNOSTIC IMAGING IN PREGNANCY
Fast Facts
• Diagnostic X-ray is a frequent source of patient anxiety.
• No single diagnostic X-ray procedure is enough to threaten the well- being of the embryo or 

fetus.
• Risk of fetal anomalies, growth restriction, or spontaneous abortion not increased at exposure 

level of <5 rad.

Table 2.36. Summary of key points from the imaging guidelines

Topic Key Points

Risk of teratogenesis after 
diagnostic CT

Teratogenesis in the fetus is not a major concern after diagnostic pelvic CT studies

Risk of carcinogenesis 
after diagnostic CT

Carcinogenesis in the fetus is a key concern after diagnostic pelvic CT studies; hence, CT 
of the fetus should be avoided in all trimesters of pregnancy unless absolutely necessary

Pregnancy termination 
after diagnostic irradiation

It is exceptionally unlikely that any single diagnostic radiological study would deliver a 
radiation dose suffi cient to justify pregnancy termination

CT contrast media and 
pregnancy

Use of iodinated contrast seems safe in pregnancy and should be administered in the 
usual fashion. This is preferable to repeating a CT study because the initial examination 
was nondiagnostic due to the lack of intravenous contrast administration

MRI in pregnancy Although most studies evaluating MRI safety during pregnancy show no ill effects, it is 
good practice to avoid MRI during pregnancy, particularly for elective studies or during 
the fi rst trimester

MRI contrast media and 
pregnancy

Intravenous gadolinium is contraindicated in pregnancy and should be used only if 
absolutely essential

Contrast media and 
lactation

Lactating women who receive iodinated contrast or gadolinium can continue breast- 
feeding without interruption

Imaging of suspected 
pulmonary embolism

Computed tomographic pulmonary angiogram is the preferred modality for imaging of 
suspected pulmonary embolism

Imaging of suspected 
acute appendicitis

Ultrasonography is the preferred modality for imaging of suspected acute appendicitis 
except in later pregnancy (more than 35 wk), when MRI or CT may be required

Imaging of suspected 
renal colic

Ultrasonography is the preferred modality for imaging of suspected colic; if the ultrasound 
examination is negative, CT may be required

Imaging of trauma Ultrasonography may be suffi cient for the initial imaging evaluation of a pregnant patient 
who has sustained trauma, but CT should be performed if serious injury is suspected

Imaging of suspected 
cephalopelvic 
disproportion

On the rare occasion that pelvimetry is required to assess cephalopelvic disproportion, 
pelvimetry can be performed with minimal risk using low- dose CT

CT, computed tomography; MRI, magnetic resonance imaging. 

Source: Reproduced with permission from Chen MM, Coakley FV, Kaimal A, Laros RK Jr. Guidelines for computed 
tomography and magnetic resonance imaging use during pregnancy and lactation. Obstet Gynecol. 2008 Aug;112(2 
Pt 1):333-40. Copyright © 2008 The American College of Obstetricians and Gynecologists.
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2PLACENTA PREVIA
Fast Facts
Defi nitions based on ultrasound assessment of placental location:
• Complete Previa— Placental edge covers the internal os or reaches the internal os and is not a 

measurable distance away.
• Partial Previa— Placenta partially covers a dilated internal os (would apply only rarely).
• Low Lying placenta— Placental edge does not reach the internal os, but is 20 mm from the os.

◦ Placenta Previa represents 20% of third trimester bleeding
◦ In the United States, 0.03% maternal mortality
◦ Incidence 1/250 live births
◦ Bleeding is maternal
◦ Often presents as painless, bright- red bleeding
◦ May be associated with contractions

Complete Partial

Marginal Low lying

Figure 2.17. Types of placenta previa
Source: Reproduced with permission from Oyelese Y, Smulian JC. Placenta Previa, Placenta Accreta, and Vasa 

Previa. Obstet Gynecol. 2006;107(4):927-41. Copyright © 2006 The American College of Obstetricians and 
Gynecologists.
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2

Grasp and elevate the uterus with the left hand and tilt it to expose the vessels.

A coronal view of lower uterine segment is shown. Insert the suture into the substance of the cervix without entering 
the uterine cavity and medial to the blood vessels.

Ureter
Cervical branch

Uterine artery
Uterine 
incision (C/S)

The ligation, 2– 3 cm inferior to the uterine incision, includes 2– 3 cm of myometrium in the suture.

Figure 2.21. Uterine artery ligation
Source: Reproduced from O’Leary JA. Stop OB hemorrhage with uterine artery ligation. Cont Ob/Gyn Special 

Issue: Update on Surgery. 1986. Reproduced with the permission of David A. Factor, medical illustrator. Cont 
Ob/Gyn is a copyrighted publication of Advanstar Communications Inc. All rights reserved.
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Figure 2.22. B- Lynch suture for postpartum hemorrhage
Source: Reproduced from Chez RA, B- Lynch C. The B- Lynch suture for control of massive postpartum hemor-

rhage. Cont Ob/Gyn. 1998 Aug:93-98. Reproduced with permission of Mr. Philip Wilson, F.M.A.A., R.M.I.P. 
Cont Ob/Gyn is a copyrighted publication of Advanstar Communications Inc. All rights reserved.
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Tips from Dr. Barbieri on Bakri Balloon Use
Place the Bakri balloon early in the PPH treatment algorithm.
Have 3 clinicians place the balloon.
Teamwork is a key to success here: The Bakri balloon is most quickly and elegantly inserted and 

infl ated when three clinicians team up, as follows:
Clinician #1 scans the uterus, assessing for retained products of conception and providing real- 

time imaging as the balloon is placed and infl ated. This team member provides feedback to 
the others about correct placement and fi lling of the balloon.

Clinician #2 inserts the balloon into the uterus by placing her hand into the vagina and guiding the 
balloon into the proper intrauterine position. (Most often, Clinician #2 is the delivering clini-
cian.) This technique is performed in a manner similar to how one places an intrauterine pressure 
catheter. Clinician #2 stabilizes the balloon in position by maintaining her hand in the vagina. She 
ensures that the balloon does not “pop” out of the lower uterus as the balloon is fi lled.

Clinician #3 simultaneously begins to instill sterile fl uid into the balloon. This team member 
can be a nurse, medical assistant, or surgical technician.

Instill at least 150 mL of fl uid.
Place a pack in the upper vagina to stabilize the balloon in position.
Check the hemoglobin concentration, platelet count, and coagulation status.
Practice your team’s response to PPH with simulation.

Source: From Barbieri RL. Have you made best use of the Bakri balloon in PPH? OBG 
Management. 2011; 23(7):6– 9. © Copyright Frontline Medical Communications.

Tamponade in the Treatment of Postpartum Hemorrhage

Figure 2.23. Manual insertion of a Bakri balloon
Source: Reproduced with permission from Barbieri RL. Have you made best use of the Bakri balloon in PPH? 

OBG Management. 2011; 23(7):6-9. © Copyright Frontline Medical Communications. All rights reserved. Artist: 
Molly Borman- Pullen.
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McDonald Cerclage

Figure 2.25. McDonald cerclage
A weighted speculum and right angle retractors are used to optimized visualization of the surgical fi eld. Starting at 
the vesicocervical refl ection, a purse- string suture is placed in four to six passes circumferentially around the cervix. 
Each pass should be deep enough to contain suffi cient cervical stroma to avoid “pulling through,” but not too 
deep as to enter the endocervical canal. Taking care to avoid the uterine vessels laterally, place the suture high on 
the posterior aspect of the cervix, as this is the most likely site of suture displacement. The suture is tied anteriorly, 
tight enough to be closed at the internal os. Successive knots are placed, and the ends are left long enough to 
facilitate later removal.

Source: Reproduced with permission from Berghella V, Baxter J, Pereira L. Cerclage: should we be doing 
them? Cont Ob/Gyn. 2005; Dec:34-41. Contemporary Ob/Gyn is a copyrighted publication of Advanstar 
Communications Inc. All rights reserved.
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2Modifi ed Shirodkar Cerclage

Figure 2.26. Modifi ed Shirodkar cerclage
The initial transverse incision is made in the anterior cervicovaginal epithelium at the refl ection of the bladder. The 
vesicovaginal fascia is refl ected cephalad to the level of the internal os, similarly to when beginning a vaginal 
hysterectomy. A similar incision is made posteriorly. An Allis clamp is placed laterally with the jaws in the anterior 
and posterior incisions as high on the cervix as possible to minimize the cephalad dissection. Lateral traction is 
placed on the submucosal tissue to avoid the uterine vasculature. The suture is driven by successive passes with 
an atraumatic needle on each side just distal to the Allis clamp above the insertion of the cardinal ligaments. After 
ensuring that the suture tape lies fl at posteriorly, the suture is then tied anteriorly, light enough as to be closed at 
the internal os. Successive knots are placed to facilitate identifi cation and later removal. The mucosal incisions are 
closed over only if active bleeding is noted.

Source: Reproduced with permission from Berghella V, Baxter J, Pereira L. Cerclage: Should we be doing 
them? Cont Ob/Gyn. 2005; Dec:34-41. Contemporary Ob/Gyn is a copyrighted publication of Advanstar 
Communications Inc. All rights reserved.
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Physical Exam Indicated Cerclage (Emergency/Rescue Cerclage)
Fast Facts
• Method to perform cerclage in face of cervical dilation
• Heroic measure

Inclusion Criteria
• Intact membranes
• No evidence of chorioamnionitis
• Advanced dilation
• History compatible with incompetent cervix (not preterm labor)
• No gross fetal anomalies
• Extreme prematurity

Transabdominal Cerclage

Figure 2.27. Transabdominal cerclage
While the surgeon digitally places the uterine vessels laterally, a 5- mm Mersilene suture is guided through the 
broad ligament at the level of the internal os by blunt perforation with a right- angle clamp. This is completed on 
each side and the suture is tied anteriorly.

Source: Reproduced with permission from Berghella V, Baxter J, Pereira L. Cerclage: should we be doing 
them? Cont Ob/Gyn. 2005; Dec:34-41. Contemporary Ob/Gyn is a copyrighted publication of Advanstar 
Communications Inc. All rights reserved.
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Diagnosis
• Estimated gestational age <37 completed weeks
• Uterine activity with either

◦ Cervical dilation >2 cm or 80% effacement OR
◦ Documented cervical change

PRETERM LABOR
Fast Facts
• Preterm birth causes 85% of all perinatal morbidity and mortality
• 11.38% of all pregnancies (National vital statistics report 2013)
• Spontaneous preterm labor (70– 80%)
• Indicated preterm delivery (20– 30%)

Myometrium

E

A

A

C

C

D

D

Cervix

Membranes/
decidua

Labor

Labor

Labor

Smooth 
muscle cell

Connexin 43
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proteins *
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*
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Figure 2.29. Pathways to preterm delivery
Source: Reproduced with permission from Romero R, Dey SK, Fisher SJ. Preterm labor: one syndrome, many 

causes. Science. 2014;345(6198):760-65. Reprinted with permission from American Association for the 
Advancement of Science (AAAS).
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2Prevention

Is there a history of spontaneous preterm birth?
(i.e., a singleton live birth at 160/7–366/7 wk

of gestation or stillbirth before 24 wk presenting
as labor, ruptured membranes, advanced

cervical dilatation, or effacement)

Initial prenatal visit
Comprehensive obstetrical history
Ultrasonographic confirmation of gestational age

and number of fetuses

Prescribe 17OHPC, 250 mg 
IM weekly from 160/7–
366/7 wk of gestation

Is this a singleton pregnancy?

Measure TVCL every 14 days
from 16–24 wk of gestation,
every 7 days if CL <30 mm

Progestogens are ineffective
and cerclage may increase
the risk of preterm birth

If TVCL <25 mm before
24 wk of gestation:

Consider cerclage suture,
especially if patient had
prior spontaneous pre-
term birth at <28 wk or 
if membranes are visible

Continue progesterone
treatment

Yes No

Yes No

Does the patient have signs or symptoms
of parturition (e.g., persistent pelvic pressure,

cramps, or spotting or vaginal discharge)?

TVCL ≤20 mm

Prescribe vaginal
progesterone daily
(200-mg capsules
or suppositories

or 90-mg gel) until
36 wk of gestation

TVCL 21–25 mm

Measure TVCL once
more in 7–14 days

TVCL >25 mm

Provide routine
prenatal care

Use one of the following suggested site-specific
screening strategies:

Universal TVCL screening at 18–24 wk 
of gestation

Universal TACL screening at 18–24 wk 
of gestation, until CL <35 mm

Selective TVCL screening of women with  
the following risk factors:

Prior preterm birth at <34 wk of gestation 
with unknown cause, or twin birth

History of genitourinary infection
Conception with fertility drugs
Black race
Previous cervical surgery
BMI <19.6 or >35.0
Periodontal disease

Have TVCL
performed by
credentialed

ultrasonographer

Yes No

Figure 2.30. Algorithm for the screening and treatment of pregnant women to reduce the risk 
of preterm birth
The defi nition of spontaneous preterm birth includes a stillbirth before 24 weeks of gestation because many 
stillbirths at this gestational age represent the intra partum death of previable neonates.

(continued)
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The symptoms of parturition are symptoms of preterm cervical change, not of active labor; they may occur in 
normal pregnancy. Measurement of cervical length (CL) is appropriate when these symptoms persist for more than 
1 day. There is no evidence- based treatment protocol for twin or triplet pregnancies.

If the transvaginal cervical length (TVCL) is less than 25 mm before 24 weeks of gestation, continued treatment 
with 17OHPC 17 alpha- hydroxy- progesterone caproate (17OHPC) is appropriate, although some experts recom-
mend switching to vaginal progesterone when progressive cervical shortening occurs in such women.

If the TVCL is 20 mm or less and there has been no previous preterm birth, the role of cervical cerclage is 
uncertain. The choice of suggested screening strategies depends on the population of women cared for in the 
practice or clinic.

The risk factors associated with selective TVCL screening represent factors associated with a relative risk of 
preterm birth of 1.5 or more as compared with the risk in the general population of pregnant women, but the list is 
not prescriptive or all- inclusive.

BMI denotes body mass index (the weight in kilograms divided by the square of the height in meters), IM 
intramuscular, and TACL transabdominal cervical length. Gestation is represented in weeksdays/7.

Source: Reproduced with permission from Iams JD. Clinical practice: prevention of preterm parturition. N Engl J 
Med. 2014 Jan 16;370(3):254-61. Copyright © 2014 Massachusetts Medical Society. All rights reserved.

Table 2.52. Current Society for Maternal- Fetal Medicine recommendations regarding use of 
progestogens to prevent preterm birth

Population Recommendation Regarding Use of Progestogens

Asymptomatic

Singletons without prior SPTB and unknown or normal TVU CL No evidence of effectiveness
Singletons with prior SPTB 17P 250 mg IM weekly from 16–20 wk until 36 wk
Singletons without prior SPTB but CL ≤20 mm at ≤24 wk Vaginal progesterone 90- mg gel or 200- mg supposi-

tory daily from diagnosis of short CL until 36 wk
Multiple gestations No evidence of effectiveness

Symptomatic

PTL No evidence of effectiveness
PPROM No evidence of effectiveness

17P, 17- alpha- hydroxy- progesterone caproate; CL, cervical length; IM, intramuscularly; PPROM, preterm premature 
rupture of membranes; PTL, preterm labor; SPTB, spontaneous preterm birth; TVU, transvaginal ultrasound.

Source: Reproduced with permission from Society for Maternal- Fetal Medicine Publications Committee, with 
assistance of Vincenzo Berghella. Progesterone and preterm birth prevention: translating clinical trials data into clinical 
practice. Am J Obstet Gynecol. 2012 May;206(5):376-86. Copyright © 2012 Elsevier.
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2Predicting Preterm Delivery
• Home uterine activity monitoring of unproven benefi t.
• Fetal fi bronectin screening has a strong negative predictive value between 24 and 34 weeks.
• Cervical length on sonogram may be predictive of preterm delivery.
• Prophylactic treatment of mother for group B streptococcus is appropriate pending culture 

results to prevent neonatal infection, but not to prevent pre term delivery.
• Tocolytic therapy may at least provide for administration of corticosteroids or transport to 

tertiary center for delivery.

Table 2.53. Predicted probability of delivery before week 32 by cervical length (millimeters) 
and gestational age in weeks at time of measurement

Cervical 
length, mm

Week of pregnancy

15 16 17 18 19 20 21 22 23 24 25 26 27 28

0 76.3 73.7 70.9 67.9 64.7 61.4 58.0 54.5 51.0 47.5 44.0 40.5 37.2 33.9
5 67.9 64.8 61.5 58.1 54.6 51.1 47.6 44.0 40.6 37.2 34.0 30.9 28.0 25.2
10 58.1 54.7 51.2 47.6 44.1 40.7 37.3 34.1 31.0 28.0 25.3 22.7 20.3 18.1
15 47.7 44.2 40.7 37.4 34.1 31.0 28.1 25.3 22.7 20.4 18.2 16.2 14.3 12.7
20 37.4 34.2 31.1 28.1 25.4 22.8 20.4 18.2 16.2 14.4 12.7 11.2 9.9 8.7
25 28.2 25.4 22.8 20.4 18.2 16.2 14.4 12.7 11.3 9.9 8.7 7.7 6.7 5.9
30 20.5 18.3 16.3 14.4 12.8 11.3 9.9 8.7 7.7 6.7 5.9 5.2 4.5 3.9
35 14.5 12.8 11.3 10.0 8.8 7.7 6.8 5.9 5.2 4.5 4.0 3.5 3.0 2.6
40 10.0 8.8 7.7 6.8 5.9 5.2 4.5 4.0 3.5 3.0 2.6 2.3 2.0 1.7
45 6.8 5.9 5.2 4.5 3.9 3.4 3.0 2.6 2.3 2.0 1.7 1.5 1.3 1.1
50 4.6 4.0 3.5 3.0 2.6 2.3 2.0 1.7 1.5 1.3 1.2 1.0 0.9 0.8
55 3.0 2.7 2.3 2.0 1.8 1.5 1.3 1.2 1.0 0.9 0.8 0.7 0.6 0.5
60 2.0 1.8 1.5 1.3 1.2 1.0 0.9 0.8 0.7 0.6 0.5 0.4 0.4 0.3

Source: Reproduced with permission from Berghella V, Roman A, Daskalakis C, et al. Gestational age at cervical 
length measurement and incidence of preterm birth. Obstet Gynecol. 2007 Aug;110(2 Pt 1):311-17. Copyright © 
2007 The American College of Obstetricians and Gynecologists.
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2Magnesium Sulfate for Neuroprotection

Maternal candidates for magnesium sulfate therapy for fetal neuroprotection:

• 23w0d-31w6d gestational age
• Preterm labor with cervical change and high likelihood of delivery within 12 hours
• Preterm premature rupture of membranes
• Suspected cervical insufficiency with a high likelihood of delivery within 12 hours
• Planned delivery for medical indications or obstetric complications that can safely be delayed 

for magnesium sulfate therapy

The patient returns with risk of preterm delivery and meets the
above criteria. Has the patient been off of magnesium for more than 6 hours?

Implementation

1. Load the patient with 6g of magnesium sulfate IV 
over a total of 20-30 minutes.

2. Run a maintenance infusion of 2 g per hour until 
delivery or 12 hours have elapsed.

Exclusions from protocol:

• Intrauterine fetal demise
• Maternal severe preeclampsia (these 

patients are placed on magnesium for 
seizure prophylaxis)

• Fetuses with lethal anomalies
• Maternal contraindications to 

magnesium sulfate (e.g., Myasthenia 
gravis, renal failure)

Does the patient meet any exclusions?

Load 6 g of magnesium sulfate IV over
20-30 minutes, and continue at 2 g per 

hour until delivery or up to 12 hours

Restart magnesium at 2 g per hour 
IV until delivery or up to 12 hours

Do not initiate
magnesium therapy
for neuroprotection

Yes No

Yes No

Figure 2.32. Algorithm for selection of candidates and administration of magnesium sulfate for 
fetal neuroprotection

Source: Reproduced with permission from Reeves SA, Gibbs RS, Clark SL. Magnesium for fetal neuroprotec-
tion. Am J Obstet Gynecol. 2011 Mar;204(3):202. Copyright © 2011 Elsevier.
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2PERIVIABLE BIRTH
Table 2.59. General guidance regarding obstetric interventions for threatened and imminent 
periviable birth by best estimate of gestational age

20 0/7 Weeks 
To 21 6/7 Weeks

22 0/7 Weeks 
To 22 6/7 Weeks

23 0/7 Weeks 
To 23 6/7 Weeks

24 0/7 Weeks 
To 24 6/7 Weeks

25 0/7 Weeks 
To 25 6/7 Weeks

Neonatal assessment 
for resuscitation*

Not recommended

1A

Consider

2B

Consider

2B

Recommended

1B

Recommended

1B
Antenatal 
corticosteroids

Not recommended

1A

Not recommended

1A

Consider

2B

Recommended

1B

Recommended

1B
Tocolysis for preterm 
labor to allow for 
antenatal corticoste-
roid administration

Not recommended

1A

Not recommended

1A

Consider

2B

Recommended

1B

Recommended

1B

Magnesium sulfate for 
neuroprotection

Not recommended

1A

Not recommended

1A

Consider

2B

Recommended

1B

Recommended

1B
Antibiotics to prolong 
latency during expect-
ant management of 
PPROM if delivery 
is not considered 
imminent

Consider

2C

Consider

2C

Consider

2B

Recommended

1B

Recommended

1B

Intrapartum antibiotics 
for group B strepto-
cocci prophylaxis†

Not recommended

1A

Not recommended

1A

Consider

2B

Recommended

1B

Recommended

1B

Cesarean delivery for 
fetal indication‡

Not recommended

1A

Not recommended

1A

Consider

2B

Consider

1B

Recommended

1B

PROM, premature rupture of membranes.
*Many of the other decisions on this table will be linked to decisions regarding resuscitation and support and should 

be considered in that context; b Group B streptococci carrier, or carrier status unknown; c For example, persistently 
abnormal fetal heart rate patterns or biophysical testing, malpresentation. Many of the other decisions on this table will 
be linked to decisions regarding resuscitation and support and should be considered in that context.

†Group B streptococci carrier, or carrier status unknown.
‡For example, persistently abnormal fetal heart rate patterns or biophysical testing, malpresentation.

Many of the other decisions on this table will be linked to decisions regarding resuscitation and support and should 
be considered in that context; b Group B streptococci carrier, or carrier status unknown; c For example, persistently 
abnormal fetal heart rate patterns or biophysical testing, malpresentation.

Many of the other decisions on this table will be linked to decisions regarding resuscitation and support and should 
be considered in that context; b Group B streptococci carrier, or carrier status unknown.; c For example, persistently 
abnormal fetal heart rate patterns or biophysical testing, malpresentation.

Source: Reproduced with permission from American College of Obstetricians and Gynecologists and the Society 
for Maternal-fetal medicine, Ecker JL, Kaimal A, Mercer BM, Blackwell SC, deRegnier RA, Farrell RM, Grobman WA, 
Resnik JL, Sciscione AC. #3: Periviable birth. Am J Obstet Gynecol. 2015 Nov;213(5):604-614. Copyright © 2015 
The American College of Obstetricians and Gynecologists
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Stoll 2010 – Liveborn 
percentage survival*

Costeloe 2012 – Resuscitated 
percentage survival†

Ishii 2013 – Liveborn 
percentage survival‡

Rysavy – Overall
percentage survival§

Figure 2.33. Percentage of survival by gestational age
Source: Reproduced with permission from American College of Obstetricians and Gynecologists and the 

Society for Maternal-fetal medicine, Ecker JL, Kaimal A, Mercer BM, Blackwell SC, deRegnier RA, Farrell RM, 
Grobman WA, Resnik JL, Sciscione AC. #3: periviable birth. Am J Obstet Gynecol. 2015 Nov;213(5):604-614. 
With permission from Elsevier. Copyright © 2015 The American College of Obstetricians and Gynecologists.
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Rysavy 2015 – Percentage survival with  
moderate or severe impairment overall*

Wood 2000 – Reflects 1995 data; percentage 
survival with severe disability at 30 months†

Moore 2013 – Percentage survival with  
moderate to severe impairment at 4–8 years‡

Marlow 2005 – Reflects 1995 data;  
percentage survival with overall severe 
disability at 6 years§

Ishii 2013 – Percentage survival with  
profound neurodevelopmental impairment ||

Figure 2.34. Percentage with severe or moderate disability by gestational age among 
surviving newborns

*Rysavy (2015).
†Wood (2000).
‡Moore (2013).
§Marlow (2005).
||Ishii (2013).
Source: Reproduced with permission from American College of Obstetricians and Gynecologists and the 

Society for Maternal-fetal medicine, Ecker JL, Kaimal A, Mercer BM, Blackwell SC, deRegnier RA, Farrell RM, 
Grobman WA, Resnik JL, Sciscione AC. #3: periviable birth. Am J Obstet Gynecol. 2015 Nov;213(5):604-614. 
With permission from Elsevier. Copyright © 2015 The American College of Obstetricians and Gynecologists. 
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HYPERTENSIVE DISORDERS OF PREGNANCY
Classifi cation of Hypertensive Disorders of Pregnancy
Chronic Hypertension
• Hypertension present and observable before pregnancy or prior to 20th week of gestation.
• Hypertension defi ned as blood pressure >140 mm Hg systolic or 90 mm Hg diastolic.
• Persistence of hypertension beyond the usual postpartum period.
• Use of antihypertensive medications before pregnancy.

Table 2.82. Diagnostic criteria for preeclampsia

Blood pressure • Greater than or equal to 140 mm Hg systolic or greater than or equal to 90 mm Hg 
diastolic on two occasions at least 4 hours apart after 20 weeks of gestation in a 
woman with a previously normal blood pressure

• Greater than or equal to 160 mm Hg systolic or greater than or equal to 110 mm 
Hg diastolic; hypertension can be confi rmed within a short interval (minutes) to 
facilitate timely antihypertensive therapy

and

Proteinuria • Greater than or equal to 300 mg per 24 hour urine collection (or this amount 
extrapolated from a timed collection)

or
• Protein/creatinine ratio greater than or equal to 0.3*
• Dipstick reading of 1+ (used only if other quantitative methods not available)

Or, in the absence of proteinuria, new-onset hypertension with the new onset of any of the following:

Thrombocytopenia • Platelet count less than 100,000/microliter
Renal insuffi ciency • Serum creatinine concentrations greater than 1.1 mg/dL or a doubling of the serum 

creatinine concentration in the absence of other renal disease
Impaired liver function • Elevated blood concentrations of liver transaminases to twice normal concentration
Pulmonary edema

Cerebral or visual symptoms

*Each measured as mg/dL.

Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Task Force on Hypertension 
in Pregnancy. Hypertension in pregnancy. Copyright © 2013 The American College of Obstetricians and Gynecologists.

Table 2.83. Severe features of preeclampsia (any of these fi ndings)

• Systolic blood pressure of 160 mm Hg or higher, or diastolic blood pressure of 110 mm Hg or higher on two occa-
sions at least 4 hours apart while the patient is on bed rest (unless antihypertensive therapy is initiated before this time)

• Thrombocytopenia (platelet count less than 100,000/microliter)
• Impaired liver function as indicated by abnormally elevated blood concentrations of liver enzymes (to twice normal 

concentration), severe persistent right upper quadrant or epigastric pain unresponsive to medication and not 
accounted for by alternative diagnoses, or both

• Progressive renal insuffi ciency (serum creatinine concentration greater than 1.1 mg/dL or a doubling of the serum 
creatinine concentration in the absence of other renal disease)

• Pulmonary edema
• New- onset cerebral or visual disturbances

Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Task Force on Hypertension 
in Pregnancy. Hypertension in pregnancy. Copyright © 2013 The American College of Obstetricians and Gynecologists.
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2Table 2.84. Risk factors for preeclampsia

• Primiparity
• Previous preeclamptic pregnancy
• Chronic hypertension or chronic renal disease or both
• History of thrombophilia
• Multifetal pregnancy
• In vitro fertilization
• Family history of preeclampsia
• Type I diabetes mellitus or type II diabetes mellitus
• Obesity
• Systemic lupus erythematosus
• Advanced maternal age (older than 40 years)

Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Task Force on 
Hypertension in Pregnancy. Hypertension in pregnancy. Copyright © 2013 The American College of Obstetricians and 
Gynecologists.

Table 2.85. Preconception risk factors for preeclampsia

20– 30% Previous preeclampsia
50% Previous preeclampsia at 28 wk
15– 25% Chronic hypertension
40% Severe hypertension
25% Renal disease
20% PreGestational diabetes mellitus
10– 15% Class B/C diabetes
35% Class F/R diabetes
10– 40% Thrombophilia
10– 15% Obesity/insulin resistance
10– 20% Age >35 years
10– 15% Family history of preeclampsia
6– 7% Nulliparity/primipaternity

Source: Reproduced with permission from Sibai BM. Preeclampsia: 3 preemptive tactics. OBG Management. 
2005;17(2):20-32.© Copyright Frontline Medical Communications.



OBSTETRICS Hypertensive Disorders of Pregnancy

186

Table 2.86. Pregnancy- related risk factors for preeclampsia

Magnitude of Risk Depends On the Number of Factors

2- fold normal Unexplained midtrimester elevations of serum AFP, HCG, inhibin- A
10– 30% Abnormal uterine artery Doppler velocimetry
0– 30% Hydrops/hydropic degeneration of placenta
10– 20% Multifetal gestation (depends on number of fetuses and maternal age)
10% Partner who fathered preeclampsia in another woman
8– 10% Gestational diabetes mellitus
8– 10% Limited sperm exposure (teenage pregnancy)
6– 7% Nulliparity/primipaternity
Limited data Donor insemination, oocyte donation
Limited data Unexplained persistent proteinuria or hematuria
Unknown Unexplained fetal growth restriction

Source: Reproduced with permission from Sibai BM. Preeclampsia: 3 preemptive tactics. OBG Management. 
2005;17(2):20-32.© Copyright Frontline Medical Communications.

Preeclampsia Superimposed upon Chronic Hypertension
• Prognosis worse than in either condition alone.
• Overdiagnosis is appropriate and unavoidable.
• Consider this diagnosis in following fi ndings:

◦ A sudden exacerbation of hypertension, or need to escalate the antihypertensive drug dose 
especially when previously well controlled with these medications

◦ Sudden increase in liver enzymes to abnormal levels
◦ Decrease in platelet count to <100,000/microliter
◦ Symptoms such as right upper quadrant pain or severe headache
◦ Pulmonary congestion or edema
◦ New renal insuffi ciency (creatinine level doubling or increasing to or above 1.1 mg/dL in 

women without other renal disease)
◦ Sudden, substantial, and sustained increase in protein excretion

Table 2.87. Complication rates in women with superimposed preeclampsia vs. women without 
hypertension

Complication
Without Hypertension 

(Per 1000 Cases)
Preeclampsia Superimposed On Chronic 

Hypertension (Per 1000 Cases)

Abruptio placentae 9.6 30.6
Thrombocytopenia 1.6 11.5
Disseminated intravascular coagulation 2.9 17.4
Pulmonary edema 0.2 6.4
Blood transfusion 1.5 16.3
Mechanical ventilation. 0.2 17.0

aUS women, 1988– 1997.

Source: Reproduced with permission from Sibai BM. Preeclampsia: 3 preemptive tactics. OBG Management. 
2005;17(2):20-32.© Copyright Frontline Medical Communications.
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2

•  Delivery
•  Prostaglandins if needed for induction

Maternal and Fetal Findings

• 370/7  weeks or more of gestation  
or
• 340/7 weeks or more of gestation with:   

–  Labor or rupture of membranes
–  Abnormal maternal-fetal test results
– Ultrasonographic estimate of fetal 

weight less than fifth percentile
– Suspected abruptio placentae

•  Less than 370/7 weeks of gestation 
•  Inpatient or outpatient management
 Maternal evaluation: twice weekly
 Fetal evaluation

– With preeclampsia: twice weekly  
nonstress test

–  With gestational hypertension:  
weekly nonstress test

•  370/7 weeks or more of gestation 
•  Worsening maternal or fetal condition*
•  Labor or premature rupture of 

membranes

Yes

Yes

No

Figure 2.39. Management of gestational hypertension or preeclampsia without severe features
Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Task Force 

on Hypertension in Pregnancy. Hypertension in pregnancy. Copyright © 2013 The American College of Obstetri-
cians and Gynecologists.
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Yes

Yes

Yes

• Observe in labor and delivery for first 24–48 hours
• Corticosteroids, magnesium sulfate prophylaxis, and 

antihypertensive medications
• Ultrasonography, monitoring of fetal heart rate, 

symptoms, and laboratory tests

Contraindications to continued expectant management
• Eclampsia
• Pulmonary edema
• Disseminated intravascular 

coagulation
• Uncontrollable severe 

hypertension

Are there additional expectant complications?
• Greater than or equal to 33 5/7 weeks of gestation
• Persistent symptoms
• HELLP or partial HELLP syndrome
• Fetal growth restriction (less than fifth percentile)
• Severe oligohydramnios
• Reversed end-diastolic flow (umbilical artery 

Doppler studies)
• Labor or premature rupture of membranes
• Significant renal dysfunction

Expectant management
• Facilities with adequate maternal and neonatal 

intensive care resources
• Fetal viability: 33 6/7 weeks of gestation
• Inpatient only and stop magnesium sulfate
• Daily maternal-fetal tests
• Vital signs, symptoms, and blood tests
• Oral antihypertensive drugs

• Achievement of 34 0/7 weeks of gestation
• New-onset contraindications to expectant management
• Abnormal maternal-fetal test results
• Labor or premature rupture of membranes
 

Delivery once maternal 
condition is stable

Corticosteroids for 
fetal maturation

Delivery after 48 hours

Delivery

• Nonviable fetus
• Abnormal fetal test results
• Abruptio placentae
• Intrapartum fetal demise

Figure 2.40. Management of severe preeclampsia at less than 34 weeks gestation
Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Task Force 

on Hypertension in Pregnancy. Hypertension in pregnancy. Copyright © 2013 The American College of Obstetri-
cians and Gynecologists.
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2INTRAUTERINE FETAL DEMISE

Inspect fetus and placenta:

• Weight, head circumference, and length of fetus

• Weight of placenta

• Photographs of fetus and placenta

• Frontal and profile photographs of whole body, face, extremi-
ties, palms, and any abnormalities

• Document finding and abnormalities

Obtain consent from parents for cytologic specimens:

• Obtain cytologic specimens with sterile techniques and 
instruments

• Acceptable cytologic specimens (at least one)

—Amniotic fluid obtained by amniocentesis at time of 
prenatal diagnosis of demise: particularly valuable if 
delivery is not expected imminently

—Placental block (1 × 1) cm taken from below the cord 
insertion site on the unfixed placenta

—Umbilical cord segment (1.5 cm)
—Internal fetal tissue specimen, such as costochondral 

junction or patella; skin is not recommended
• Place specimens in a sterile tissue culture medium of lactated

Ringer’s solution and keep at room temperature when trans-
ported to cytology laboratory

Obtain parental consent for fetal autopsy

Fetal autopsy and placental
pathology (may include 
fetal whole-body X-ray)

If no consent is given for
autopsy, send placenta 
alone for pathology

Figure 2.42. Flowchart for fetal and placental evaluation following fetal demise
Source: Reproduced with permission from ACOG Practice Bulletin No. 102: Management of stillbirth. Obstet 

Gynecol. 2009 Mar;113(3):748-61. Copyright © 2009 The American College of Obstetricians and Gynecologists.
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Table 2.104. Estimate of stillbirth risk for selected maternal risk factors 

Condition Prevalence Estimated Rate of Stillbirth OR*

All pregnancies 6.4/1000 1.0

Low- risk pregnancies 80% 4.0– 5.5/1000 0.86
Hypertensive disorders

Chronic hypertension 6%– 10% 6– 25/1000 1.5– 2.7
Pregnancy- induced hypertension

Mild 5.8%– 7.7% 9– 51/1000 1.2– 4.0
Severe 1.3%– 3.3% 12– 29/1000 1.8– 4.4

Diabetes

Treated with diet 2.5%– 5% 6– 10/1000 1.2– 2.2
Treated with insulin 2.4% 6– 35/1000 1.7– 7.0

SLE <1% 40– 150/1000 6– 20
Renal disease <1% 15– 200/1000 2.2– 30
Thyroid disorders 0.2%– 2% 12– 20/1000 2.2– 3.0
Thrombophilia 1%– 5% 18– 40/1000 2.8– 5.0
Cholestasis of pregnancy <0.1% 12– 30/1000 1.8– 4.4
Smoking >10 cigarettes 10%– 20% 10– 15/1000 1.7– 3.0
Obesity (prepregnancy)

BMI 25– 29.9 kg/m2 21% 12– 15/1000 1.9– 2.7
BMI >30 20% 13– 18/1000 2.1– 2.8

Low educational attainment (<12 yr vs. 12 yr+) 30% 10– 13/1000 1.6– 2.0
Previous growth- restricted infant (<10%) 6.7% 12– 30/1000 2– 4.6
Previous stillbirth 0.5%– 1.0% 9– 20/1000 1.4– 3.2
Multiple gestation

Twins 2.7% 12/1000 1.0– 2.8
Triplets 0.14% 34/1000 2.8– 3.7

Advanced maternal age (reference <35 yr)

35– 39 yr 15%– 18% 11– 14/1000 1.8– 2.2
40 yr+ 2% 11– 21/1000 1.8– 3.3

Black women compared with white women 15% 12– 14/1000 2.0– 2.2
*OR of the factor present compared to the risk factor absent.

Source: Reproduced with permission from Fretts RC. Etiology and prevention of stillbirth. Am J Obstet Gynecol. 2005 
Dec;193(6):1923-35. Copyright 2005 Elsevier.
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2Table 2.105. Elements of the stillbirth evaluation

Key Components Details Comments

Patient history Family history
• Recurrent spontaneous abortions
• Venous thromboembolism or pulmonary embolism
• Congenital anomaly or abnormal karyotype
• Hereditary condition or syndrome
• Developmental delay
• Consanguinity
Maternal history
• Prior venous thromboembolism or pulmonary 

embolism
• Diabetes mellitus
• Chronic hypertension
• Thrombophilia
• Systemic lupus erythematosus
• Autoimmune disease
• Epilepsy
• Severe anemia
• Heart disease
• Tobacco, alcohol, drug, or medication abuse
Obstetric history
• Recurrent miscarriages
• Previous child with anomaly, hereditary condition, or 

growth restriction
• Previous gestational hypertension or preeclampsia
• Previous Gestational diabetes mellitus
• Previous placental abruption
• Previous fetal demise
Current pregnancy
• Maternal age
• Gestational age at fetal death
• Medical conditions complicating pregnancy

◦ Hypertension
◦ Gestational diabetes mellitus
◦ Systemic lupus erythematosus
◦ Cholestasis

• Pregnancy weight gain and body mass index
• Complications of multifetal gestation, such as 

twin-twin transfusion syndrome, twin reversed arterial 
perfusion syndrome, and discordant growth

• Placental abruption
• Abdominal trauma
• Preterm labor or rupture of membranes
• Gestational age at onset of prenatal care
• Abnormalities seen on an ultrasound image
• Infections or chorioamnionitis

(continued)
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Key Components Details Comments

Fetal autopsy If patient declines, external evaluation by a trained 
perinatal pathologist. Other options include photo-
graphs, X- ray imaging, ultrasonography, magnetic 
resonance imaging, and sampling of tissues, such as 
blood or skin.

Provides important information in 
approximately 30% of cases

Fetal karyotype Amniocentesis before delivery provides the greatest 
yield (84%). Umbilical cord proximal to placenta if 
amniocentesis declined (30%). Fluorescence in situ 
hybridization may be useful if fetal cells cannot be 
cultured.

Abnormalities found approximately 8%

Placental 
examination

Includes evaluation for signs of viral or bacterial infec-
tion. Discuss available tests with pathologist.

Provides additional information in 
30% of cases. Infection is more 
common in preterm stillbirth (19% 
versus 2% at term)

Maternal evaluation 
at time of demise

• Complete blood count
• Fetal- maternal hemorrhage screen: Kleihauer– Betke 

test or comparable test for fetal cells in maternal 
circulation

• Human parvovirus B- 19 immunoglobulin G and 
immunoglobulin M antibody

• Syphilis
• Lupus anticoagulant
• Anticardiolipin antibodies
• Thyroid- stimulating hormone
• Thrombophilia (selected cases only)

◦ Factor V Leiden
◦ Prothrombin gene mutation
◦ Antithrombin III
◦ Fasting homocysteine

Routine testing for thrombophilias 
is controversial and may lead to 
unnecessary interventions. Consider in 
cases with severe placental pathology 
and or growth restriction, or in the 
setting of a personal or family history 
of thromboembolic disease

Postpartum Protein S and protein C activity (selected cases)

Parental karyotype (if appropriate)
In selected cases Indirect Coombs test

Glucose screening (oral glucose tolerance test, 
hemoglobin A1C)

Toxicology screen

If not performed previously in 
pregnancy

In the large for gestational age baby

In cases of placental abruption or 
when drug use is suspected

Unproven benefi t Antinuclear antibody test

Serology for toxoplasmosis, rubella, cytomegalovirus, 
herpes simplex virus

Many times is an incidental 
fi nding and may lead to unnecessary 
interventions

Rarely helpful, infection causing death 
is made by history and examining the 
baby, placenta, and cord

Developing 
technology

Comparative genomic hybridization

Testing for single- gene mutations

Testing for confi ned placental mosaicism and nucleic 
acid- based testing for infection

The value of these has not yet been 
established

Source: Reproduced with permission from ACOG Practice Bulletin No. 102: Management of stillbirth. Obstet Gyne-
col. 2009 Mar;113(3):748-61. Copyright © 2009 The American College of Obstetricians and Gynecologists.
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2NONIMMUNE HYDROPS
Evaluation

ALIVE ALIVE

Alive
newborn

Alive
fetus

ALIVE

Intra-
uterine
demise

>96 h 
or 

<96 h

Post-
natal

demise

Positive maternal antibody
screen (Coombs test)

Physical examination
Photographic documentation (6)

Blood cell count,
Blood grouping and Rh

Hb electrophoresis,
Kleihauer-Betke test

Erythrocytic enzymes
TORCHES-CLAP (14)

karyotype, DNA storage
Inborn errors of metabolism 

testing (12)
Echocardiography and Doppler

Total body scan, MRI, 
Lymphoscintigraphy, 

lymphanglo-MRI

Fetal echocardiography and 
Doppler Karyotype, DNA storage

Inborn errors of metabolism 
testing (12)

Fetal blood testing (13)
Total body scan, MRI

Autopsy (3)
(consider MRI if refused autopsy)

TTTS (4)
Fetus measurement (5)

Photographic documentation (6)
Total body X-ray scan (7)

Skin for fibroblast culturing (8)
Frozen tissue (9) and fluid 

storages (10)
Immunohistochemical study (11)

IMMUNE HYDROPS

HYDROPS RECOGNITION

DIAGNOSIS NO DIAGNOSIS

NONIMMUNE HYDROPS

OVERALL ANALYSIS

Ear cartilage
culture (8)

Maternal history (1)
Maternal blood and 
invasive testing (2)

<96 h

>96

YES

YES

YESYES
NONO

NO

NO

Figure 2.43. Algorithm for the evaluation of nonimmune hydrops
(1) Maternal history. Consider collagen-vascular diseases, organ transplant, blunt abdominal trauma, coagu-

lopathies, sexually transmitted disorders, thyroid disorders, diabetes mellitus, viral infections, teratogenics through 
occupation, pets or place of living, and jaundice in other family member. Consider maternal medication use: 
indomethacin, sodium diclofenac, or potentially teratogenic drugs during pregnancy; prior administration of blood 
product; risks of illicit drug use. Determine ethnicity and chances for hemoglobinopathies in the population from 
which parents originate. Exclude immune hydrops. Check history of previous pregnancies: jaundice in previous 
child, twin-to-twin tranfusion syndrome (TTTS; see point 4), genetic disorders in earlier fetuses and children, 
chromosomal abnormalities, inborn errors of metabolism (see point 12), congenital malformations, cardiac defects, 
fetal death, polydramnios, torches- clap (see point 14).

(2) Maternal blood and invasive testing. Blood cell count, blood grouping and Rh, hgb electrophoresis, 
Kleihauer- Betke test, erythrocytic enzymes (include at least G6PD, pyruvate kinase, and glucose phosphate isom-
erase), torches- clap, serum alpha- fetoprotein, maternal anti- ssa/ssb antibodies, karyotype, DNA storage, inborn 
errors of metabolism, total body scan, and MRI.

(3) Autopsy. The value of autopsy can not be overestimated. If consent to autopsy is refused, a total body MRI 
may be a non invasive and acceptable alternative for the family involved.

(4) TTTS. Twin- to- twin transfusion syndrome, including acardiac parasitic twin.
(5) Fetal measurements. Length, weight, and skull circumference are obligatory. Foot length can be used to 

determine gestational age. Other useful measurements can be inner canthal distance, outer canthal distances, 
philtrum length, and ear length. In severe hydrops, some of the obtained values may be unreliable.

(continued)
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(6) Photographic documentation. A full body picture, facial pictures in two directions, and pictures of any other 
structure that seems abnormal can be an important tool in diagnosis. Digital photographs are advisable, as such 
pictures can be more easily used in consultations.

(7) Total body X-ray scan. A total body radiograph in two directions is useful and will allow diagnosis of most 
skeletal dysplasias and dysostoses. Detailed views of the hands and feet should be made if the suspicion of a 
skeletal dysplasia or dysostosis is high.

(8) Skin for fi broblast culturing. A skin specimen (diameter 3– 5 mm) should be collected and placed in culture 
medium. If culture media are unavailable, the skin specimen can be placed in sterile saline for a short time only. 
Do not allow specimen to freeze. It is our experience ear cartilage is usually the tissue that remains the longest 
viable. If there is intrauterine demise and delivery will be induced using prostaglandins, it is advisable to obtain 
amnion cells before induction of the delivery, as growth of fi broblasts is usually very poor after prostaglandins.

(9) Frozen tissue storage. Include specimen from muscle, heart, brain, liver, intestine, kidney, peripheral nerve, 
bone marrow, conjunctiva, amniocytes, and placenta. The specimens should be frozen as soon as possible at 
−70°C if available, or otherwise at −20°C. Tissue specimens should be stored in a non fi xed way and not treated 
with a preservative.

(10) Fluid storages. Parental informed consent. Include plasma, blood, urine, visceral effusion, bile, cerebro-
spinal fl uid. Use fi lter paper for adjunctive storage; the specimen should be allowed to dry. Post- mortem blood 
specimen collection is possible during many hours after demise by intracardiac puncture. Urine may be obtained 
by swabbing the bladder. Bile collection is obtained by direct gallbladder puncture. Cerebrospinal fl uid collection 
is obtained by anterior fontanel puncture.

(11) Immunohistochemical studies. Routine staining on fi ve microtome sections, using as monoclonal antibodies 
at least a cd 31 antibody, a cd 34 antibody, a smooth muscle actin antibody, and podoplanin (d2- 40) is advis-
able. Inclusion of specimens from the nuchal region is useful.

(12) Inborn errors of metabolism testing. Consider lysosomal storage diseases: lysosomal enzyme and molecular 
analysis in cultured amniocytes or cell line from trophoblast. Hydrops fetalis has been described in Gaucher disease 
type II, Morquio disease, Hurler syndrome, Sly syndrome, Farber disease, gm1 gangliosidosis, i- cell disease, 
Niemann- pick disease type A and type C, infantile sialic acid storage disorder, alpha- neuroaminidase defi ciency, 
multiple sulfatase defi ciency, and Wolman disease. Consider also non lysosomal diseases, including glycogenosis 
type IV, long- chain hydroxy- acyl coa dehydrogenase defi ciency, CDG type1A, CDG type i/ix, hypothyroidism, 
carnitine defi ciency, and Smith-Lemli-Opitz syndrome.

(13) Fetal blood testing. Consider fetal karyotype, fetal complete blood count, hemoglobin electrophoresis, 
torches- clap, fetal albumin, and inborn errors of metabolism.

(14) Torches- clap. Toxoplasma gondii, rubella virus, cytomegalovirus, herpes simplex virus, enterovirus, syphilis, 
chickenpox [varicella-zoster] virus, lyme disease [borrelia burgdoferi], AIDS, parvovirus B19.

Source: Reproduced with permission from Bellini C, Hennekam RCM, Bonioli E. A diagnostic fl ow chart for 
NONIMMUNE HYDROPS fetalis. Am J Med Gen. 2009;149A(5):852-53. Copyright © 2009 Wiley-Liss, Inc.
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Table 2.107. Therapy for selected etiologies of nonimmune hydrops

Recommendations Grading of Recommendations

• We recommend that initial evaluation of hydrops include an anti-
body screen (indirect Coombs test) to verify that it is nonimmune, 
targeted sonography with echocardiography to evaluate for fetal 
and placental abnormalities, MCA Doppler evaluation for ane-
mia, and fetal karyotype or chromosomal microarray analysis, 
regardless of whether structural fetal anomalies are identifi ed

1C

Strong recommendation, low- quality evidence

• We recommend that fetal therapy decisions be based on under-
lying etiology, in particular whether there is a treatable cause 
and the gestational age that NIHF develops or is fi rst identifi ed

1C

Strong recommendation, low- quality evidence

• As prematurity is likely to worsen prognosis, we recommend that 
preterm delivery be undertaken only for obstetric indications

1C

Strong recommendation, low- quality evidence
• We recommend that pregnancies with NIHF due to nonlethal 

or potentially treatable etiologies be considered candidates for 
corticosteroid therapy and antepartum surveillance, and that they 
be delivered at a center that has capability to stabilize and treat 
critically ill neonates

1C

Strong recommendation, low- quality evidence

• We recommend that in most cases, development of mirror 
syndrome is an indication for delivery

1C

Strong recommendation, low- quality evidence

MCA, middle cerebral artery; NIHF, nonimmune hydrops fetalis.

Source: Reproduced with permission from Society for Maternal- Fetal Medicine (SMFM), Norton ME, Chauhan SP, 
Dashe JS. Society for maternal- fetal medicine (SMFM) clinical guideline #7: nonimmune hydrops fetalis. Am J Obstet 
Gynecol. 2015 Feb;212(2):127-39. Copyright © 2015 Elsevier.
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2ISOIMMUNIZATION

Titer determined

Antigen negativeAntigen positive

Homozygous

≤ 1.5 MoM > 1.5 MoM

Heterozygous

Red cell antibody associated with HDFN

< 32; <8 for 
Kell

> 32; ≥ 8 for 
Kell

Determine paternal 
antigen status

Fetus antigen 
positive

Fetus antigen 
negative

No further
therapy required

Deliver by 38 
weeks' gestation

Determine paternal 
zygosity

Repeat titer Q 
month until 28 

weeks than 
Q 2 weeks

Start weekly MCA 
Dopplers after 

18 weeks' 
gestation

Deliver by 38 weeks' 
gestation if Dopplers 

remain normal

Schedule for 
intrauterine 
transfusion

Amniocentesis or 
free fetal DNA 

(K1, C, c, E only) 
for fetal antigen 

typing

History of previous 
fetus or neonate 

affected by HDFN

Figure 2.44. Evaluation of obstetric patients with a positive indirect Coombs test result
Source: Reproduced with American College of Obstetricians and Gynecologists. PROLOG Obstetrics, 7th 

Ed. Washington, DC: American College of Obstetricians and Gynecologists; 2013. Copyright © 2013 The 
American College of Obstetricians and Gynecologists.
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Table 2.108. Non- Rhesus- D antibodies associated with hemolytic disease of the fetus and newborn

Antigen System Specifi c Antigen Antigen System Specifi c Antigen Antigen System Specifi c Antigen

Infrequently associated with severe disease

Colton - Coa

- Co3

MNS - Mta

- MUT

Rhesus - HOFM

- LOCR
Diego - ELO

- Dia

- Dib

- Wra

- Wrb

- Mur

- Mv

- s

- sD

- S

- Riv

- Rh29

- Rh32

- Rh42

- Rh46
Duffy - Fya - U - STEM

Kell - Jsa - Vw - Tar

- Jsb Rhesus - Bea Other antigens - HJK

- k (K2) - C - JFV

- Kpa

- Kpb

- K11

- K22

- Ku

- Ula

- Ce

- Cw

- Cx

- ce

- Dw

- E

- JONES

- Kg

- MAM

- REIT

- Rd

Kidd - Jka - Ew

MNS - Ena

- Far

- Hil

- Hut

- M

- Mia

- Mit

- Evans

- e

- G

- Goa7

- Hr

- Hro

- JAL

Associated with mild disease

Dombrock - Doa

- Gya

- Hy

- Joa

Gerbich - Ge2

- Ge3

- Ge4

- Lsa

Scianna Other - Sc2
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Source: Reproduced with permission from Moise KJ. Fetal anemia due to non-Rhesus-D red-cell alloimmunization. 
Semin Fetal Neonatal Med. 2008 Aug;13(4):207-214. Copyright © 2008 Elsevier.

Middle Cerebral Artery Doppler Evaluation
• Ultrasound measurement of the MCA peak systolic blood fl ow velocity can be used to predict 

fetal anemia instead of the DOD- 450.
• MCA Dopplers are 88% sensitive and 82% specifi c for fetal anemia, whereas DOD- 450 was 

76% sensitive 77% specifi c for fetal anemia (Oepkes 2006).
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THYROID DISEASE IN PREGNANCY
Fast Facts
• Thyroid disease is the second most common endocrine disease in reproductive age women.
• The American College of Obstetricians and Gynecologists does not recommend routine 

screening of asymptomatic pregnant patients.
• See also pages 564-569 in the Reproductive Endocrinology section.
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Total T4
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TSH

Free T4

Weeks of Gestation

Figure 2.48. The pattern of changes in serum concentrations of thyroid function studies and 
hCG according to gestational age
TBG, thyroid-binding globulin; T4, thyroxine; TSH, thyroid-stimulating hormone.

The shading area represents the normal range of thyroid-binding globulin, total thyroxine, thyroid-stimulating 
hormone, or free T in the nonpregnant woman.

Source: Reproduced with permission from Casey BM, Leveno KJ. Thyroid disease in pregnancy. Obstet Gyne-
col. 2006;108(5):1283-92. Copyright © 2006 The American College of Obstetricians and Gynecologists.
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Table 2.120. Changes in thyroid function studies in normal pregnancy and in thyroid disease

Maternal Status TSH Free T4

Pregnancy Varies by trimester* No change
Overt hyperthyroidism Decrease Increase
Subclinical hyperthyroidism Decrease No change
Overt hypothyroidism Increase Decrease
Subclinical hypothyroidism Increase No change

t4, thyroxine; TSH, thyroid- stimulating hormone.
*The level of TSH decreases in early pregnancy because of weak TSH receptor stimulation due to substantial 

quantities of human chorionic gonadotropin during the fi rst 12 weeks of gestation. After the fi rst trimester, TSH levels 
return to baseline values.

Source: Reproduced with permission from American College of Obstetricians and Gynecologists. ACOG Practice 
Bulletin No. 148: Thyroid disease in pregnancy. Obstet Gynecol. 2015;125:996-1005. Copyright © 2015 The 
American College of Obstetricians and Gynecologists.
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Figure 2.49. Gestational age- specifi c thyroid stimulating hormone nomogram
Gestational age- specifi c thyroid stimulating hormone (TSH) nomogram derived from 13,599 and 132 twin 
pregnancies as reported by Dashe and colleagues.

Source: Reproduced with permission from Dashe JS, Casey BM, Wells CE, et al. Thyroid- stimulating hormone 
in singleton and twin pregnancy: importance of gestational age- specifi c reference ranges. Obstet Gynecol. 2005 
Oct;106(4):753-57. Copyright © 2006 The American College of Obstetricians and Gynecologists.
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CHAPTER 3

Genetics

CARRIER SCREENING BASICS
Autosomal Recessive Inheritance
• Most disorders screened are autosomal recessive. Two carriers of the same disorder have a 

25% risk with each pregnancy to have an affected child.

Carrier father Carrier mother

75% unaffected

Non-carrier Carrier Carrier Affected

Figure 3.1. Outcomes in autosomal recessive genetic diseases
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ETHNIC-SPECIFIC SCREENING
• Non- Hispanic white individuals should be offered cystic fi brosis carrier screening.
• People of Eastern European Jewish descent (Ashkenazi Jews) should be offered screening for 

Tay-Sachs disease, Canavan disease, familial dysautonomia, and cystic fi brosis. Individuals can 
ask about screening for other disorders. Carrier screening is available for mucolipidosis IV, 
Niemann– Pick disease type A, Fanconi anemia group C, Bloom syndrome, and Gaucher disease.

• People of African, Mediterranean, and Southeast Asian heritage should be offered screening 
for thalassemias and sickle cell disease.

Table 3.1. Ethnic-specifi c genetic carrier screening
Disorders typically recommended based on a patient’s ethnic background. Disorders may occur outside of high- risk 
ethnicities.

Ethnic Background Disorder Carrier Frequency

African American Alpha thalassemia

Beta thalassemia

Sickle cell disease

1 in 30

1 in 75

1 in 10
Ashkenazi Jewish Ashkenazi Jewish panel* 1 in 5
Asian Alpha thalassemia

Beta thalassemia

1 in 20

1 in 50
Cajun Tay- Sachs disease Increased
French Canadian Tay- Sachs disease 1 in 251
Irish Tay- Sachs disease 1 in 522, 3
Hispanic Alpha thalassemia

Beta thalassemia

Sickle cell

Variable

1 in 32– 75

1 in 30– 200
Mediterranean Alpha thalassemia

Beta thalassemia

Sickle cell disease

1 in 30– 50

1 in 20– 30

1 in 30– 50
Middle Eastern Alpha thalassemia

Beta thalassemia

Sickle cell disease

Variable

1 in 50

1 in 50– 100
Sephardic Jewish Alpha thalassemia

Beta thalassemia

Sephardic Jewish panel**

1 in 4– 100

1 in 5– 7

Increased

Courtesy of Good Start Genetics.

• Ashkenazi Jewish disorders: Recommended for Jewish individuals from Eastern Europe. Dis-
orders range in severity and symptoms; however, all can have a serious impact on quality of 
life and life expectancy. May occur outside the Ashkenazi Jewish population at a reduced 
frequency. The 1- in- 5- carrier frequency is based on the full extended screening panel.

• Sephardic Jewish disorders: Recommended for Jewish individuals from Spain, Portugal, the 
Middle East, or North Africa. Disorders range in severity and symptoms; however, all can have 
a serious impact on quality of life and life expectancy. May occur outside the Sephardic Jewish 
population at a reduced frequency.
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◦ Disorders at increased frequency (not all appropriate for routine carrier screening) include 
alpha- thalassemia, ataxia telangiectasia, beta- thalassemia, corticosterone methyloxidase 
type II defi ciency, Costeff optical atrophy, cystic fi brosis, hereditary inclusion body myop-
athy, familial Mediterranean fever, glucose- 6- phosphate- dehydrogenase (G6PD) defi ciency, 
limb girdle muscular dystrophy, metachromatic leukodystrophy, polyglandular syndrome, 
pseudocholinesterase defi ciency, spinal muscular atrophy, and Wolman syndrome.

Table 3.2. Genetic disorders in the Ashkenazi Jewish population

Disorder Gene Ashkenazi Jewish Carrier Frequency

Bloom’s syndrome2, 3 BLM 1 in 134
Canavan disease1, 2, 3 ASPA 1 in 55
Cystic fi brosis1, 2, 3 CFTR 1 in 23
Dihydrolipoamide Dehydrogenase 
Defi ciency3

DLD 1 in 107

Familial dysautonomia1, 2, 3 IKBKAP 1 in 31
Familial hyperinsulinism3 ABCC8 1 in 68
Fanconi anemia C2, 3 FANCC 1 in 100
Gaucher disease2, 3 GBA 1 in 15
Glycogen storage disease type 1a3 G6PC 1 in 64
Joubert syndrome type 23 TMEM216 1 in 92
Maple syrup urine disease A/B3 BCKDHB/A 1 in 97
Mucolipidosis type IV2, 3 MCOLN1 1 in 89
Nemaline myopathyc NEB 1 in 168
Niemann- Pick disease type A/Bb, c SMPD1 1 in 115
Spinal muscular atrophyb, c SMN1 1 in 67
Tay- Sachs diseasea, b, c HEXA 1 in 27
Usher syndrome type 1Fc PCDH15 1 in 147
Usher syndrome type IIIc CLRN1 1 in 120
Walker- Warburg syndromec FKTN 1 in 150

aACOG recommended disorder.
bACMG recommended disorder.
cJewish advocacy organization recommended disorder.
1Andermann (1977).

2Van Bael (1996).
3Branda (2004).

Courtesy of Good Start Genetics.
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Table 3.3. Current ACOG and ACMG screening guidelines

Screen ACOG (Year of Publication) ACMG (Year of Publication)

Cystic Fibrosis Screening should be offered to all women of repro-
ductive age (2001, reaffi rmed 2011) 

Screening should be considered by all 
couples for use for use before conception 
or prenatally (2001, reaffi rmed 2013) 

Spinal Muscular 
Atrophy

Preconception and prenatal screening is not recom-
mended in the general population (2009) 

Carrier testing should be offered to all 
couples regardless of race or ethnicity 
(2008, reaffi rmed 2013) 

Fragile X Population carrier screening is not recommended 
(2010) 

Population carrier screening is not recom-
mended except as part of a well- defi ned 
clinical research protocol (2005) 

Hemoglobinopathies Individuals of African, Southeast Asian, and Mediter-
ranean descent are at increased risk for being car-
riers of hemoglobinopathies and should be offered 
carrier screening and, if both parents are determined 
to be carriers, genetic counseling (2007) 

Not currently addressed

Ashkenazi Jewish 
Descent

Individuals of AJ ancestry should be offered screening 
for four disorders— CF, TSD, Familial Dysautonomia 
(FD), and Canavan Disease (CD) and should be 
made aware of the availability of testing for fi ve addi-
tional diseases— Fanconi Anemia Group C, Gaucher 
disease type I, Niemann- Pick disease type A, Bloom 
syndrome, and Mucolipidosis type IV (2009) 

Screening should be offered for CF, TSD, 
Familial Dysautonomia, Canavan Disease, 
Fanconi anemia (Group C), Niemann- Pick 
(Type A), Bloom syndrome, Mucolipidosis 
IV, and Gaucher disease (2008) 

Expanded Carrier 
Screening

Not currently addressed The proper selection of appropriate 
disease- causing targets for general 
population- based carrier screening (i.e., 
absence of a family history of the disorder) 
should be developed using clear criteria, 
rather than simply including as many 
disorders as possible (2013) 

Source: Adapted from Bajaj K, Gross SJ. Carrier screening: past, present, and future. J Clin Med. 
2014;3(3):1033-42.

Table 3.4. Carrier frequency for cystic fi brosis, Fragile X, and spinal muscular atrophy

Disorder (Gene) Ethnicity Carrier Frequency

Cystic fi brosis (CFTR) African American

Ashkenazi Jewish

Asian

Caucasian

Hispanic

1 in 61

1 in 23

1 in 94

1 in 25

1 in 58
Fragile X syndrome (FMR1) All ethnicities 1 in 178 women
Spinal muscular atrophy (SMN1) African American

Ashkenazi Jewish

Asian

Caucasian

Hispanic

1 in 72

1 in 67

1 in 59

1 in 47

1 in 68

Courtesy of Good Start Genetics.
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Beta- Thalassemia
• Caused by mutations in the beta- globin gene (HBB).
• Carriers typically have a low mean corpuscular volume (MCV) on CBC and elevated hemoglo-

bin A2 on electrophoresis.
◦ Partners of beta- thalassemia carriers should be screened for beta- thalassemia and sickle cell 

disease; heterozygous beta- thalassemia and sickle cell mutations cause sickle- beta- thalassemia, 
which could be clinically severe.

• Severity ranges from mild to severe, depending on residual beta- globin production.
◦ Symptoms may include poor growth, skeletal abnormalities, risk for infection, and short-

ened lifespan.

Figure 3.4. Summary of Alpha Thalassemia
Source: Reproduced with permission from The Calgary Guide to Understanding Disease, a collaborative 

student/faculty project of the University of Calgary. For this, and other materials which illuminate the connection 
between pathophysiology and clinical symptoms and signs, visit thecalgaryguide.com.
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CHAPTER 4

Ultrasound

FETAL ANATOMY SCAN

Figure 4.1. Fetal anatomic landmarks
Source: Reproduced with permission from Advanced Technology Laboratories (ATL), Bothell, Washington. 

Clinical Source: Jeanne Crowley, RDMS, and Sabrina Craigo, MD, Center for Prenatal Diagnosis, New England 
Medical Center, Boston, Massachusetts.
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Figure 4.2. Fetal intracranial anatomy
Source: Reproduced with permission from Advanced Technology Laboratories (ATL), Bothell, Washington. 

Clinical Source: Jeanne Crowley, RDMS, and Sabrina Craigo, MD, Center for Prenatal Diagnosis, New England 
Medical Center, Boston, Massachusetts.
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TRANSVAGINAL CERVICAL LENGTH
Cervix Measurement Criteria
Using transvaginal imaging, take repeated measurements of the cervix until you get three mea-
surements that meet all nine criteria listed below and that differ by less than 10%. Of these excel-
lent measures, record the SHORTEST BEST. When submitting images for the CLEAR image 
review, reviewers recommend that participants not submit cervical images from a patient with 
an existing cerclage. Although CLEAR will accept cervical images obtained in women with a 
cerclage in place, sonographers should be aware that it can be more diffi cult to demonstrate the 
required landmarks in these patients.g y p g p p ,

cord shortest distance between “notches.” This should be done on at least 3 separate ima
ne good way to obtain “shortest best” cervical length is to measure length repeatedly 
riation between measurements is <10%.

Source: Iams. Transvaginal ultrasound measurement of cervical length. Am J Obstet G
l 2013.365.e2.

eria for Acceptable Cervical Ultrasound Image 
 Measurement of Cervical Length4,5
age quality
Image creation
Cervix fills 67– 75% of image
Maternal bladder is empty
Examination performed ≥3 min
Pressure applied

Fundal or suprapubic
Anterior and posterior cervix of equal size
Landmarks identified

Figure 4.6. Measurement of the cervical length for preterm labor risk assessment

 1. Measurement is taken on a transvaginal image:
◦ Transvaginal measurements are the gold standard for ultrasound cervix measurements.
◦ Short cervix can be missed on transabdominal scans.

 2. The transvaginal image is fi lled primarily with the cervix and the fi eld of view is optimized for 
measurement:
◦ Approximately 75% of the image should be occupied by the cervix.
◦ The bladder should be visible.

 3. The anterior width of the cervix equals the posterior width:
◦ The anterior cervical thickness is equal to the posterior cervical thickness.
◦ The echogenicity is similar both anterior and posterior.
◦ There is limited concavity created by the transducer.

 4. The maternal bladder is empty:
◦ The maternal bladder has a variable effect on the cervical length.

 5. The internal os is seen:
◦ The internal os is a small triangular area at the superior portion of the endocervical canal.
◦ The internal os is adjacent to the uterine cavity.
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 6. The external os is seen:
◦ The external os is a small triangular area at the inferior portion of the endocervical canal.
◦ The anterior and posterior portions of the cervix come together at the external os.

 7. The endocervical canal is visible throughout:
◦ The endocervical canal is a linear echogenicity created by the interface between the anterior 

and posterior walls of the cervix.
◦ The canal extends between the internal and external os.

 8. Caliper placement is correct:
◦ Calipers are placed where the anterior and posterior walls of the cervix touch at the internal 

and external os.
◦ Calipers do not extend to the outermost edge of the cervical tissue.
◦ Calipers extend along the endocervical canal.
◦ If the cervix is curved two or more linear measurements are performed and the values added 

together to obtain the cervical length. Do not trace the cervical length.
 9. Cervix mobility is considered:

◦ Insert transvaginal probe to view the cervix—withdraw probe until the image blurs to reduce 
compression from the transducer, then reapply just enough pressure to create best image.

◦ Visualize the cervix for 3–5 minutes and watch for shortening or funneling.
◦ Apply mild suprapubic or fundal pressure to watch for funneling. Reduce probe pressure 

while fundal or suprapubic pressure applied.

Source: Reproduced with permission from The Perinatal Quality Foundation.
The Perinatal Quality Foundation (PQF) was established in 2005. The mission of PQF is to 

improve the quality of Maternal- Fetal Medicine medical services by providing state-of-the-art 
educational programs and evidence-based, statistically valid monitoring systems to evaluate 
current practices and facilitate the transition of emerging technologies into clinical care.

As evidence built to support a role for progesterone to prevent preterm birth in subsets 
of patients with short cervical length, the need to standardize the measurement of the cervix 
became apparent. PQF convened a task force in November 2011 with representatives and 
experts. Membership on the task force included representatives from the American College of 
Radiology (ACR), the American College of Obstetrics and Gynecology (ACOG), the Ameri-
can College of Osteopathic Obstetrics and Gynecology (ACOOG), the American Institute of 
Ultrasound in Medicine, the Society of Diagnostic Medical Sonographers (SDMS), and the 
Society of Maternal Fetal Medicine (SMFM). The task force developed a consensus education 
initiative that presented standard criteria for sonographic cervical measurement in pregnancy.

The Cervical Length Education and Review program (CLEAR) is a product of task force 
deliberations. The CLEAR program provides educational lectures, optional examinations, and 
scored image reviews. Those who complete the lectures and who pass the examination and 
image review receive documents verifying that they have completed the CLEAR program. 
They also qualify for CME provided by both SDMS and ACOG. Names of those who com-
plete the program are listed on the CLEAR website.

The volunteers and staff involved in the development of the CLEAR program hope that the 
site will facilitate measurement of the cervix in a standard and accurate manner. The site is 
designed for education and practice.

Please contact us if you have suggestions or questions at CLEARSupport@perinatalquality
.org or visit us on the internet at https://clear.perinatalquality.org.
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CHAPTER 5

Contraception

CONTRACEPTIVE CHOICES
Table 5.1. Percentage of women experiencing an unintended pregnancy during the fi rst year 
of typical use and the fi rst year of perfect use of contraception, and the percentage continuing 
use at the end of the fi rst year

% of Women Experiencing an Unintended 
Pregnancy Within the First Year of Use

% of Women 
Continuing Use at 

1 Year3

Method (1) Typical use1 (2) Perfect use2 (3) (4)

No method4 85 85
Spermicides5 28 18 42
Fertility awareness- based methods 24 47

Standard Days method6 5

TwoDay method6 4

Ovulation method6 3

Symptothermal method6 0.4
Withdrawal 22 4 46
Sponge 36

Parous women 24 20
Nulliparous women 12 9

Condom7

Female (fc) 21 5 41
Male 18 2 43

Diaphragm8 12 6 57
Combined pill and progestin- only pill 9 0.3 67
Evra patch 9 0.3 67
NuvaRing 9 0.3 67
Depo- Provera 6 0.2 56

(continued)
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% of Women Experiencing an Unintended 
Pregnancy Within the First Year of Use

% of Women 
Continuing Use at 

1 Year3

Method (1) Typical use1 (2) Perfect use2 (3) (4)

Intrauterine contraceptives
ParaGard (copper T) 0.8 0.6 78
Mirena (LNg) 0.2 0.2 80

Implanon 0.05 0.05 84
Female sterilization 0.5 0.5 100
Male sterilization 0.15 0.10 100

1Among typical couples who initiate use of a method (not necessarily for the fi rst time), the percentage who 
experience an accidental pregnancy during the fi rst year if they do not stop use for any other reason. Estimates of 
the probability of pregnancy during the fi rst year of typical use for spermicides, withdrawal, fertility awareness- based 
methods, the diaphragm, the male condom, the oral contraceptive pill, and Depo- Provera are taken from the 1995 
National Survey of Family Growth corrected for underreporting of abortion; see the text for the derivation of estimates 
for the other methods.

2Among couples who initiate use of a method (not necessarily for the fi rst time) and who use it perfectly (both 
consistently and correctly), the percentage who experience an accidental pregnancy during the fi rst year if they do not 
stop use for any other reason. See the text for the derivation of the estimate for each method.

3Among couples attempting to avoid pregnancy, the percentage who continue to use a method for 1 year.
4The percentages becoming pregnant in columns (2) and (3) are based on data from populations where 

contraception is not used and from women who cease using contraception in order to become pregnant. Among such 
populations, about 89% become pregnant within 1 year. This estimate was lowered slightly (to 85%) to represent the 
percentage who would become pregnant within 1 year among women now relying on reversible methods of contracep-
tion if they abandoned contraception altogether.

5Foams, creams, gels, vaginal suppositories, and vaginal fi lm.
6The Ovulation and TwoDay methods are based on evaluation of cervical mucus. The Standard Days method avoids 

intercourse on cycle days 8 through 19. The Symptothermal method is a double- check method based on evaluation of 
cervical mucus to determine the fi rst fertile day and evaluation of cervical mucus and temperature to determine the last 
fertile day.

7Without spermicides.
8With spermicidal cream or jelly.
9ella, Plan B One-Step, and Next Choice are the only dedicated products specifi cally marketed for emergency 

contraception. The label for Plan B One- Step (1 dose is 1 white pill) says to take the pill within 72 hours after unpro-
tected intercourse. Research has shown that all of the brands listed here are effective when used within 120 hours after 
unprotected sex. The label for Next Choice (1 dose is 1 peach pill) says to take 1 pill within 72 hours after unprotected 
intercourse and another pill 12 hours later. Research has shown that both pills can be taken at the same time with no 
decrease in effi cacy or increase in side effects and that they are effective when used within 120 hours after unprotected 
sex. The Food and Drug Administration has in addition declared the following 19 brands of oral contraceptives to be 
safe and effective for emergency contraception: Ogestrel (1 dose is 2 white pills), Nordette (1 dose is 4 light- orange 
pills), Cryselle, Levora, Low- Ogestrel, Lo/Ovral or Quasence (1 dose is 4 white pills), Jolessa, Portia, Seasonale or Trivora 
(1 dose is 4 pink pills), Seasonique (1 dose is 4 light- blue- green pills), Enpresse (1 dose is 4 orange pills), Lessina (1 dose 
is 5 pink pills), Aviane or LoSeasonique (1 dose is 5 orange pills), Lutera or Sronyx 
(1 dose is 5 white pills), and Lybrel (1 dose is 6 yellow pills).

10However, to maintain effective protection against pregnancy, another method of contraception must be used as 
soon as menstruation resumes, the frequency or duration of breastfeeds is reduced, bottle feeds are introduced, or the 
baby reaches 6 months of age.

Source: Reproduced with permission from Trussell J. Contraceptive effi cacy. In: Hatcher RA, Trussell J, Nelson AL, 
Cates W, Kowal D, Policar M. Contraceptive Technology: Twentieth Revised Edition. New York: Ardent Media; 2011.
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Table 5.2. Classifi cation of migraine

Migraine with Aura Migraine

Visual disturbance in both eyes (i.e., homonymous 
hemianopsia)

Flashing or moving scotoma

Unilateral numbness

“Pins & needles” in extremities

Unilateral weakness

Aphasia or other speech diffi culties

Nausea ± vomiting

Photophobia

Phonophobia

Watery eyes

Taste or smell sensations

Source: Adapted from Hatcher R, Cwiak C. When a chronically ill patient needs contraceptives. Cont Ob/Gyn. 
2003;Oct:70-82. Contemporary Ob/Gyn is a copyrighted publication of Advanstar Communications Inc. All rights 
reserved.

Table 5.3. Reductions in cancer risks with use of specifi c contraceptive methods compared 
with nonusers

Use Duration Risk Reduction

Endometrial cancer

Combination hormonal methods 1 yr 40%
12 yr 72%

20 yr after discontinuation 50%

DMPA Ever- use 79%
Protection persists ≥8 yr after discontinuation

IUDs Limited data 40– 60%

Ovarian cancer

Combination hormonal methods 3– 6 mo 40%
>5 yr 50%

Protection persists ≥30 yr after discontinuation

Colorectal cancer

Combination hormonal methods Ever- use 16– 18%
96 mo 40%

DMPA, depot medroxyprogesterone acetate; IUD, intrauterine device.

Source: Reprinted with permission from Kavnitz AM, Speroff L. Contraception in the perimenopausal woman. 
Dialogues in Contraception. 2005;9(1):1- – 3.
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MEDICAL ELIGIBILITY FOR HORMONAL CONTRACEPTIVE USE
Table 5.4. Medical eligibility criteria for contraceptive use

Condition Sub-Condition Cu-IUD LNG-IUD Implant DMPA POP CHC
I C I C I C I C I C I C

Age Menarche Menarche Menarche Menarche Menarche Menarche 
to to to to to to 

<20 yrs:2 <20 yrs:2 <18 yrs:1 <18 yrs:2 <18 yrs:1 <40 yrs:1

≥20 yrs:1 ≥20 yrs:1 18-45 yrs:1 18-45 yrs:1 18-45 yrs:1 ≥40 yrs:2
>45 yrs:1 >45 yrs:2 >45 yrs:1

Anatomical
abnormalities 

a) Distorted uterine cavity 4 4
b) Other abnormalities 2 2

Anemias a) Thalassemia 2 1 1 1 1 1
b) Sickle cell disease‡ 2 1 1 1 1 2
c) Iron-deficiency anemia 2 1 1 1 1 1

Benign ovarian tumors (including cysts) 1 1 1 1 1 1
Breast disease a) Undiagnosed mass 1 2  2*  2*  2*  2*

b) Benign breast disease 1 1 1 1 1 1
c) Family history of cancer 1 1 1 1 1 1

‡d) Breast cancer

i) Current 1 4 4 4 4 4
ii)  Past and no evidence of current 

disease for 5 years
1 3 3 3 3 3

Breastfeeding a) <21 days postpartum  2*  2*  2*  4*
b) 21 to <30 days postpartum

     i) With other risk factors for VTE  2*  2*  2*  3*
     ii) Without other risk factors for VTE  2*  2*  2*  3*
c) 30-42 days postpartum

     i) With other risk factors for VTE  1*  1*  1*  3*
     ii) Without other risk factors for VTE  1*  1*  1*  2*
d) >42 days postpartum  1*  1*  1*  2*

Cervical cancer Awaiting treatment 4 2 4 2 2 2 1 2
Cervical ectropion 1 1 1 1 1 1
Cervical intraepithelial 
neoplasia

1 2 2 2 1 2

Cirrhosis a) Mild (compensated) 1 1 1 1 1 1
b) Severe‡ (decompensated) 1 3 3 3 3 4

Cystic fibrosis‡  1*  1*  1*  2*  1*  1*
Deep venous thrombosis a)  History of DVT/PE, not receiving 
(DVT)/Pulmonary  
embolism (PE)

anticoagulant therapy

i) Higher risk for recurrent DVT/PE 1 2 2 2 2 4
ii) Lower risk for recurrent DVT/PE 1 2 2 2 2 3

b) Acute DVT/PE 2 2 2 2 2 4
c)  DVT/PE and established anticoagulant 

therapy for at least 3 months

i) Higher risk for recurrent DVT/PE 2 2 2 2 2  4*
ii) Lower risk for recurrent DVT/PE 2 2 2 2 2  3*

d) Family history (first-degree relatives) 1 1 1 1 1 2
e) Major surgery

i) With prolonged immobilization 1 2 2 2 2 4
ii) Without prolonged immobilization 1 1 1 1 1 2

f ) Minor surgery without immobilization 1 1 1 1 1 1
Depressive disorders  1*  1*  1*  1*  1*  1*

Key:

1 No restriction (method can be used) 3 Theoretical or proven risks usually outweigh the advantages

2 Advantages generally outweigh theoretical or proven risks 4 Unacceptable health risk (method not to be used)

(continued)
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Condition Sub-Condition Cu-IUD LNG-IUD Implant DMPA POP CHC
I C I C I C I C I C I C

Diabetes a) History of gestational disease 1 1 1 1 1 1
b) Nonvascular disease

i) Non-insulin dependent 1 2 2 2 2 2
ii) Insulin dependent 1 2 2 2 2 2

‡c) Nephropathy/retinopathy/neuropathy 1 2 2 3 2  3/4*
d)  Other vascular disease or diabetes 

of >20 years’ duration‡ 1 2 2 3 2  3/4*

Dysmenorrhea Severe 2 1 1 1 1 1
‡Endometrial cancer 4 2 4 2 1 1 1 1

Endometrial hyperplasia 1 1 1 1 1 1
Endometriosis 2 1 1 1 1 1
Epilepsy‡ (see also Drug Interactions) 1 1  1*  1*  1*  1*
Gallbladder disease a) Symptomatic

i) Treated by cholecystectomy 1 2 2 2 2 2
ii) Medically treated 1 2 2 2 2 3
iii) Current 1 2 2 2 2 3

b) Asymptomatic 1 2 2 2 2 2
Gestational trophoblastic 
disease‡

a)  Suspected GTD (immediate 
postevacuation)

i) Uterine size first trimester  1*  1*  1*  1*  1*  1*
ii) Uterine size second trimester  2*  2*  1*  1*  1*  1*

b) Confirmed GTD

i) Undetectable/non-pregnant 
ß-hCG levels

 1*  1*  1*  1*  1*  1*  1*  1*

ii) Decreasing ß-hCG levels  2*  1*  2*  1*  1*  1*  1*  1*
iii)  Persistently elevated ß-hCG levels 

or malignant disease, with no 
evidence or suspicion of intrauterine 
disease

 2*  1*  2*  1*  1*  1*  1*  1*

iv)  Persistently elevated ß-hCG levels 
or malignant disease, with evidence 
or suspicion of intrauterine disease

 4*  2*  4*  2*  1*  1*  1*  1*

Headaches a) Nonmigraine (mild or severe) 1 1 1 1 1  1*
b) Migraine

i)  Without aura (includes menstrual 
migraine)

1 1 1 1 1  2*

ii) With aura 1 1 1 1 1  4*
History of bariatric 

‡surgery
a) Restrictive procedures 1 1 1 1 1 1

b) Malabsorptive procedures 1 1 1 1 3
COCs: 3
P/R: 1

History of cholestasis a) Pregnancy related 1 1 1 1 1 2
b) Past COC related 1 2 2 2 2 3

History of high blood 
pressure during 1 1 1 1 1 2
pregnancy

History of Pelvic surgery 1 1 1 1 1 1
HIV a) High risk for HIV 2 2 2 2 1  1* 1 1

b) HIV infection  1*  1*  1*  1*
   i) Clinically well receiving ARV therapy 1 1 1 1 If on treatment, see Drug Interactions

    ii)  Not clinically well or not receiving ARV 
therapy‡

2 1 2 1 If on treatment, see Drug Interactions

Abbreviations: C=continuation of contraceptive method; CHC=combined hormonal contraception (pill, patch, and, ring); COC=combined oral contraceptive; Cu-IUD=copper-containing 
intrauterine device; I=initiation of contraceptive method; LNG-IUD=levonorgestrel-releasing intrauterine device; NA=not applicable; POP=progestin-only pill; P/R=patch/ring
‡ Condition that exposes a woman to increased risk as a result of pregnancy. *Please see the complete guidance for a clarification to this classification: 
www.cdc.gov/reproductivehealth/unintendedpregnancy/USMEC.htm.

(continued)
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Condition Sub-Condition Cu-IUD LNG-IUD Implant DMPA POP CHC
I C I C I C I C I C I C

Hypertension a) Adequately controlled hypertension  1*  1*  1*  2*  1*  3*
b)  Elevated blood pressure levels  

(properly taken measurements)

i) Systolic 140-159 or diastolic 90-99  1*  1*  1*  2*  1*  3*
ii) Systolic ≥160 or diastolic ≥100‡  1*  2*  2*  3*  2*  4*

c) Vascular disease  1*  2*  2*  3*  2*  4*
Inflammatory bowel 
disease

(Ulcerative colitis, Crohn’s disease) 1 1 1 2 2  2/3*

Ischemic heart disease‡ Current and history of 1 2 3 2 3 3 2 3 4
Known thrombogenic 
mutations‡  1*  2*  2*  2*  2*  4*

Liver tumors a) Benign

i) Focal nodular hyperplasia 1 2 2 2 2 2
ii) Hepatocellular adenoma‡ 1 3 3 3 3 4

b) Malignant‡ (hepatoma) 1 3 3 3 3 4
Malaria 1 1 1 1 1 1
Multiple risk factors ( e.g., older age, smoking, diabetes, 
for atherosclerotic 
cardiovascular disease

hypertension, low HDL, high LDL, or high 
triglyceride levels)

1 2  2*  3*  2*  3/4*

Multiple sclerosis a) With prolonged immobility 1 1 1 2 1 3
b) Without prolonged immobility 1 1 1 2 1 1

Obesity a) Body mass index (BMI) ≥30 kg/m2 1 1 1 1 1 2
b)  Menarche to <18 years and BMI ≥ 30 

kg/m2 
1 1 1 2 1 2

‡Ovarian cancer 1 1 1 1 1 1
Parity a) Nulliparous 2 2 1 1 1 1

b) Parous 1 1 1 1 1 1
Past ectopic pregnancy 1 1 1 1 2 1
Pelvic inflammatory 
disease

a) Past

i) With subsequent pregnancy 1 1 1 1 1 1 1 1
ii) Without subsequent pregnancy 2 2 2 2 1 1 1 1

b) Current 4  2* 4  2* 1 1 1 1
Peripartum 

‡cardiomyopathy
a)  Normal or mildly impaired cardiac 

function
      

i) <6 months 2 2 1 1 1 4
ii) ≥6 months 2 2 1 1 1 3

b)  Moderately or severely impaired cardiac 
function

2 2 2 2 2 4

Postabortion a) First trimester  1*  1*  1*  1*  1*  1*
b) Second trimester  2*  2*  1*  1*  1*  1*
c) Immediate postseptic abortion 4 4  1*  1*  1*  1*

Postpartum 
(nonbreastfeeding 
women) 

a) <21 days 1 1 1 4
b) 21 days to 42 days

i)  With other risk factors for VTE 1 1 1  3*
ii) Without other risk factors for VTE 1 1 1 2

c) >42 days 1 1 1 1
Postpartum 
(in breastfeeding or non-
breastfeeding women, 
including cesarean 
delivery)

a)  <10 minutes after delivery of the placenta

   i) Breastfeeding  1*  2*
   ii) Nonbreastfeeding  1*  1*

b)  10 minutes after delivery of the placenta 
to <4 weeks

 2*  2*

c) ≥4 weeks  1*  1*
d) Postpartum sepsis 4 4

(continued)
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Condition Sub-Condition Cu-IUD LNG-IUD Implant DMPA POP CHC
I C I C I C I C I C I C

Pregnancy 4* 4*  NA*  NA*  NA*  NA*
Rheumatoid 
arthritis

a) On immunosuppressive therapy 2 1 2 1 1  2/3* 1 2
b) Not on immunosuppressive therapy 1 1 1 2 1 2

Schistosomiasis a) Uncomplicated 1 1 1 1 1 1
‡b) Fibrosis of the liver 1 1 1 1 1 1

Sexually transmitted 
diseases (STDs)

a)  Current purulent cervicitis or chlamydial 
infection or gonococcal infection

4  2* 4  2* 1 1 1 1

b) Vaginitis (including trichomonas vaginalis 
and bacterial vaginosis)

2 2 2 2 1 1 1 1

c) Other factors relating to STDs  2* 2  2*  2 1 1 1 1
Smoking a) Age <35 1 1 1 1 1 2

b) Age ≥35, <15 cigarettes/day 1 1 1 1 1 3
c) Age ≥35, ≥15 cigarettes/day 1 1 1 1 1 4

Solid organ 
transplantation‡

a) Complicated 3 2 3 2 2 2 2 4
b) Uncomplicated 2 2 2 2 2  2*

Stroke‡ History of cerebrovascular accident 1 2 2 3 3 2 3 4
Superficial venous 
disorders

a) Varicose veins 1 1 1 1 1 1
b)  Superficial venous thrombosis 

(acute or history)
1 1 1 1 1  3*

Systemic lupus 
‡erythematosus

a)  Positive (or unknown) antiphospholipid 
antibodies

 1*  1*  3*  3*  3*  3*  3*  4*

b) Severe thrombocytopenia  3*  2*  2*  2*  3* 2*  2*  2*
c) Immunosuppressive therapy  2*  1*  2*  2*  2* 2*  2*  2*
d) None of the above  1*  1*  2*  2*  2* 2*  2*  2*

Thyroid disorders Simple goiter/ hyperthyroid/hypothyroid 1 1 1 1 1 1
Tuberculosis‡

(see also Drug Interactions)
a) Nonpelvic 1 1 1 1  1*  1*  1*  1*
b) Pelvic 4 3 4 3  1*  1*  1*  1*

Unexplained vaginal 
bleeding 

( suspicious for serious condition) before 
evaluation

 4*  2*  4*  2*  3* 3*  2*  2*

Uterine fibroids 2 2 1 1 1 1
Valvular heart 
disease

a) Uncomplicated 1 1 1 1 1 2
b) Complicated‡ 1 1 1 1 1 4

Vaginal bleeding patterns a) Irregular pattern without heavy bleeding 1 1 1 2 2 2 1
b) Heavy or prolonged bleeding  2*  1* 2*  2*  2*  2*  1*

Viral hepatitis a) Acute or flare 1 1 1 1 1 3/4* 2
b) Carrier/Chronic 1 1 1 1 1 1 1

Antiretroviral therapy Fosamprenavir (FPV)
All other ARV’s are 
1 or 2 for all methods.

1/2* 1* 1/2* 1*  2*  2*  2*  3*

Anticonvulsant therapy a)  Certain anticonvulsants (phenytoin, 
carbamazepine, barbiturates, primidone, 1 1  2*  1*  3*  3*
topiramate, oxcarbazepine)

b) Lamotrigine 1 1 1 1 1  3*
Antimicrobial 
therapy

a) Broad spectrum antibiotics 1 1 1 1 1 1
b) Antifungals 1 1 1 1 1 1
c) Antiparasitics 1 1 1 1 1 1
d) Rifampin or rifabutin therapy 1 1  2*  1*  3*  3*

SSRIs 1 1 1 1 1 1
St. John’s wort 1 1 2 1 2 2

 

CS266008-A

Updated July 2016. This summary sheet only contains a subset of the recommendations from the U.S. MEC. For complete guidance, see: 

http://www.cdc.gov/reproductivehealth/unintendedpregnancy/USMEC.htm. Most contraceptive methods do not protect against sexually 

transmitted diseases (STDs). Consistent and correct use of the male latex condom reduces the risk of STDs and HIV.

AIDS, acquired immunodefi ciency syndrome; ARV, antiretroviral; BMI, body mass index; C, continuation of contra-
ceptive method; COC, combined oral contraceptive; DM, diabetes mellitus; DVT, deep venous thrombosis; β- hCG, 
beta- human chorionic gonadotropin; HIV, human immunodefi ciency virus; I, initiation of contraceptive method; IUD, 
intrauterine device; LNG-IUD, levonorgestrel-releasing IUD; NA, not applicable; P, combined hormonal contraceptive 
patch; PE, pulmonary embolism; R, combined hormonal vaginal ring; STI, sexually transmitted infection; VTE, venous 
thromboembolism.

*Condition that exposes a woman to increased risk as a result of an unintended pregnancy.
†Please see the complete guidance for a clarifi cation to this classifi cation, www.cdc.gov/reproductivehealth/usmec.

(continued)
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‡Please refer to the U.S. Medical Eligibility Criteria for Contraceptive Use guidance related to drug interactions at 
the end of this chart.

§See Tepper N, Curtis KM, Jamieson DJ, Marchbanks PA. Update to CDC’s U.S. medical eligibility criteria for 
contraceptive use, 2010: revised recommendations for the use of contraceptive methods during the postpartum period. 
Centers for Disease Control and Prevention (CDC). MMWR. 2011;60:878– 83. Available at: http://www.cdc.gov/
mmwr/pdf/wk/mm6026.pdf. Retrieved July 7, 2011.

||Clarifi cation: For women with other risk factors for venous thromboembolism, these risk factors may increase the 
classifi cation to a “4”; for example, see Smoking, DVT/PE, Thrombogenic Mutations, and Peripartum Cardiomyopathy.

Source: http://www.cdc.gov/reproductivehealth/contraception/pdf/summary-chart-us-medical-eligibility-criteria
_508tagged.pdf. Accessed on July 29, 2016.
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CURRENTLY AVAILABLE ORAL CONTRACEPTIVES
Table 5.7. Currently available oral contraceptives

Type (Progestin/Estrogen) Product Progestin (mg) Estrogen (mg) Active Tablets

COMBINATION BIPHASIC
Norethindrone/EE

Ortho- Novum 10/11 0.5

1

35

35

10 white

11 peach

Desogestrel/EE Kariva 0.15

— 

20

10

21 white

5 light blue
Mircette 0.15

— 

20

10

21 white

5 light blue

COMBINATION TRIPHASIC
Desogestrel/EE

Cyclessa 0.1

0.125

0.15

25

25

25

7 light orange

7 orange

7 red
Velivet 0.1

0.125

0.15

25

25

25

7 beige

7 orange

7 pink
Norethindrone/EE Aranelle 0.5

1

0.5

35

35

35

7 light yellow

9 white

5 light yellow
Nortrel 7/7/7 0.5

0.75

1

35

35

35

7 light yellow

7 blue

7 peach
Ortho- Novum 7/7/7 0.5

0.75

1

35

35

35

7 white

7 light peach

7 peach
Tri- Norinyl 0.5

1

0.5

35

35

35

7 blue

9 yellow- green

5 blue
Norgestimate/EE Ortho Tri- Cyclen 0.18

0.215

0.25

35

35

35

7 white

7 light blue

7 blue
Ortho Tri- Cyclen Lo 0.18

0.215

0.25

25

25

25

7 white

7 light blue

7 dark blue
Ti- Previfern 0.18

0.215

0.25

35

35

35

7 white

7 light blue

7 blue
Tri- Sprintec 0.18

0.215

0.25

35

35

35

7 gray

7 light blue

7 blue
Levonorgestrel/EE Enpresse 0.05

0.075

0.125

30

40

30

6 pink

5 white

10 orange

(continued)
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Type (Progestin/Estrogen) Product Progestin (mg) Estrogen (mg) Active Tablets

Levonorgestrel/EE (continued ) Tri- Levlen 0.05

0.075

0.125

30

40

30

6 brown

5 white

10 light yellow

COMBINATION MULTIPHASIC
Dienogest/Estradiol valerate

Natazia — 

2

3

— 

3,000

2,000

2,000

1,000

2 dark yellow

5 medium red

17 light yellow

2 dark red

COMBINATION ESTROPHASIC
Norethindrone acetate/EE

Estrostep Fe 1

1

1

20

30

35

5 white triangle

7 white square

9 white round
Tilia Fe 1

1

1

20

30

35

5 white triangle

7 white square

9 white round
Tri- Legest Fe 1

1

1

20

30

35

5 light pink round

7 light yellow round

9 light blue round

PROGESTIN- ONLY
Norethindrone

Camila

Errin

Micronor

Nor- QD

Ovrette

Jolivette

Nora- BE

0.35

0.35

0.35

0.35

0.35

0.35

0.35

none

none

none

none

none

none

none

light pink

yellow

lime green

yellow

light pink

light green

white

COMBINATION EXTENDED CYCLE
Levonorgestrel/EE

Introvale 0.15 30 peach
Jolessa 0.15 30 pink

LoSeasonique 0.1

— 

20

10

84 orange

7 yellow
Lybrel 0.09 20 yellow
Seasonale 0.15 30 Pink
Seasonique 0.15

— 

30

10

84 light blue- green

7 yellow

COMBINATION MONOPHASIC
Norethindrone/EE
*as norethindrone acetate

Balziva 0.4 35 light peach
Brevicon 0.5 35 blue
Junel 21 1/20 1* 20 yellow

Junel Fe 1/20 1* 20 yellow
Junel 21 1.5/30 1.5* 30 pink
Juenl Fe 1.5/30 1.5* 30 pink
Loestrin 1/20 1* 20 white
Loestrin Fe 1/20 1* 20 white
Loestrin 24 Fe 1* 20 white
Loestrin 1.5/30 1.5* 30 green
Loestrin Fe 1.5/30 1.5* 30 green

(continued)
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Type (Progestin/Estrogen) Product Progestin (mg) Estrogen (mg) Active Tablets

Norethindrone/EE (continued ) Lo Loestrin Fe 1*

— 

10

10

24 blue

2 white
Norinyl 1 + 35 1 35 yellow- green
Nortrel 0.5/35 0.5 35 light yellow
Nortrel 1/35 1 35 yellow
Ortho- Novum 1/35 1 35 peach
Ovcon 35 Fe 0.4 35 peach
Femcon Fe 0.4 35 white
Ovcon 50 1 50 yellow

Levonorgestre/EEl Altavera 0.15 30 peach
Aviane 0.1 20 orange
Lessina 0.1 20 pink
Levien 0.15 30 light orange
Levlite 0.1 20 pink
Nordette 0.15 30 light orange
Portia 0.15 30 pink

Norgestrel/EE Cryselle 0.3 30 white
Lo/ovral 0.3 30 white

Ethynodiol diacetate/EE Kelnor 1/35 1 35 light yellow
Norethindrone/mestranol Norinylw 1 + 50 1 50 white

Ortho- Novum 1/50 1 50 yellow
Desogestrel/EE Apri 0.15 30 rose

Desogen 0.15 30 white
Ortho- cepi 0.15 30 orange

Drospirenone/EE Ocella 3 30 yellow
Yasmin 3 30 yellow
Yaz 3 20 light pink

Norgestimate/EE Ortho- Cyclen 0.25 35 blue
Sprintec 0.25 35 blue

COMBINATION MONOPHASIC 
w. FOLATE

Beyaz 3 20 24 pink

Drospirenone/EE/levomefolate calcium 
(as Metafolin) 451 µg pluslevomefolate 
calcium (as Metafolin) 451 µg only (4 
light orange tabs)
Drospirenone/EE/levomefolate calcium 
451µg pluslevomefolate calcium 451 
µg only (7 light orange tabs)

Safyral 3 30 21 orange

(continued)
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Brand Manufacturer Estrogen Progestin Regimen Clinical Considerations

Le- Seasonique Duramed Pharmaceu-
ticals (Montvale, NY)

10– 20 
mcg EE

0.1 mg 
LNG

• 84 days EE 20 
mcg/LNG

• 7 days EE 10 mcg

• Extended cycle
• Continuous EE may 

improve suppres-
sion of ovulation 
and decrease with-
drawal bleeding

Natazia Bayer Schering 
Pharma AG (Leverku-
sen, Germany)

1– 3 mg 
E2V

2– 3 mg 
DNG

• Days 1– 2: E2V 3 
mg

• Days 3– 7: E2V 2 
mg/DNG 2 mg

• Days 8– 24: E2V 2 
mg/DNG 3 mg

• Days 25– 26: E2V 
1 mg

• Days 27– 28: 
placebo

• Extended dosing
• Only estradiol- 

based pill 
available in US

• Effective treatment 
for heavy menstrual 
bleeding

• Instructions for 
missed pills more 
complicated

Beyaz Bayer Schering 
Pharma AG (Leverku-
sen, Germany)

20 mcg 
EE

3 mg 
DRSP

• 24 days EE/
DRSP/levomefolate

• 4 days 
levomefolate

• Extended dosing
• DRSP shown to 

be benefi cial for 
acne and PCOS 
symptoms

• Provides folic acid
Lo- Loestrin Fe Warner Chilcott 

(Rockaway, NJ)
10 mcg 
EE

1 mg 
NET

• 24 days EE/NET
• 2 days EE
• 2 days placebo

• Extended dosing
• Lowest- dose EE pill
• Common for 

patients to have 
no withdrawal 
bleeding

FDA, Food and Drug Administration; EE, ethinyl estradiol; LNG, levonorgestrel; E2V, estradiol valerate; DNG, 
dienogest; DRSP, drospirenone; PCOS, polycystic ovary syndrome; NET, norethindrone.
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Figure 5.5. Types of tubal ligation
Source: Cunningham FG, MacDonald PC, Gant NF, et al. Family planning. In: Williams Obstetrics. 20th 

Ed. Stamford, CT. Appleton & Lange; 1997; and Depp R. Cesarean delivery and other surgical procedures. 
In: Gabbe SG, Niebyl JR, Simpson JL, ed. Obstetrics: Normal and Problem Pregnancies, 2nd Ed. New York: 
Churchill Livingstone; 1991. Reproduced with the permission of McGraw-Hill Education.
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CHAPTER 6

Gynecology

ABNORMAL UTERINE BLEEDING
Defi nition
• Abnormal menstrual volume, duration, regularity, or frequency

Table 6.1. Suggested “normal” limits for menstrual parameters in the midreproductive years

Clinical Dimensions of Menstruation and Menstrual Cycle Descriptive Terms
Normal Limits
(5th to 95th Percentiles)

Frequency of menses (d) Frequent <24
Normal 24– 38

Infrequent >38

Regularity of menses, cycle- to- cycle variation over 12 mo (d) Absent

Regular

Irregular

— 

Variation ± 2– 20 days

Variation >20 days
Duration of fl ow (d) Prolonged

Normal

Shortened

>8.0

4.5– 8.0

<4.5
Volume of monthly blood loss (mL) Heavy

Normal

Light

>80

5– 80

<5

Source: Reproduced with permission from Fraser IS, Critchley HO, Munro MG, Broder M; Writing Group for this 
Menstrual Agreement Process. A process designed to lead to international agreement on terminologies and defi nitions 
used to describe abnormalities of menstrual bleeding. Fertil Steril. 2007 Mar;87(3):466- 76. Copyright © 2007 The 
American Society for Reproductive Medicine.
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Newer Terminology

Abnormal uterine bleeding:
• Heavy menstrual bleeding (AUB/HMB)
• Intermenstrual bleeding (AUB/IMB)

PALM—structural causes: 
Polyp (AUB-P)
Adenomyosis (AUB-A)
Leiomyoma (AUB-L)

Submucosal leiomyoma (AUB-LSM)
Other leiomyoma (AUB-LO)

Malignancy and hyperplasia (AUB-M)

COEIN—nonstructural causes:
Coagulopathy (AUB-C)
Ovulatory dysfunction (AUB-O)
Endometrial (AUB-E)
Iatrogenic (AUB-I)
Not yet classified (AUB-N)

Figure 6.1. PALM- COEIN classifi cation of abnormal uterine bleeding
Source: Reproduced with permission from Munro MG. Abnormal Uterine Bleeding. Cambridge: Cambridge 

University Press; Copyright © 2010.
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Table 6.2. Systemic etiologies for abnormal uterine bleeding

Coagulation disorders
von Willebrand’s disease
Thrombocytopenia
Acute leukemia
Advanced liver disease

Endocrinopathies
Thyroid disease, hyperprolactinemia
Polycystic ovary syndrome or elevated circulating androgens
Cushing syndrome

Anovulation or oligoovulation
Idiopathic
Stress, exercise, obesity, rapid weight changes
Polycystic ovary syndrome or endocrinopathies as above

Drugs
Contraception: oral/transdermal/vaginal contraceptive, intrauterine device, medroxyprogesterone acetate 
(Depo- Provera)
Anticoagulants
Antipsychotics
Chemotherapy
Drugs related to dopamine metabolism: tricyclic antidepressants, phenothiazines, antipsychotic drugs

Trauma
Sexual intercourse
Sexual abuse
Foreign bodies
Pelvic trauma

Other
Urinary system disorders: urethritis, cystitis, bladder cancer
Infl ammatory bowel disease, hemorrhoids

Table 6.3. Genital tract disorders leading to abnormal uterine bleeding

Uterus Cervix Vagina Vulva

Infection Endometritis Cervicitis Bacterial vaginosis, 
STDs, atrophic vaginitis

STD

Benign Polyps, endometrial 
hyperplasia, adenomyo-
sis, leiomyo- mas

Polyps, ectropion, 
endometriosis

Gartner’s duct cysts, 
polyps, adenomyosis

Skin tags, condylomata, 
angiokeratoma

Cancer Adenocarcinoma, 
sarcoma

Invasive or metastatic 
cancer

Vaginal cancer Vulvar cancer

STD, sexually transmitted disease.
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Table 6.4. Causes of abnormal uterine bleeding by age group

• Neonates
◦ Estrogen withdrawal

• Premenarchal
◦ Foreign body
◦ Adenomyosis
◦ Trauma, abuse
◦ Vulvovaginitis
◦ Cancer (i.e., sarcoma botryoides)
◦ Precocious puberty

• Early postmenarche
◦ Anovulation: hypothalamic immaturity (>90% of cases)
◦ Stress: exercise induced
◦ Pregnancy
◦ Infection
◦ Coagulation disorder

• Reproductive age
◦ Anovulation
◦ Pregnancy
◦ Endocrine disorder
◦ Polyps/fi broids/adenomyosis
◦ Medication related (oral contraceptives)
◦ Infection
◦ Sarcoma, ovarian
◦ Coagulation disorder

• Perimenopausal
◦ Anovulation leading to unopposed estrogen and hyperplasia
◦ Polyp/fi broid/adenomyosis
◦ Cancer

• Postmenopausal
◦ Atrophy
◦ Cancer/polyp
◦ Estrogen therapy
◦ Selective estrogen receptor modulators

Source: Reproduced with permission from APGO Educational Series on Women’s Health. Abnormal Uterine 
Bleeding. Copyright © 2002.
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Table 6.5. Clinical screening for an underlying disorder of hemostasis in the patient with 
excessive bleeding
Initial screening for an underlying disorder of hemostasis in patients with excessive menstrual bleeding should be 
structured by medical history (positive screen comprises any of the following):*

1. Heavy Menstrual bleeding since menarche
2. One of the following:

Postpartum hemorrhage
Surgery- related bleeding
Bleeding associated with dental work

3. Two or more of the following symptoms:
Bruising one to two times per month
Epistaxis one to two times per month
Frequent gum bleeding
Family history of bleeding symptoms

*Patients with a positive screen should be considered for further evaluation, including consultation with a hermatolo-
gist and testing of von Willebrand factor and ristocetin cofactor.

Source: Reproduced with permission from Management of acute abnormal uterine bleeding in nonpregnant repro-
ductive-aged women. Committee Opinion No. 557. American College of Obstetricians and Gynecologists. Obstet 
Gynecol. 121:891-96, 2013. Copyright © 2013 The American College of Obstetricians and Gynecologists.

Endometrial Biopsy
• Consider performing in all women >35 years of age with abnormal uterine bleeding
• Consider in women with a history of unopposed estrogen exposure and abnormal uterine 

bleeding
• Consider in women with risk factors for endometrial hyperplasia:

◦ Obesity, chronic anovulation, history of breast cancer, selective estrogen receptor modula-
tor (tamoxifen) use

◦ Family history of endometrial, ovarian, breast, or colon cancer (Farquhar 1999)

Table 6.6. Summary of initial evaluation of the patient with abnormal uterine bleeding

History and physical
Pregnancy tests: exclude pregnancy or trophoblastic disease
Pap smear
CBC/PLTs
TSH
LFTs (those with chronic liver or renal disease)
PT/PTT, factor VIII, von Willebrand’s factor antigen (if suspicious history)
Ovulatory status

Menstrual charting
Luteal phase length (24– 35 days)
LH urine predictor kits

Endometrial biopsy
Transvaginal ultrasound (possible sonohysterogram or hysteroscopy)

CBC, complete blood count; LFT, liver function tests; PLT, platelet; PT/PTT, prothrombin time and partial thromboplastin 
time; TSH, thyroid- stimulating hormone.
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Secondary Evaluation
Transvaginal Ultrasound (TVS)
• Evaluates for structural lesions in the setting of abnormal pelvic examination or normal endo-

metrial biopsy.
• Can demonstrate a thickened endometrial lining; cannot reliably distinguish between submu-

cous fi broids, polyps, adenomyosis, and neoplastic change.
• Utility of TVS in excluding endometrial abnormalities is more reliable in postmenopausal 

women.
• In premenopausal women, TVS should be performed on cycle days 4– 6; if returns with an 

endometrial stripe >5 mm → obtain sonohysterogram.
◦ In 200 premenopausal women with AUB, 16 of 80 women (20%!) with an endometrial 

stripe <5 mm had an endometrial polyp or submucosal fi broid seen on sonohysterogram 
(Breitkopf 2004).

Sonohysterography
• Allows for careful evaluation of cavity by infusing sterile saline into the endometrial cavity and 

monitoring by TVS.
• Can better detect smaller lesions such as polyps or small submucosal fi broids.
• Advantage: higher sensitivity in detecting polyps than TVS alone (94% vs. 75%, respectively; 

Kamel 2000).
• Disadvantage: no tissue for histologic diagnosis.

Hysteroscopy
• Direct visualization of the endometrial cavity.
• Considered the gold standard for the diagnosis of abnormal uterine bleeding.
• Can biopsy or excise lesions identifi ed.

Treatment
Acute Heavy Abnormal Uterine Bleeding
• Stabilize the hemodynamically compromised patient.
• IV access, fl uids, blood products as needed.
• Management depends upon the cause of AUB.
• If AUB is the result of break- through bleeding on OCPs or other progestin form of contracep-

tion, then treatment will require estrogen if ultrasound confi rms a thin endometrium.
• If AUB is the result of chronic anovulation in PCOS or obese patient with a thickened endo-

metrium, then treatment will require progestins or D&C.
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Table 6.7. Medical options to treat acute abnormal uterine bleeding

Drug Source
Suggested 
Dose

Dose 
Schedule

Potential Contraindications and 
Precautions According to FDA Labeling*

Conjugated 
equine 
estrogen

DeVore GR, Owens O, 
Kane N. Use of intravenous 
Premarin in the treatment 
of dysfunctional uterine 
bleeding— a double- blind 
randomized control 
study. Obstet Gynecol. 
1982;59:285– 91.

25 mg IV Every 4– 6 
hours for 
24 hours

Contraindications include, but are not 
limited to, breast cancer, active or past 
venous thrombosis or arterial thromboem-
bolic disease, and liver dysfunction or 
disease. The agent should be used with 
caution in patients with cardiovascular or 
thromboembolic risk factors.

Combined oral 
contraceptives1

Munro MG, Mainor N, Basu 
R, Brisinger M, Barreda L. 
Oral medroxyprogesterone 
acetate and combined oral 
contraceptives for acute uter-
ine bleeding: a randomized 
controlled trial. Obstet Gyne-
col. 2006;108:924– 9.

Monophasic 
combined oral 
contraceptive 
that contains 
35 micrograms 
of ethinyl 
estradiol

Three times 
per day for 
7 days

Contraindications include, but are not 
limited to, cigarette smoking (in women 
aged 35 years or older), hypertension, 
history of deep vein thrombosis or pulmo-
nary embolism, known thromboembolic 
disorders, cerebrovascular disease, isch-
emic heart disease, migraine with aura, 
current or past breast cancer, severe 
liver disease, diabetes with vascular 
involvement, valvular heart disease with 
complications, and major surgery with 
prolonged immobilization.

Medroxypro-
gesterone 
acetate2

Munro MG, Mainor N, Basu 
R, Brisinger M, Barreda L. 
Oral medroxyprogesterone 
acetate and combination 
oral contraceptives for 
acute uterine bleeding: 
a randomized controlled 
trial. Obstet Gynecol. 
2006;108:924– 9.

20 mg orally Three times 
per day for 
7 days

Contraindications include, but are not 
limited to, active or past deep vein 
thrombosis or pulmonary embolism, 
active or recent arterial thromboembolic 
disease, current or past breast cancer, 
and impaired liver function or liver 
disease.

Tranexamic 
acid

James AH, Kouides PA, 
Abdul- Kadir R, Dietrich JE, 
Edlund M, Federici AB, et al. 
Evaluation and management 
of acute menorrhagia in 
women with and without 
underlying bleeding disor-
ders: consensus from an 
international expert panel. 
Eur J Obstet Gynecol Reprod 
Biol. 2011;158:124– 34.

1.3 g orally3 
or 10 mg/kg 
IV (maximum 
600 mg/
dose)

Three times 
per day 
for 5 days 
(every 8 
hours)

Contraindications include, but are 
not limited to, acquired impaired 
color vision and current thrombotic or 
thromboembolic disease. The agent 
should be used with caution in patients 
with a history of thrombosis (because 
of uncertain thrombotic risks), and 
concomitant administration of combine 
oral contraceptives needs to be carefully 
considered.

FDA indicates Food and Drug Administration; IV, intravenously.
*The US Food and Drug Administration’s labeling contains exhaustive lists of contraindications for each of these thera-

pies. In treating women with acute abnormal uterine bleeding, physicians often must weigh the relative risks of treatment 
against the risk of continued bleeding in the context of the patient’s medical history and risk factors.

1Other combined oral contraceptive formulations, dosages, and schedules may also be effective.
2Other progestins (such as norethindrone acetate), dosages, and schedules may also be effective.
3Other dosages and schedules may also be effective.

Source: Reproduced with permission from American College of Obstetricians and Gynecologists. Committee Opinion 
No. 557: Management of acute abnormal uterine bleeding in nonpregnant reproductive-aged women. Obstet Gyne-
col. 2013;121:891-96. Copyright © 2013 The American College of Obstetricians and Gynecologists.
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Figure 6.4. Options for global endometrial ablation
(A) ThermaChoice uterine balloon therapy. Heated fl uid circulates within the ThermaChoice uterine balloon. 
(B) Her Option cryoablation. A cryoprobe is placed within the uterine cavity near the cornu, resulting in ice ball 
formation. (C) Hydro Thermablation. A hysteroscope and the hydrothermablation sheath are inserted into the uter-
ine cavity to allow heated fl uid to circulate within the uterine cavity. (D) NovaSure radiofrequency ablation. The 
electrode fans out to fi t within the uterine cavity. (E) Microwave Endometrial Ablation. The Microsulis Endometrial 
Ablation wand is inserted into the uterine fundus and moved back and forth while it is being withdrawn.

Source: Reproduced with permission from Sharp HT. Assessment of new technology in the treatment of idiopathic 
menorrhagia and uterine leiomyomata. Obstet Gynecol. 2006 Oct;108(4):990- 1003. Copyright © 2006 The 
American College of Obstetricians and Gynecologists. Illustrations: John Yanson.
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ECTOPIC PREGNANCY
Fast Facts
• Ectopic pregnancies represent 9% of all maternal deaths.
• Prior pelvic infl ammatory disease, especially related to C. trachomatis, is the major risk factor.

Figure 6.5. Locations of ectopic pregnancy
Source: Reprinted with permission from Buster JE, Barnhart K. Ectopic pregnancy: a 5- step plan for medical 

management. OBG Management. 2004;74-86. Copyright © Frontline Medical Communications. All rights 
reserved. Artist: Scott Bodell.

Diagnosis
• Serum β- hCG positive 8– 9 days after ovulation, produced from cytotrophoblasts.
• β- hCG rises >53% in 48 hours with normal intrauterine pregnancy.
• Rule of 10s for normal pregnancies:

◦ β- hCG = 100 mIU/mL at time of missed menses
◦ β- hCG = 100,000 mIU/mL at 10 weeks (peak)
◦ β- hCG = 10,000 mIU/mL at term

• β- hCG elimination half- life = approximately 1 day.
• 90% of ectopics have β- hCG <6500 mIU/mL.
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Table 6.12. Useful ultrasonographic fi ndings in the evaluation of women at risk for an ectopic 
pregnancy

Pregnancy and Gestational Age Ultrasonographic Findings Comments

Normal intrauterine pregnancy

Gestational age, 4 to <5 wk from 
last menstrual period

Eccentrically placed small gestational 
sac, 0.2 to 0.5 cm in diameter, 
may be visible within one layer of 
endometrium

Gestational age, 5 wk from last 
menstrual period

Double decidua sign: two echogenic 
rings surrounded by intrauterine fl uid 
collection

Needs to be differentiated from a 
pseudo- sac; sometimes associated 
with an ectopic pregnancy

Gestational age, 5.5 wk from last 
menstrual period

Yolk sac visualized within the 
gestational sac

Considered to be defi nitive confi rma-
tion of an intrauterine pregnancy

Gestational age, 6 wk from last 
menstrual period

An embryonic pole should be 
visualized

Gestational age, 6.5 wk from last 
menstrual period

Fetal cardiac activity apparent

Nonviable intrauterine pregnancy

Anembryonic gestation Gestational sac with a mean diameter 
of >2 cm, without evidence of a 
fetal pole

The gestational sac is often asymmetric

Embryonic or fetal death Crown- rump length of >0.5 cm 
without fetal cardiac activity

Ectopic (tubal) pregnancy

Viable extrauterine pregnancy Extrauterine gestational sac with fetal 
pole and cardiac activity

Presence of a yolk sac or fetal pole 
has positive predictive value of 
almost 100% for identifying ectopic 
pregnancy

Nonviable extrauterine gestation Extrauterine gestational sac with a 
fetal pole, without cardiac activity

Fetal pole with or without 
cardiac activity seen in 13% of 
ectopic pregnancies diagnosed by 
ultrasonography

Ring sign Adnexal mass with a hyperechoic ring 
around a gestational sac

Seen in 20% of ectopic pregnancies 
diagnosed by ultrasonography

Nonhomogeneous mass Adnexal mass separate from the ovary Seen in 60% of ectopic pregnancies 
diagnosed by ultrasonography; 
positive predictive value ranges from 
80 to 90%

*Bipolar radiofrequency, microwave, circulating hot water, thermal balloon, cryotherapy.
¶Laser or roller ball ablation, wire loop resection.
�Difference between types of ablation is statistically signifi cant

Source: Reproduced with permission from Barnhart KT. Clinical practice. Ectopic pregnancy. N Engl J Med. 2009 
Jul 23;361(4):379- 87. Copyright © 2009 Massachusetts Medical Society. Reproduced with permission of the 
Massachusetts Medical Society.
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Figure 6.8. Body surface nomogram
Source: Chu CS, Rubin SC. Basic Principles of Chemotherapy. In Clinical Gynecologic Oncology, 8th Ed. 

DiSaia PJ and Creasman WT eds. Copyright © 2012. Elsevier. Phladelphia. Reproduced with permission of the 
publisher. 
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MANAGEMENT OF FIRST-TRIMESTER PREGNANCY FAILURE
Table 6.21. Management of spontaneous abortion

Advantages Disadvantages Success Contraindications Follow- up/Other

Expectant 
management
No intervention.

Awaiting natural 
passage of 
tissue.

Possible avoid-
ance of:
•  Surgery, 

anesthesia, 
medicine.

Perception of 
more:
•  Natural, pri-

vacy, control.

Safe option for 
most.

Time until resolution 
is unpredictable, 
which may cause 
anxiety.

No tissue for 
karyotyping.

Highest chance of:
•  Unscheduled 

surgery.
•  More bleeding.

POCs may be 
recognizable if 
>10 weeks.

Depends on type 
of abortion (i.e., 
incomplete vs. 
anembryonic) 
and length of 
follow- up.

By day 7: 
25– 50% success

By day 14: 
50– 80% success

Hemodynami-
cally or medically 
unstable patients.

Pelvic infection or 
sepsis.

Pregnancy of 
unknown loca-
tion, ectopic, or 
molar pregnancy.

Caution if Hb 
≤9.5 g/dL.

History of coagu-
lopathy or current 
anticoagulants.

Transvaginal 
ultrasound in 1 
week.

Look for expulsion 
of gestational sac 
(GS).

Endometrial 
thickness is not 
predictive of 
success or need for 
surgery.

β-hCG follow- up 
not needed if GS 
expulsed.

Medical 
management
Use of medica-
tions to expel 
uterine tissue.

Misoprostol 800 
mcg vaginally, 
with repeat 
dose on day 3 
if needed, is the 
most well- studied 
regimen.

Possible avoid-
ance of:
•  Surgery, 

anesthesia.

Perception of 
more:
•  Natural, pri-

vacy, control.

Safe option for 
most.

Increased rates of:
•  Nausea, vom-

iting, diarrhea, 
cramping 
(compared with 
surgical).

No tissue for 
karyotyping.

POCs may be 
recognizable if 
>10 weeks.

Highest for 
women with 
symptoms 
(cramping and 
bleeding).

Differs by type:
• Incomplete/

inevitable: 
93%

• Embryonic/
fetal demise: 
88%

• Anembryonic 
gestation: 81%

Same as above, 
plus:

Allergy or con-
traindication to 
prostaglandins.

Same as above.

Counseling: 
average of 
12 days bleeding 
after misoprostal.

Surgical 
management
Mechanical 
removal of tissue 
from uterus.

Predictable start 
and fi nish.

Anesthesia 
available.

Standard of care 
for septic abor-
tion, hemorrhage, 
molar pregnancy.

Patient may have 
delay until surgery 
can occur.

Risk of anesthesia.

Surgical risk.

>97%

Does not vary by 
gestational age.

None

May be challeng-
ing in patients 
with morbid 
obesity or uterine 
anomalies.

If chorionic villi or 
gestational sac 
obtained, β-hCG 
follow- up not 
needed.

Can be per-
formed in offi ce 
or OR.

No difference in complications after medical versus surgical management for:

 Hemorrhage requiring hospitalization 
with or without blood transfusion (1%)

Fever (3– 4%)

ED visit to hospital within 24 hr of 
treatment (2– 3%)

 Decrease in hemoglobin ≥2 g/dL 
(4– 9%)

 Hospitalization for endometritis (<1%)  Unscheduled hospital visits (17– 23%)  Decrease in hemoglobin 
≥3 g/dL (1– 5%)

BhCG, beta human chorionic gonadotropin; ED, emergency department; EPF, early pregnancy failure; GS, gesta-
tional sac; Hb, hemoglobin; Ig, immunoglobulin; OR, operating room; POC, products of conception.

All options are medically safe, so patient preference should be guiding force deciding EPF management.

All patients need blood type documented and Rh Ig if Rh negative.

Source: Reproduced with permission from Gariepy AM and Stanwood NL. Medical management of early pregnancy 
failure. Cont Ob/Gyn. May 2013:26-33. Copyrighted 2016 Advanstar. 121944:0216DS.
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ENDOMETRIOSIS FERTILITY INDEX
Fast Facts
• Previous scoring systems such as ASRM (see pages 362–363) have been criticized for their 

inability to predict non- IVF conception rates.
• EFI was created using a different approach:

◦ Data was collected prospectively, then infertility outcomes were assessed, and comprehen-
sive statistical analysis was used to derive a new staging system from the data.

◦ The new staging system has been externally validated in fi ve additional studies.

Least Function Score
• The functional score measures the ability of the tube and ovary to work together and grades 

the following:
◦ The ability of the fi mbria to move over the ovary and to pick up an egg.
◦ The ability of the ovary to house eggs, develop follicles, ovulate eggs, and allow them to be 

picked up by the fi mbria.
• Because pregnancy requires the functioning of all three— tube, fi mbria, and ovary— the lowest 

score of those three structures determines the ability of that side to function effectively.
• The total least function score is obtained by adding the lowest score from the right side to the 

lowest score from the left side to give a combined total of potential for reproductive function 
in the pelvis.
◦ A completely normal pelvis would have a score of 4 + 4 = 8 and have excellent reproductive 

potential.
◦ A completely nonfunctional pelvis with no chance of reproductive potential would have a 

score of 0 + 0 = 0.

Table 6.28. Descriptions of least function terms for Endometriosis Fertility Index scoring

Structure Dysfunction Description

Tube Mild Slight injury to serosa of the fallopian tube
Moderate Moderate injury to serosa or muscularis of the fallopian tube; moderate limitation in mobility

Severe Fallopian tube fi brosis or mild/moderate salpingitis isthmica nodosa; severe limitation in mobility

Nonfunctional Complete tubal obstruction, extensive fi brosis or salpingitis isthmica nodosa

Fimbria Mild Slight injury to fi mbria with minimal scarring
Moderate Moderate injury to fi mbria, with moderate scarring, moderate loss of fi mbrial architecture 

and minimal intrafi mbrial fi brosis
Severe Severe injury to fi mbria, with severe scarring, severe loss of fi mbrial architecture and 

moderate intrafi mbrial fi brosis
Nonfunctional Severe injury to fi mbria, with extensive scarring, complete loss of fi mbrial architecture, 

complete tubal occlusion or hydrosalpinx
Ovary Mild Normal or almost normal ovarian size; minimal or mild injury to ovarian serosa

Moderate Ovarian size reduced by one- third or more; moderate injury to ovarian surface

Severe Ovarian size reduced by two- thirds or more; severe injury to ovarian surface

Nonfunctional Ovary absent or completely encased in adhesions

Source: Reproduced with permission from Adamson GD, Pasta DJ. Endometriosis fertility index: the new, validated 
endometriosis staging system. Fertil Steril. 2010. 94(5):1609-15. Copyright © 2010 The American Society for 
Reproductive Medicine
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Figure 6.15. Endometriosis fertility index surgery form
Source: Reproduced with permission from Adamson GD, Pasta DJ. Endometriosis fertility index: the new, 

validated endometriosis staging system. Fertil Steril. 2010. 94(5):1609-15. Copyright © 2010 The American 
Society for Reproductive Medicine.
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FIBROIDS
Prevalence
• Cumulative incidence of fi broids by age 50 of 70– 80% (Baird 2003)
• Prevalence of uterine myomas in the fi rst trimester of pregnancy (prospective cohort study; 

Laughlin 2009)
◦ 18% in African American women
◦ 10% in Hispanic women
◦ 8% in white women

Classifi cation

SM—SubmucosalLeiomyoma
Subclassification
System

0 Pedunculated intracavitary

1 < 50% Intramural

2 ≥ 50% Intramural

O—Other 3 Contacts endometrium; 100% Intramural

4 Intramural

5 Subserosal ≥ 50% Intramural

6 Subserosal < 50% Intramural

7 Subserosal Pedunculated

8 Other (specify; e.g., cervical, parasitic)

Hybrid Leiomyomas
(impact both  
endometrium  
and serosal)

Two numbers are listed separated by a hyphen. By 
convention, the first refers to the relationship with the 
endometrium while the second refers to the relationship 
with to the serosa. One example is below.

2–5 Submucosal and subserosal, each with 
less than half the diameter in the endome-
trial and peritoneal cavities, respectively.

Figure 6.20. FIGO classifi cation of system for leiomyomas
Source: Adapted with permission from Munro MG. Abnormal Uterine Bleeding. Cambridge: Cambridge 

University Press; 2010.
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Fibroids and Bleeding
• Most common symptom is menorrhagia or hypermenorrhea
• Obstructive effect on uterine vasculature may lead to endometrial venule extasia → proximal 

congestion in the myometrium/endometrium → hypermenorrhea
• ↑ size of uterine cavity (sometimes appreciated on hysterosalpingogram) leads to greater sur-

face area for endometrial sloughing

Fibroids and Infertility
• Sole factor for infertility in <10% of infertility cases (Wallach 1995)
• Submucosal is most likely to cause infertility, then intramural, then subserosal (Farhi 1995)
• Prospective study of small (≤5 cm) intramural fi broids on the cumulative outcome of up to 

3 attempts of IVF/ICSI (Khalaf 2006):
◦ ↓ 40% pregnancy rate with each cycle
◦ ↓ 45% cumulative ongoing pregnancy rate
◦ ↓ 49% cumulative live birth rate

◼ Still unclear if this negative impact can be ameliorated by a myomectomy
• Submucosal mechanism of infertility:

◦ Dysfunctional uterine contractility (Vollenhoven 1990)
◦ Focal endometrial vascular disturbance
◦ Endometrial infl ammation; endometritis
◦ Secretion of vasoactive substances
◦ Enhanced androgen environment (Buttram 1981)

◼ Patients advised to wait 4– 6 months after myomectomy before attempting to conceive
◼ Uterine artery embolization not recommended in patients considering future fertility

Table 6.42. Complications of uterine fi broids during pregnancy

Qidwai GI, et al.2 Stout MJ, et al.1

Fibroid 
(n = 401)

No fi broids 
(n = 14,703) P

Fibroid 
(n = 2,058)

No fi broids 
(n = 61,989) P

Preterm delivery <37 
weeks

19% 13% 0.001 15% 10% <0.01

Preterm premature rup-
ture of membranes

7% 6% 0.630 3% 2% 0.03

Placental abruption 2% 2% 0.623 1% 0.7% <0.01

Placenta previa 4% 2% 0.028 1% 0.5% <0.01

Malpresentation 13% 8% 0.003 5% 3% <0.01

Cesarean delivery 49% 21% <0.001 33% 24% <0.01

Postpartum hemorrhage* 8% 3% <0.001 — — — 
*Defi ned as estimated blood loss of >1000 mL (vaginal birth) and >1,500 mL (cesarean delivery).

Source: Reproduced with permission from Kase BA and Blackwell SC. SMFM Consult. Fibroids in pregnancy: mean-
ing and management. Cont Ob/Gyn. 2014 Dec. Copyright © 2016 Advanstar. 121944:0216DS.
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CHAPTER 7

Infectious 
Diseases

GROUP B STREPTOCOCCUS
Fast Facts
• A leading cause of life- threatening perinatal infections in United States.
• 15– 30% of women are asymptomatic carriers.
• Infection rate has decreased from 1.8/1000 in 1990 to 0.34/1000 live births in 2004.
• Early onset infection (80% within 6 hours of delivery)— 4% neonatal mortality of term infants 

and 23% mortality in preterm infants.

Table 7.1. Procedures for collecting clinical specimens for culture of group B Streptococcus (GBS) 
at 35– 37 weeks’ gestation

• Swab the lower vagina (vaginal introitus), followed by the rectum (i.e., insert swab through the anal sphincter) using 
the same swab or two different swabs. Cultures should be collected in the outpatient setting by the health care 
provider or, with appropriate instruction, by the patient herself. Cervical, perianal, perirectal, or perineal specimens 
are not acceptable, and a speculum should not be used for culture collection.

• Place the swab(s) into a nonnutritive transport medium. Appropriate transport systems (e.g., Stuart’s or Amies with or 
without charcoal) are commercially available. GBS isolates can remain viable in transport media for several days at 
room temperature; however, the recovery of isolates declines over one to four days, especially at elevated tempera-
tures, which can lead to false- negative results. When feasible, specimens should be refrigerated before processing.

• Specimen requisitions should indicate clearly that specimens are for group B streptococcal testing. Patients who state 
that they are allergic to penicillin should be evaluated for risk for anaphylaxis. If a woman is determined to be at high 
risk for anaphylaxis,* susceptibility testing for Metronidazole and erythromycin should be ordered.

*Patients with a history of any of the following after receiving penicillin or a cephalosporin are considered to be at 
high risk for anaphylaxis: anaphylaxis, angioedema, respiratory distress, or urticaria.

Source: Reproduced from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National Center for Immu-
nization and Respiratory Diseases, Centers for Disease Control and Prevention (CDC). Prevention of perinatal group B 
streptococcal disease— revised guidelines from CDC, 2010. MMWR Recomm Rep. 2010 Nov 19;59(RR- 10):1- 36.
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Table 7.2. Comparison of key points in the 2002 and 2010 centers for disease control and 
prevention guidelines for the prevention of perinatal group B streptococcal disease

Topic in the Guidelines Key Points Unchanged from 2002 Key Points Changed from 2002

Universal screening for 
GBS acid amplifi cation 
tests for intrapartum 
testing for GBS

Universal screening at 35–37 weeks of 
gestation remains the sole strategy for IAP.

Permissive statement for limited role of 
nucleic

Preterm delivery New and separate algorithms for preterm 
labor and for PPROM (see Fig. 7.1 and 
Fig. 7.2)

GBS specimen collection 
and processing

Rectovaginal swab specimens collected 
at 35–37 weeks of gestation remains the 
recommendation.

Transport options clarifi ed

Identifi cation options expanded to include 
use of chromogenic media and nucleic acid 
amplifi cation tests

Laboratories to report GBS in concentrations 
of greater than or equal to 104 CFU in urine 
culture specimens (previously, it was GBS “in 
any concentration”)

Intrapartum antibiotic 
prophylaxis

Penicillin remains drug of choice with 
ampicillin as an alternative. Cefazolin 
remains the drug of choice for penicillin 
allergy without anaphylaxis, angioedema, 
respiratory distress, or urticaria.

GBS isolates from women at high risk of 
anaphylaxis should be tested for uscepti-
bility to Metronidazole and erythromycin. 
Vancomycin use is recommended if isolate 
is resistant to either Metronidazole or 
erythromycin.

Defi nition of high risk for anaphylaxis is 
clarifi ed

Minor change in penicillin dose permitted

Erythromycin is no longer recommended 
under any circumstances

D- test recommended to detect inducible 
resistance in isolates tested for susceptibility 
to Metronidazole and erythromycin

Other obstetric 
management issues

Data are not suffi cient to make recommen-
dations regarding the timing of procedures 
intended to facilitate progression of labor, 
such as amniotomy, in GBS- colonized 
women.

Intrapartum antibiotic prophylaxis is optimal 
if administered at least 4 hours before 
delivery; therefore, such procedures should 
be timed accordingly, if possible.

No medically necessary obstetric procedure 
should be delayed in order to achieve 
4 hours of GBS prophylaxis before delivery.

Newborn management Algorithm now applies to all newborns, 
whether or not from GBS- positive mothers.

Clarifi cation of “adequate” IAP. See full 
CDC guidelines for details.

CDC, Centers for Disease Control and Prevention; CFU, colony- forming units; GBS, group B streptococci; IAP, 
intrapartum antibiotic prophylaxis; PROM, premature rupture of membranes.

Source: Reproduced with permission from American College of Obstetricians and Gynecologists Committee on 
Obstetric Practice. ACOG Committee Opinion No. 485: Prevention of early-onset group B streptococcal disease in 
newborns. Obstet Gynecol. 2011 Apr;117(4):1019-27. Copyright © 2011 The American College of Ohstetricians 
and Gynecologists.
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Table 7.3. Indications and non indications for intrapartum antibiotic prophylaxis to prevent 
early-onset group B streptococcal (GBS) disease

Intrapartum GBS Prophylaxis Indicated Intrapartum GBS Prophylaxis Not Indicated

• Previous infant with invasive GBS disease • Colonization with GBS during a previous pregnancy 
(unless an indication for GBS prophylaxis is present for 
current pregnancy)

• GBS bacteriuria during any trimester of the current 
pregnancy*

• GBS bacteriuria during previous pregnancy (unless an indi-
cation for GBS prophylaxis is present for current pregnancy)

• Positive GBS vaginal- rectal screening culture in late 
gestation† during current pregnancy*

• Negative vaginal and rectal GBS screening culture in 
late gestation† during the current pregnancy, regardless 
of intrapartum risk factors

• Unknown GBS status at the onset of labor (culture not done, 
incomplete, or results unknown) and any of the following:
◦ Delivery at <37 weeks’ gestation§

◦ Amniotic membrane rupture ≥18 hours
◦ Intrapartum temperature ≥100.4°F (≥38.0°C)¶

◦ Intrapartum NAAT** positive for GBS

• Cesarean delivery performed before onset of labor on 
a woman with intact amniotic membranes, regardless of 
GBS colonization status or gestational age

NAAT, Nucleic acid amplifi cation tests
*Intrapartum antibiotic prophylaxis is not indicated in this circumstance if a cesarean delivery is performed before 

onset of labor on a woman with intact amniotic membranes.
†Optimal timing for prenatal GBS screening is at 35– 37 weeks’ gestation.
§Recommendations for the use of intrapartum antibiotics for prevention of early-onset GBS disease in the setting of 

threatened preterm delivery are presented in Figures 7.1 and 7.2.
¶If amnionitis is suspected, broad- spectrum antibiotic therapy that includes an agent known to be active against GBS 

should replace GBS prophylaxis.
**NAAT testing for GBS is optional and might not be available in all settings. If intrapartum NAAT is negative for 

GBS but any other intrapartum risk factor (delivery at <37 weeks’ gestation, amniotic membrane rupture at ≥18 hours, 
or temperature ≥100.4°F [≥38.0°C]) is present, then intrapartum antibiotic prophylaxis is indicated.

Source: Reproduced from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National Center for Immu-
nization and Respiratory Diseases, Centers for Disease Control and Prevention (CDC). Prevention of perinatal group B 
streptococcal disease— revised guidelines from CDC, 2010. MMWR Recomm Rep. 2010 Nov 19;59(RR- 10):1- 36.
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Patient entering true labor?¶

Continue GBS prophylaxis
until delivery**

Not available prior to labor 
onset and patient still preterm

Patient  admitted with signs and symptoms of preterm labor

NoYes

Obtain GBS culture results 

NegativePositive

GBS prophylaxis 
at onset of true labor

No GBS prophylaxis at onset of true 
labor;†† repeat vaginal-rectal culture  

if patient reaches 35–37 weeks’ 
gestation and has not yet delivered §§

Obtain vaginal-rectal swab for GBS culture† and start GBS prophylaxis §

Discontinue GBS 
prophylaxis

Figure 7.1. Algorithm for screening for group B streptococcal (GBS) colonization and use of 
intrapartum prophylaxis for women with preterm* labor (PTL)

* At <37 weeks and 0 days’ gestation.
† If patient has undergone vaginal- rectal GBS culture within the preceding 5 weeks, the results of that culture 

should guide management. GBS- colonized women should receive intrapartum antibiotic prophylaxis. No antibiot-
ics are indicated for GBS prophylaxis if a vaginal- rectal screen within 5 weeks was negative.

§ See Figure 7.4 for recommended antibiotic regimens.
¶ Patient should be regularly assessed for progression to true labor; if the patient is considered not to be in true 

labor, discontinue GBS prophylaxis.
** If GBS culture results become available prior to delivery and are negative, then discontinue GBS prophylaxis.
†† Unless subsequent GBS culture prior to delivery is positive.
§§ A negative GBS screen is considered valid for 5 weeks. If a patient with a history of PTL is re admitted 

with signs and symptoms of PTL and had a negative GBS screen >5 weeks prior, she should be rescreened and 
managed according to this algorithm at that time.

Source: Reproduced from Verani JR, McGee L, Schrag SJ; Division of Bacterial Diseases, National Center for Immu-
nization and Respiratory Diseases, Centers for Disease Control and Prevention (CDC). Prevention of perinatal group B 
streptococcal disease— revised guidelines from CDC, 2010. MMWR Recomm Rep. 2010 Nov 19;59(RR- 10):1- 36.
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HEPATITIS
Table 7.7. Overview of viral hepatitis

A B C D E

Virus Family Picornaviridae Hepadnaviridae Flaviviridae N/A Appears to be mem-
ber of Caliciviridae

Transmission Fecal- oral, 
permucosal

Percutaneous, 
permucosal

Percutaneous, 
permucosal

Percutaneous, 
permucosal

Fecal- oral (especially 
contaminated water)

Chronicity None 6– 10% of adults 75– 85% Average 6% Unknown 25– 50% 
of children (1– 5 
years of age) 
70– 90% of infants

Onset Usually abrupt Usually insidious Insidious Usually abrupt Usually abrupt aver-
age 40 days; range 
15– 60 days

Incubation Average 28 days; 
range 15– 45 
days; ~0.3%

Average 60– 90 
days; range 
45– 180 days

Average 6– 7 wk; 
range 2– 26 wk

21– 90 days

Mortality 0.5– 1.0% 0.2%– 0.4% 2– 20% with coin-
fection, up to 30% 
with superinfection

About 1– 2%; 
15– 20% in pregnant 
women

Source: Reprinted with permission from APGO Educational Series on Women’s Health Issues. Sexually transmitted 
infections hepatitis B and C: the Ob/Gyn’s role. 2002:1–17.
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Symptoms
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Figure 7.6. Typical serologic course of acute hepatitis B
* Hepatitis B e antigen.
† Antibody to HBeAg.
§ Antibody to hepatitis B core antigen.
¶ Hepatitis B surface antigen.
** Immunoglobulin M.
†† Antibody to HBsAg.
Source: Reproduced from Weinbaum CM, Williams I, Mast EE, Wang SA, Finelli L, Wasley A, Neitzel 

SM, Ward JW; Centers for Disease Control and Prevention (CDC). Recommendations for identifi cation and 
public health management of persons with chronic hepatitis B virus infection. MMWR Recomm Rep. 2008 Sep 
19;57(RR- 8):1- 20.
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Acute (6 mos) Chronic (yr) 
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Figure 7.7. Progression to chronic hepatitis B
* Hepatitis B e antigen.
† Antibody to HBeAg.
§ Antibody to hepatitis B core antigen.
¶ Hepatitis B surface antigen.
** Immunoglobulin M.
Source: Reproduced from Weinbaum CM, Williams I, Mast EE, Wang SA, Finelli L, Wasley A, Neitzel 

SM, Ward JW; Centers for Disease Control and Prevention (CDC). Recommendations for identifi cation and 
public health management of persons with chronic hepatitis B virus infection. MMWR Recomm Rep. 2008 Sep 
19;57(RR- 8):1- 20.
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ZIKA VIRUS INFECTION
Fast Facts
• Zika virus is primarily transmitted through the bite of infected Aedes species mosquitoes.
• Zika virus can also be sexually transmitted.
• Most persons infected with Zika virus are asymptomatic.

◦ Signs and symptoms, when present, are typically mild, with the most common being acute 
onset of fever, macular or papular rash, arthralgia, and conjunctivitis.

• There is no evidence that Zika virus will cause congenital infection in pregnancies conceived 
after the resolution of maternal Zika viremia.

• Data on the incubation period for Zika virus disease and the duration of Zika viremia are 
limited. Evidence from case reports and experience from related fl avivirus infections indicate 
that the incubation period for Zika virus disease is likely 3– 14 days.

• After symptom onset, the duration of Zika viremia may range from a few days to 1 week.
• Maternal infection during pregnancy has been linked to fetal microcephaly, intracranial calci-

fi cations, and brain and eye abnormalities.

Zika Recommendations
The Centers for Disease Control and Prevention (CDC) has updated its interim guidance for 
US health care providers caring for pregnant women with possible Zika virus exposure to 
include emerging data indicating that Zika virus RNA can be detected for prolonged periods 
in some pregnant women. In order to increase the proportion of pregnant women with Zika 
virus infection who receive a defi nitive diagnosis, CDC recommends expanding real- time reverse 
transcription- polymerase chain- reaction (rRT- PCR) testing. Other recommendations include the 
following:

• Women who have Zika virus disease* should wait at least 8 weeks after symptom onset to 
attempt conception. 

• Men with Zika virus disease should wait at least 6 months after symptom onset to attempt 
conception. 

• Women and men with possible exposure to Zika virus but without clinical illness consistent 
with Zika virus disease should wait at least 8 weeks after exposure to attempt conception. 

• Zika virus disease is defi ned as having at least one of the following signs or symptoms: acute 
onset of fever, rash, arthralgia, conjunctivitis and laboratory confi rmation of Zika virus infec-
tion. Persons who had possible Zika virus exposure and display one or more signs or symp-
toms consistent with Zika virus disease (acute onset of fever, rash, arthralgia, conjunctivitis) 
but did not have testing performed should follow recommendations for persons with Zika 
virus disease. 

• Symptomatic pregnant women who are evaluated <2 weeks after symptom onset should 
receive serum and urine Zika virus rRT- PCR testing.

• Symptomatic pregnant women who are evaluated 2 to 12 weeks after symptom onset should 
fi rst receive a Zika virus immunoglobulin (IgM) antibody test; if result is positive or equivocal, 
serum and urine rRT- PCR testing should be performed.

• For asymptomatic pregnant women who live in areas without active Zika virus transmission 
and who are evaluated <2 weeks after last possible exposure, rRT- PCR testing should be per-
formed; if result is negative, a Zika virus IgM antibody test should be performed 2 to 12 weeks 
after the exposure.
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• Asymptomatic pregnant women who do not live in an area with active Zika virus transmis-
sion, who are fi rst evaluated 2 to 12 weeks after their last possible exposure, should fi rst 
receive a Zika virus IgM antibody test; if result is positive or equivocal, serum and urine rRT- 
PCR should be performed.

• For symptomatic and asymptomatic pregnant women with possible Zika virus exposure who 
seek care >12 weeks after symptom onset or possible exposure, IgM antibody testing may be 
considered.

• Asymptomatic pregnant women with ongoing risk for exposure to Zika virus should receive 
Zika virus IgM antibody testing as part of routine obstetric care during the fi rst and second 
trimesters.

Source: From Oduyebo T, Igbinosa I, Petersen EE, et al. Update: interim guidance for health 
care providers caring for pregnant women with possible Zika virus exposure— United States, 
July 2016. [Published online ahead of print July 25, 2016]. MMWR. doi:10.15585/mmwr
.mm6529e1.
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A B

Pregnant woman

Assess for possible Zika virus exposure 

Evaluate for signs and symptoms of Zika virus disease

• Symptomatic : <2 weeks after symptom onset, or

• Asymptomatic and NOT living in an area with active 

  Zika virus transmission: <2 weeks after possible exposure

• Symptomatic: 2–12 weeks after symptom onset, or

• Asymptomatic and NOT living in an area with active Zika virus 

  transmission: 2–12 weeks after possible exposure, or

• Asymptomatic and living in an area with active Zika virus 

Zika virus IgM and dengue 

virus IgM (serum)

Zika virus IgM 

and dengue virus 

IgM negative: 

No recent Zika 
virus infection

Zika virus IgM positive or 

equivocal and  any result 

on dengue virus IgM: 

Presumptive recent Zika 

Dengue virus IgM 

positive or equivocal

and Zika virus IgM 

negative: Presumptive 
dengue virus infection

(serum and urine)

Negative Zika 

virus rRT-PCR 

(serum)

Positive Zika virus 

rRT-PCR on serum: 

Recent Zika virus 
infection

Zika virus PRNT <10: 

No recent evidence of 
Zika virus infection

Zika virus PRNT ≥10 and dengue virus 

PRNT ≥10: 

PRNT

Zika virus IgM or dengue virus IgM 

positive or equivocal: Presumptive 
recent Zika virus or dengue virus or  

Zika virus PRNT ≥10 and 

dengue virus PRNT <10: 

Recent Zika virus infection

Zika virus IgM and dengue 

virus IgM negative: No recent 
Zika virus infection

• Symptomatic: Zika virus IgM and 

  dengue virus IgM

• Asymptomatic and NOT living in an

  area with active Zika virus 

  transmission: Zika virus IgM 

  2–12 weeks after possible exposure 

Negative Zika virus rRT-PCR 

(serum and urine)

Positive Zika virus rRT-PCR 

(serum or urine): Recent 
Zika virus infection

Zika virus rRT-PCR 

(serum and urine)

Figure 7.12. Updated interim guidance: testing algorithm*,†,§,¶ for a pregnant woman with 
possible Zika virus exposure** not residing in an area with active Zika virus transmission

IgM, immunoglobulin M; PRNT, plaque reduction neutralization test; rRT-PCR, real-time reverse transcription–
polymerase chain reaction.

* A pregnant woman is considered symptomatic if one or more signs or symptoms (acute onset of fever, 
rash, arthralgia, or conjunctivitis) consistent with Zika virus disease is reported. A pregnant woman is considered 
asymptomatic if these symptoms are not reported.

† Testing includes Zika virus rRT- PCR on serum and urine samples, Zika virus and dengue virus IgM, and PRNT 
on serum samples. PRNT results that indicate recent fl avivirus infection should be interpreted in the context of the 
currently circulating fl aviviruses. Refer to the laboratory guidance for updated testing recommendations (http://
www.cdc.gov/zika/laboratories/lab-guidance.html). Because of the overlap of symptoms in areas where other 
viral illness are endemic, evaluate for possible dengue or chikungunya virus infection.

§ Dengue virus IgM antibody testing is recommended only for symptomatic pregnant women.
¶ If Zika virus rRT- PCR testing is requested from laboratories without IgM antibody testing capacity or a process 

to forward specimens to another testing laboratory, storing of additional serum samples is recommended for IgM 
antibody testing in the event of an rRT- PCR negative result.

** Possible exposure to Zika virus includes travel to or residence in an area with active Zika virus transmission 
(http://wwwnc.cdc.gov/travel/notices/), or sex (vaginal sex [penis-to-vagina], anal sex [penis-to-anus], oral sex 
[mouth-to-penis or mouth-to-vagina], and the sharing of sex toys) without a barrier method to prevent infection (male 
or female condoms for vaginal or anal sex, male condoms for oral sex [mouth- to- penis], and male condoms cut to 
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Table 7.27. Clinical management of a pregnant woman with suspected Zika virus infection

Interpretation of 
Laboratory Results* Prenatal Management Postnatal Management

Recent Zika virus infection Consider serial ultrasounds every 
3– 4 weeks to assess fetal anatomy 
and growth.† Decisions regarding 
amniocentesis should be individual-
ized for each clinical circumstance.§

Live births: Cord blood and infant serum should 
be tested for Zika virus by rRT- PCR, and for Zika 
IgM and dengue virus IgM antibodies. If CSF is 
obtained for other reasons, it can also be tested. 
Zika virus rRT- PCR and IHC staining of umbilical 
cord and placenta are recommended.¶ Fetal 
losses: Zika virus rRT- PCR and IHC staining of 
fetal tissues is recommended.¶

Recent fl avivirus infection; 
specifi c virus cannot be 
identifi ed
Presumptive recent Zika virus 
infection**

Consider serial ultrasounds every 
3– 4 weeks to assess fetal anatomy 
and growth.† Amniocentesis might 
be considered; decisions should 
be individualized for each clinical 
circumstance.

Live births: Cord blood and infant serum should 
be tested for Zika virus by rRT- PCR, and for Zika 
virus IgM and dengue virus IgM antibodies. If 
CSF is obtained for other reasons, it can also 
be tested. Zika virus rRT- PCR and IHC staining of 
umbilical cord and placenta should be consid-
ered.¶ Fetal losses: Zika virus rRT- PCR and IHC 
staining of fetal tissues should be considered.¶

Presumptive recent fl avivirus 
infection**

Recent dengue virus infection Clinical management in accordance with existing guidelines.††

No evidence of Zika virus or 
dengue virus infection

Prenatal ultrasound to evaluate for fetal abnormalities consistent with congenital Zika 
virus syndrome.† Fetal abnormalities present: repeat Zika virus rRT- PCR and IgM test; 
base clinical management on corresponding laboratory results. Fetal abnormalities 
absent: base obstetric care on the ongoing risk for Zika virus exposure risk to the 
pregnant woman.

CSF, cerebrospinal fl uid; IgM, immunoglobulin M; IHC, immunohistochemical; PRNT, plaque reduction neutralization 
test; rRT-PCR, real-time reverse transcription–polymerase chain reaction.

*Refer to the previously published guidance for testing interpretation (http://www.cdc.gov/mmwr/volumes/65/
wr/mm6521e1.htm).

†Fetal abnormalities consistent with congenital Zika virus syndrome include microcephaly, intracranial calcifi cations, 
and brain and eye abnormalities.

§Health care providers should discuss risks and benefi ts of amniocentesis with their patients. It is not known how sensitive 
or specifi c rRT- PCR testing of amniotic fl uid is for congenital Zika virus infection, whether a positive result is predictive of a 
subsequent fetal abnormality, and if it is predictive, what proportion of infants born after infection will have abnormalities.

¶Refer to pathology guidance for collection and submission of fetal tissues for Zika virus testing for detailed informa-
tion on recommended specimen types (http://www.cdc.gov/zika/laboratories/test- specimens- tissues.html).

**rRT- PCR or PRNT should be performed for positive or equivocal IgM results as indicated. PRNT results that 
indicate recent fl avivirus infection should be interpreted in the context of the currently circulating fl aviviruses. Refer to the 
laboratory guidance for updated testing recommendations (http://www.cdc.gov/zika/laboratories/lab-guidance.html). 
Because of the overlap of symptoms and areas where other viral illnesses are endemic, evaluate for possible dengue or 
chikungunya virus infection.

††http://apps.who.int/iris/bitstream/10665/44188/1/9789241547871_eng.pdf.

Source: From Oduyebo T, Igbinosa I, Petersen EE, et al. Update: interim guidance for health care providers caring for 
pregnant women with possible Zika virus exposure—United States, July 2016. [Published online ahead of print July 25, 
2016]. MMWR. doi:10.15585/mmwr.mm6529e1.

create a fl at barrier or dental dams for oral sex [mouth- to- vagina]) with a partner who traveled to, or lives in, an 
area with active Zika virus transmission.

Source: From Oduyebo T, Igbinosa I, Petersen EE, et al. Update: interim guidance for health care providers 
caring for pregnant women with possible Zika virus exposure—United States, July 2016. [Published online ahead 
of print July 25, 2016]. MMWR. doi:10.15585/mmwr.mm6529e1.
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IMMUNIZATION DURING PREGNANCY
Table 7.28. Immunization during pregnancy

Routine Hepatitis A Recommended if otherwise 
indicated

See hepatitis A text

Hepatitis B Recommended in some 
circumstances

See hepatitis B text

Human Papillomavirus (HPV) Not recommended See HPV text

Infl uenza (Inactivated) Recommended See Infl uenza text

Infl uenza (LAIV) Contraindicated See Infl uenza (LAIV) text

MMR Contraindicated See MMR text

Meningococcal May be used if otherwise 
indicated

See Meningococcal text

PCV13 Inadequate data for specifi c 
recommendation

See Pneumococcal Conjugate 
text

PPSV23 Inadequate data for specifi c 
recommendation

See Pneumococcal Polysac-
charide text

Polio May be used if needed See Polio text

Td Should be used if otherwise 
indicated

See Tetanus and Diphtheria 
text

Tdap Recommended See Tetanus, Diphtheria, and 
Pertussis text

Varicella Contraindicated See Varicella text

Zoster Contraindicated See Zoster text

Travel & Other Anthrax Low risk of exposure—not recom-
mended. High risk of exposure—
may be used

See Anthrax text

BCG Contraindicated See BCG text

Japanese Encephalitis Inadequate data for specifi c 
recommendation

See Japanese Encephalitis text

Rabies May be used if otherwise 
indicated

See Rabies text

Typhoid Inadequate data for specifi c 
recommendation

See Typhoid text

Smallpox Pre- exposure—contraindicated

Post- exposure—recommended

See Smallpox text

Yellow fever May be used if benefi t outweighs 
risk

See Yellow Fever text

Source: Reproduced from http://www.cdc.gov/vaccines/pubs/preg-guide.htm. Accessed on February 25, 2016.
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SYPHILIS
Table 7.40. 2015 CDC guidelines for treatment of syphilis

Recommended Regimens Alternative Regimens:

Primary, secondary, 
or early latent 
<1 year 

Benzathine penicillin G

2.4 million units IM in a single dose

Doxycycline 100 mg 2x/day for 14 days 
OR tetracycline 500 mg orally 4x/day 
for 14 days

Latent >1 year, 
latent of unknown 
duration 

Benzathine penicillin G 2.4 million units IM 
in 3 doses each at 1-week intervals (7.2 
million units total)

Doxycycline 100 mg 2x/day for 28 days 
OR tetracycline 500 mg orally 4x/day 
for 28 days

Neurosyphilis Aqueous crystalline penicillin G 
18– 24 million units per day, administered 
as 3– 4 million units IV every 4 hours or 
continuous infusion, for 10– 14 days

Procaine penicillin G 2.4 MU IM 1x daily 
PLUS probenecid 500 mg orally 4x/day, 
both for 10– 14 days.

Pregnancy Pregnant women should be treated with the penicillin regimen appropriate for their stage 
of infection.

Some evidence suggests that additional therapy is benefi cial for pregnant women. For women who have primary, 
secondary, or early latent syphilis, a second dose of benzathine penicillin 2.4 million units IM can be administered 
1 week after the initial dose.

When syphilis is diagnosed during the second half of pregnancy, management should include a sonographic fetal 
evaluation for congenital syphilis. However, this evaluation should not delay therapy. Sonographic signs of fetal or 
placental syphilis (i.e., hepatomegaly, ascites, hydrops, fetal anemia, or a thickened placenta) indicate a greater risk for 
fetal treatment failure; cases accompanied by these signs should be managed in consultation with obstetric specialists. 
Evidence is insuffi cient to recommend specifi c regimens for these situations.

Women treated for syphilis during the second half of pregnancy are at risk for premature labor and/or fetal distress 
if the treatment precipitates the Jarisch- Herxheimer reaction. These women should be advised to seek obstetric attention 
after treatment if they notice any fever, contractions, or decrease in fetal movements. Stillbirth is a rare complication of 
treatment, but concern for this complication should not delay necessary treatment. No data are available to suggest that 
corticosteroid treatment alters the risk for treatment- related complications in pregnancy.

Missed doses are not acceptable for pregnant women receiving therapy for late latent syphilis. Pregnant women who 
miss any dose of therapy must repeat the full course of therapy.

All women who have syphilis should be offered testing for HIV infection.

Source: Reproduced from Workowski KA, Bolan GA. Sexually transmitted diseases treatment guidelines, 2015. 
MMWR Recomm Rep. 2015 Jun 5;64(RR-03):1-137.
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Table 7.41. Classifi cation, clinical presentation, and adverse perinatal effects of syphilis

Stage of Disease Clinical Presentation Frequency of Perinatal Transmission

Primary Painless chancre 40– 50%
Secondary Generalized maculopapular rash

Mucous patches

Condylomata lata

40– 50%

Tertiary Gumma formation

Cardiac abnormalities

Central nervous system abnormalities

≤10%

Early latent Asymptomatic 40– 50%
Late latent Asymptomatic ≤10%

Source: Ling FW, Duff P, eds. Obstetrics and Gynecology: Principles and Practice. New York: McGraw-Hill; 
2001:121.

Table 7.42. Oral desensitization protocol for pregnant women with allergies to penicillina

Doseb
Penicillin V 

Suspension (U/mL)

Amountc

mL U Cumulative Dose (U)

1 1,000 0.1 100 100
2 1,000 0.2 200 300
3 1,000 0.4 400 700
4 1,000 0.8 800 1,500
5 1,000 1.6 1,600 3,100
6 1,000 3.2 3,200 6,300
7 1,000 6.4 6,400 12,700
8 10,000 1.2 12,000 24,700
9 10,000 2.4 24,000 48,700
10 10,000 4.8 48,000 96,700
11 80,000 1.0 80,000 176,700
12 80,000 2.0 160,000 336,700
13 80,000 4.0 320,000 656,700
14 80,000 8.0 640,000 1,296,700

aObservation period: 30 mins before parenteral administration of penicillin.
bInterval between doses, 15 mins; elapsed time, 3 hr and 45 mins; cumulative dose, 13 million U.
cThe specifi c amount of drug was diluted in approximately 30 mL of water and then given orally.

Source: Reproduced with permission from Wendel GD Jr., Stark BJ, Jamison RB, et al. Penicillin allergy and desen-
sitization in serious infections during pregnancy. N Engl J Med. 1985;312:1230. Copyright © 1985 Massachusetts 
Medical Society. All rights reserved.
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CHAPTER 8

Infertility

BASIC INFERTILITY
Fast Facts
• Impaired fecundity (the inability have a child) affects 6.7 million women in the U.S.—about 

11% of the reproductive- age population (Chandra 2013).
• In a survey of married women, the CDC found that 1.5 million women in the US (6%) are 

infertile (Chandra 2013).
• Infertility affects men and women equally.
• 25% of infertile couples have more than one factor that contributes to their infertility.
• In approximately 40% of infertile couples, the male partner is either the sole cause or a con-

tributing cause of infertility.
• Irregular or abnormal ovulation accounts for approximately 25% of all female infertility 

problems.
• Prolonged infertility suggests a poorer prognosis for spontaneous pregnancy.

◦ Monthly pregnancy rate (PR) in couples with unexplained subfertility after 18 months 
duration → 1.5– 3.0%.
◼ Cumulative PRs for couples with unexplained subfertility 1 year and 3 years after the 

fi rst visit are 13% and 40%, respectively.
• Approximately 50% of healthy women become clinically pregnant during the fi rst two cycles, 

and between 80% and 90% during the fi rst 6 months (Gnoth 2003; Wang 2003).
• Nearly all pregnancies can be attributed to intercourse during a 6- day window ending on the 

day of ovulation:
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Defi nitions
• Infertility: failure to conceive after 12 months (regular cycles) of unprotected intercourse
• Subfertility: failure to conceive after 6 months (regular cycles) of unprotected intercourse 

(Gnoth 2005)
• Fecundability: conception rate, usually per month
• Fecundity: birth rate per 1 month

Etiology
Table 8.1. Etiology of infertility

Cause of Infertility %

Male Factor 30%
Female Factor 30%
Unexplained 25%
Combined 10%
Other 5%

Source: Data from Expert Group on Commissioning NHS Infertility Provision. Regulated fertility services: a commis-
sioning aid. UK Department of Health, 2009.
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Figure 8.1. Probability of conception as a function of timing of intercourse
“0” denotes the day of ovulation.
Source: Reproduced with permission from Wilcox AJ, et al. Timing of sexual intercourse in relation to ovulation. 

Effects on the probability of conception, survival of the pregnancy, and sex of the baby. N Engl J Med. 1995; 
333:1517– - 1521. Copyright © 1995 Massachusetts Medical Society.
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Table 8.2. Prevalence of infertility

Age Infertile (%)

≤30 years old 5
30– 35 years old 9
35– 40 years old 20
>40 years old >30

Source: Data from Expert Group on Commissioning NHS Infertility Provision. Regulated fertility services: a commis-
sioning aid. UK Department of Health, 2009.
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Figure 8.2. Effect of age on the cumulative pregnancy rate in a donor insemination program
The younger age groups (<31 years) were signifi cantly different from the older groups.

• < 25 years
☆ 26–30
☐ 31–35
★ > 35
Source: Reproduced with permission from Schwartz D, Mayaux MJ. Female fecundity as a function of age: 

results of artifi cial insemination in 2193 nulliparous women with azoospermic husbands. Federation CECOS. 
N Engl J Med. 1982;306:404. Copyright © 1982 Massachusetts Medical Society.
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OVARIAN RESERVE
Ovarian Reserve Tests
Day 3 Follicle- Stimulating Hormone
• FSH on day 3 of <10 IU/L is normal. Levels between 10 IU/L and 14 IU/L are a gray zone with 

decreasing fertility as levels rise.
• Most centers consider CD 3 FSH >10 IU/L as worrisome and ≥15–20 IU/L as abnormal and 

unlikely to benefi t from stimulated cycle IVF.
• Variability does not affect the prognostic category (Buyalos 1998; Scott 1990; Abdalla 2006).
• Valid to test basal FSH on CD 2– 5 (Hansen 1996).
• Basal FSH screening may not be of value in the general subfertility population with ovulatory 

menstrual cycles (Van Montfrans 2000).
• Threshold values of D3 FSH (Scott 2007):
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Figure 8.3. Threshold values for FSH in IVF
Source: Reproduced with permission from Scott RT Jr., Elkind-Hirsch KE, Styne-Gross A, et al. The predictive 

value for in vitro fertility delivery rates is greatly impacted by the method used to select the threshold between normal 
and elevated basal follicle stimulating hormone. Fertil Steril. Apr;89(4):868-78, 2008. Copyright © 2008 The 
American Society for Reproductive Medicine.

Day 3 Estradiol
• Levels typically nadir at CD 3 (Sharara 1998).
• Elevated E2 levels on CD 3 indicate advanced follicular phase; this is due to a premature rise 

in FSH in the luteal phase and refl ects DOR (Sharara 1998).
• Inappropriately high E2 can suppress FSH back into the normal range by CD 3, and therefore 

may mask DOR.
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• E2 >80 pg/mL have higher cancellation rates with IVF (Smotrich 1995).
• CD 3 E2 <20 pg/mL or ≥80 pg/mL have an ↑ risk for canceled IVF cycles, but these levels do 

not seem to predict pregnancy outcome nor correlate with ovarian response in those patients 
not canceled (Frattarelli 2000).

Clomiphene Citrate Challenge Test (CCCT)
• A dynamic test of ovarian reserve that has been supplanted by AMH and Antral Follicle 

Count.
• Indicated for women >35 yr old, smokers, those with one ovary or unexplained infertility:, and 

patients in whom decreased ovarian reserve is suspected.
• Involves standard day 3 laboratory tests, as described above, along with the administration 

of clomiphene citrate, 100 mg days 5– 9, and a repeat FSH on day 10. Day 10 FSH thresholds 
should be the same as those on day 3.
◦ Day 3 FSH <10 IU/L and Day 10 FSH <10 IU/L: Reassuring result, good prognosis.
◦ Day 3 FSH >10 IU/L and Day 10 FSH >10 IU/L: Poor prognosis, high cancellation rate.
◦ Day 3 FSH <10 IU/L and Day 10 FSH >10 IU/L: Poor stimulation possible in spite of nor-

mal Day 3 FSH level.
◦ Day 3 FSH >10 IU/L and Day 10 FSH <10 IU/L: Better odds than expected for adequate 

stimulation given poor Day 3 FSH result.

Understanding How the CCCT Works
• Clomiphene blocks the effects of E2 at the hypothalamus and pituitary, mimicking a 

hypoestrogenic state; the hypothalamic- pituitary axis responds by releasing a fl ood of FSH.
• A woman with a normal, healthy cohort of follicles will produce enough E2 and inhibin B to 

dislodge the clomiphene and suppress FSH.
• A woman with a poor cohort and aging follicles cannot generate enough E2 or inhibin B to 

clear the clomiphene or suppress FSH, respectively; therefore, FSH stays high.
• A meta- analysis of CCCT studies concluded that there was too little difference between basal 

FSH(D3) and CCCT prediction to justify the additional cost and drug exposure (Jain et al. 
2004).

Anti- Mü llerian Hormone (AMH)
• AMH is produced by granulosa cells of all follicles beyond the primordial follicle stage but not 

yet entered selection for dominance (Weenan 2004).
• AMH seems to be infl uenced by combined contraception (oral contraceptives, transdermal 

patches, and vaginal rings) with signifi cant decreases in serum AMH levels after 9 weeks of 
continuous use (~50% decline from baseline values; Kallio 2013).

• Measuring AMH on day 7 of the pill-free interval seems to refl ect accurate levels (Van den Berg 
2010).

• <1.26 mg/mL was predictive of reduced ovarian reserve (IVF) ≤4 oocytes retrieved (Gnoth 2008).
• Measuring AMH at the onset of FSH stimulation for IVF cycles was predictive of pregnancy 

rates per initiated cycle (P<0.0001; Blazar 2011):
◦ <1 ng/mL – 23.4%
◦ >3 ng/mL – 60.3%

• There is reason to believe AMH may be a more useful measure of diminished ovarian reserve 
than FSH (Toner 2013).
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Table 8.4. Clinical usefulness of AMH values

AMH (ng/mL) Clinical Situation Implications for Management

Low (<0.5) Impending onset of menopause

Impending POF

Impending cancer treatment

Test for ovarian reserve

Counseling; consider possible options of HRT, DEXA

Above, plus option for donated eggs

Fertility preservation

Realistic expectations

Option of aggressive OI, DHEA, CoQ10, vitamin D
Midrange (1.0– 3.5) Ovarian reserve testing Guide dose selection for OI/IVF

Consideration of fertility preservation if having treatment for 
cancer or for social reasons

Provide insight into options for exclusive vs. split egg donors 
(i.e., the higher the AMH, the more likely to split donor)

Elevated (>3.5) PCO or PCO- like ovaries

Increased risk for OHSS

Consider possible option of metformin

Gentle stimulation protocols; consider GnRH agonist trigger; 
consideration of transferring fewer good quality embryos

Source: Reproduced with permission from Toner JP, Seifer DB. Why we may abandon basal follicle- stimulating 
hormone testing: a sea change in determining ovarian reserve using anti-Müllerian hormone. Fertil Steril. 2013 
Jun;99(7):1825- 30. Copyright © 2013 The American Society for Reproductive Medicine.

Table 8.5. Comparison of ovarian reserve markers FSH and AMH

Feature FSH AMH

Site of secretion Anterior pituitary Granulosa of pre-  and small antral follicles
Temporal change indicating ovarian aging Latest Earliest
Timing requirement Cycle day 2– 4 only Any cycle day
Need for concomitant assay E2 None
Cycle to cycle variability High Low
Sensitivity for low response Moderate Moderate
Sensitivity for high response (risk of OHSS) None High
Specifi city for low response High High
Specifi city for high response None High
Age- specifi c values Limited Extensive information
Methodology Automated (1 hr) ELISA (6 hr)

Source: Reproduced with permission from Toner JP, Seifer DB. Why we may abandon basal follicle- stimulating 
hormone testing: a sea change in determining ovarian reserve using anti-Müllerian hormone. Fertil Steril. 2013 
Jun;99(7):1825- 30. Copyright © 2013 The American Society for Reproductive Medicine.

Antral Follicle Count (AFC)
• Antral follicles 2– 10 mm in diameter should be measured on days 2– 4 of the menstrual cycle 

using transvaginal sonography.
• AFC is a reproducible measure of remaining follicle pool and is directly correlated with likeli-

hood of pregnancy after assisted reproductive technology treatments and inversely correlated 
with cancellation rates. No antral follicle count, however, can be used as an absolute predictor 
of pregnancy or cancellation during ART treatments.

• An antral follicle count of <4 is associated with a high (41– 69%) cancellation rate.
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• There is a negative linear correlation between antral follicle counts and gonadotropin dose 
required to achieve response (Change 1998; Frattarelli 2000; Frattarelli 2003).

• Antral follicle numbers ↓ with advancing chronologic age. The rate of this decline is biphasic, 
with mean yearly decline of 4.8% in women <37 years of age and increasing to a mean of 
11.7% thereafter (Scheffer 1999).

Diminished Ovarian Reserve
Defi nition
• Diminished ovarian reserve (DOR) refers to the condition of having a low number of normal 

oocytes or having poor quality oocytes (Scott 1995).

Background
• ↑ age is associated with ↓ fecundity (ability to get pregnant), ↓ live birth rate, ↑ early follic-

ular phase follicular- stimulating hormone (FSH) levels, ↓ anti mü llerian hormone (AMH), 
↑ miscarriage rates, and ↑ in vitro fertilization (IVF) cancellation rates due to poor stimulation 
(Pearlstone 1992; Pellestor 2003; Stein 1985).
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Figure 8.4. Percentage of ovarian reserve related to increasing age
NGF, nongrowing follicle.
Source: Reproduced from Wallace WH, Kelsey TW. Human ovarian reserve from conception to the meno-

pause. PLoS One. 2010 Jan 27;5(1):e8772.
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• For ~95% of women, by the age of 30 years only 12% of their maximum pre birth non growing 
follicles population is present, whereas for those at age 40 years only 3% of these follicles 
remain (Wallace 2010).

Implications
• Fragile X carrier screening (FMRI premutation) should be considered in women with dimin-

ished ovarian reserve (ACOG Committee Opinion No. 469, October 2010).
• Women with low ovarian reserve have ↓ fecundity with stimulated IVF cycles.
• The combination of an abnormal ovarian reserve test AND a poor ovarian response in the fi rst 

IVF cycle predicts a very low response in subsequent cycles (Klinkert 2004).
• This does not mean that they do not ovulate, that they will not respond to gonadotropins or 

oral ovulation induction, or that there are no good eggs remaining within the ovary.
• It does mean, however, that there are no means by which to selectively stimulate the good eggs 

to ovulate and recruitment of additional follicles is unlikely.
• Before embarking on aggressive surgery or infertility treatment to enhance fertility, it is a good 

idea for some patients to undergo ovarian reserve testing.
• There is no signifi cant decline in ovarian response in patients undergoing up to 3 repetitive IVF 

cycles (Luk 2010).
• Natural cycle IVF may be a reasonable alternative (Schimberni 2009).
• Adjuvant therapy that may improve success rates with IVF or those with diminished ovarian 

reserve include Coenzyme Q10, dehydroepiandrosterone, growth hormone, microdose GnRH 
agonist fl are protocol, transdermal testosterone, and vitamin D (Bosdou 2012; Duffy 2010; 
Kahraman 2009; Rudick 2012; Turi 2010; Urman 2012).

• DOR testing has been found to correlate with embryonic aneuploidy (Katz- Jaffe 2013).
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EVALUATION OF MALE FACTOR INFERTILITY
Semen Analysis
• Collect × 2 if fi rst one is abnormal; one test is not enough. Patient must be abstinent for 2– 3 

days before collection of semen.
• Collected by masturbation or by intercourse using special semen collection condoms that do 

not contain substances detrimental to sperm.
• Collected at home or in the laboratory; should be kept at room temperature during transport 

and examined within 1 hour of collection.
• Parameters can vary widely over time, even among fertile men, and exhibit seasonal variation.

Table 8.6. Normal values for semen analysis

Parameter Reference Value (5th %Ile) 50th %Ile Possible Pathologies

Volume 1.5 mL 3.7 Low: ejaculatory dysfunction, hypogonadism, poor 
collection technique

Concentration >15 million/mL 73 Azoospermia or oligospermia: varicocele, genetic, 
cryptorchidism, endocrinopathy, drugs, infections, toxins 
or radiation, obstruction, idiopathic

Total motile count ≥10 million ≥165 10– 20 would warrant IUI therapy
Motility >40% 61% Asthenospermia: prolonged abstinence, antisperm 

antibodies, partial obstruction, infection, sperm structural 
defects, idiopathic

Normal morphology >4% normal 15% Teratospermia: varicocele, genetic, cryptorchidism, 
drugs, infections, toxins or radiation, idiopathic

Source: Adapted from Cooper TG, Noonan E, von Eckardstein S, et al. World Health Organization reference values 
for human semen characteristics. Hum Reprod Update. 2010; May-Jun;16(3):231-45.

Total Motile Count
• Total motile count (TMC) before processing (million = volume × concentration × percent 

motility):
◦ 10– 20 million: IUI helpful
◦ 5– 10 million: IVF
◦ <5 million: intracytoplasmic sperm injection (ICSI)

Antisperm Antibodies
• SperMAR >20% necessitates obtaining immunobead testing wherein head- binding antibodies 

are worse than tail, and >50% head- binding antibodies are worrisome (Clarke 1985).
• Pregnancy rates are lower when >50% of sperm are antibody- bound (Ayvaliotis 1985).
• ICSI can circumvent adverse effects of antisperm antibodies (ASAs).
• Screen for ASA when there is isolated asthenospermia with normal sperm concentration, 

sperm agglutination, or an abnormal postcoital test.
• ASAs found on the surface of sperm by direct testing are more signifi cant than ASAs found in 

the serum or seminal plasma by indirect testing.
• ASA testing is not needed if sperm are to be used for ICSI.
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Round Cells
• Leukocytes and immature germ cells appear similar and are properly termed round cells.
• When >5 million/mL or >10/high power fi elds (high power fi elds = 40× magnifi cation), must 

differentiate using cytologic staining and immunohistochemical techniques.
• Mild prostatitis, epididymitis? (Treatment: doxycycline 100 mg b.i.d. or ciprofl oxacin 500 mg 

b.i.d. × 14–21 days + ibuprofen 600 mg t.i.d. × 7 days)

Hormones
• Evaluation of the pituitary- gonadal axis (1.7% incidence of abnormalities); evaluate if 

<10 million/mL sperm concentration, impaired sexual function, or other clinical fi ndings sug-
gestive of a specifi c endocrinopathy.

• Testosterone: ↓ in presence of prolactinoma or hypogonadotropism.
◦ If low, obtain a repeat measurement of total and free testosterone.

• FSH: ↑ in germ cell aplasia.
• Prolactin: ↓ libido/impotence.
• Thyroid- stimulating hormone: hypothyroidism leads to hyperprolactinemia.

Table 8.7. Hormone profi les of men with normal and abnormal spermatogenesis

Clinical Condition
Follicle- Stimulating 

Hormone
Luteinizing 
Hormone Testosterone Prolactin

Normal spermatogenesis Normal Normal Normal Normal
Hypogonadotropic hypogonadism Low Low Low Normal
Abnormal spermatogenesisa High/normal Normal Normal Normal
Complete testicular failure/
hypergonadotropic hypogonadism

High High Normal/low Normal

Prolactin- secreting pituitary tumor Normal/low Normal/low Low High

aMany men with abnormal spermatogenesis have a normal serum follicle- stimulating hormone, but a marked elevation 
of serum follicle- stimulating hormone is clearly indicative of an abnormality in spermatogenesis.
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ASSISTED REPRODUCTIVE TECHNOLOGIES
Fast Facts
• ART, by defi nition, are any fertility treatments in which both egg and sperm are handled. 

Accordingly, ART procedures involve the surgical removal of eggs, known as egg retrieval.
• IVF is the most common ART procedure; IVF has been used in the United States since 1981, 

and data are collected by the Centers for Disease Control and Prevention and published annu-
ally (http://www.cdc.gov/reproductivehealth/art.htm).
◦ In 2013, 190,773 ART cycles were performed in over 460 fertility clinics.

◼ 47,818 live births yielding 67,996 babies

Defi nitions
• IVF: ovulation induction, oocyte retrieval, and fertilization of the oocytes in the laboratory; 

embryos are then cultured for 3– 5 days with subsequent transfer transcervically under abdom-
inal ultrasound guidance into the uterine cavity.

• Gamete intrafallopian transfer: ovarian stimulation and egg retrieval along with laparoscopi-
cally guided transfer of a mixture of unfertilized eggs and sperm into the fallopian tubes.

• Zygote intrafallopian transfer: ovarian stimulation and egg retrieval followed by fertilization 
of the eggs in the laboratory and laparoscopic transfer of the day 1 fertilized eggs (zygotes) into 
the fallopian tubes.

• Donor egg IVF: used for patients with poor egg numbers or egg quality; involves stimulation 
of an egg donor with typical superovulation followed by standard egg retrieval; eggs are then 
fertilized by the sperm of the infertile woman’s partner, and embryos are transferred to the 
infertile woman in a standard IVF- like process.

• ICSI: developed in the early 1990s to help couples with severe male factor infertility; one 
sperm is injected directly into each mature egg, typically resulting in a 50– 70% fertilization 
rate.

Table 8.12. Gonadotropin preparations

Trade Name, Manufacturer Source

FSH/LH- containing preparations

Menopur, Ferring Urine of menopausal women
Repronex, Ferring Urine of menopausal women

FSH- containing preparations

Bravelle, Ferring Urine of menopausal women
Follistim AQ, Merck & Co. Recombinant, Chinese hamster ovary cells
Gonal- F, EMD Serono Recombinant, Chinese hamster ovary cells

FSH, follicle- stimulating hormone; LH, luteinizing hormone.
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Table 8.13. Gonadotropin- releasing hormone agonist/antagonist preparations

Trade Name, Manufacturer Formulations

Cetrotide, EMD Serono (antagonist) 250 µg/1 mL SC
Ganirelex, Merck & Co. (antagonist) 250 µg/0.5 mL SC
Leuprolide (agonist) 1 mg/0.2 mL = 20 U SC
Synarel, Pfi zer (agonist) 2 mg/mL intranasal
Zoladex, AstraZeneca (agonist) 3.6 mg SC

Stimulation Protocols and Doses
• Estimating the patient’s responsiveness to the fertility agents should guide choice of protocol:

◦ Age, body mass index, day 3 FSH, AMH, antral follicle count, response to prior ovarian 
stimulation

Oral Contraceptive—Gonadotropin- Releasing Hormone Agonist Stimulation Protocol
Oral contraceptives (OCs) can help with scheduling of IVF cycles and may help synchronize 
the ovary and result in a better cohort size. OCs typically increase the amount of medications 
required during stimulation and may decrease the number of eggs in older women.

 1. Start OCs between days 1 and 3 of menstrual cycle. Typically administer for 15– 21 days.
 2. Start GnRH- a 3– 5 days before the completion of the OCs. This overlap of OCs and GnRH- a 

helps to prevent ovarian cyst formation.
 3. Spontaneous menses expected 10– 12 days after the fi rst day of GnRH- a.
 4. Start ovarian stimulation and continue GnRH- a. Stimulation can be with FSH, human meno-

pausal gonadotropin (HMG), or a combination of FSH and HMG.
 5. Serial ultrasounds and E2 levels monitor follicular development; E2 should ↑ by ~50% each 

day of stimulation.
 6. Once several follicles reach 18– 22 mm, administer hCG, typically 5,000– 10,000 U SC or IM.
 7. Check serum hCG day after hCG injection to verify.
 8. Oocyte retrieval is 36 hours after hCG.

Day 1
of Stim

Down regulation

Injectable gonadotropins

0.5 mg/day of Lupron®Lupron® 1.0 mg/day 
up to 21 days

21 days 
of OCs

Day
of hCG

Figure 8.6. OCP/LTL protocol for IVF
OC, oral contraceptive; Stim, gonadotropin-stimulating hormone agonist stimulation; hCG, human chorionic 

gonadotropin.
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Luteal Gonadotropin- Releasing Hormone Agonist Stimulation Protocol
 1. Start GnRH- a on day 21 of menstrual cycle. The luteal start is typically confi rmed by a 

serum progesterone level >5 ng/mL. The luteal start of GnRH- a helps to prevent ovarian cyst 
formation.

 2. Spontaneous menses expected 10– 12 days after the fi rst day of GnRH- a.
 3. Start ovarian stimulation and continue Lupron at lower dose. Stimulation can be with FSH, 

HMG, or a combination of FSH and HMG.
 4. Serial ultrasounds and E2 levels monitor follicular development; E2 should ↑ by ~50% each 

day of stimulation.
 5. Once several follicles reach 18– 22 mm, administer hCG, typically 10,000 U SC or IM.
 6. Check serum hCG day after hCG injection to verify.
 7. Oocyte retrieval 36 hours after hCG.

Day 1
of Stim

Down regulation

Injectable gonadotropins

0.5 mg/day of Lupron®Lupron® 1.0 mg/day
up to 21 days

Day
of hCG

Day 7–8 
after estimated ovulation

Figure 8.7. LTL protocol for IVF
Stim, gonadotropin-releasing hormone agonist stimulation; hCG, human chorionic gonadotropin.

Microdose Gonadotropin- Releasing Hormone Agonist Flare Stimulation Protocol
 1. Start of OCs between days 1 and 3 of menstrual cycle and administer for 21 days. (Note: 

Many programs do not use OCs at all for this protocol.)
 2. Start Lupron, 40 µg SC q12 hours, 3 days after the end of the OC course (i.e., day 24).
 3. Start ovarian stimulation with FSH, HMG, or a combination of FSH and HMG 3 days after 

the start of Lupron (i.e., day 27) and continue Lupron. (Note: Many programs start the gonad-
otropins on the same day as the microdose Lupron.)

 4. Serial ultrasounds and E2 levels monitor follicular development; E2 should ↑ by ~50% each 
day of stimulation.

 5. Once several follicles reach 18– 22 mm, administer hCG, typically 5,000– 10,000 units SC or 
IM.

 6. Check serum hCG day after hCG injection to verify.
 7. Oocyte retrieval is 36 hours after hCG.
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Oral Contraceptive— Gonadotropin- Releasing Hormone Antagonist Stimulation Protocol
 1. Start of OCs between days 1 and 3 of menstrual cycle. Typically, administer for 15– 21 days.
 2. Start ovarian stimulation 3– 5 days after discontinuing OCs. Stimulation can be with FSH, 

HMG, or a combination of FSH and HMG.
 3. Serial ultrasounds and E2 levels to monitor follicular development; E2 should rise ~50% per 

day.
 4. On stimulation day 6, start GnRH antagonist. Administration of the GnRH antagonist can 

lower endogenous E2 levels. Typically, no further decrease in gonadotropin dose is recom-
mended. Rather, most clinicians add back FSH/LH drugs at time of antagonist start. Could use 
GnRH agonist trigger to decrease incidence of OHSS.

 5. Once several follicles 18– 22 mm, administer hCG, typically 5,000– 10,000 U SC or IM or 
4 mg SC leuprolide (some programs repeat dose in 12 hours).

 6. To ensure an adequate response to the trigger, check hCG for the hCG trigger or serum LH and 
P4 if GnRH- agonist utilized (adequate if LH ≥15 mIU/mL and P4 ≥3 ng/mL).

 7. Oocyte retrieval is 36 hours after hCG. or GnRH- a.
 8. Some evidence suggests that cryopreservation of all embryos following GnRH- a trigger is 

appropriate given diffi culty in providing adequate luteal support. Ovarian hyperstimulation is 
almost never seen following GnRH- a trigger. Some clinics use dual trigger with minimal HCG 
dose given in addition to GnRH- a trigger.

Day 1
of Stim

Day 3
after OCs

Injectable gonadotropins

Lupron® 40 mcg s.c. q 12 hr21 days of OCs

Day
of hCG

Figure 8.8. OCP/microdose GnRH- agonist protocol for IVF
Stim, gonadotropin-releasing hormone agonist fl are stimulation; hCG, human chorionic gonadotropin; OCs, 

oral contraceptives.
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Natural Cycle IVF
 1. Baseline ultrasound between cycle days 2 and 4 of menstrual cycle.
 2. Monitoring ultrasound on cycle day 7 and serial ultrasounds and E2 levels thereafter.
 3. When E2 >125 pg/mL and follicle >15.5 mm, administer hCG 10,000 U IM.
 4. Oocyte retrieval is 36 hours later; aspirate follicle and fl ush until oocyte is obtained.

• Benefi ts to natural cycle IVF:
◦ Lower costs per cycle but lower pregnancy rates as well
◦ Elimination of OHSS
◦ Single embryo transfer in >99% of cases
◦ Obviates ethical concerns of patients regarding frozen embryos

Oocyte Retrieval
• This is typically performed under IV sedation using a 5-MHz vaginal transducer with associ-

ated needle guide 36 hours after hCG.
• A 17- gauge, 35- cm aspiration needle is inserted transvaginally into multiple preovulatory fol-

licles with sequential aspiration (low- grade suction <100 mm Hg) of oocytes. The aspirate is 
then given to the embryologist for evaluation.

• Complications can include intraabdominal bleeding and infection, typically occurring in <1% 
of IVF cases.

Day 1
of Stim

Day 3 to 5
after OCs

Injectable gonadotropins

Administer antagonist21 days of OCs

Day
of hCG or

GnRH-a trigger
12 to 14 mm
follicular size

Figure 8.9. OCP/GnRH- antagonist protocol for IVF
Stim, gonadotropin-releasing hormone antagonist stimulation; hCG, human chorionic gonadotropin; OCs, oral 

contraceptives.
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Embryology Primer

Figure 8.10. Sequence of oocyte maturation, fertilization, and embryo development
AI, anaphase I; GV, germinal vesicle; MI, metaphase I; N, nuclei; PN, pronuclei; TI, telophase I.
*Arrested at prophase I until luteinizing hormone (LH) surge.
†Arrested at metaphase II until fertilization.

• Retrieved eggs are identifi ed in the follicular aspirate. Once they are identifi ed, they are 
removed from the aspirate and placed in culture dishes.

• A standard IVF insemination is performed by culturing the identifi ed eggs for approximately 
16 hours with ~50,000 sperm/mL. The next morning, the eggs are identifi ed and evaluated for 
fertilization. The fi rst sign of fertilization is two pronuclei within the cytoplasm.

• ICSI is performed in cases of severe male factor infertility, failed fertilization in a previous cycle, 
or severe antisperm antibody levels. After identifi cation of the eggs in the follicular aspirate, the 
eggs are then placed into culture dishes. The cumulus cell complex surrounding the eggs is then 
removed in a process called stripping. Once the eggs are stripped, they are evaluated for maturity. 
Only metaphase 2 (MII) eggs can be fertilized. All MII eggs are then inseminated by taking one 
motile, morphologically normal- appearing sperm and injecting it into each mature egg.

• Fertilization. rate with standard insemination is approximately 70%. With ICSI fertilization, 
rates range from 50– 70%.

• Embryos are then cultured, typically for 3– 5 days, in incubators maintained at body tempera-
ture and media specifi c for human embryo culture. Embryos are typically evaluated on day 3 
for their cell number and overall morphology.

• According to the most recent data from the CDC ART Summary, blastocyst transfer (day 5 or 
beyond) is now more commonly performed than day 2 or day 3 ET.

• Extended embryo culture to the blastocyst stage may help to identify embryos with the highest 
prognosis for pregnancy. In addition, vitrifi cation of blastocyst stage embryos yields excellent 
frozen embryo transfer pregnancy rates and trophectoderm biopsy can be performed prior to 
vitrifi cation to allow preimplantation genetic testing of the embryo.

• Blastocyst embryo transfer seems to increase the risk of monozygotic twins compared to day 
2– 3 embryo transfers (Behr et al. 2000).
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GAMETE PRESERVATION
Male Gamete Preservation
Indications
• Chemotherapy—affects germinal epithelium
• Radiotherapy—affects germinal epithelium, Leydig cell function, and sperm DNA integrity
• Retroperitoneal surgery
• Postmortem

Options
Sperm Cryopreservation
• Most reliable option for adolescent and adult males
• If time before treatment allows, 3 samples are produced at least 48 hours apart (Holoch 2011)
• For azoospermic men, testicular extraction of sperm for future IVF/ICSI

Embryo Cryopreservation
• Viable option for reproductive- aged male and partner
• Requires IVF

Female Gamete Preservation
• Medical indications
• Gonadotoxic therapies for cancer and other medical diseases

◦ Radiotherapy
◦ Autoimmune/collagen vascular disease
◦ Oophorectomy for benign/malignant conditions (i.e., endometriosis, ovarian cancer)

• Genetic conditions
◦ Women with BRCA mutations may undergo prophylactic oophorectomy
◦ Mosaic Turner syndrome (effi cacy of oocyte banking unknown)
◦ Fragile X permutation (effi cacy of oocyte banking unknown)

• Failure to obtain sperm for IVF on day of oocyte retrieval
• Those unable to cryopreserve embryos (moral or religious concerns)
• Elective cryopreservation to defer childbearing

Gonadotoxicity
• Chemotherapy damages the ovaries’ steroid- producing cells (granulosa and theca cells) and 

oocytes → primary ovarian insuffi ciency (POI) → premature menopause → infertility
• Chemotherapy drugs and their potential for gonadal damage (alkylating agents have the high-

est risk):
◦ High potential: cyclophosphamide (RR between 4–9.3; Sonmezer 2004), chlorambucil, 

melphalan, busulfan, nitrogen mustard and procarbazine
◦ Moderate potential: cisplatin and adriamycin
◦ Mild or no potential: bleomycin, actinomycin D, vincristine, methotrexate and 

5- fl uorouracil
• Radiotherapy depletes the primordial follicle pool in a dose- dependent manner (Gosden 1997)

◦ Six Gy results in permanent ovarian failure (Howell 1998)
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Options for Female Gamete Preservation

Newly Diagnosed BrCa
Fertility Preservation

Consultation

Interested in
Fertility

Preservation and 
favorable tumor
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Stimulation

GnRHa w/
Chemo if ER+

Provide
Alternatives
Adoption

Surrogate, Donor
Egg IVF

Ovarian Tissue
Harvest

Not interested in
fertility

preservation or
high risk tumor

Initiate Planned
Treatment

Pretreatment
Laparoscopic
oophorectomy

Cryopreservation of
ovarian tissue for
future implantation

Embryo or Oocyte
Cryopreservation

Egg retrieval +/–
In vitro fertilization

Literature, resources, organizations
www.isfp-fertility.org
www.fertilehope.org

Figure 8.16. Options for female gamete preservation
Source: Reproduced with permission from Kim SS, Klemp J, Fabian C. Breast cancer and fertility preservation. 

Fertil Steril. 2011 Apr;95(5):1535-43. Copyright © 2011 The American Society for Reproductive Medicine.

Embryo Cryopreservation
• Well- established technique
• Requires IVF protocol; therefore, controlled ovarian stimulation and egg retrieval may delay 

disease treatment
• Good option for women with a partner and time for an IVF cycle
• Not acceptable to single women who decline the use of donor sperm
• Not an option for pediatric/prepubertal females
• Ethical/legal concern: disposition of cryopreserved embryos in the case of the patient’s death

Letrozole Protocol
• For patients with estrogen- sensitive breast cancer, letrozole is a more desirable option (Kim 

2011; Rodriguez- Wallberg 2010).
◦ Letrozole 5 mg starting on cycle day 2 until day of trigger
◦ FSH 150– 300 IU/day starting on cycle day 4
◦ 0.25 mg GnRH antagonist started when lead follicle reaches 14 mm or E2 ≥250 pg/mL
◦ 5,000–10,000 IU HCG or 250 mg recombinant HCG or 4 mg GnRH- agonist trigger
◦ Restart letrozole on day of retrieval for 5 more days
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Oocyte Cryopreservation
• Egg freezing is no longer considered experimental (ASRM 2013).
• Requires IVF protocol; therefore, controlled ovarian stimulation and egg retrieval may delay 

cancer treatment.
• Does not require a male partner but not considered a routine procedure due to current preg-

nancy rates being signifi cantly lower than those with embryo cryopreservation.
• First report of successful pregnancy from thawed oocytes (Chen 1986) → more than 900 

babies born to date.
• Vitrifi cation (ultra rapid freezing) eliminates ice crystal formation and growth leading to 

improved outcomes over slow freezing.
• Post- thaw survival rates in vitrifi ed oocytes have improved and fertilization rates are similar to 

those of fresh oocytes (Cobo 2010; Rienzi 2010).
• Online age- specifi c individualized oocyte freezing live birth success rates: http://www.i- fertility

.net/probability- calc.

Ovarian Tissue Cryopreservation and Transplantation
• Experimental, under auspices of IRB; an area of extensive research with great potential (Don-

nez 2013).
• Future applications include patients with cancer and those who decline donor oocytes.
• Tissue ischemia and risk for reintroduction of cancerous cells are two crucial issues (Kim 2006; 

Dolmans 2013).

Letrozole  5 mg daily  

GnRH antagonist 

HCG or
GnRH-a
Trigger

 CD2 CD4 

FSH/hMG Egg retrieval  

Letrozole  5 mg x 5 days  

Figure 8.17. Letrozole/gnRH- antagonist protocol for ART patients with estrogen-sensitive 
cancer

CD, cycle day.
Source: Modifi ed from original protocol described in Rodriguez- Wallberg KA, Oktay K. Fertility preservation in 

women with breast cancer. Clin Obstet Gynecol. 2010 Dec;53(4):753- 62.



INFERTILITY Gamete Preservation

514

Oophoropexy (Ovarian Transposition)
• Technique involves dividing the utero- ovarian ligament and laterally transposing the ovary 

(Tulandi 1998).
• Pelvic irradiation at doses >300 cGy can result in loss of ovarian function.
• Total lymph node irradiation in patients with Hodgkin’s lymphoma exposes the ovaries to 

2,000– 4,000 cGy, invariably causing POF (Williams 1999).

Gonadotropin- Releasing Hormone (GnRH) Agonists/Antagonists
• Administered to downregulate hypothalamic- pituitary- ovarian (HPO) axis to decrease suscep-

tibility to gonadotoxicity, although no GnRH receptor has been identifi ed as yet on human 
primordial follicles or oocytes.

• Effi cacy is controversial.
• Possible mechanism(s) include mediation of antiproliferative effects by GnRH receptors on 

ovarian cells (Volker 2002), a decrease in gonadotropin concentrations, decreased ovarian per-
fusion due to hypoestrogenic milieu, antiapoptotic effect mediated by sphingosine- 1- phosphate, 
and germline stem cell preservation.

• Benefi t of GnRH- a demonstrated in one study (Blumenfeld 1996) of young women with lym-
phoma who received chemotherapy: in GnRH- agonist- treated group, 94% had spontaneous 
menses within 3– 8 months of completing chemotherapy treatment; in the control group, 61% 
had POI.

• Randomized trial of 281 patients with breast cancer who received chemotherapy (anthracy-
cline, cyclophosphamide, methotrexate, fl uorouracil; Del Mastro 2011):
◦ 3.75 mg GnRH- agonist administered at least 1 week before the start of chemotherapy and 

then every 4 weeks for the duration of chemotherapy.
◦ 8.9% premature menopause in GnRH- agonist treated group compared with 25.9% in the 

control group (P<0.01) with NNT=6.
• One protocol adapted from ClinicalTrials.gov #NCT01257802:

◦ 3.75 mg GnRH- agonist monthly throughout course of chemotherapy with transdermal E2 
add- back (0.05–1 mg) beginning 1 month into the Lupron.
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Table 8.27. Fertility preservation options

Timeframe for Referral/Initiation Potential for Success

Male patients

Sperm cryopreservation Anytime before cancer treatment Established
Testicular tissues/spermatogonial 
cryopreservation

Anytime before cancer treatment No clinical experience

Hormonal therapy Anytime before cancer treatment Unsuccessful

Female patients

Embryo cryopreservation Before chemotherapy begins Established
Surgical transposition Before pelvic radiation begins if no 

chemotherapy administered
Established

Oocyte cryopreservation Needs minimum of 2 weeks for 
stimulation

Over 200 live births; success rate lower 
than with fresh oocytes

Transplantation of cryopreserved 
ovarian tissue

Can be performed at any time before, 
and sometimes after, chemotherapy

Successful return of ovarian function and 
fertility shown in case studies

Ovarian stimulation with aromatase 
inhibitors

Requires minimum of 2 weeks Controlled studies show equal success 
rates in standard IVF; no increase in 
recurrence in short- term follow- up

GnRH agonist administration During chemotherapy treatment Mixed results; no benefi t in women 
undergoing high- dose chemotherapy 
with HSCT

GnRH, gonadotropin- releasing hormone; HSCT, hematopoietic stem cell transplant; IVF, in vitro fertilization

Source: Modifi ed from Oktay K, Meirow D. Planning for fertility preservation before cancer treatment. Sexuality, 
Reproduction and Menopause. 2007;5(1):17–22
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CHAPTER 9

Reproductive 
Endocrinology

MENSTRUAL CYCLE
Fast Facts
• Mean age of menarche = 12.8 years old; mean age of menopause = 51 years old
• Cycle day 1 = fi rst day of vaginal bleeding; mean duration of fl ow = 4 ± 2 days
• Cycle length:

◦ Least variable between ages 20 and 40 years (gradual decrease in length)
◦ 90% have menstrual cycles between 24 and 35 days; 15% have 28- day cycles.

• Irregular cycles: just after menarche (2 years); just before menopause (3 years)
• Menstrual cycle phases:

◦ Follicular phase: variable length (7– 21 days); key determinant of cycle length
◦ Ovulation
◦ Luteal phase: more constant (~12 days)
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Figure 9.1. The normal reproductive cycle
Source: Reproduced with permission from Couchman GM, Hammond CB. Physiology of reproduction. In: Scott 

JR, DiSaia PD, Hammond CB, Spellacy WN, ed. Danforth’s Obstetrics and Gynecology, 7th Ed. Philadelphia: 
Lippincott; 1994.
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Figure 9.4. Tanner staging of breast and pubic hair
Source: Reproduced with permission from Gordon JD, Speroff L. Abnormal puberty and growth problems. In: 

Handbook for Clinical Gynecologic Endocrinology and Infertility, 6th Ed. Philadelphia: Lippincott– Raven; 2002.

Table 9.2. Tanner staging of breast and pubic hair

Classifi cation Description

Breast growth

B1 Prepubertal: elevation of papilla only.
B2 Breast budding.
B3 Breast with glandular tissue, without separation of breast contours.
B4 Second mound formed by areola.
B5 Single contour of breast and areola.

Pubic hair growth

PH1 Prepubertal: no pubic hair.
PH2 Labial hair present.
PH3 Labial hair spreads over mons pubis.
PH3 Slight lateral spread.
PH4 Further lateral spread to form inverse triangle and reach medial thighs.

B, breast; PH pubic hair.

Source: Reproduced with permission from Gordon JD, Speroff L. Abnormal puberty and growth problems. In: Hand-
book for Clinical Gynecologic Endocrinology and Infertility, 6th Ed. Philadelphia: Lippincott– Raven; 2002.
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PUBERTAL VARIANTS AND PRECOCIOUS PUBERTY
Fast Facts
• Traditional defi nition of precocious puberty: thelarche before 8 years, pubarche before 9 years.
• New defi nition of precocious puberty (Kaplowitz 1999):

◦ Pubarche or thelarche before 7 years (white girls) or 6 years (African American girls)
◦ After ages 7 (white) or 6 (African American) in conjunction with

◼ Rapid progression of puberty
◼ Central nervous system (CNS) fi ndings: headache, neurologic symptoms, seizures
◼ Pubertal progression that affects the emotional health of the family or girl

• Most patients with Tanner stage 2 breast or pubic hair can be evaluated with only a history, 
physical exam, and review of the growth chart, without the need for hormonal studies and an 
estimate of bone age, provided that growth is normal (Kaplowitz 2004).

Table 9.4. Distribution of diagnoses in 80 girls referred for precocious puberty

Diagnosis %

Premature adrenarche 46
Premature thelarche 11
True precocious puberty 11
Early breast development 11
Pubic hair of infancy 6
Premature menses 6
No puberty 6

Source: Adapted from Kaplowitz P. Clinical characteristics of 104 children referred for evaluation of precocious 
puberty. J Clin Endocrinol Metab. 2004;89(8):3644.
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Table 9.5. Types of benign pubertal variants

Etiology Clinical Features Bone Age Additional Evaluation

Premature 
adrenarche
(boys or girls)

Isolated pubarche. Gonads are 
prepubertal in size and there is no 
breast development in girls. Typical 
age of onset 4 to 8 years.

Seen more commonly in African 
American and Hispanic girls and 
in children with obesity and insulin 
resistance.

↑ to ↑↑* Further investigations needed only if there is 
signifi cant progressive virilization to help exclude 
peripheral precocity.

Mild elevation in DHEAS for chronological age 
(but appropriate for bone age).

Prepubertal concentrations of 
17- hydroxyprogesterone and testosterone.

Premature 
thelarche
(girls)

Isolated breast development with 
normal growth velocity.

Most commonly seen in girls less 
than 3 years of age.

Normal 
(prepubertal)

No further evaluation needed in most cases, 
unless evidence of pubertal progression.

Basal LH concentrations typically <0.2 to 0.3 
mIU/L.¶

Non- progressive 
or intermittently 
progressive pre-
cocious puberty
(boys or girls)

Development of gonadarche 
(breast or testicular enlargement) 
with pubarche (pubic and/
or axillary hair), with either no 
progression or intermittent slow 
progression in clinical pubertal 
signs.

Normal to ↑ Basal LH concentrations typically <0.2 to 0.3 
mIU/L, although can be in early pubertal range 
in some children.

Lower stimulated LH/FSH ratio compared with 
children with progressive central precocious 
puberty.�

Patients with non progressive precocious puberty 
do not need treatment with GnRH agonist, 
because fi nal height untreated is concordant 
with mid parental height.

↑, elevated for chronological age; DHEAS, dehydroepiandrosterone sulfate; LH, luteinizing hormone; FSH, folli-
cle-stimulating hormone; GnRH; gonadotropin-releasing hormone.

If further evaluation is needed and performed, patients with benign pubertal variants typically have pre pubertal basal 
LH concentrations (<0.2 to 0.3 mIU/L) and/or stimulated LH concentration post GnRHa of <3.3 to 5.0 mIU/L.

*Up to 30% of children with premature adrenarche can have a bone age more than 2 years advanced than their 
chronological age (DeSalvo 2013).

¶Interpretation of basal LH and stimulated LH concentrations can be diffi cult in girls younger than 2 years of age 
because normal gonadotropin concentrations can be elevated as part of the mini- puberty of infancy (Bizzarri 2014).

�A peak LH/FSH ratio <0.66 suggests non progressive precocious puberty, whereas a ratio >0.66 is typically seen 
with central precocious puberty (Oerter 1990).

Source: Reproduced with permission from Harrington J, Palmert MR. Defi nition, etiology, and evaluation of precocious 
puberty. In: Post, TW, ed. UpToDate. Waltham, MA: UpToDate (accessed on March 6, 2016). Copyright © 2016 
UpToDate, Inc. For more information, visit www.uptodate.com.
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Table 9.6. Clinical characteristics of forms of early pubertal development

Nonprogressive 
Precocious Puberty

Central Precocious 
Puberty (CPP) Peripheral Precocity

Physical examination: 
Advancement through 
pubertal stages (Tanner 
stage)

No progression in Tanner 
staging during 3 to 6 
months of observation

Progression to next pubertal 
stage in 3 to 6 months

Progression

Growth velocity Normal for bone age Accelerated (>6 cm per 
year)*

Accelerated*

Bone age Normal to mildly advanced Advanced for height age Advanced for height age

Serum estradiol concentra-
tion (girls)¶

Prepubertal Prepubertal to increased Increased in ovarian causes 
of peripheral precocity, or 
with exogenous estrogen 
exposure

Serum testosterone 
concentration (boys, or 
girls with virilization)¶

Prepubertal Prepubertal to pubertal Pubertal and increasing

Basal (unstimulated) 
serum LH concentration¶

Prepubertal� Pubertal� Suppressed or prepubertal�

GnRH (or GnRHa) stimula-
tion test¶

LH peak in the prepubertal 
range⟡

Lower stimulated LH to 
FSH ratio§

LH peak elevated (in the 
pubertal range)⟡

Higher stimulated LH to 
FSH ratio§

No change from baseline, 
or LH peak in the prepuber-
tal range

CPP, central precocious puberty (also known as gonadotropin-dependent precocious puberty); LH, luteinizing 
hormone; GnRH, gonadotropin-releasing hormone; GnRHa, gonadotropin-releasing hormone agonist; FSH, follicle-stim-
ulating hormone.

*UNLESS the patient has concomitant growth hormone defi ciency (as in the case of a neurogenic form of CPP), or 
has already passed his or her peak height velocity at the time of evaluation, in which case growth velocity may be 
normal or decreased for chronological age.

¶Using most commercially available immunoassays, serum concentrations of gonadal steroids have poor sensitivity to 
differentiate between prepubertal and early pubertal concentrations.

�Using ultrasensitive assays with detection limit of LH <0.1 mIU/L, prepubertal basal LH concentrations are <0.2 to 
0.3 mIU/L.

⟡ In most laboratories, the upper limit of normal for LH after GnRH stimulation is 3.3 to 5.0 mIU/mL. Stimulated LH 
concentrations above this normal range suggests CPP.

§A peak stimulated LH/FSH ratio <0.66 usually suggests non progressive precocious puberty, whereas a ratio >0.66 
is typically seen with CPP.

Source: Reproduced with permission from Harrington J, Palmert MR. Defi nition, etiology, and evaluation of precocious 
puberty. In: Post, TW, ed. UpToDate. Waltham, MA: UpToDate (accessed on March 6, 2016). Copyright © 2016 
UpToDate, Inc. For more information, visit www.uptodate.com.



Precocious Puberty REPRODUCTIVE ENDOCRINOLOGY 

529

9

Table 9.7. Etiologies of GnRH- independent and GnRH- dependent precocious puberty

Classifi cation Female Male

GnRH independent (true precocity)

Idiopathic 74% 41%
CNS problem 7% 26%

GnRH independent (precocious pseudopuberty)

Ovarian (cyst or tumor) 11% — 
Testicular — 10%
McCune- Albright syndrome: 5% 1%
Adrenal feminizing 1% 0%
Adrenal masculinizing 1% 22%
Ectopic gonadotropin production 0.5% 0.5%

GnRH, gonadotropin- releasing hormone.

Source: Reproduced with permission from Gordon JD, Speroff L. Abnormal puberty and growth problems. In: Hand-
book for Clinical Gynecologic Endocrinology and Infertility, 6th Ed. Philadelphia: Lippincott–Raven; 2002.

Central or True Precocious Puberty
• Premature stimulation by GnRH (GnRH- dependent)
• Idiopathic is the most common.
• CNS tumors, infection, congenital abnormality, trauma, juvenile primary hypothyroidism, 

Russell- Silver syndrome
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Table 9.8. Central (gonadotropin- dependent) precocious puberty

Etiology Clinical Features Bone Age Additional Evaluation

Idiopathic
(80 to 90% of girls with CPP, and 
25 to 60% of boys with CPP)

Early progressive pubertal devel-
opment, but proceeds in normal 
sequence.

↑↑ Increased ovarian and uterine 
volumes on ultrasound may help 
differentiate girls with CPP from 
those with premature thelarche.

Secondary to CNS lesions
(e.g., hypothalamic hamartomas, 
other CNS tumors and lesions, 
cranial radiation)

Early progressive pubertal devel-
opment, but proceeds in normal 
sequence.

Central precocious puberty secondary 
to a CNS lesion occurs more com-
monly in boys and younger children.

↑↑ Contrast enhanced MRI to rule out 
CNS abnormality.

Post early exposure to sex 
steroids
(after treatment for peripheral 
precocity)

History of treatment of peripheral 
precocity.

Progressive pubertal development 
with breast development in girls and 
testicular enlargement in boys.

↑↑ Basal and stimulated LH concen-
trations are pubertal.

↑↑, signifi cantly advanced for chronological age (e.g., ≥ 2 standard deviations); CPP, central precocious puberty; 
CNS, central nervous system; LH, luteinizing hormone; MRI, magnetic resonance imaging; GnRH, gonadotropin-releas-
ing hormone; GnRHa, gonadotropin-releasing hormone agonist.

Central precocious puberty is characterized by basal LH concentrations >0.2 to 0.3 mIU/L, and/or stimulated LH 
concentration post GnRH or GnRHa of >3.3 to 5.0 mIU/L.

Source: Reproduced with permission from Harrington J, Palmert MR. Defi nition, etiology, and evaluation of precocious 
puberty. In: Post, TW, ed. UpToDate. Waltham, MA: UpToDate (accessed on March 6, 2016). Copyright © 2016 
UpToDate, Inc. For more information, visit www.uptodate.com.

Peripheral Precocious Puberty
• GnRH independent.
• Peripheral precocious puberty may result in GnRH- dependent precocious puberty if left 

untreated.
• McCune- Albright syndrome:

◦ Gene mutation of the G protein α- subunit (leads to hormone receptor activation in absence 
of the hormone); toxic multinodular goiter, pituitary gigantism, Cushing syndrome, polyos-
totic fi brous dysplasia, café- au- lait spots

◦ Treat with testolactone (aromatase inhibitor)
• Neoplasms (adrenal or gonadal); 11% of girls with precocious puberty have an ovarian tumor.
• Exogenous hormones (drugs, food)
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Table 9.9. Peripheral precocity (gonadotropin- independent precocious puberty)

Etiology Clinical Features Bone Age Additional Evaluation

Girls only

Ovarian cysts Breast development and/or vaginal bleed-
ing. Occasionally presents with ovarian 
torsion and abdominal pain.

↑ to ↑↑ Pelvic ultrasound may visualize the 
cyst, although in some cases the cyst 
may have involuted by the time of the 
study. Vaginal bleeding is indicative 
of estrogen withdrawal. Recurrent 
ovarian cysts suggest McCune Albright 
syndrome:.

Ovarian tumor Development of either isosexual or 
contrasexual sexual precocity, depending 
of tumor type.

↑↑ Pelvic ultrasound

Boys only

Leydig cell tumor Asymmetrical enlargement of the testes. ↑↑ Pubertal testosterone concentrations. 
Testicular ultrasound aids in diagnosis.

hCG- secreting germ cell 
tumors

Symmetric testicular enlargement to an 
early pubertal size, but testes remain 
smaller than expected for degree of 
pubertal development.

Peripheral precocity is seen only in 
boys, because hCG only activates LH 
receptors (estrogen biosynthesis in the 
ovaries requires both FSH and LH receptor 
activation).

↑↑ These tumors may occur in gonads, 
brain, liver, retroperitoneum, or 
mediastinum.

When a tumor is identifi ed in the 
anterior mediastinum, a karyotype must 
be performed because of an asso-
ciation of this fi nding with Klinefelter 
syndrome.

Familial male- limited 
precocious puberty

Symmetric testicular enlargement to an 
early pubertal size, but testes remain 
smaller than expected for degree of 
pubertal development; spermatogenesis 
may occur.

Familial: Male- limited autosomal dominant 
trait.

Peripheral precocity is seen only in boys, 
because there is only activation of the 
LH receptors (ovarian estrogen biosyn-
thesis requires both FSH and LH receptor 
activation).

↑↑ Genetic testing for mutations of the LH 
receptor gene (LHCGR).

Girls and boys

Exogenous sex 
steroids (estradiol and 
testosterone creams)

Estrogen preparations cause feminization, 
while topical androgens cause virilization 
in both sexes.

↑↑ Clinical history explores use of exog-
enous sex steroids and folk remedies 
by caretakers.

(continued)
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Etiology Clinical Features Bone Age Additional Evaluation

Girls and boys

McCune- Albright syn-
drome: (girls>boys)

In girls, may present with recurrent 
episodes of breast development, regression 
and vaginal bleeding. In boys, sexual 
precocity less common.

Skin: Multiple irregular- edged café- au- lait 
spots.

Bone: Polyostotic fi brous dysplasia.

↑ to ↑↑ Ultrasound: Ovaries enlarged, with 
follicular cysts. In boys, testicular 
ultrasound can demonstrate hyper- 
and hypoechoic lesions (most likely 
representing areas of leydig cell 
hyperplasia), microlithiasis and focal 
calcifi cations.

May have other hyperactive endocrine 
disorders (i.e., thyrotoxicosis, glucocor-
ticoid excess and/or gigantism).

Primary hypothyroidism Girls: vaginal bleeding, breast develop-
ment, and galactorrhea.

Boys: testicular enlargement.

Other clinical features of hypothyroidism 
such as short stature.

↓ Elevated TSH

Congenital adrenal 
hyperplasia (untreated)

Boys have prepubertal testes with enlarged 
phallus and pubic hair development. Girls 
with “nonclassic” CAH may present with 
early pubic and/or axillary hair and other 
signs of androgen excess.

↑↑ Sex hormone levels vary depending 
on the adrenal enzyme block. An 
early morning 17- OHP >200 ng/
dL (6 nmol/L) has a high sensitivity 
and specifi city for congenital adrenal 
hyperplasia secondary to 21 hydrox-
ylase defi ciency. ACTH stimulation 
test is recommended to confi rm the 
diagnosis of CAH if the 17- OHP level 
is intermediate (e.g., between 200 
and 1500 ng/dL). After therapy with 
glucocorticoids, CPP may develop.

Virilizing adrenal tumor Boys: pubic and/or axillary hair and 
penile growth with pre pubertal testes.

Girls: pubic and/or axillary hair, other 
signifi cant signs of androgen excess (acne 
and clitoromegaly).

May present with signs of glucocorticoid 
excess.

May be associated with hereditary cancer 
syndromes.

↑↑ High DHEA or DHEAS, androstenedi-
one and testosterone.

CT and/or ultrasound of adrenal 
glands to locate tumor.

↑, advanced for chronological age; ↓, delayed for chronological age; hCG, human chorionic gonadotropin; LH, 
luteinizing hormone; FSH, follicle-stimulating hormone; LHCGR, luteinizing hormone/choriogonadotropin receptor; 
CPP, central precocious puberty; TSH, thyroid-stimulating hormone; CAH, congenital adrenal hyperplasia; 17-OHP, 
17-hydroxyprogesterone; ACTH, adrenocorticotropic hormone; DHEA, dehydroepiandrosterone; DHEAS, dehydroepi-
androsterone sulfate; CT, computed tomography.

Peripheral precocity is characterized by low or suppressed gonadotropin concentrations with elevated sex hormone 
levels. Pubertal status should be monitored for 3 to 6 months after treatment, because treatment of peripheral precocity 
can trigger central precocious puberty (CPP).

Source: Reproduced with permission from Harrington J, Palmert MR. Defi nition, etiology, and evaluation of precocious 
puberty. In: Post, TW, ed. UpToDate. Waltham, MA: UpToDate (accessed on March 6, 2016). Copyright © 2016 
UpToDate, Inc. For more information, visit www.uptodate.com.
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CONGENITAL ADRENAL HYPERPLASIA

Figure 9.9. Prevalence of autosomal recessive genetic disorders by ethnic group
Source: Reproduced with permission from New MI. Nonclassical 21- hydroxylase defi ciency. J Clin Endo 

Metab. 2006;91:4205–4214. Copyright © 2006. The Endocrine Society.
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Table 9.22. Prevalence of nonclassic congenital adrenal hyperplasia (NCCAH) by ethnic 
group

Ethnic Group n Disease Frequency Carrier Frequency

Ashkenazi Jews 56 1:27 1:3
Hispanics 9 1:40 1:4
Slavics1 8 1:50 1:5
Italians 12 1:300 1:10
Heterogeneous population of New York City 249 1:100 1:6

1From Croatia.

Source: Reproduced with permission from New MI. Nonclassical 21- hydroxylase defi ciency. J Clin Endo Metab. 
2006;91:4205–4214. Copyright © 2006. The Endocrine Society.

Table 9.23. Interpretation of Cortrosyn stimulation test in evaluation of CAH

17- hydroxyprogesterone (17- OHP) (ng/dL) Diagnosis

<200 Polycystic ovary syndrome
200– 400 Cortrosyn stimulation testa

>400 Nonclassic congenital adrenal hyperplasia

aCortrosyn stimulation test: Measure 17- OHP at t = 60 after 0.25 mg IV adrenocorticotropic hormone administration 
(see list below).

T = 60 17- Hydroxyprogesterone (ng/dL):

>1,500 ng/dL = NCCAH.

>1,000 ng/dL = Likely NCCAH.

<1,000 ng/dL = Polycystic ovary syndrome.
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Treatment of Patient at Risk for an Infant with CAH
Mother Is a Carrier and Had a Previous Child with CAH
• If she becomes pregnant with the same partner, the fetus has a 1- in- 4 chance of having CAH.
• Consider IVF with PGD to test embryos for CAH.
• Dexamethasone (not inactivated by placental enzymes and thus provides more effective sup-

pression of fetal adrenals) if PGD is not performed and the gender and CAH status of the 
current fetus are unknown (Lo 1999). The goal here is to suppress endogenous androgen 
production by the fetal adrenal and thus prevent virilization.

100,000

10,000

1,000

100

0 100 1,000 10,000 100,000

classic

nonclassic

carrier

normal

St
im

ul
at

ed
 1

7-
O

H
P 

(n
g/

dL
)

Basal 17-OHP (ng/dL)

Figure 9.10. Nomogram for ACTH stimulation test
Nomogram for comparing 17- hydroxyprogesterone (17- OHP) ratio before and after administration of 0.25- mg IV 
cosyntropin (carriers = heterozygotes).

Source: Reproduced with permission from White PC, Speiser PW. Congenital adrenal hyperplasia due to 
21- hydroxylase defi ciency. Endocr Rev. 2000;21(3):2454. Copyright © 2000. The Endocrine Society.
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◦ Dexamethasone 20 mg/kg in divided oral doses t.i.d. (it is unclear why such a high dose is 
needed).

◦ Since maternal estriol (E3) is derived from the placental metabolism of fetal adrenal andro-
gens, serum E3 levels can be used to monitor glucocorticoid therapy: Aim for E3 between 
0.2– 10 nmol/L.

• Nevertheless, ~15% of female fetuses who receive glucocorticoid treatment will still have some 
virilization.

• Since genitalia begin virilization just 6 weeks after conception, to be effective, corticosteroid 
treatment (see below for dosage recommendations) must be started before 9 weeks, although 
this is controversial. Informed consent is suggested (see Rationale for Withholding Gluco-
corticoid Replacement). Steroids are continued until genetic diagnosis from chorionic villous 
biopsy or cell- free circulating DNA at 10–12 weeks. If the results show a CAH- affected female 
fetus, dexamethasone is continued in order to diminish fetal virilization from high maternal 
androgen exposure.

Mother Has CAH or NCCAH
• Screen the father for CAH/NCCAH.
• Start glucocorticoid replacement before 9 weeks of gestation using prednisolone or hydro-

cortisone to lower maternal androgens and avoid virilization of female fetus; prednisolone or 
hydrocortisone is inactivated by placental enzymes and hence do not suppress fetal adrenal 
androgens, but they do reduce maternal androgen production. If a male karyotype is deter-
mined, corticosteroids can be discontinued.
◦ Prednisolone 7 mg/day, range from 4–10 mg/day
◦ Hydrocortisone 30 mg/day, range from 15–40 mg/day

• Aggressive suppression of maternal androgens in pregnancy is probably not warranted since 
the placenta can effectively aromatize maternal androgens. However, if the aromatase enzyme 
is saturated by extremely high androgen levels, then theoretically, virilization of a female fetus 
could occur. This is extremely rare with maternal CAH (Oglivie 2006).

Rationale for Withholding Glucocorticoid Replacement
• Adverse effects to the mother: weight gain, edema, striae, signs of Cushing syndrome.
• Adverse effects to the fetus:

◦ Glucocorticoids are increasingly recognized as having potent genomic imprinting effects in 
utero with the following potential adverse effects to the fetus: postnatal failure to thrive, 
psychomotor developmental delay, neuropsychological dysfunctions, increased risk of oro-
facial clefts.

• Clinical practice guidelines statement for CAH due to 21- hyroxylase defi ciency published in 
2010 by the Endocrine Society: “We recommend that prenatal therapy continue to be regarded 
as experimental” (Speiser 2010).

• Conundrum treating all at risk for only 1 in 8 affected female fetus (Miller 2013):
◦ Since only 1 in 4 will be affected, and only half of the affected fetuses will be females 

(those most benefi ting from treatment), then treatment would be directed toward only 1 in 
8 fetuses. Put another way, one would be exposing 7 of 8 fetuses (4 of 4 males and 3 of 4 
females) to high-dose dexamethasone to treat the one affected female.

◦ Maternal blood testing for fetal Y- chromosomal DNA can determine fetal sex and thus 
improve the probability of treating an affected female fetus from 1 in 8 to 1 in 4.
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STEROID HORMONE BIOSYNTHESIS

Figure 9.11. Steroid hormone synthesis
A4, androstenedione; A’diol, androstenediol; Aldo (B), aldosterone; DHEA, dehydro- epiandrosterone; DOC; 

17HP, 17OH- progesterone; GC, granulosa cell; HSD, hydroxysteroid dehydrogenase; 17- HPreg, 17OH- 
pregnenolone; P4, progesterone; T, testosterone; TC, theca cell; TyI, type I; TyII, type II.
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Figure 9.12. Steroid hormone synthesis
Source: Reproduced with permission from Fritz MA, Speroff L. Abnormal growth and puberty. In: Clinical Gyne-

cologic Endocrinology and Infertility, 8th Ed. Philadelphia: Lippincott Williams & Wilkins; 2011.
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THYROID DISORDERS
Fast Facts
• Evaluation and treatment of thyroid disorders is important given the prevalence of thyroid 

disorders in women.
• Although both hyperthyroidism and hypothyroidism are found in reproductive-aged women, 

the former is less common.
• Recently there has been a confusing array of recommendations regarding the defi nition, eval-

uation, and management of patients with hypothyroidism.
• See the obstetrics section for additional management issues during pregnancy.

Algorithm for the Evaluation of Thyroid Dysfunction

Sensitive TSH

NormalHigh Low

Normal
thyroidFree T4 Free T4

hypothyroid
subclinical

hypothyroidism

subclinical
hyper-

thyroidism

hyperthyroid

Low Normal Normal

Free T3

High

Normal High

Figure 9.17. Algorithm for the evaluation of thyroid dysfunction
Source: Reproduced with Permission from Speroff L, Glass RH, Kase NG. Reproduction and the thyroid. In: 

Clinical Gynecologic Endocrinology and Infertility, 6th Ed. Philadelphia: Lippincott Williams & Wilkins; 1999. 
Reproduced with the permission of the publisher.
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CHAPTER 10

Menopause

FAST FACTS
• Menopause is strictly defi ned as 1 year without menses.
• Approximately 70 million women in the United States are 50 years of age.
• 85% of menopausal women experience hot fl ashes, sweating, insomnia, and vaginal dryness/

discomfort.
• Menopausal symptoms typically cease within 5 years.

Table 10.1. Stages of the menopausal transition

Variable Reproductive Years
Menopausal Transition 

(Perimenopause) Postmenopausal Years

Early Peak Late Early Late Early Late

Menstrual cycle Regular or 
variable

Regular Variable 
cycle 

length; 1 or 
2 missed 

cycles per yr

3 or more 
missed 

cycles per yr

None

Range of steroid hormones (pg/mL)

Estradiol 50– 200 50– 200 or slightly higher 40 0– 15

Testosterone 400 400 400 400

Range of pituitary hormones (mu/mL)

Follicle- stimulating hormone 10 on days 
2– 4

10 or higher on days 2– 4 >100

Luteinizing hormone 10 on days 
2– 4

10 or higher on days 2– 4 >100

Prevalence of hot fl ushes (%) 10 40 65 50 10– 15

Source: Reproduced with permission from Grady D. Clinical practice: management of menopausal symptoms. 
N Engl J Med. 2006 Nov 30;355(22):2338- 47. Copyright © 2006 Massachusetts Medical Society.
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Table 10.2. Defi nitions of the spectrum of menopause

Menopause
Clinical status after the fi nal menstrual period, diagnosed retrospectively after cessation of menses for 12 mo in 
a previously cycling woman and refl ecting complete or nearly complete permanent cessation of ovarian function 
and fertility.

Spontaneous menopause
Cessation of menses that occurs at an average age of 51 yr in the absence of surgery or medication.

Menopausal transition (or perimenopause)
An interval preceding the menopause characterized by variations in menstrual cycle length and bleeding pattern, 
mood shifts, vasomotor, and vaginal symptoms and with rising FSH levels and falling anti müllerian hormone and 
inhibin B levels, which starts during the late reproductive stage and progresses during the menopause transition.

Climacteric
The phase in the aging of women marking the transition from the reproductive phase to the nonreproductive 
state. This phase incorporates the perimenopause by extending for a longer variable period before and after the 
perimenopause.

Climacteric syndrome
When the climacteric is associated with symptomatology.

Menopause after hysterectomy without oophorectomy
Spontaneous cessation of ovarian function without the clinical signal of cessation of menses.

Induced menopause
Cessation of ovarian function induced by chemotherapy, radiotherapy, or bilateral oophorectomy.

Early menopause
Cessation of ovarian function occurring between ages 40 and 45 in the absence of other etiologies for second-
ary amenorrhea (pregnancy, hyperprolactinemia, and thyroid disorders).

POI
Loss of ovarian function before the age of 40 yr with waxing and waning course and potential resumption 
of menses, conception, and pregnancy. The prevalence of POI is approximately 1% and is differentiated into 
idiopathic, autoimmune (associated with polyglandular autoimmune syndromes), metabolic disorders, and genetic 
abnormalities (including Fragile X premutation).

Source: Reproduced with permission from Stuenkel CA, Davis SR, Gompel A, et al. Treatment of symp-
toms of the menopause: an endocrine society clinical practice guideline. J Clin Endocrinol Metab. 2015 
Nov;100(11):3975- 4011. Copyright © 2015 The Endocrine Society.
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Figure 10.1. Algorithm for menopausal symptom management
GSM, genitourinary syndrome of menopause; HT, hormone therapy; CVD, cardiovascular disease; SSRIs, se-

lective serotonin reuptake inhibitors; SNRIs, serotonin-norepinephrine reuptake inhibitors; ACC, American College 
of Cardiology; AHA, American Heart Association.

Algorithm developed in collaboration with the North American Menopause Society and available in a free 
mobile app called MenoPro (dual mode for clinicians and patients).

Source: Modifi ed from Manson JE, Ames JM, Shapiro M, Gass ML, Shifren JL, Stuenkel CA, et al. Algorithm 
and mobile app for menopausal symptom management and hormonal/non-hormonal therapy decision making: 
a clinical decision-support tool from the North American Menopause Society. Menopause. 2015;22:247-53. 
Reproduced with permission from: Kaunitz AM, Manson JE. Management of Menopausal Symptoms. Obstet 
Gynecol. 2015 Oct;126(4):859-76. Copyright © 2015 The American College of Obstetricians and 
Gynecologists. 
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POSTMENOPAUSAL OSTEOPOROSIS
Defi nition
• Low bone mass and microarchitectural deterioration with consequent ↑ bone fragility and 

susceptibility to fracture.
• Approximately 10– 15% of women who take estrogen lose bone.
• Diagnosis requires bone densitometry.

Prevalence and Incidence
• 13– 18% in women >50 years of age (Looker 1997).
• >1.3 million osteoporotic fractures/year in the United States.
• Postmenopausal women lose approximately 3% cortical and 8% trabecular bone/year.
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Figure 10.2. Ten- year probability of sustaining any osteoporotic fracture in women by age 
and T- score

Data from Kanis JA, Johnell O, Oden A, Dawson A, De Laet C, Jonsson B. Ten year probabilities of osteoporot-
ic fractures according to BMD and diagnostic thresholds. Osteoporos Int. 2001;12(12):989– 95.

Source: Reproduced with permission from. ACOG Practice Bulletin No. 129: Osteoporosis. Obstet Gynecol. 
2012 Sep;120(3):718-34. Copyright © 2012 The American College of Obstetricians and Gynecologists.
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Figure 10.3. Lifetime risk of hip fractures in women aged 50 years according to bone mineral 
density or T-score at the hip

SD, standard deviation.
Source: Reproduced with permission from Kanis JA. Diagnosis of osteoporosis and assessment of fracture risk. 

Lancet. 2002;359(9321):1929. Copyright © 2002 Elsevier.

Fracture Risk Assessment Tool (FRAX)
• Developed in collaboration with the WHO to predict the risk of osteoporotic fracture for a 

person in the next 10 years (http://www.sheffi eld.ac.uk/FRAX/)
• Validated in 11 different cohorts studies

◦ Risk factors used in FRAX:
◼ Age, sex, body mass index, previous fragility fracture, parental hip fracture, current 

smoking status, corticosteroid use (greater than or equal to 5 mg prednisolone per day 
for 3 months), alcohol intake greater than or equal to 3 units per day (approximately 
three drinks), rheumatoid arthritis, and other secondary causes of osteoporosis

◦ Results are specifi c for gender and race for various countries
◦ FRAX has been most widely used as an aid in decision making regarding treatment initia-

tion when the patient’s BMD score is in the low bone mass (osteopenia) range
◦ DXA reports are recommended to include a FRAX fracture risk score only when the 

patient’s BMD is in the osteopenia zone
◦ Consider treatment when there is a 3% risk of hip fracture or a 20% risk of a major osteo-

porotic fracture (defi ned as a fracture of the forearm, hip, shoulder, or clinical spine) or 
both in the next 10 years

◦ FRAX is valid with or without the incorporation of the femoral neck BMD score
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Figure 10.4. Algorithm for the management of osteoporosis
*Fragility fracture is an indication for treatment despite lack of osteoporosis on DXA.
Source: Reproduced with permission from ACOG Practice Bulletin No. 129: Osteoporosis. Obstet Gynecol. 

2012 Sep;120(3):718-34. Copyright © 2012 The American College of Obstetricians and Gynecologists.
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Table 10.9. Diagnostic tests in the work- up of secondary osteoporosis

Diagnostic Test Purpose

History and physical exam To identify risk factors for fractures, the underlying disease, 
and potential drugs

Dual- energy X- ray absorptiometry (lumbar spine and hip) To quantify bone mineral density
Spinal X- rays To detect prevalent vertebral fractures

To exclude osteolytic lesions or tumors

Diagnostic test To detect or exclude
Complete blood count Anemia as in myeloma/celiac disease

Leukocytosis in leukemia

Renal and liver function test Renal or liver failure, alcohol abuse
Serum calcium and phosphate levels Primary hyperparathyroidism, myeloma
Serum C- reactive protein Chronic infection/infl ammation
Serum bone- specifi c or total AP activity Paget’s disease; osteomalacia
Serum 25- hydroxyvitamin D Vitamin D defi ciency, osteomalacia
Serum levels of basal TSH Hyperthyroidism
Serum free testosterone levels (in men) Male hypogonadism
Fasting glucose levels Diabetes mellitus
Intact parathyroid hormone Primary hyperparathyroidism
Serum protein electrophoresis, immunofi xation MGUS, myeloma
24- hr urinary calcium excretion (with creatinine and 
sodium control)

Hypercalciuria

Anti- tissue transglutaminase antibodies Celiac disease
Anti- HIV antibodies HIV disease, AIDS
Morning fasting serum cortisol after dexamethasone 
suppression

Cushing syndrome

Serum tryptase levels, urinary histamine excretion Systemic mastocytosis
COL1A genetic testing Osteogenesis imperfecta
Iliac crest bone biopsy Systemic mastocytosis, MGUS/myeloma, osteomalacia, 

lymphoma/leukemia

AP, alkaline phosphatase.

Source: Reproduced with permission from Hofbauer LC, Hamann C, Ebeling PR. Approach to the patient with 
secondary osteoporosis. Eur J Endocrinol. 2010 Jun;162(6):1009- 20. Copyright © 2010 Bioscientifi ca.
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CHAPTER 11

Gyn- Oncology

Figure 11.1. Cancer statistics 2015
Ten leading cancer types for the estimated new cancer cases and deaths, by sex, United States, 2015. 
*Excludes basal and squamous cell skin cancers and in situ carcinoma except urinary bladder. In 2015, there will 
be 21,290 estimated new cases of ovarian cancer.

Source: Reproduced with permission from Siegel RL, Miller KD, Jemal A. Cancer statistics, 2015. CA Cancer J 
Clin. 2015;65(1):5-29. Copyright © 2015 American Cancer Society.
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CERVICAL DYSPLASIA—CERVICAL INTRAEPITHELIAL NEOPLASIA
Fast Facts
• Ectocervix is covered in squamous epithelium and cervical intraepithelial neoplasia (CIN) 

refers to squamous abnormalities.
• Endodervix, including the cervical canal, is covered with glandular epithelium, and glandular 

cervical neoplasia includes adenocarcinoma in situ and adenocarcinoma.
• Transformation zone is a dynamic entity of metaplasia and the area where the glandular epi-

thelium has been replaced by squamous epithelium.
• Squamocolumnar junction is where the squamous epithelium of the ectocervix meets the 

columnar epithelium of the endocervix. Squamocolumnar junction is part of the transforma-
tion zone.

• More exposure to carcinogens, such as breakdown products of cigarette smoke, increases CIN 
with increased chance of dysplasia.

• CIN 1 is a low-grade squamous intraepithelial lesion (koilocytotic atypia is often present).
• CIN2 and CIN3 are high- grade squamous intraepithelial lesions.
• High-grade lesions are typically diagnosed in 25–35 yo.

◦ Untreated CIN III develops into cancer after 8–13 years.

Table 11.6. Risk factors associated with precancerous changes and cancer of the cervix

Human papillomavirus infection
Multiple sexual partners
Sexual activity begun at an early age
Parity
Human immunodefi ciency virus (HIV)
Immune status
Smoking
History of other sexually transmitted diseases (e.g., herpes simplex, chlamydia, and bacterial vaginosis)
Oral contraceptive use
Low socioeconomic status
Poor diet (e.g., vitamin defi ciency)
Alcoholism

Source: Reproduced with permission from APGO Educational Series on Women’s Health Issues. Advances in the 
screening, diagnosis, and treatment of cervical disease. 2002.
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Table 11.7. Common genital HPV genotypes

Lesions/Malignancies

HPV Genotypes

Common Less common

Anogenital lesions

Condyloma acuminata 6,11 2, 16, 30, 42, 43, 44, 54, 55, 61
CIN, VIN, VAIN, PAIN, PIN 
Malignancies

16, 18, 31 6, 11, 30, 34, 35, 39, 45, 51, 52, 56, 59, 61, 62, 64, 
66, 67, 69

Cervical cancer 16, 18, 33, 45 6, 10, 11, 26, 35, 39, 51, 52, 55, 56, 58, 59, 66, 68

CIN, cervical intraepithelial neoplasm; HPV, human papillomavirus; PIN, penile intraepithelial neoplasia; PAIN, 
perianal intraepithelial neoplasia; VAIN, vaginal intraepithelial neoplasia; VIN, vulvar intraepithelial neoplasia.

Source: Reproduced with permission from APGO Educational Series on Women’s Health Issues. Advances in the 
screening, diagnosis, and treatment of cervical disease. 2002.

Pathophysiology
• Metaplasia progresses from columnar to squamous
• Lower 2/3 (cervical canal) = squamous epithelium, similar to vagina
• Upper 1/3 = columnar epithelium, similar to lining of lower uterine segment
• Junction is not static— moves up in cervical canal with age
• Critical periods for metaplasia:

◦ Fetal life
◦ Early adolescence
◦ First pregnancy

• Low- risk types such as HPV 6 and 11 do not integrate into the host genome and only cause 
CIN1 and benign condylomatous genital warts

• High-risk HPV types, such as 16 and 18, are strongly associated with high-grade lesions; HPV 
16 and 18 account for 25% of low-grade lesions, 50–60% of high-grade lesions, and 70% of 
cervical cancers

Four Major Steps in Cervical Cancer Development
1. Oncogenic HPV infection of the metaplastic epithelium at the cervical transformation zone.
2. Persistence of the HPV infection.
3. Progression of a clone of epithelial cells from persistent viral infection to precancer.
4. Development of carcinoma and invasion through the basement membrane.

◦ Viral integration into host genome disrupts the E1 and E2 open reading frames and results 
in loss of transcriptional regulation of E6 and E7, leading to overexpression of oncopro-
teins E6 and E7.

◦ HPV E6 protein binds to tumor suppressor p53 and induces cellular degradation of p53.
◦ HPV E7 protein binds to tumor suppressor Rb and induces dissociation of transcription 

factor E2F and promotion of cell cycle progression.
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11Screening for Cervical Dysplasia
• Methods to detect preinvasive neoplasia— Pap test vs. HPV testing.
• Pap test collection device: Spatula + separate endocervical brush provides more endocervical 

cells vs. spatula alone. Broom is another option to insert central bristles into the endocervix 
and outer bristles into the ectocervix.

• Two methods for preparing Pap tests: conventional Pap smear or liquid-based, thin-layer prep. 
(Some liquid-based prep can test for HPV with same specimen for cytology.)

• Pap test evaluation of transformation zone
◦ Satisfactory vs. absent endocervical cell/transformation zone (EC/TZ): clinical signifi cance is 

controversial since patients are not at increased risk of cervical neoplasia with absent EC/TZ.
◦ If negative cervical cytology but insuffi cient EC/TZ, should be managed according to HPV 

results:
◼ HPV- positive: genotyping for HPV subtypes 16/18 or HPV and cytology co testing in 

1 year
◼ HPV- negative: may resume routine screening
◼ HPV unknown: either HPV testing (preferred) or cytology repeated in 3 years

Figure 11.2. Progression from normal to dysplasia in the cervical epithelium
CIN, cervical intraepithelial neoplasia; CIN1, mild dysplasia; CIN2, moderate dysplasia; CIN3, severe 

dysplasia to carcinoma in situ (CIS); HSIL, high- grade squamous intraepithelial lesion; LSIL, low- grade squamous 
intraepithelial lesion.

Source: Reproduced with permission from APGO Educational Series on Women’s Health Issues. Advances in 
the screening, diagnosis, and treatment of cervical disease. 2002.
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Table 11.10. Risk of progression and rate of regression

Papanicolaou 
Diagnosis Regress to Normal (95% CI)

Progress To/Persist as HSIL 
In 24 Mo (95% CI)

Progress to Invasive Cancer 
In 24 Mo (95% CI)

ASC-US 68.19% (57.51, 78.86) 7.13% (0.8, 13.5) 0.25% (0, 2.25)
LSIL 47.39% (35.92, 58.86) 20.81% (6.08, 35.55) 0.15% (0, 0.71)
HSIL 35.03% (16.57, 53.49) 23.37% (12.82, 32.92) 1.44% (0, 3.95)

ASC-US, atypical squamous cells of undetermined signifi cance; CI, confi dence interval; HSIL, high-grade squamous 
intraepithelial lesion; LSIL, low- grade squamous intraepithelial lesion.

Within 2 Yr Within 5 Yr Within 10 Yr

Progression

Mild to moderate or worse 11.1% 20.4% 28.8%
Mild to severe or worse 2.1% 5.5% 9.9%
Moderate to severe or worse 16.3% 25.1% 32.0%

Regression

Mild to fi rst normal Pap 44.3% 74.0% 87.7%
Moderate to fi rst normal Pap 33.0% 63.1% 82.9%
Mild to second normal Pap 8.7% 39.1% 62.2%
Moderate to second normal Pap 6.9% 29.0% 53.7%

Pap, Papanicolaou.

Source: Reprinted with permission from APGO Educational Series on Women’s Health Issues. Advances in the 
screening, diagnosis, and treatment of cervical disease. 2002.

ASCCP: American Society for Colposcopy 
and Cervical Pathology
Defi nitions of Terms Utilized in the Consensus Guidelines
• Colposcopy is the examination of the cervix, vagina, and, in some instances, the vulva with 

the colposcope after the application of a 3–5% acetic acid solution, coupled with obtaining 
colposcopically-directed biopsies of all lesions suspected of representing neoplasia. 

• Endocervical sampling includes obtaining a specimen for either histological evaluation using an 
endocervical curette or a cytobrush or for cytological evaluation using a cytobrush.

• Endocervical assessment is the process of evaluating the endocervical canal for the presence of 
neoplasia using either a colposcope or endocervical sampling.

• Diagnostic excisional procedure is the process of obtaining a specimen from the transformation 
zone and endocervical canal for histological evaluation and includes laser conization, cold- 
knife conization, loop electrosurgical excision procedure (i.e., LEEP), and loop electrosurgical 
conization.

• Satisfactory colposcopy indicates that the entire squamocolumnar junction and the margin of 
any visible lesion can be visualized with the colposcope.

• Endometrial sampling includes obtaining a specimen for histological evaluation using an endo-
metrial biopsy or a dilatation and curettage or hysteroscopy.
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NILM but EC/TZ Absent

Figure 11.3. Unsatisfactory cytology
Source: Reproduced with permission from Massad LS, Einstein MH, Huh WK, et al. Guidelines for the 

management of abnormal cervical cancer screening test and cancer precursors. J Low Genit Tract Dis. 2013; 
17(5):S1-S27. Copyright © 2013 ASCCP. All rights reserved.

Reprinted from The Journal of Lower Genital Tract Disease Volume 17, Number 5, with the permission of 
ASCCP © American Society for Colposcopy and Cervical Pathology 2013. No reproductions of the Work, in 
whole or in part, may be made without the prior written consent of ASCCP.

Figure 11.4. Cytology NILM* but EC/TZ Absent/Insuffi cient
Source: Reproduced with permission from Massad LS, Einstein MH, Huh WK, et al. Guidelines for the 

management of abnormal cervical cancer screening test and cancer precursors. J Low Genit Tract Dis. 2013; 
17(5):S1-S27. Copyright © 2013 ASCCP. All rights reserved.

Reprinted from The Journal of Lower Genital Tract Disease Volume 17, Number 5, with the permission of 
ASCCP © American Society for Colposcopy and Cervical Pathology 2013. No reproductions of the Work, in 
whole or in part, may be made without the prior written consent of ASCCP.
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OVARIAN GERM CELL TUMORS
Fast Facts
• Derived from primordial germ cells.
• Germ cell tumors account for 20–25% of ovarian neoplasms but only 5% of malignant ovar-

ian neoplasms.
• Tumors grow rapidly, but most present with stage IA disease.
• Presents in 10– 30- year- olds (median age 22)— represents 70% of ovarian tumors in this age 

group.
• Malignant ovarian germ cell tumors occur more often in Asians/African Americans than Cau-

casians (3:1).

Signs and Symptoms
• Abdominal pain and mass— both symptoms seen in 85% of patients
• Precocious puberty (if estrogen- secreting tumor)
• Symptoms similar to pregnancy (from human chorionic gonadotropin [hCG] production)
• Tumors tend to be large— 16 cm

Tumor Types
• Benign: Mature cystic teratoma (dermoid cyst)
• Malignant:

◦ Immature teratomas are the only malignant ovarian germ cell tumors that are histologically 
graded.
◼ <1% of all teratomas

◦ Bilateral ovarian disease is most common in dysgerminomas.

Table 11.13. Types of malignant germ cell tumors

Type %

Immature teratomas 35.6
Dysgerminomas 32.8
Endodermal sinus 14.5
Mixed germ cell tumors 5.3
Embryonal 4.1
Mature teratomas with malignant degeneration 2.9
Teratocarcinoma 2.6
Choriocarcinoma 2.1

Source: Adapted from Smith HO, Berwick M, Verschraegen CF, Wiggins C, Lansing L, Muller CY, Qualls CR. 
Incidence and survival rates for female malignant germ cell tumors. Obstet Gynecol. 2006 May;107(5):1075- 85.

Dysgerminoma
• Derived from germ cells and exquisitely radiosensitive
• Tumor rarely produces hCG and ± pregnancy test in non–sexually active patient

◦ Pathology shows lymphocytic infi ltration
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• Treatment: unilateral salpingo- oophorectomy (USO) with close inspection of other ovary 
(15% bilateral)
◦ Adjuvant chemotherapy for all except stage I dysgerminoma and well-differentiated stage I 

immature teratoma Adjuvant chemotherapy (bleomycin, etoposide, cis-platin [BEP] ×3) for 
all except stage I dysgerminoma

• Recurrence: treated with chemotherapy with good success

Endodermal Sinus Tumor
• Median age at diagnosis is 19 years
• Secretes alpha- fetoprotein
• Pathology: invaginated papillary structure with central blood vessel called “Schiller- Duvall 

Body”
• Treatment: surgery (USO) and chemotherapy (bleomycin, etoposide, cisplatin [BEP] ×3; 95% 

curative)
• Prognosis: very poor, if no chemotherapy, 85% recur

Embryonal Carcinoma
• Derived from primordial germ cells
• Very rare; occurs during childhood
• Presents with precocious puberty or mass
• Secretes AFP and hCG
• Treatment: Surgery and chemotherapy (bleomycin, etoposide, cis- platin [BEP] ×3)
• Prognosis: poor

Choriocarcinoma
• Gestational = characteristics similar to uterine choriocarcinoma
• Non- gestational = resistant to chemotherapy
• Secretes hCG
• Pathology: Arias stella reaction, increased aromatism, increased pleomorphism, increased 

mitotic activity

Gonadoblastoma
• Associated with abnormal karyotype (gonadal dysgenesis associated with presence of 

Y chromosome)
• Symptoms: primary amenorrhea, virilization, or genital developmental problems
• Dysgerminoma often coexists forming a mixed germ cell tumor
• Therapy: bilateral salpingo- oophorectomy
• Prognosis: good

Immature Teratoma
• Malignant corollary of cystic teratoma with three germ cell layers
• Pathology: immature embryonic elements with neural elements
• Rare, almost never bilateral, occurs in fi rst 2 decades of life
• Prognosis: poor, but depends on grade (level of neural elements) and presence of immature 

implants
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Table 11.14. Tumor markers in germ cell cancer

Histology

Tumor Marker

AFP hCG LDH

Dysgerminoma rare rare +
Endodermal sinus tumor 
(yolk sac)

++ – +

Immature teratoma ± – ±
Mixed germ cell tumor ± ± ±
Choriocarcinoma – ++ ±
Embryonal cancer ± + ±
Polyembryoma ± + – 

AFP, alpha- fetoprotein; hCG, human chorionic gonadotropin; LDH, lactate dehydrogenase.
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Figure 11.26. Adult cancer pain
Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 

for Adult Cancer Pain V.2.2016. © 2016 National Comprehensive Cancer Network, Inc. All rights reserved. The 
NCCN Guidelines® and illustrations herein may not be reproduced in any form for any purpose without the express 
written permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go 
online to NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, 
and all other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.
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Figure 11.27. Principles of emesis control
Reproduced with permission from the NCCN Clinical Practice Guidelines in Oncology (NCCN Guidelines®) 

for Antiemesis V.2.2016. © 2016 National Comprehensive Cancer Network, Inc. All rights reserved. The NCCN 
Guidelines® and illustrations herein may not be reproduced in any form for any purpose without the express written 
permission of the NCCN. To view the most recent and complete version of the NCCN Guidelines, go online to 
NCCN.org. NATIONAL COMPREHENSIVE CANCER NETWORK®, NCCN®, NCCN GUIDELINES®, and all 
other NCCN Content are trademarks owned by the National Comprehensive Cancer Network, Inc.
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INVASIVE CARDIAC MONITORING
Fast Facts
• Swan- Ganz catheter allows accurate measurement of hemodynamic parameters in acutely ill 

patient.
• Introduced into clinical practice in 1970.

Indications
• Sepsis with refractory hypotension or oliguria
• Unexplained or refractory pulmonary edema, heart failure, or oliguria
• Severe PIH with pulmonary edema or oliguria
• Intraoperative or intrapartum cardiovascular decompensation
• Massive blood loss and volume loss or replacement
• Adult respiratory distress syndrome (ARDS)
• Shock of undefi ned etiology
• Some chronic conditions, particularly associated with labor or surgery

◦ NYHA Class III or IV cardiac disease (structural or physiologic)
◦ Peripartum or perioperative coronary artery disease (ischemia, infarction)

Figure 11.43. Triple lumen catheter
Distal port (upper left): Located in pulmonary artery. Attached to pressure transducer to provide continuous pulmo-
nary artery pressure tracings and allow pulmonary capillary wedge pressure determination. Can also withdraw 
mixed venous blood from pulmonary artery. Proximal port (center right): Located in superior vena cava. Can be 
used in infused fl uids and also used in cardiac output measurements. Thermistor: A temperature sensor used in 
determination of cardiac output.

Source: Mabie WC. Critical care obstetrics. In: Gabbe SG, Niebyl JR, Simpson JL, eds. Obstetrics: Normal 
and Problem Pregnancies, 2nd Ed. New York: Churchill Livingstone; 1991. Reproduced with the permission of 
the publisher.
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Table 11.40. Overview of traditional and newer antithrombotic agents.*

Agent
Route of  

Administration Mechanism of Action
Recommended Interval between Last Dose 

and Procedure

Anticoagulant agents

Warfarin (Coumadin, Bristol-
Myers Squibb)

Oral Inhibition of vitamin K–dependent 
factors II, VII, IX, and X for 
γ-carboxylation; and proteins 
C and S

1–8 days, depending on INR and patient 
characteristics; INR decreases to ≤1.5  
in approximately 93% of patients within  
5 days48

Unfractionated heparin Intravenous or 
subcutaneous

Antithrombin activation (inhibition  
of factors IIa, IXa, Xa, XIa,  
and XIIa)

Intravenous, 2–6 hr, depending on dose; 
subcutaneous, 12–24 hr, depending  
on dose

Low-molecular-weight heparins 
(enoxaparin [Lovenox, Sanofi 
Aventis] and dalteparin 
[Fragmin, Eisai])

Subcutaneous Antithrombin activation (inhibition of 
factor Xa and, to a lesser extent, 
factor IIa)

24 hr 

Fondaparinux (Arixtra, 
GlaxoSmithKline)

Subcutaneous Antithrombin activation (factor Xa  
inhibitor)

36–48 hr 

Dabigatran (Pradaxa, Boehringer 
Ingelheim)

Oral Direct thrombin inhibitor 1 or 2 days with creatinine clearance rate of 
≥50 ml/min; 3–5 days with creatinine 
clearance rate of <50 ml/min

Rivaroxaban (Xarelto, Bayer 
HealthCare)

Oral Direct factor Xa inhibitor ≥1 day when renal function is normal; 2 days 
with creatinine clearance rate of 60–90 
ml/min; 3 days with creatinine clearance 
rate of 30–59 ml/min; and 4 days  
with creatinine clearance rate of 15–29 
ml/min52

Apixaban (Eliquis, Bristol-Myers 
Squibb)

Oral Direct factor Xa inhibitor 1 or 2 days with creatinine clearance rate of 
>60 ml/min; 3 days with creatinine clear-
ance rate of 50–59 ml/min; and 5 days with 
creatinine clearance rate of <30–49 ml/min

Desirudin (Iprivask, Canyon 
Pharmaceuticals)

Subcutaneous Direct thrombin inhibitor 2 hr

Antiplatelet agents

Aspirin Oral Cyclooxygenase inhibitor (irreversible 
effect)

7–10 days

Aspirin and dipyridamole (Aggrenox, 
Boehringer Ingelheim)

Oral Phosphodiesterase inhibitor 7–10 days

Cilostazol (Pletal, Otsuka 
Pharmaceutical)

Oral Phosphodiesterase inhibitor 2 days

Thienopyridine agents (clopidogrel 
[Plavix, Sanofi Aventis], ticlopi-
dine [Ticlid, Roche], prasugrel 
[Effient, Eli Lilly], and ticagrelor 
[Brilinta, AstraZeneca])

Oral ADP receptor antagonist 5 days (clopidogrel and ticagrelor), 7 days 
(prasugrel), or 10–14 days (ticlopidine) 

*ADP denotes adenosine diphosphate, aPTT activated partial thromboplastin time, FDA Food and Drug Administra-
tion, INR international normalized ratio, and PCC prothrombin complex concentrate.

†PCCs are either 3-factor or 4-factor concentrates. Nonactivated 4-factor PCCs contain factors II, VII, IX, and X and 
proteins C and S, and nonactivated 3-factor PCCs contain factors II, IX, and X and only small amounts of factor VII. For 
details, see the Supplementary Appendix. 

‡Factor VIII inhibitor bypass activity provides both factor II (prothrombin) and factor Xa for rapid and sustained 
thrombin generation. For details, see the Supplementary Appendix.

Source: Baron TH, Kamath PS, McBane RD. Management of antithrombotic therapy in patients undergoing invasive 
procedures. N Engl J Med. 2013 May 30;368(22):2113-24.
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CHAPTER 12

Breast Cancer

FAST FACTS
• Breast cancer accounts for 27% of all new cases of cancer diagnosed in women.
• A woman’s lifetime risk of developing breast cancer is 12.08%, or 1 in 8.
• Tumors detected at an early stage that are small and confi ned to the breast are more likely to 

be successfully treated, with a 98% 5- year survival for localized disease.
• Ten percent of cases of ovarian cancer and 3– 5% of cases of breast cancer are due to germline 

mutations in BRCA1 and BRCA2.
• More than 1,200 different mutations have been reported for BRCA1, and more than 1,300 

different mutations have been reported for BRCA2.
• An estimated 1 in 300 to 1 in 800 individuals carry a mutation in BRCA1 or BRCA2.
• An estimated 1 in 40 Ashkenazi Jews carries one of three founder mutations in BRCA1 or 

BRCA2.
• For a woman with a BRCA1 mutation, the risk of ovarian cancer is 39– 46%.
• For a woman with a BRCA2 mutation, the risk of ovarian cancer is 12– 20%.
• The estimated lifetime risk of breast cancer with a BRCA1 or BRCA2 mutation is 65– 74%.
• For women with breast cancer, the 10- year actuarial risk of developing subsequent ovarian 

cancer is 12.7% for BRCA1 mutation carriers and 6.8% for BRCA2 mutation carriers.

Source: Data from ACOG Practice Bulletin No. 122: Breast cancer screening. Obstet Gyne-
col. 2011 Aug;118(2 Pt 1):372-82; ACOG Practice Bulletin No. 103: Hereditary breast and 
ovarian cancer syndrome. Obstet Gynecol. 2009 Apr;113(4):957- 66.
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Table 12.1. Risk and protective factors for developing breast cancer

Risk Group

Low risk High risk Relative risk

Risk factors

Deleterious BRCA1/BRCA2 genes Negative Positive 3.0 to 7.0
Mother or sister with breast cancer No Yes 2.6
Age 30 to 34 70 to 74 18.0
Age at menarche >14 <12 1.5
Age at fi rst birth <20 >30 1.9 to 3.5
Age at menopause <45 >55 2.0
Use of contraceptive pills Never Past/current use 1.07 to 1.2
HRT (estrogen + progestin) Never Current 1.2
Alcohol None 2 to 5 drinks/day 1.4
Breast density on mammography (percents) 0 ≥75 1.8 to 6.0
Bone density Lowest quartile Highest quartile 2.7 to 3.5
History of a benign breast biopsy No Yes 1.7
History of atypical hyperplasia on biopsy No Yes 3.7

Protective factors

Breast feeding (months) ≥16 0 0.73
Parity ≥5 0 0.71
Recreational exercise Yes No 0.70
Postmenopause body mass index (kg/m2) <22.9 >30.7 0.63
Oophorectomy before age 35 years Yes No 0.3
Aspirin ≥Once/week for ≥6 

months
Nonusers 0.79

HRT: hormone replacement therapy.

Source: Adapted from Clemons M, Goss P. Estrogen and the risk of breast cancer. N Engl J Med. 2001 Jan 
25;344(4):276- 85. Review. Erratum in: N Engl J Med. 2001 Jun 7;344(23):1804.
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Table 12.7. Manchester scoring system

Cancer, Age at Diagnosis BRCA1 BRCA2

FBC, <30 6 5
FBC, 30– 39 4 4
FBC, 40– 49 3 3
FBC, 50– 59 2 2
FBC, <59 1 1
MBC, <60 5 (if BRCA2 already tested) 8
MBC, >59 5 (if BRCA2 already tested) 5
Ovarian cancer, <60 8 5 (if BRCA1 already tested)
Ovarian cancer, >59 5 5 (if BRCA1 already tested)
Pancreatic cancer 0 1
Prostate cancer, <60 0 2
Prostate cancer, >59 0 1

FBC, female breast cancer (each breast cancer in bilateral disease is counted separately and DCIS is included); 
MBC, male breast cancer. Scores should be summed counting each cancer in a direct lineage, for example: proband 
breast cancer aged 29 years (BRCA1: 6; BRCA2: 5); mother breast cancer at aged 61 years (BRCA1: 1; BRCA2: 1, 
discounted as not the highest score in direct lineage); father MBC at 54 years of age (BRCA1: 5 only if BRCA2 neg-
ative; BRCA2: 8); paternal aunt breast cancer bilateral at age 43 and 52 years (BRCA1: 5; BRCA2: 5); total score: 
BRCA2: 18; BRCA1: 16 only after BRCA2 testing.

Source: Reproduced with permission from Evans DG, Eccles DM, Rahman N, et al. A new scoring system for the 
chances of identifying a BRCA1/2 mutation outperforms existing models including BRCAPRO. J Med Genet. 2004 
Jun;41(6):474- 80. Copyright © 2004 BMJ Publishing Group Ltd.

Table 12.8. Family history screen- 7

# Question Positive Answers ICC (PCU/GCRA)

1 Did any of your fi rst-degree relatives have breast or ovarian 
cancer?

348 (19.4%) 0.87

2 Did any of your relatives have bilateral breast cancer? 84 (4.7%) 0.56
3 Did any man in your family have breast cancer? 2 (0.1%) 0.33
4 Did any woman in your family have breast and ovarian cancer? 5 (0.3%) 0.08
5 Did any woman in your family have breast cancer before the age 

of 50 years?
537 (29.9%) 0.79

6 Do you have two or more relatives with breast and/or ovarian 
cancer?

221 (12.2%) 0.58

7 Do you have two or more relatives with breast and/or bowel 
cancer?

251 (14.0%) 0.53

A cut point of at least one positive question determines referral for genetic evaluation by a trained specialist.

Source: Reproduced from Ashton- Prolla P, Giacomazzi J, Schmidt AV, et al. Development and validation of a simple 
questionnaire for the identifi cation of hereditary breast cancer in primary care. BMC Cancer. 2009 Aug 14;9:283.
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Table 12.9. Pedigree assessment tool

Diagnosis Points assigned

Breast cancer at age 50 or highery 3
Breast cancer prior to age 50y 4
Ovarian cancer at any age{ 5
Male breast cancer at any age 8
Ashkenazi Jewish heritage 4

*The pedigree assessment tool (PAT) score is calculated by adding the points assigned to every family member with a 
breast or ovarian cancer diagnosis, including second-  and third- degree relatives. A separate score is calculated for both 
the maternal and paternal lineage and the higher of the 2 scores is assigned to the participant. For example, a woman 
with the following family history would have a maternal PAT score of 7 and a paternal PAT score of 12: sister diagnosed 
with breast cancer at age 43 (4 points), maternal aunt diagnosed with breast cancer at age 72 (3 points), paternal 
aunt diagnosed with ovarian cancer at age 62 (5 points), and paternal grandmother with breast cancer at age 59 
(3 points). In this example, the sister is counted in both the maternal and paternal PAT score since she belongs to both 
genetic lineages. Likewise, a participant herself, and any of her siblings, children, grandchildren, and nieces/nephews 
affected with breast or ovarian cancer are included in both the maternal and paternal point total.

yA woman with bilateral breast cancer is assigned the sum of the 2 individual scores corresponding to her age at 
the time of each diagnosis. For example, a woman diagnosed with breast cancer initially at age 47 who develops a 
contralateral breast cancer at age 60 is assigned 7 points (4 þ 3).

{A woman with both breast and ovarian cancer is assigned the sum of the appropriate breast cancer score (3 or 4 
points depending on age at breast cancer diagnosis) plus 5 points for the ovarian cancer.

Source: Reproduced with permission from Hoskins KF, Zwaagstra A, Ranz M. Validation of a tool for identifying 
women at high risk for hereditary breast cancer in population- based screening. Cancer. 2006 Oct 15;107(8):1769- 
76. Copyright © 2006 American Cancer Society.
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Table 12.10. Referral scoring tool

History of BREAST or OVARIAN cancer in the family?

NO: (stop)

YES: (complete checklist)

Breast Cancer at 
Or Before Age 50

Ovarian Cancer at 
Any Age

Yourself

Mother

Sister

Daughter

Mother’s side

Grandmother

Aunt

Father’s side

Grandmother

Aunt

Two (2) or more cases of breast cancer (after age 50) on the 
same side of the family
Male breast cancer at any age in any relative

Jewish ancestry

ASSESSMENT: (Positive Screen = Two [2] or more checks in above table.)

POSITIVE SCREEN: _________ NEGATIVE SCREEN: _________ 

Source: Reproduced with permission from Macmillan Publishers Ltd:, Bellcross CA, Lemke AA, Pape LS, Tess AL, 
Meisner LT. Evaluation of a breast/ovarian cancer genetics referral screening tool in a mammography population. 
Genet Med. 2009 Nov;11(11):783-89. Copyright © 2009.
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STANFORD UNIVERSITY MEDICAL CENTER LABORATORY

Hematology Chemistry
Hct 35– 47% Sodium 135– 148 mEq/L
Hgb 11.7– 15.7 g/dL Potassium 3.5– 5.3 mEq/L
Plt 150– 400 K/uL Chloride 95– 105 mEq/L
WBC 4.0– 11.0 K/uL CO2 24– 31 mEq/L

Poly 42.7– 73.3% Anion Gap 8– 16 mEq/L
Bands 0.0– 11.0%
Mono 2.0– 11.0% Osm (serum) 285– 310 mOsm/kg
Lymph 12.5– 40.0% Glucose 70– 110 mg/dL
Eos 0.0– 7.5% BUN 5– 25 mg/dL
Baso 0.0– 2.0% Creatinine 0.5– 1.4 mg/dL

RBC 3.8– 5.2 MIL/uL Calcium 1.12– 1.32 mmol/L
MCV 82– 98 fl Phosphorus 2.5– 4.5 mg/dL
MCH 27– 34 pg Magnesium 1.5– 2.0 mEq/L
MCHC 32– 36 g/dL
RDW 11.5– 14.6% Uric Acid 2.5– 7.5 mg/dL

Total Protein 6.3– 8.2 g/dL

Coagulation Albumin 3.9– 5.0 g/dL

PT- seconds 10.5– 13.1 sec Bilirubin, Total 0.2– 1.3 mg/dL
PT- INR 0.89– 1.11 INR Bilirubin, Direct 0.0– 0.4 mg/dL
Coumadin range Alk Phos 38– 126 IU/L

Low intensity 2.0– 3.0 INR AST (SOOT) 8– 39 IU/L
High intensity 3.0– 5.0 INR ALT (SGPT) 9– 52 IU/L

APTT 23– 33 sec Gamma GT 8– 78 IU/L
Thrombin Time 13– 17 sec
Fibrinogen 160– 350 mg/dL Cholesterol
FSP 0– 10 mcg/mL Low Risk <200 mg/dL
D- Dimer 0– 200 Moderate Risk 200– 239 mg/dL

High Risk >239 mg/dL

Drug Levels Triglyceride 35– 135 mg/dL

Carbamazepine 8– 12 mcg/mL Amylase 30– 110 IU/L
Digoxin 0.5– 2.0 mcg/mL
Lithium 0.6– 1.2 mEq/L Ammonia 9– 33 mcmol/L
Phenobarb 10– 40 mcg/mL Ferritin
Phenytoin 10– 20 mcg/mL Female 18– 50 yr old 6– 81 ng/mL
Pro cainamide 4– 8 mcg/mL Female >50 yr old 14– 186 ng/mL
Quinidine 2.5– 5.0 mcg/mL Male 30– 284 ng/mL
Theophylline 5– 20 mcg/mL TIBC 240– 450%
Vancomycin Transferrin 230– 430 mg/dL

Peak 20– 30 mcg/mL Haptoglobin 50– 320 mg/dL
Trough 5– 10 mcg/mL

Gentamicin
Peak 6– 8 ng/mL
Trough <2 ng/mL

Source: Courtesy of Sussman H, MD, Lab Director, Stanford Health Services.
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ENDOCRINE LAB VALUES

Conventional Units Conversion Factor SI Units

Adrenocorticotropin hormone (ACTH)

6:00 AM 10– 80 pg/mL 0.2202 2.2– 17.6 pmol/L
6:00 PM <50 pg/mL 0.2202 <11 pmol/L

Androstenedione 60– 300 ng/dL 0.0349 2.1– 10.5 nmol/L

Cortisol

8:00 AM 5– 25 mcg/dL 27.9 140– 700 nmol/L
4:00 PM 3– 12 mcg/dL 27.9 80– 330 nmol/L
10:00 PM <50% of AM value 27.9 <50% of AM value

Dehydroepiandrosterone sulfate 80– 350 mcg/dL 0.0027 2.2–9.5 mcmol/L

11- Deoxycortisol 0.05– 0.25 mcg/dL 28.86 1.5– 7.3 nmol/L

11- Deoxycorticosterone 2– 10 ng/dL 30.3 60– 300 pmol/L

Estradiol 20– 400 pg/mL 3.67 70– 1500 pmol/L

Estrone 30– 200 pg/mL 3.7 110– 740 pmol/L

FSH, reproductive years 5– 30 mIU/mL 1.0 5– 30 IU/L

Glucose, fasting 70– 100 mg/dL 0.0556 4.0– 6.0 mmol/L

Growth hormone <10 ng/mL 1.0 <10 mcg/L

17- Hydroxyprogesterone 100– 300 ng/dL 0.03 3– 9 nmol/L

Insulin, fasting 5–25 mcU/mL 7.175 35– 180 pmol/L

Insulin- like growth factor- l 0.3– 2.2 U/mL 1000 300– 2200 U/L

LH, reproductive years 5– 20 mIU/mL 1.0 5– 20 IU/L

Progesterone
Follicular phase <3 ng/mL 3.18 <9.5 nmol/L
Secretory phase 5– 30 ng/mL 3.18 16– 95 nmol/L

Prolactin 1– 20 ng/mL 44.4 44.4– 888 pmol/L

Testosterone, total 20– 80 ng/dL 0.0347 0.7– 2.8 nmol/L
Testosterone, free 100– 200 pg/dL 0.0347 35– 700 pmol/L

Thyroid stimulating hormone (TSH) 0.35– 6.7 mcU/mL 1.0 3.5– 6.7 mU/L
Thyroxine, free T4 0.8– 2.3 ng/dL 1.29 10– 30 nmol/L

Triiodothyronine, T3, total 80– 220 ng/dL 0.0154 1.2– 3.4 nmol/L
Triiodothyronine, T3, free 0.13– 0.55 ng/dL 15.4 2.0– 8.5 pmol/L
Triiodothyronine, reverse 8– 35 ng/dL 15.4 120– 540 pmol/L

Source: Speroff L, Glass RH, Kase NG. Clinical Assays. In: Clinical Gynecologic Endocrinology and Infertility, 5th 
Ed. Baltimore: Williams & Wilkins; 1994. Reproduced with the permission of the publisher.
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APPENDIX B

Anatomy

LOCATION OF THE URETER

Source: Tewari KS and Monk BJ. Invasive cervical cancer. In Clinical Gynecologic Oncology, 8th Ed. DiSaia 
PJ and Creasman WT eds. Copyright 2012. Elsevier. Phladelphia. Reproduced with permission of the publisher. 
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FETAL CIRCULATION

Source: Reproduced with permission from Embryogenesis and Fetal Morphological Developments in William’s 
Obstetrics, 24th Ed. Cunningham FG, Levano KJ, Bloom SL et al eds. New York. Copyright © 2014 McGraw 
Hill Education.
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B

PELVIC BLOOD SUPPLY

Source: DiSaia PJ. Clinical anatomy of the female pelvis. In: Scott JR, DiSaia PJ, Hammond CB, Spellacy 
WN, eds. Danforth’s Obstetrics and Gynecology, 7th Ed. Philadelphia: Lippincott; 1994. Reproduced with the 
permission of the publisher.
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BONY PELVIS

LUMBAR/SACRAL NERVE PLEXUSES

Source: Burnett LS. Anatomy. In: Jones HW, Wentz AC, Burnett LS, eds. Novak’s Textbook of Gynecology, 
11th Ed. Baltimore: Williams & Wilkins; 1988. Reproduced with the permission of the publisher.
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APPENDIX C

Epidemiology

DEFINITION
• The study of health and health problems in populations

Alternative Defi nitions
• Medical student: The worst-taught class in medical school
• Resident: A very scary fi eld in medicine fi lled with math
• David Grimes’ mother: A dermatology subspecialty

Epidemiologic Study Designs
• Descriptive Studies
• Analytic Studies
• Cohort Studies
• Case- Control Studies
• Experimental Studies
• Randomized Clinical Trials

Basic Terms
Prevalence # of people who have a disease at one point in time

# of persons at risk at the point

Incidence # of new cases of disease over a period of time

# of persons at risk during that period
Sensitivity The proportion of subjects with the disease who have a positive test (a/a+c)
Specifi city The proportion of subjects without the disease who have a negative test (d/b+d)
Predictive value

• Positive— likelihood a positive test indicates disease (a/a+b)
• Negative— likelihood a negative test indicates lack of disease (d/d+c)
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Analysis
• Tables
• Histogram
• Line graphs
• Scatter diagrams
• Other graphic representation

ANALYTIC STUDIES
Essential Features
There are at least 2 study groups:
• A group of subjects with the outcome or exposure of interest and a group of individuals with-

out the health problem or exposure of interest.
• Association between exposure and outcome can be examined.
• Study subtypes named according to the determination of the study groups.

DESCRIPTIVE STUDIES
Advantages
• Data are relatively easy to obtain.
• Cost of obtaining data is relatively low.
• Ethical problems are minimal since the researcher does not decide which health services are to 

be received.

Disadvantages
• No comparison group.
• Cause and effect relationships are suggested only.

Study Design
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• At least two groups of subjects are studied.
• Entry into these groups is not randomized.
• Both groups of subjects are followed for a period of time to determine the frequency of the 

outcome in each group.
• The risk of developing the outcome for those exposed and those not exposed will be compared 

to see if there is a difference.
• To determine whether an association exists between an exposure (risk factor) and a future 

outcome (health problem).

Analysis

COHORT STUDIES
Advantages
• Avoids having to withhold treatment from those who wish to receive it
• Uses prospective data collection allowing standardization of eligibility criteria, the maneuver 

and outcome assessment
• Uses concurrent control group; co intervention less likely to infl uence results since it should 

affect both groups
• Uses prospective data collection
• Can match for potential confounders during sample selection

Disadvantages
• Impossible to ensure known confounding variables are equally distributed between groups
• Impossible to ensure that some factor unidentifi ed by the investigator is not responsible both 

for exposure to the maneuver and good outcomes
• Diffi cult to achieve blindness to intervention with resulting bias likely (i.e., increased attention 

to experimental group)
• Diffi cult to obtain concurrent controls if therapy is in vogue
• Expensive in time, money, and subjects to do well

Study Design
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• Cases are identifi ed during a given period of time.
• The exposure of the two groups to specifi c risk factors in the past is investigated.
• The likelihood that the cases were exposed to specifi c risk factors is then compared to the 

likelihood that controls were exposed to the same risk factors to see if there is a signifi cant 
difference.

CASE CONTROL STUDIES
Advantages
• Useful for health problems that occur infrequently
• Useful for studying health problems with long latent interval
• Less time- consuming and less expensive than cohort studies because of the convenient sam-

pling strategy and relatively short study period

Disadvantages
• Selection bias— cases and controls are selected from two separate populations.

◦ Diffi cult to ensure that they are comparable with respect to extraneous risk factors and 
other sources of distortion.

• Information bias— exposure data is collected from records or by recall after disease occurrence.
◦ Records may be incomplete and recall of past events is subject to human error and selective 

recall.
• Inappropriate for determining incidence rates.
• Inappropriate for determining the other possible health effects of an exposure.

Study Design
• Two groups of subjects studied: one group that experiences the outcome (cases) and the other 

that does not (controls).
• Entry into these two groups not infl uenced by the investigator and therefore cannot be 

randomized.

Analysis
• Proportion that cases and controls represent in the population is unknown.
• Estimate of the relative risk can be obtained by cross- product ratio.
• Odds ratio approximates relative risk if incidence of outcome is <5%.
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APPENDIX D

Operative 
Reports

CESAREAN SECTION
Preoperative Diagnosis:

1. 42- week intrauterine pregnancy
2. Failed induction
3. Inability of the fetus to tolerate labor

Postoperative Diagnosis: Same
Procedure: Primary Low Transverse Cesarean Section via Pfannenstiel
Surgeon:
Assistant:
Anesthesia: Epidural
Complications: None
EBL: 800 cc
Fluids: 1500 cc LR
Urine Output: 300 cc clear urine at end of the procedure

Indications: 20 years old G1P0 at 42 weeks, induced for post dates, late decels with oxytocin, 
maximum dilation 2 cm.

Findings: Male infant in cephalic presentation. Thick meconium with none below the cords, 
pediatrics present at delivery, Apgars 6/8, weight 2980 g. Normal uterus, tubes, and ovaries.

Procedures: The patient was taken to the operating room where epidural anesthesia was found 
to be adequate. She was then prepared and draped in the normal sterile fashion in the dorsal 
supine position with a leftward tilt. A Pfannenstiel skin incision was then made with the scalpel 
and carried through to the underlying layer of fascia with the bovie. The fascia was incised in 
the midline and the incision extended laterally with the Mayo scissors. The superior aspect of 
the fascial incision was then grasped with the Kocher clamps, elevated, and the underlying rectus 
muscles dissected off bluntly. Attention was then turned to the inferior aspect of this incision, 
which, in a similar fashion, was grasped, tented up with the Kocher clamps, and the rectus muscle 
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dissected off bluntly. The rectus muscles were then separated in the midline, and the peritoneum 
identifi ed, tented up, and entered sharply with the Metzenbaum scissors. The peritoneal incision 
was then extended superiorly and inferiorly with good visualization of the bladder. The bladder 
blade was then inserted and the vesicouterine peritoneum identifi ed, grasped with the pick- ups, 
and entered sharply with the Metzenbaum scissors. This incision was then extended laterally and 
the bladder fl ap created digitally.

The bladder blade was then reinserted and the lower uterine segment incised in a transverse 
fashion with the scalpel. The uterine incision was then extended laterally with the bandage scis-
sors. The bladder blade was removed and the infant’s head delivered atraumatically. The nose and 
mouth were suctioned with the DeLee suction trap, and the cord clamped and cut. The infant was 
handed off to the waiting pediatricians. Cord gases were sent.

The placenta was then removed manually; the uterus exteriorized, and cleared of all clots and 
debris. The uterine incision was repaired with 1- 0 chromic in a running, locked fashion. A second 
layer of the same suture was used to obtain excellent hemostasis. The bladder fl ap was repaired with 
3- 0 Vicryl in a running stitch and uterus returned to the abdomen. The gutters were cleared of all 
clots, and the peritoneum closed with 3- 0 Vicryl. The fascia was reapproximated with 0 Vicryl in a 
running fashion. The skin was closed with staples.

The patient tolerated the procedure well. Sponge, lap, and needle counts were correct times 
two. Two grams of Cefotetan was given at cord clamp. The patient was taken to the recovery 
room in stable condition.
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D

TUBAL LIGATION
Preoperative Diagnosis: Multiparity, desires permanent sterilization
Postoperative Diagnosis: Same
Procedure: Postpartum tubal ligation, Pomeroy method
Surgeon:
Assistant:
Anesthesia: Epidural
Complications: None
EBL: <20 cc
Fluids: 500 cc LR

Indications: 35 years old G5P4014 s/p NSVD who desires permanent sterilization. Risk/benefi ts 
of procedure discussed with patient including risk of failure of 3– 5/1000 with increased risk of 
ectopic gestation if pregnancy occurs.

Findings: Normal uterus, tubes, and ovaries.

Procedure: The patient was taken to the operating room where her epidural was found to be 
adequate. A small transverse, infraumbilical skin incision was then made with the scalpel. The 
incision was carried down through the underlying fascia until the peritoneum was identifi ed 
and entered. The peritoneum was noted to be free of any adhesions and the incision was then 
extended with the Metzenbaum scissors.

The patient’s left fallopian tube was then identifi ed, brought to the incision, and grasped 
with a Babcock clamp. The tube was then followed out to the fi mbria. The Babcock clamp was 
then used to grasp the tube approximately 4 cm from the cornual region. A 3-cm segment of 
tube was then ligated with a free tie of plain gut, and excised. Good hemostasis was noted and 
the tube was returned to the abdomen. The right fallopian tube was then ligated, and a 3-cm 
segment excised in a similar fashion. Excellent hemostasis was noted, and the tube returned to 
the abdomen.

The peritoneum and fascia were then closed in a single layer using 3- 0 Vicryl. The skin was 
closed in a subcuticular fashion using 3- 0 Vicryl on Keith needle.

The patient tolerated the procedure well. Sponge, lap, and needle counts were correct times 
two. The patient was taken to the recovery room in stable condition.

Pathology: Segments of right and left fallopian tubes.
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APPENDIX E

Spanish Primer

NUMBERS
one uno (una) sixteen dieciséis

two dos seventeen diecisiete

three tres eighteen dieciocho

four cuatro nineteen diecinueve

fi ve cinco twenty veinte

six seis thirty trienta

seven siete forty cuarenta

eight ocho fi fty cincuenta

nine nueve sixty sesenta

ten diez seventy setenta

eleven once eighty ochenta

twelve doce ninety noventa

thirteen trece hundred cien

fourteen catorce thousand mil

fi fteen quince

YEARS DAYS OF THE WEEK
1930 mil novecientos treinta Monday lunes

1943 mil novecientos cuarenta y tres Tuesday martes

1960 mil novecientos sesenta Wednesday miércoles

1970 mil novecientos setenta Thursday jueves

1974 mil novecientos setenta y cuatro Friday viernes

Saturday sábado

Sunday domingo
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TIMES MONTHS
morning la mañana January enero

afternoon la tarde February febrero

evening la tarde March marzo

night la noche April abril

today hoy May mayo

tomorrow mañana June junio

last night anoche July julio

yesterday ayer August agosto

day before yesterday anteayer September septiembre

October octubre

November noviembre

December diciembre

INTRODUCTIONS
Good morning
Buenos días

How do you feel?
Cómo se siente? Cómo esta?

My name is _______
Me llamo _______

Please
Por favor

OBSTETRIC AND GYNECOLOGIC HISTORY
At what age did you begin to menstruate?
A qué edad empezó su menstruación?

What was the fi rst day of your last period? (menstruation, period)
Cuándo fue el primer día de su última regla? (menstruación, período)

When did you have your last period?
Cuándo fue su última regla?

Did you have a normal period?
Tuvo una regla normal? (Fue esta regla normal?)

Pregnancy
Embarazo, encinta, “gorda”

How many pregnancies have you had?
Cuántos embarazos ha tenido usted?

How many children have you had?
Cuántos niños ha tenido usted?



719

References

Aagaard- Tillery KM, Malone FD, Nyberg DA, et al. Role of second- trimester genetic sonography 
after Down syndrome screening. Obstet Gynecol. 2009 Dec;114(6):1189- 96.

Abdalla H, Thum MY. Repeated testing of basal FSH levels has no predictive value for IVF out-
come in women with elevated basal FSH. Hum Reprod. 2006 Jan;21(1):171-74.

Abdel Gadir A, Mowafi  RS, Alnaser HM, et al. Ovarian electrocautery versus human meno-
pausal gonadotrophins and pure follicle stimulating hormone therapy in the treatment of 
patients with polycystic ovarian disease. Clin Endocrinol (Oxf). 1990 Nov;33(5):585- 92.

Abdul- Kadir R, McLintock C, Ducloy AS, et al. Evaluation and management of postpartum hem-
orrhage: consensus from an international expert panel. Transfusion. 2014 Jul;54(7):1756- 68.

Abenhaim HA, Azoulay L, Kramer MS, et al. Incidence and risk factors of amniotic fl uid embo-
lisms: a population- based study on 3 million births in the United States. Am J Obstet Gynecol. 
2008 Jul;199(1):49.e1- 8.

Acker DB, Sachs BP, Friedman EA. Risk factors for shoulder dystocia. Obstet Gynecol. 1985 
Dec;66(6):762-68.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 40, November 2002: 
Shoulder dystocia. Int J Gynaecol Obstet. 2003 Jan;80(1):87- 92.

American College of Obstetricians and Gynecologists. Committee Opinion No. 345: vulvodynia. 
Obstet Gynecol. 2006;108(4):1049- 52.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 88: Invasive prenatal 
testing for aneuploidy. Obstet Gynecol. 2007 Dec;110(6):1459- 67.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 91: Treatment of 
urinary tract infections in nonpregnant women. Obstet Gynecol. 2008 Mar;111(3):785- 94.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 92: Use of psychiatric 
medications during pregnancy and lactation. Obstet Gynecol. 2008;111(4).

American College of Obstetricians and Gynecologists. Practice Bulletin No. 95: Anemia in preg-
nancy. Obstet Gynecol. 2008 Jul;112(1):201-207.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 96: Alternatives to hys-
terectomy in the management of leiomyomas. Obstet Gynecol. 2008 Aug;112(2 Pt 1):387- 400.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 102: Management of 
stillbirth. Obstet Gynecol. 2009;113(3):748- 61.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 103: Hereditary 
breast and ovarian cancer syndrome. Obstet Gynecol. 2009 Apr;113(4):957- 66.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 104: Antibiotic pro-
phylaxis for gynecologic procedures. Obstet Gynecol. 2009 May;113(5):1180- 9.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 105: Bariatric sur-
gery and pregnancy. Obstet Gynecol. 2009 Jun;113(6):1405- 13.



REFERENCES

720

American College of Obstetricians and Gynecologists. Practice Bulletin No. 107: Induction of 
labor. Obstet Gynecol. 2009 Aug;114(2 Pt 1):386- 97.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 108: Polycystic ovary 
syndrome. Obstet Gynecol. 2009 Oct;114(4):936- 49.

American College of Obstetricians and Gynecologists. Committee Opinion No. 455: Magne-
sium sulfate before anticipated preterm birth for neuroprotection. Obstet Gynecol. 2010 
Mar;115(3):669- 71.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 115: Vaginal birth 
after previous cesarean delivery. Obstet Gynecol. 2010 Aug;116(2 Pt 1):450- 63.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 116: Management of 
intrapartum fetal heart rate tracings. Obstet Gynecol. 2010 Nov;116(5):1232- 40.

American College of Obstetricians and Gynecologists. Committee Opinion No. 485: Pre-
vention of early- onset group B streptococcal disease in newborns. Obstet Gynecol. 2011 
Apr;117(4):1019- 27.

American College of Obstetricians and Gynecologists. Technology Assessment No. 7: Hysteros-
copy. Obstet Gynecol. 2011 Jun;117(6):1486- 91.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 122: Breast cancer 
screening. Obstet Gynecol. 2011 Aug;118(2 Pt 1):372- 82.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 124: Inherited 
thrombophilias in pregnancy. Obstet Gynecol. 2011 Sep;118(3):730- 40.

American College of Obstetricians and Gynecologists. Committee Opinion No. 505: Understand-
ing and using the U.S. Medical Eligibility Criteria For Contraceptive Use, 2010. Obstet Gyne-
col. 2011 Sep;118(3):754- 60.

American College of Obstetricians and Gynecologists. Guidelines for Perinatal Care, 7th Ed. 
Washington, DC: American College of Obstetricians and Gynecologists; 2012.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 127: Management of 
preterm labor. Obstet Gynecol. 2012 Jun;119(6):1308- 17.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 128: Diagnosis of abnor-
mal uterine bleeding in reproductive- aged women. Obstet Gynecol. 2012 Jul;120(1):197- 206.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 129: Osteoporosis. 
Obstet Gynecol. 2012 Sep;120(3):718- 34.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 131: Screening for 
cervical cancer. Obstet Gynecol. 2012 Nov;120(5):1222- 38.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 132: Antiphospho-
lipid syndrome. Obstet Gynecol. 2012 Dec;120(6):1514- 21.

American College of Obstetricians and Gynecologists. Committee Opinion No. 557: Manage-
ment of acute abnormal uterine bleeding in nonpregnant reproductive- aged women. Obstet 
Gynecol. 2013 Apr;121(4):891-96.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 133: Benefi ts and 
risks of sterilization. Obstet Gynecol. 2013;121(2 Pt 1):392- 404.

American College of Obstetricians and Gynecologists. Committee Opinion No. 560: Medically 
indicated late- preterm and early- term deliveries. Obstet Gynecol. 2013 Apr;121(4):908-910.

American College of Obstetricians and Gynecologists. Committee Opinion No. 561: Nonmedi-
cally indicated early- term deliveries. Obstet Gynecol. 2013 Apr;121(4):911-15.

American College of Obstetricians and Gynecologists. Practice Bulletin No. 134: Fetal growth 
restriction. Obstet Gynecol. 2013 May;121(5):1122- 33.



753

Illustrations

FIGURES
Figure 1.1. 1. Recommended adult immunization schedule, 2. Vaccines indicated for various medical 

conditions ........................................................................................................................................9
Figure 1.2. Body mass index (BMI) nomogram................................................................................................15
Figure 1.3. Flow diagram for CVD preventative care in women ......................................................................20
Figure 1.4. Algorithm summarizing the initiation of statin therapy ..................................................................23
Figure 1.5. Algorithm for the initiation of statin therapy in individuals without ASCVD ................................25
Figure 1.6. Statin therapy: monitoring therapeutic response and adherence .....................................................27
Figure 1.7. Algorithm for the management of high blood pressure in adults ....................................................37
Figure 1.8. Antihyperglycemic therapy in type 2 diabetes: general recommendations ......................................39
Figure 1.9. Approach to starting and adjusting insulin in type 2 diabetes ........................................................40
Figure 1.10. Typical migraine evolution over time .............................................................................................49
Figure 1.11. Algorithm for the diagnostic evaluation of back pain ....................................................................51
Figure 1.12. Algorithm for the management of acute bacterial rhinosinusitis ....................................................54
Figure 2.1. Management algorithm for prevention and treatment of nausea and vomiting of pregnancy .........63
Figure 2.2. Caldwell- Moloy classifi cation of the female pelvis .........................................................................69
Figure 2.3. Average labor curves by parity in singleton, term pregnancies .......................................................74
Figure 2.4. Algorithm for spontaneous labor ...................................................................................................75
Figure 2.5. Algorithm for induction of labor ...................................................................................................83
Figure 2.6. Types of forceps .............................................................................................................................88
Figure 2.7. Proper placement of the vacuum cup .............................................................................................91
Figure 2.8. Location of uterine incision in types of cesarean delivery ...............................................................97
Figure 2.9. Druzin splint maneuver..................................................................................................................97
Figure 2.10. Algorithm for neonatal resuscitation............................................................................................103
Figure 2.11. Clinical assessment of the trauma patient more than 20 weeks of gestation .................................112
Figure 2.12. Labor and delivery observation after maternal trauma ................................................................113
Figure 2.13. Intrauterine resuscitation measures ..............................................................................................120
Figure 2.14. A standardized ABCD approach to EFM management ................................................................122
Figure 2.15. Typical setup for amnioinfusion ...................................................................................................124
Figure 2.16. Management of abruption ...........................................................................................................128
Figure 2.17. Types of placenta previa ..............................................................................................................129
Figure 2.18. Diagram demonstrating the technique for transvaginal sonography of placenta previa ................131
Figure 2.19. Management algorithm for postpartum hemorrhage ...................................................................135
Figure 2.20. Sequential interventions for managing postpartum hemorrhage ...................................................136
Figure 2.21. Uterine artery ligation ..................................................................................................................137
Figure 2.22. B- Lynch suture for postpartum hemorrhage.................................................................................138
Figure 2.23. Manual insertion of a Bakri balloon ............................................................................................139
Figure 2.24. Reduction of uterine inversion .....................................................................................................141
Figure 2.25. McDonald cerclage ......................................................................................................................144
Figure 2.26. Modifi ed Shirodkar cerclage ........................................................................................................145
Figure 2.27. Transabdominal cerclage .............................................................................................................146
Figure 2.28. Technique to reduce prolapsed membranes before performing cerclage .......................................147
Figure 2.29. Pathways to preterm delivery .......................................................................................................148
Figure 2.30. Algorithm for the screening and treatment of pregnant women to reduce the risk of 

preterm birth ...............................................................................................................................149



ILLUSTRATIONS Figures

754

Figure 2.31. Triage protocol for PTL symptoms ..............................................................................................153
Figure 2.32. Algorithm for selection of candidates and administration of magnesium sulfate for fetal 

neuroprotection ...........................................................................................................................155
Figure 2.33. Percentage of survival by gestational age .....................................................................................158
Figure 2.34. Percentage with severe or moderate disability by gestational age among surviving newborns ......158
Figure 2.35. Presentation of twins presenting in labor or at term.....................................................................163
Figure 2.36. Algorithm for route of delivery of twin pregnancy .......................................................................165
Figure 2.37. CDA 2008 and IADPSG algorithms for diagnosis of GDM .........................................................178
Figure 2.38. Pharmacokinetic profi les of human insulins compared with insulin analogs and endogenous 

insulin ..........................................................................................................................................181
Figure 2.39. Management of gestational hypertension or preeclampsia without severe features ......................187
Figure 2.40. Management of severe preeclampsia at less than 34 weeks gestation ...........................................188
Figure 2.41. Recommended evaluation and management of women with postpartum hypertension ................197
Figure 2.42. Flowchart for fetal and placental evaluation following fetal demise .............................................201
Figure 2.43. Algorithm for the evaluation of nonimmune hydrops ..................................................................205
Figure 2.44. Evaluation of obstetric patients with a positive indirect Coombs test result .................................209
Figure 2.45. Algorithm for the clinical management of the red cell alloimmunized pregnancy .........................211
Figure 2.46. Algorithm for determining the results of cell- free fetal DNA testing to determine the fetal 

RHD status ..................................................................................................................................212
Figure 2.47. Risk assessment and prevention of VTE and adverse pregnancy outcome ....................................223
Figure 2.48. The pattern of changes in serum concentrations of thyroid function studies and hCG 

according to gestational age .........................................................................................................230
Figure 2.49. Gestational age- specifi c thyroid stimulating hormone nomogram ................................................231
Figure 2.50. Management of hyperthyroidism in pregnancy ............................................................................233
Figure 2.51. Management of thyroid storm .....................................................................................................235
Figure 2.52. Management of hypothyroidism ..................................................................................................237
Figure 3.1. Outcomes in autosomal recessive genetic diseases ........................................................................239
Figure 3.2. Cystic fi brosis genotype- phenotype correlation ............................................................................246
Figure 3.3. Risk of SMA is variable in patients with normal carrier screening result depending upon 

number of copies and gene location .............................................................................................250
Figure 3.4. Summary of Alpha Thalassemia...................................................................................................252
Figure 3.5. Summary of Beta Thalassemia .....................................................................................................253
Figure 4.1. Fetal anatomic landmarks ............................................................................................................273
Figure 4.2. Fetal intracranial anatomy ...........................................................................................................274
Figure 4.3. Fetal echocardiography ................................................................................................................276
Figure 4.4. Endovaginal ultrasonography ......................................................................................................277
Figure 4.5. Basic principles of scanning .........................................................................................................278
Figure 4.6. Measurement of the cervical length for preterm labor risk assessment .........................................280
Figure 5.1. Twelve-month conception rates following discontinuation of various contraceptive methods ......298
Figure 5.2. Rates of amenorrhea for continuous vs. monthly oral contraceptives ..........................................301
Figure 5.3. Available IUDs .............................................................................................................................317
Figure 5.4. Algorithm for locating lost IUD strings ........................................................................................318
Figure 5.5. Types of tubal ligation .................................................................................................................320
Figure 6.1. PALM- COEIN classifi cation of abnormal uterine bleeding ..........................................................324
Figure 6.2. Evaluation of premenopausal abnormal bleeding.........................................................................332
Figure 6.3. Evaluation of post menopausal abnormal bleeding .......................................................................333
Figure 6.4. Options for global endometrial ablation ......................................................................................335
Figure 6.5. Locations of ectopic pregnancy ....................................................................................................336
Figure 6.6. Algorithm for the management of ectopic pregnancy ...................................................................339
Figure 6.7. Single- dose MTX treatment failure based on β- hCG levels ..........................................................342
Figure 6.8. Body surface nomogram ..............................................................................................................343
Figure 6.9. Classifi cation of ultrasound fi ndings for a woman with a positive pregnancy test ........................344
Figure 6.10. Algorithm for the management of pregnancy of unknown location (PUL) ...................................346
Figure 6.11. Algorithm for the evaluation of false positive beta- hCG ..............................................................348
Figure 6.12. Steps in obtaining samples for a sexual assault evidence collection kit and medical-history 

taking ..........................................................................................................................................353
Figure 6.14. American Society for Reproductive Medicine revised classifi cation of endometriosis ...................362
Figure 6.15. Endometriosis fertility index surgery form ...................................................................................365



Figures ILLUSTRATIONS

755

Figure 6.16. Amino acid sequence of GnRH and GnRH-agonists ....................................................................366
Figure 6.17. Diagnosis and treatment algorithm for urinary incontinence .......................................................377
Figure 6.18. Evaluation and treatment algorithm for urinary incontinence ......................................................378
Figure 6.19. Vulvodynia treatment algorithm ..................................................................................................380
Figure 6.20. FIGO classifi cation of system for leiomyomas ..............................................................................383
Figure 7.1. Algorithm for screening for group B streptococcal (GBS) colonization and use of 

intrapartum prophylaxis for women with preterm labor (PTL) ....................................................390
Figure 7.2. Algorithm for screening for group B streptococcal (GBS) colonization and use of intrapartum 

prophylaxis for women with preterm premature rupture of membranes (PPROM) .....................391
Figure 7.3. Algorithm for secondary prevention of early-onset group B streptococcal (GBS) disease 

among newborns .........................................................................................................................392
Figure 7.4. Recommended regimens for intrapartum antibiotic prophylaxis for prevention of early-onset 

group B streptococcal (GBS) disease ............................................................................................393
Figure 7.5. Evaluation of the patient with mastitis.........................................................................................397
Figure 7.6. Typical serologic course of acute hepatitis B ................................................................................400
Figure 7.7. Progression to chronic hepatitis B ................................................................................................401
Figure 7.8. Recommended testing sequence for identifying current hepatitis C virus (HCV) infection ...........406
Figure 7.9. Pulmonary tuberculosis control plan............................................................................................409
Figure 7.10. Algorithm for the management of pregnant patient exposed to rubella ........................................423
Figure 7.11. Algorithm for the diagnosis of congenital toxoplasmosis .............................................................426
Figure 7.12. Updated interim guidance: testing algorithm for a pregnant woman with possible 

Zika virus exposure not residing in an area with active Zika virus transmission ..........................430
Figure 7.13. Risk factors that contribute to increased incidence of UTI in pregnancy ......................................440
Figure 7.14. Algorithm for the management of asymptomatic bacteriuria or acute cystitis in pregnancy .........441
Figure 7.15. Algorithm for the management of acute pyelonephritis in pregnancy ...........................................442
Figure 8.1. Probability of conception as a function of timing of intercourse ..................................................464
Figure 8.2. Effect of age on the cumulative pregnancy rate in a donor insemination program .......................465
Figure 8.3. Threshold values for FSH in IVF..................................................................................................468
Figure 8.4. Percentage of ovarian reserve related to increasing age ................................................................471
Figure 8.5. Location of Y chromosome deletions related to azoospermia (DAZ) ...........................................476
Figure 8.6. OCP/LTL protocol for IVF ..........................................................................................................483
Figure 8.7. LTL protocol for IVF ...................................................................................................................484
Figure 8.8. OCP/microdose GnRH- agonist protocol for IVF .........................................................................485
Figure 8.9. OCP/GnRH- antagonist protocol for IVF .....................................................................................486
Figure 8.10. Sequence of oocyte maturation, fertilization, and embryo development .......................................487
Figure 8.11. Percentages of ART cycles using fresh nondonor eggs or embryos that resulted in 

pregnancies, live births, and singleton live births, by age of woman, 2013...................................489
Figure 8.12. Algorithm for the management of ovarian hyperstimulation syndrome (OHSS) ..........................492
Figure 8.13. Reciprocal and Robertsonian translocations ................................................................................499
Figure 8.14. Gamete permutations in reciprocal translocation .........................................................................500
Figure 8.15. Gamete permutations in Robertsonian translocation ...................................................................500
Figure 8.16. Options for female gamete preservation.......................................................................................512
Figure 8.17. Letrozole/gnRH- antagonist protocol for ART patients with estrogen-sensitive cancer .................513
Figure 9.1. The normal reproductive cycle .....................................................................................................518
Figure 9.2. The life history of germ cells ........................................................................................................519
Figure 9.3. Average age of appearance of pubertal events ..............................................................................521
Figure 9.4. Tanner staging of breast and pubic hair .......................................................................................522
Figure 9.5. Algorithm for the evaluation of amenorrhea ................................................................................536
Figure 9.6. Ultrasonographic appearance of the PCOS ovary ........................................................................541
Figure 9.7. Frequency of elevated androgens in women with PCOS...............................................................541
Figure 9.8. Predictive value of elevated testosterone for presence of a virilizing ovarian or adrenal tumor .....542
Figure 9.9. Prevalence of autosomal recessive genetic disorders by ethnic group ............................................546
Figure 9.10. Nomogram for ACTH stimulation test ........................................................................................548
Figure 9.11. Steroid hormone synthesis ...........................................................................................................550
Figure 9.12. Steroid hormone synthesis ...........................................................................................................551
Figure 9.13. Sources of androgen production ..................................................................................................553
Figure 9.14. Most commonly reported symptoms in patients with hyperprolactinemia ...................................555
Figure 9.15. Correlation between the pituitary size and serum PRL level (ng/mL) ...........................................557



ILLUSTRATIONS Figures

756

Figure 9.16. Anatomic changes resulting in empty sella syndrome ...................................................................559
Figure 9.17. Algorithm for the evaluation of thyroid dysfunction ....................................................................564
Figure 10.1. Algorithm for menopausal symptom management .......................................................................573
Figure 10.2. Ten- year probability of sustaining any osteoporotic fracture in women by age and T- score .........581
Figure 10.3. Lifetime risk of hip fractures in women aged 50 years according to bone mineral density or 

T-score at the hip .........................................................................................................................582
Figure 10.4. Algorithm for the management of osteoporosis ...........................................................................583
Figure 11.1. Cancer statistics 2015 ..................................................................................................................591
Figure 11.2. Progression from normal to dysplasia in the cervical epithelium ..................................................601
Figure 11.3. Unsatisfactory cytology................................................................................................................605
Figure 11.4. Cytology NILM but EC/TZ Absent/Insuffi cient ...........................................................................605
Figure 11.5. Management of women ≥ age 30 who are cytology negative but HPV positive ............................606
Figure 11.6. Management of women with atypical squamous cells of undetermined signifi cance (ASC- US) 

on cytology ..................................................................................................................................606
Figure 11.7. Management of women ages 21–24 years with either atypical squamous cells of 

undetermined signifi cance (ASC-US) or low-grade squamous intraepithelial lesions (LSIL) ..........607
Figure 11.8. Management of women with low- grade squamous intraepithelial lesions (LSIL) .........................607
Figure 11.9. Management of pregnant women with low- grade squamous intraepithelial lesions (LSIL) ..........608
Figure 11.10. Management of women with atypical squamous cells: cannot exclude high- grade SIL (ASC- H) .....608
Figure 11.11. Management of women ages 21–24 yr with atypical squamous cells: cannot exclude 

high- grade SIL (ASC-H) and high-grade squamous intraepithelial lesion (HSIL) ..........................609
Figure 11.12. Management of women with high- grade squamous intraepithelial lesion (HSIL) .........................609
Figure 11.13. Initial workup of women with atypical glandular cells (AGC) .....................................................610
Figure 11.14. Subsequent management of women with atypical glandular cells (AGC) .....................................610
Figure 11.15. Management of women with no lesion or biopsy- confi rmed cervical intraepithelial 

neoplasia—grade 1 (CIN1) preceded by “lesser abnormalities” ...................................................611
Figure 11.16. Management of women with no lesion or biopsy- confi rmed cervical intraepithelial 

neoplasia—grade 1 (CIN1) preceded by ASC- H or HSIL cytology ...............................................611
Figure 11.17. Management of women with no lesion or biopsy- confi rmed cervical intraepithelial 

neoplasia—grade 1 (CIN1) ..........................................................................................................612
Figure 11.18. Management of women with biopsy-confi rmed cervical intraepithelial neoplasia—grades 2 

and 3 (CIN2, 3) ...........................................................................................................................612
Figure 11.19. Management of young women with biopsy-confi rmed cervical intraepithelial 

neoplasia—grades 2 and 3 (CIN2, 3) in special circumstances .....................................................613
Figure 11.20. Management of women diagnosed with adenocarcinoma in situ (AIS) during a diagnostic 

excisional procedure ....................................................................................................................613
Figure 11.21. Management of cervical cancer in pregnancy ...............................................................................619
Figure 11.22. Evaluation of an adnexal mass in a pediatric patient ...................................................................620
Figure 11.23. Management of an adnexal mass in a premenopausal patient ......................................................621
Figure 11.24. Management of an adnexal mass in postmenopausal patient .......................................................622
Figure 11.25. Vulvar intraepithelial neoplasia ....................................................................................................631
Figure 11.26. Adult cancer pain.........................................................................................................................640
Figure 11.27. Principles of emesis control ..........................................................................................................641
Figure 11.28. Emetogenic potential of high- and moderate-risk IV antineoplastic agents ...................................642
Figure 11.29. Emetogenic potential of low- and minimal-risk IV antineoplastic agents .....................................643
Figure 11.30. Emetogenic potential of oral antineoplastic agents.......................................................................644
Figure 11.31. Acute and delayed emesis prevention of high emetic risk IV chemotherapy .................................645
Figure 11.32. Acute and delayed emesis prevention of moderate emetic risk IV chemotherapy ..........................646
Figure 11.33. Emesis prevention of low- and minimal-risk IV chemotherapy ....................................................647
Figure 11.34. Emesis prevention of oral chemotherapy......................................................................................648
Figure 11.35. Breakthrough treatment for chemotherapy-induced nausea/vomiting ..........................................649
Figure 11.36. Risk assessment for febrile neutropenic patients ..........................................................................650
Figure 11.37. Criteria for low- risk outpatient therapy .......................................................................................651
Figure 11.38. Low- risk outpatient therapy options ............................................................................................652
Figure 11.39. Initial empiric therapy for fever and neutropenia .........................................................................653
Figure 11.40. Prevention and treatment of cancer- related infections ..................................................................654
Figure 11.41. Prevention and treatment of cancer- related infections ..................................................................655
Figure 11.42. Use of myeloid growth factors for febrile neutropenia .................................................................656



Tables ILLUSTRATIONS

757

Figure 11.43. Triple lumen catheter ...................................................................................................................660
Figure 11.44. Effects of anticoagulants on the coagulation cascade ...................................................................665
Figure 11.45. Diagnostic algorithm for deep vein thrombosis ............................................................................667
Figure 11.46. Diagnostic algorithm for pulmonary embolism ............................................................................668
Figure 11.47. Metabolic acidosis and alkalosis ..................................................................................................675

TABLES
Table 1.1. Summary of screening, prevention, and counseling recommendations for adults <65 years .............1
Table 1.2. Summary of screening, prevention, and counseling recommendations for adults ≥65 years .............4
Table 1.3. Screening guidelines for the early detection of colorectal cancer and adenomas for 

average- risk women aged 50 years and older ...................................................................................6
Table 1.4. Colorectal cancer screening options based upon risk factors ............................................................8
Table 1.5. Recommended weekly and occasional food purchases for one person following a healthful 

diet containing 2100 kcal and 1500 mg of sodium ........................................................................10
Table 1.6. Directory reference intakes (DRIs): recommended dietary allowances and adequate intakes, 

vitamins .........................................................................................................................................12
Table 1.7. Directory reference intakes (DRIs): recommended dietary allowances and adequate intakes, 

elements .........................................................................................................................................14
Table 1.8. Body mass index nomogram ..........................................................................................................16
Table 1.9. Body mass index table ...................................................................................................................18
Table 1.10. Classifi cation of CVD risk in women .............................................................................................19
Table 1.11. High- , moderate- , and low- intensity statin therapy ........................................................................22
Table 1.12. Secondary causes of hyperlipidemia most commonly encountered in clinical practice ....................28
Table 1.13. Adult dosing, side effects, and drug interactions of lipid-lowering drugs ........................................29
Table 1.14. Properties of statins .......................................................................................................................31
Table 1.15. Lifestyle modifi cation recommendations ........................................................................................33
Table 1.16. Evidence- based dosing for antihypertensive drugs..........................................................................34
Table 1.17. Strategies to dose antihypertensive drugs .......................................................................................35
Table 1.18. Guideline comparisons of goal BP and initial drug therapy for adults with hypertension ...............36
Table 1.19. Initial evaluation of type 2 diabetes ...............................................................................................38
Table 1.20. Properties of available glucose- lowering agents in the U.S. and Europe that may guide 

individualized treatment choices in patients with type 2 diabetes ...................................................41
Table 1.21. Agents to help smokers quit ...........................................................................................................44
Table 1.22. Limits of drug detection in urine and blood samples according to length of time from last use ......45
Table 1.23. The TWEAK screening test for alcohol abuse ................................................................................46
Table 1.24. The CAGE screening test for alcohol abuse ...................................................................................46
Table 1.25. Characteristics of migraine, cluster, and tension-type headaches ....................................................47
Table 1.26. Available triptans and their doses ..................................................................................................48
Table 1.27. Classifi cation of migraine preventive therapies (available in the United States) ..............................50
Table 1.28. Summary of the nonsurgical treatment options for low back pain .................................................52
Table 1.29. Drug interactions with complementary medicines ..........................................................................55
Table 1.30. Commonly used botanicals and vitamins and their possible effects in the surgical patient .............57
Table 2.1. Routine prenatal laboratories ........................................................................................................60
Table 2.2. Contraindicated medications for patients receiving odansetron .....................................................62
Table 2.3. Pharmacologic treatment of nausea and vomiting in pregnancy .....................................................64
Table 2.4. New recommendations for total and rate of weight gain during pregnancy ...................................66
Table 2.5. Classifi cations of anemia in pregnancy...........................................................................................67
Table 2.6. Classifi cation of the bony pelvis .....................................................................................................69
Table 2.7. Average measurements of the female pelvis ....................................................................................70
Table 2.8. Guidelines for redating gestational age based upon ultrasonography .............................................71
Table 2.9. Comparison of FLM laboratory testing options (all testing requires amniotic fl uid) ......................73
Table 2.10. Spontaneous labor progress stratifi ed by cervical dilation and parity .............................................74
Table 2.11. Bishop scoring for cervical ripening ...............................................................................................76
Table 2.12. Attributes of commercially available prostaglandin analogues .......................................................77
Table 2.13. Neonatal and infant mortality rates associated with late- preterm and early- term deliveries ...........79



ILLUSTRATIONS Tables

758

Table 2.14. Recommendations for timing of delivery when conditions complicate pregnancy at or 
after 34 weeks of gestation ............................................................................................................80

Table 2.15. Risk of shoulder dystocia (%) as a function of birthweight............................................................84
Table 2.16. Criteria for types of forceps delivery ..............................................................................................86
Table 2.17. ACOG summary recommendations for operative vaginal delivery .................................................87
Table 2.18. Relative risks based upon delivery method.....................................................................................87
Table 2.19. Classifi cation and use of vacuum delivery cups ..............................................................................89
Table 2.20. Indications for cesarean delivery ....................................................................................................92
Table 2.21. Risk of adverse maternal and neonatal outcomes by mode of delivery ...........................................93
Table 2.22. Recommendations for safe prevention of primary cesarean delivery ..............................................94
Table 2.23. Summary of operative techniques in cesarean delivery ...................................................................96
Table 2.24. Maternal morbidity of women who had cesarean delivery without labor ......................................98
Table 2.25. Placenta previa and accreta by number of cesarean deliveries ........................................................99
Table 2.26. Comparison of clinical practice guidelines for VBAC...................................................................101
Table 2.27. Composite maternal risks from elective repeat cesarean delivery and trial of labor after 

previous cesarean delivery............................................................................................................101
Table 2.28. Composite neonatal morbidity elective repeat cesarean delivery and trial of labor after 

previous cesarean delivery............................................................................................................102
Table 2.29. Incidence and relative risk of uterine rupture during a second delivery among women with 

a prior cesarean delivery ..............................................................................................................102
Table 2.30. Apgar score..................................................................................................................................104
Table 2.31. Indications for antepartum fetal surveillance ...............................................................................105
Table 2.32. Interpretation of contraction stress test ........................................................................................106
Table 2.33. Biophysical profi le .......................................................................................................................106
Table 2.34. Management based on biophysical profi le score ..........................................................................108
Table 2.35. Maternal risk factors and estimated risk of stillbirth and reported strategies for antepartum 

fetal surveillance ..........................................................................................................................109
Table 2.36. Summary of key points from the imaging guidelines ....................................................................114
Table 2.37. Effects of gestational age and radiation dose on radiation- induced teratogenesis .........................115
Table 2.38. Estimated fetal radiation absorption per procedure or event ........................................................115
Table 2.39. Electronic fetal monitoring defi nitions .........................................................................................117
Table 2.40. Three- tiered fetal heart rate interpretation system ........................................................................119
Table 2.41. Various intrauterine resuscitative measures for category II or category III tracings or both ..........121
Table 2.42. A simplifi ed ABCD checklist ........................................................................................................123
Table 2.43. Umbilical cord gas values for arterial and venous blood in term newborns ..................................125
Table 2.44. Umbilical cord gas values for arterial blood in preterm newborns ...............................................125
Table 2.45. Evidence and strength of association linking major risk factors with placental abruption ............126
Table 2.46. Ultrasonographic criteria for diagnosis of placental abruption.....................................................127
Table 2.47. Studies of second-trimester transvaginal sonography in the prediction of placenta previa 

at delivery ....................................................................................................................................130
Table 2.48. Maternal adaptation to blood loss ...............................................................................................132
Table 2.49. Blood component therapy ............................................................................................................133
Table 2.50. Duke University obstetric bleeding emergency transfusion algorithm ...........................................133
Table 2.51. Uterotonic therapy .......................................................................................................................134
Table 2.52. Current Society for Maternal- Fetal Medicine recommendations regarding use of 

progestogens to prevent preterm birth .........................................................................................150
Table 2.53. Predicted probability of delivery before week 32 by cervical length (millimeters) and 

gestational age in weeks at time of measurement .........................................................................151
Table 2.54. Determining risk of preterm delivery in parous women at 24 weeks gestation .............................152
Table 2.55. Predictive value of FFN testing in women with signs and symptoms of preterm labor .................152
Table 2.56. Predictive value of FFN testing in women with risk factors for preterm delivery but no 

symptoms ....................................................................................................................................152
Table 2.57. Common tocolytic agents ............................................................................................................154
Table 2.58. Inclusion criteria, treatment regimens, and outcomes of large randomized control trials of 

magnesium neuroprotection and cerebral palsy ...........................................................................156
Table 2.59. General guidance regarding obstetric interventions for threatened and imminent periviable 

birth by best estimate of gestational age.......................................................................................157
Table 2.60. Management of PROM based on gestational age.........................................................................160



Tables ILLUSTRATIONS

759

Table 2.61. Timing of embryonic division in monozygotic twinning...............................................................162
Table 2.62. Morbidity and mortality in multiple pregnancies .........................................................................163
Table 2.63. Staging for twin- twin transfusion syndrome ................................................................................164
Table 2.64. Number of cesarean sections needed to prevent one instance of composite morbidity and 

mortality ......................................................................................................................................164
Table 2.65. Risk factors associated with fetal intrauterine growth restriction .................................................167
Table 2.66. Evaluation and management of the IUGR fetus ...........................................................................167
Table 2.67. Timing of delivery in cases of intrauterine growth restriction.......................................................168
Table 2.68. Medical management of asthma in pregnancy .............................................................................169
Table 2.69. NAEPP asthma classifi cation .......................................................................................................170
Table 2.70. Dosages of commonly used asthma medications in pregnancy .....................................................170
Table 2.71. Drugs for treating an acute severe asthma exacerbation in pregnancy ..........................................171
Table 2.72. Maternal cardiovascular and offspring risk scores and modifi ed WHO classifi cation of 

maternal risk................................................................................................................................172
Table 2.73. Recommendations for the evaluation and care of women of childbearing age with 

mechanical valve prostheses who are taking anticoagulants .........................................................174
Table 2.74. Classifi cation of valvular heart lesions according to maternal, fetal, and neonatal risk ................175
Table 2.75. Fetal effects of, maternal indications for, and risks associated with drugs used in the 

treatment of maternal valvular heart disease ................................................................................176
Table 2.76. Arguments in favor and against use of IADPSG threshold OGTT values for diagnosing GDM ......179
Table 2.77. Pharmacokinetic profi les of insulin analogs and human insulins ..................................................180
Table 2.78. Anticipated insulin dosage as a function of gestational age ..........................................................181
Table 2.79. Insulin drip sliding scale for patients in labor...............................................................................182
Table 2.80. Management of DKA during pregnancy ......................................................................................183
Table 2.81. White classifi cation of diabetes ....................................................................................................183
Table 2.82. Diagnostic criteria for preeclampsia .............................................................................................184
Table 2.83. Severe features of preeclampsia (any of these fi ndings) .................................................................184
Table 2.84. Risk factors for preeclampsia .......................................................................................................185
Table 2.85. Preconception risk factors for preeclampsia .................................................................................185
Table 2.86. Pregnancy- related risk factors for preeclampsia ...........................................................................186
Table 2.87. Complication rates in women with superimposed preeclampsia vs. women without 

hypertension ................................................................................................................................186
Table 2.88. Order set for severe intrapartum or postpartum hypertension initial fi rst- line management 

with labetalol ...............................................................................................................................189
Table 2.89. Order set for severe intrapartum or postpartum hypertension initial fi rst- line management 

with hydralazine ..........................................................................................................................190
Table 2.90. Order set for severe intrapartum or postpartum hypertension initial fi rst- line management 

with oral nifedipine......................................................................................................................191
Table 2.91. Magnesium sulfate toxicity ..........................................................................................................191
Table 2.92. Laboratory evaluation of preeclampsia ........................................................................................192
Table 2.93. Antihypertensive agents used for urgent blood pressure control in pregnancy ..............................192
Table 2.94. Common oral antihypertensive agents in pregnancy ....................................................................193
Table 2.95. Signs and symptoms of eclampsia ................................................................................................193
Table 2.96. Usual times of onset of eclampsia ................................................................................................194
Table 2.97. Maternal complications associated with preeclampsia .................................................................194
Table 2.98. Management of eclamptic seizure ................................................................................................195
Table 2.99. Evaluation and management of women at risk for preeclampsia recurrence ................................196
Table 2.100. Etiology and differential diagnosis of postpartum hypertension ...................................................198
Table 2.101. Frequency of various signs and symptoms among imitators of preeclampsia– eclampsia ..............198
Table 2.102. Frequency and severity of laboratory fi ndings among imitators of preeclampsia– eclampsia .........199
Table 2.103. Characteristics of common liver disease in pregnancy ..................................................................199
Table 2.104. Estimate of stillbirth risk for selected maternal risk factors  .........................................................202
Table 2.105. Elements of the stillbirth evaluation .............................................................................................203
Table 2.106. Etiologies of nonimmune hydrops fetalis .....................................................................................207
Table 2.107. Therapy for selected etiologies of nonimmune hydrops ................................................................208
Table 2.108. Non- Rhesus- D antibodies associated with hemolytic disease of the fetus and newborn ...............210
Table 2.109. Classifi cation criteria for systemic lupus erythematosus: clinical and immunologic criteria 

used in the SLICC classifi cation system ........................................................................................213



ILLUSTRATIONS Tables

760

Table 2.110. Revised classifi cation criteria for the antiphospholipid syndrome ................................................217
Table 2.111. Treatment of pregnant women with APS .....................................................................................218
Table 2.112. Risk of venous thromboembolism with different thrombophilias .................................................219
Table 2.113. How to test for thrombophilias ...................................................................................................220
Table 2.114. Anticoagulation regimen defi nitions.............................................................................................221
Table 2.115. Recommended thromboprophylaxis for pregnancies complicated by inherited thrombophilias .....221
Table 2.116. Prevalence and risk of reoccurrence of adverse pregnancy outcome without thrombophilia ........223
Table 2.117. Relative risk of recurrent VTE in pregnancy ................................................................................224
Table 2.118. Characteristics of thrombocytopenia ...........................................................................................226
Table 2.119. Commonly used antiepileptic .......................................................................................................227
Table 2.120. Changes in thyroid function studies in normal pregnancy and in thyroid disease .........................231
Table 2.121. Diagnostic criteria for thyroid storm............................................................................................234
Table 3.1. Ethnic-specifi c genetic carrier screening .......................................................................................242
Table 3.2. Genetic disorders in the Ashkenazi Jewish population .................................................................243
Table 3.3. Current ACOG and ACMG screening guidelines .........................................................................244
Table 3.4. Carrier frequency for cystic fi brosis, Fragile X, and spinal muscular atrophy ...............................244
Table 3.5. CFTR mutations in men with congenital absence of the vas deferens ...........................................245
Table 3.6. Risk of expansion of Fragile X in next generation .......................................................................247
Table 3.7. Types of SMA ..............................................................................................................................249
Table 3.8. Incidence of chromosome abnormalities by maternal age ............................................................255
Table 3.9. Chromosomal abnormalities at amniocentesis .............................................................................256
Table 3.10. Features of common chromosome abnormalities .........................................................................257
Table 3.11. Aneuploid risk of most common major anomalies .......................................................................258
Table 3.12. Management of ultrasonographic markers for aneuploidy ...........................................................259
Table 3.13. Characteristics, advantages, and disadvantages of common screening tests for aneuploidy ..........263
Table 3.14. Adverse pregnancy outcomes associated with maternal serum markers for aneuploidy ................265
Table 3.15. Management recommendations for women with maternal serum markers for aneuploidy 

but without evident aneuploidy ...................................................................................................266
Table 3.16. Neural tube defect pathophysiology.............................................................................................267
Table 3.17. Safety of common over- the- counter medications during pregnancy ..............................................268
Table 3.18. Psychiatric medications during pregnancy and breastfeeding .......................................................270
Table 3.19. Medications contraindicated during pregnancy............................................................................271
Table 4.1. Guidelines for transvaginal ultrasonographic diagnosis of pregnancy failure in a woman 

with an intrauterine pregnancy of uncertain viability* .................................................................279
Table 4.2. Diagnostic and management guidelines related to the possibility of a viable intrauterine 

pregnancy in a woman with a pregnancy of unknown location* .................................................279
Table 5.1. Percentage of women experiencing an unintended pregnancy during the fi rst year of 

typical use and the fi rst year of perfect use of contraception, and the percentage 
continuing use at the end of the fi rst year.....................................................................................283

Table 5.2. Classifi cation of migraine.............................................................................................................285
Table 5.3. Reductions in cancer risks with use of specifi c contraceptive methods compared with nonusers ....285
Table 5.4. Medical eligibility criteria for contraceptive use ...........................................................................286
Table 5.5. Pharmacologic profi les of progesterone and various progestins....................................................293
Table 5.6. Summary of oral contraceptives and cancer .................................................................................297
Table 5.7. Currently available oral contraceptives ........................................................................................302
Table 5.8. Timing of initiation of Nexplanon ...............................................................................................312
Table 5.9. Options for emergency contraception ..........................................................................................313
Table 5.10. Oral contraceptives that can be used for emergency contraception in the United States ...............314
Table 5.11. Five-year cumulative pregnancy rates and side effects leading to discontinuation of IUD .............316
Table 5.12. Some characteristics of essure and adiana ....................................................................................321
Table 5.13. Pregnancy rates by sterilization methods......................................................................................322
Table 6.1. Suggested “normal” limits for menstrual parameters in the midreproductive years ......................323
Table 6.2. Systemic etiologies for abnormal uterine bleeding ........................................................................325
Table 6.3. Genital tract disorders leading to abnormal uterine bleeding .......................................................325
Table 6.4. Causes of abnormal uterine bleeding by age group ......................................................................326
Table 6.5. Clinical screening for an underlying disorder of hemostasis in the patient with excessive 

bleeding .......................................................................................................................................328
Table 6.6. Summary of initial evaluation of the patient with abnormal uterine bleeding ..............................328



Tables ILLUSTRATIONS

761

Table 6.7. Medical options to treat acute abnormal uterine bleeding ............................................................330
Table 6.8. Medical options to treat abnormal uterine bleeding .....................................................................331
Table 6.9. Outcomes of endometrial ablation ...............................................................................................334
Table 6.10. Contraindications to global endometrial ablation ........................................................................334
Table 6.11. Recommended preoperative checklist for global endometrial ablation .........................................334
Table 6.12. Useful ultrasonographic fi ndings in the evaluation of women at risk for an ectopic pregnancy ....337
Table 6.13. Treatment outcomes for ectopic pregnancy ..................................................................................338
Table 6.14. Contraindications to MTX therapy of ectopic pregnancy ............................................................340
Table 6.15. Single- dose MTX treatment protocol for ectopic pregnancy ........................................................340
Table 6.16. Two- dose MTX treatment protocol for ectopic pregnancy ..........................................................341
Table 6.17. Multi- dose MTX treatment protocol for ectopic pregnancy .........................................................341
Table 6.18. Caveats for physicians and patients regarding the use of MTX ....................................................342
Table 6.19. Predictors of failure of methotrexate treatment for ectopic pregnancy .........................................342
Table 6.20. Causes of false- positive serum hCG .............................................................................................347
Table 6.21. Management of spontaneous abortion .........................................................................................349
Table 6.22. Absolute contraindications to mifepristone/misoprostol for medical abortion .............................350
Table 6.23. Comparison of common medical abortion regimens ....................................................................351
Table 6.24. Drug therapies for the prevention of sexually transmitted infections and pregnancy after 

sexual assault ...............................................................................................................................354
Table 6.25. Medical treatment of chronic pelvic pain .....................................................................................357
Table 6.26. Strategies for treating primary dysmenorrhea ..............................................................................359
Table 6.27. Progestins in the medical management of endometriosis ..............................................................361
Table 6.28. Descriptions of least function terms for Endometriosis Fertility Index scoring .............................364
Table 6.29. Add- back therapy for patients treated with GnRH- agonists ........................................................367
Table 6.30. Use of add- back therapy for patients on long- term GnRH- agonists .............................................367
Table 6.31. Options for evaluation of the uterus ............................................................................................369
Table 6.32. Comparison of hysteroscopic distension media ............................................................................370
Table 6.33. Patient- controlled analgesia .........................................................................................................371
Table 6.34. Post- operative pain management .................................................................................................372
Table 6.35. Common fi ndings for the different types of urinary incontinence .................................................373
Table 6.36. Differential diagnosis of urinary incontinence in women .............................................................373
Table 6.37. Common causes of transient urinary incontinence .......................................................................374
Table 6.38. DIAPPERS mnemonic for transient causes of urinary incontinence ..............................................374
Table 6.39. Common medications used to treat urinary incontinence .............................................................375
Table 6.40. Therapy to facilitate urine storage/bladder fi lling .........................................................................376
Table 6.41. Treatment options for vulvodynia ................................................................................................381
Table 6.42. Complications of uterine fi broids during pregnancy.....................................................................384
Table 7.1. Procedures for collecting clinical specimens for culture of group B Streptococcus (GBS) 

at 35– 37 weeks’ gestation ............................................................................................................387
Table 7.2. Comparison of key points in the 2002 and 2010 centers for disease control and prevention 

guidelines for the prevention of perinatal group B streptococcal disease ......................................388
Table 7.3. Indications and non indications for intrapartum antibiotic prophylaxis to prevent early-onset 

group B streptococcal (GBS) disease ............................................................................................389
Table 7.4. Clinical diagnosis of chorioamnionitis .........................................................................................395
Table 7.5. Drug regimens for the treatment of mastitis .................................................................................398
Table 7.6. Patient information: what to do if you develop mastitis ...............................................................398
Table 7.7. Overview of viral hepatitis ...........................................................................................................399
Table 7.8. Interpretation of serologic test results* for hepatitis B..................................................................402
Table 7.9. Interpretation of serologic test results for hepatitis B ...................................................................403
Table 7.10. Recommended doses of currently licensed formulation for hepatitis B vaccine ............................404
Table 7.11. Interpretation of results of tests for hepatitis C virus (HCV) infection and further actions ...........405
Table 7.12. Use of antiretroviral drugs during pregnancy ...............................................................................410
Table 7.13. What to start: initial combination regimens for antiretroviral- naive pregnant women .................411
Table 7.14. HIV- infected pregnant women who have never received antiretroviral drugs 

(antiretroviral naive) ....................................................................................................................413
Table 7.15. HIV-infected pregnant women who are currently receiving antiretroviral therapy .......................413
Table 7.16. HIV-infected pregnant women who have previously received antiretroviral treatment 

or prophylaxis but are not currently receiving any antiretroviral medications  .............................414



ILLUSTRATIONS Tables

762

Table 7.17. Monitoring of the woman and fetus during pregnancy ................................................................415
Table 7.18. Antiretroviral drug resistance and resistance testing in pregnancy  ...............................................416
Table 7.19. Lack of viral suppression  ............................................................................................................417
Table 7.20. Stopping antiretroviral drugs during pregnancy  ..........................................................................417
Table 7.21. Intrapartum antiretroviral therapy/prophylaxis ...........................................................................418
Table 7.22. Transmission and mode of delivery ..............................................................................................419
Table 7.23. Other intrapartum management considerations  ..........................................................................419
Table 7.24. Postpartum management  ............................................................................................................420
Table 7.25. Serological criteria for the determination of the Toxoplasma gondii infection stage in 

acquired toxoplasmosis................................................................................................................424
Table 7.26. Criteria for the timing of Toxoplasma gondii infection versus conception in pregnant 

women and after childbirth..........................................................................................................425
Table 7.27. Clinical management of a pregnant woman with suspected Zika virus infection ..........................431
Table 7.28. Immunization during pregnancy ..................................................................................................432
Table 7.29. Key information regarding currently available human papillomavirus vaccines ...........................439
Table 7.30. Treatment regimens for uncomplicated acute bacterial cystitis .....................................................443
Table 7.31. Diagnostic tests available for vaginitis .........................................................................................444
Table 7.32. 2015 CDC guidelines for treatment of vulvovaginal candidiasis ..................................................445
Table 7.33. Diagnostic testing for STIs ...........................................................................................................446
Table 7.34. 2015 CDC guidelines for treatment of chlamydia ........................................................................447
Table 7.35. 2015 CDC guidelines for treatment of gonorrhea ........................................................................447
Table 7.36. 2015 CDC guidelines for treatment of bacterial vaginosis ...........................................................448
Table 7.37. 2015 CDC guidelines for treatment of trichomoniasis .................................................................448
Table 7.38. Ulcerative lesions in sexually transmitted diseases........................................................................449
Table 7.39. 2015 CDC guidelines for treatment of HSV.................................................................................451
Table 7.40. 2015 CDC guidelines for treatment of syphilis ............................................................................452
Table 7.41. Classifi cation, clinical presentation, and adverse perinatal effects of syphilis ...............................453
Table 7.42. Oral desensitization protocol for pregnant women with allergies to penicillin .............................453
Table 7.43. 2015 CDC guidelines for treatment of pelvic infl ammatory disease (PID) ....................................456
Table 7.44. 2015 CDC guidelines for external anogenital warts .....................................................................457
Table 7.45. Comparison of treatment modalities for external anogenital warts ..............................................457
Table 7.46. Reported clearance and recurrence rates for EGW therapies ........................................................458
Table 7.47. Recommendations for tetanus prophylaxis in routine wound management .................................459
Table 7.48. Antimicrobial prophylactic regimens by procedure ......................................................................460
Table 7.49. Rates of resistance and dosing of oral agents for treatment of community acquired 

MRSA infections..........................................................................................................................461
Table 7.50. Diagnostic testing for C. diffi cile ..................................................................................................462
Table 7.51. CDI severity scoring system and summary of recommended treatments .......................................462
Table 8.1. Etiology of infertility....................................................................................................................464
Table 8.2. Prevalence of infertility ................................................................................................................465
Table 8.3. Probability for natural conception by age and month of trying ....................................................466
Table 8.4. Clinical usefulness of AMH values...............................................................................................470
Table 8.5. Comparison of ovarian reserve markers FSH and AMH ..............................................................470
Table 8.6. Normal values for semen analysis ................................................................................................473
Table 8.7. Hormone profi les of men with normal and abnormal spermatogenesis ........................................474
Table 8.8. Live birth rates in PCOS patients using clomiphene vs. letrozole .................................................478
Table 8.9. “Rule of 5s” and “rule of 7s” for ovulation induction .................................................................478
Table 8.10. Use of electrocautery and/or recombinant FSH for ovulation induction in the PCOS patient .......479
Table 8.11. Live birth, multiple live birth, clinical pregnancy, multiple clinical pregnancy, and 

conception rates per cycle ............................................................................................................480
Table 8.12. Gonadotropin preparations .........................................................................................................482
Table 8.13. Gonadotropin- releasing hormone agonist/antagonist preparations ..............................................483
Table 8.14. Criteria for number of embryos to transfer in IVF .......................................................................488
Table 8.15. Risk of birth defects following IVF or IVF/ICSI ...........................................................................490
Table 8.16. Mechanism of adverse effect of hydrosapinx upon ART success ..................................................495
Table 8.17. Incidence of sporadic miscarriage (SM) or recurrent miscarriage (RM) in different age groups ....497
Table 8.18. Prognostic value of transvaginal ultrasound observation of embryonic heart activity ..................498
Table 8.19. Etiologies of evidence- based tests when evaluating recurrent pregnancy loss ...............................498



Tables ILLUSTRATIONS

763

Table 8.20. Risk of an abnormal live birth in a patient with a translocation ..................................................501
Table 8.21. Estimating the probability of a miscarried embryo/fetus with an abnormal karyotype 

according to the number of previous miscarriages and maternal age ............................................502
Table 8.22. Comparison of congenital and acquired uterine anomalies identifi ed in women 

(primary vs. secondary RPL) ........................................................................................................503
Table 8.23. Revised classifi cation criteria for the antiphospholipid syndrome ................................................507
Table 8.24. Treatment of pregnant women with APS .....................................................................................508
Table 8.25. Rate of pregnancy loss in subsequent pregnancy in patients with a history of recurrent 

pregnancy loss .............................................................................................................................509
Table 8.26. Prognosis for livebirth in patients with recurrent pregnancy loss .................................................510
Table 8.27. Fertility preservation options .......................................................................................................515
Table 9.1. Suggested normal limits for menstrual parameters in the mid reproductive years ..........................519
Table 9.2. Tanner staging of breast and pubic hair .......................................................................................522
Table 9.3. Relative frequency of delayed pubertal abnormalities ..................................................................525
Table 9.4. Distribution of diagnoses in 80 girls referred for precocious puberty ...........................................526
Table 9.5. Types of benign pubertal variants ................................................................................................527
Table 9.6. Clinical characteristics of forms of early pubertal development ...................................................528
Table 9.7. Etiologies of GnRH- independent and GnRH- dependent precocious puberty ...............................529
Table 9.8. Central (gonadotropin- dependent) precocious puberty ................................................................530
Table 9.9. Peripheral precocity (gonadotropin- independent precocious puberty) ..........................................531
Table 9.10. Distribution of causes of primary amenorrhea .............................................................................533
Table 9.11. Mnemonic for primary amenorrhea differential diagnosis: XMAS ...............................................534
Table 9.12. Mayer-Rokitansky-Kuster-Hauser syndrome (müllerian agenesis) vs. androgen insensitivity 

syndrome .....................................................................................................................................534
Table 9.13. Distribution of causes of secondary amenorrhea ..........................................................................535
Table 9.14. Causes of intrauterine adhesions ..................................................................................................535
Table 9.15. Recommended diagnostic schemes for polycystic ovary syndrome by varying expert groups .......537
Table 9.16. Other diagnoses to exclude in all women before making a diagnosis of PCOS .............................538
Table 9.17. Diagnoses to consider excluding in select women, depending on presentation .............................539
Table 9.18. Suggested evaluation for patients with polycystic ovary syndrome ...............................................540
Table 9.19. Accepted values for glucose tolerance testing ...............................................................................542
Table 9.20. Prevalence of different androgen excess disorders in 950 women referred because of clinical 

hyperandrogenism organ dysfunction ..........................................................................................543
Table 9.21. Potential long- term consequences of polycystic ovary syndrome ..................................................543
Table 9.22. Prevalence of nonclassic congenital adrenal hyperplasia (NCCAH) by ethnic group ....................547
Table 9.23. Interpretation of Cortrosyn stimulation test in evaluation of CAH ..............................................547
Table 9.24. Different forms of the prolactin hormone ....................................................................................554
Table 9.25. Prevalence of increased prolactin with the following signs and symptoms ...................................555
Table 9.26. Potential causes of hyperprolactinemia ........................................................................................556
Table 9.27. Dopamine agonists commonly used in the treatment of hyperprolactinemia ................................560
Table 9.28. Hormonal assessment of the clinically nonfunctional pituitary mass ............................................563
Table 9.29. Changes in thyroid function test results in normal pregnancy and in thyroid disease ...................565
Table 9.30. Comparison of the recommendations of different organizations in evaluation and treatment 

of hypothyroidism .......................................................................................................................566
Table 10.1. Stages of the menopausal transition .............................................................................................571
Table 10.2. Defi nitions of the spectrum of menopause ...................................................................................572
Table 10.3. Onset and duration of hot fl ushes in the menopausal transition...................................................574
Table 10.4. Approved oral estrogen products for menopausal symptoms .......................................................575
Table 10.5. Treatment options for menopausal vasomotor symptoms ............................................................576
Table 10.6. Treatment options for menopausal vaginal symptoms .................................................................577
Table 10.7. Approved transdermal estrogen products for menopausal symptoms ...........................................578
Table 10.8. Approved vaginal estrogen products for menopausal symptoms ..................................................579
Table 10.9. Diagnostic tests in the work- up of secondary osteoporosis ..........................................................584
Table 10.10. Government-approved drugs for postmenopausal osteoporosis ...................................................586
Table 11.1. Pathologic classifi cation of endometrial hyperplasia ....................................................................592
Table 11.2. Regression, persistence, and progression rates of endometrial hyperplasia ...................................592
Table 11.3. Risk factors for endometrial carcinoma .......................................................................................595
Table 11.4. Endometrial cancer: staging and treatment ..................................................................................597



ILLUSTRATIONS Tables

764

Table 11.5. Frequency of nodal metastases in endometrial cancer ..................................................................598
Table 11.6. Risk factors associated with precancerous changes and cancer of the cervix ................................599
Table 11.7. Common genital HPV genotypes .................................................................................................600
Table 11.8. Risk of CIN2, CIN3, and cancer based on cytology and HPV status in women 

30–64 years of age .......................................................................................................................602
Table 11.9. Cervical cytology screening guideline recommendations ..............................................................603
Table 11.10. Risk of progression and rate of regression ...................................................................................604
Table 11.11. Cervical cancer staging and treatment..........................................................................................617
Table 11.12. Ovarian, fallopian tube, peritoneal cancer staging and treatment ................................................625
Table 11.13. Types of malignant germ cell tumors ...........................................................................................627
Table 11.14. Tumor markers in germ cell cancer ..............................................................................................629
Table 11.15. Tumor markers in sex cord- stromal cell tumors ...........................................................................630
Table 11.16. Vulvar cancer staging and treatment ............................................................................................633
Table 11.17. Vaginal cancer staging .................................................................................................................634
Table 11.18. Features of partial and complete hydatidiform moles ...................................................................635
Table 11.19. Diagnosis and evaluation of GTN................................................................................................636
Table 11.20. Management of hydatidiform mole..............................................................................................636
Table 11.21. Management of low- risk nonmetastatic or low- risk metastatic GTN ...........................................637
Table 11.22. WHO prognostic scoring for GTN ..............................................................................................637
Table 11.23. Anatomic FIGO staging system for GTN .....................................................................................638
Table 11.24. Management of high- risk GTN....................................................................................................638
Table 11.25. Surveillance during and after therapy of GTN .............................................................................638
Table 11.30. Comparison of SBO with ileus .....................................................................................................657
Table 11.31. Treatment of chemotherapy extravasation injury .........................................................................658
Table 11.32. Body fl uid composition ................................................................................................................659
Table 11.33. Steroids ........................................................................................................................................659
Table 11.34. Hemodynamic therapy.................................................................................................................662
Table 11.35. Derivation of hemodynamic parameters ......................................................................................663
Table 11.36. Normal hemodynamic values.......................................................................................................663
Table 11.37. SHOCK: hemodynamic profi les ...................................................................................................663
Table 11.38. Stanford hospital guide for preventing venous thromboembolism ................................................669
Table 11.39. Venous thromboembolism prophylaxis— Inova Fairfax Hospital .................................................670
Table 11.40. Overview of traditional and newer antithrombotic agents.* ........................................................671
Table 11.41. Blood products ............................................................................................................................674
Table 11.42. Differential diagnosis of acid/base disturbances ...........................................................................675
Table 12.1. Risk and protective factors for developing breast cancer ..............................................................678
Table 12.2. Breast cancer screening for average-risk patient: breast self- exam (BSE) and 

clinical breast exam (CBE) ...........................................................................................................679
Table 12.3. Breast cancer screening for average-risk patients: mammography ................................................680
Table 12.4. Breast cancer screening for average-risk patients: MRI as an adjuvant screening tool ..................681
Table 12.5. Breast cancer screening recommendations: BRCA testing ............................................................682
Table 12.6. Ontario family history assessment tool ........................................................................................684
Table 12.7. Manchester scoring system ..........................................................................................................685
Table 12.8. Family history screen- 7 ................................................................................................................685
Table 12.9. Pedigree assessment tool ..............................................................................................................686
Table 12.10. Referral scoring tool ....................................................................................................................687



765

Index

A
abdominal dehiscence, 673
abdominal hysterectomy, 706
abnormal uterine bleeding, 323– 334

age- related causes, 326t
chronic patterns, 330t
clinical screening, 328t
endometrial carcinoma, 594
fi broids and, 384
initial evaluation, 327, 328t, 333f
laboratory testing, 327
menstrual normal limits, 323t
PALM- COEIN classifi cation, 324f
secondary evaluation, 329, 

333f– 333f
systemic etiologies, 325t
treatment, 329, 330t, 331, 

331t, 332t
abortion, spontaneous

management of, 349t, 350t, 351t
abruptio placentae. See placental 

abruption
acid/base disturbances, 675, 675t
acne

oral contraceptives and, 301
acquired anemia, 67t
acromegaly

hyperprolactinemia, 562
PCOS diagnosis vs., 539t

acupressure/acupuncture
nausea and vomiting in preg-

nancy, 61
acute sinusitis, 53, 54t
add- back therapy

gonadotropin- releasing hormone 
(GnRH) analogs, 366, 367t

adenomas
screening for older women, 6t– 7t

adnexal masses, 620f, 621f, 622f
adoption

genetics testing and, 262
adrenocorticotropic hormone (ACTH)

congenital adrenal hyperplasia 
nomogram, 548f

adults
immunization schedule for, 9f
screening, prevention, and 

counseling recommendations 
for, 1t– 3t

adverse reactions
gonadotropin- releasing hormone 

(GnRH) analogs, 366
injectable contraceptives, 

308– 309
progestin- only oral contracep-

tives, 306
transdermal contraceptives, 307

age
abnormal uterine bleeding 

patterns and, 326t
cervical dysplasia/cervical 

intraepithelial neoplasia man-
agement and, 606f, 607f

diminished ovarian reserve and, 
471– 472, 471f

infertility prevalence and, 465f
maternal age, fetal chromosome 

abnormalities incidence 
and, 255t

onset of puberty, 520, 521f
recurrent pregnancy loss and, 

497, 497t
alcohol abuse

CAGE screening test, 46t
TWEAK screening test, 46t

alpha- globin genes, 251, 252f
alpha- thalassemia, 251, 252f
alternative medicine/botanicals

drug interactions, 55t– 56t
effects in surgical patients, 57t

amenorrhea
evaluation algorithm, 536f
oral contraceptives and, 300– 

301, 301f
post contraceptive risk of, 299
primary amenorrhea, 533, 

533t, 534t
secondary, 534, 535t

American College of Obstetricians 
and Gynecologists (ACOG) 
guidelines

cervical insuffi ciency, 142– 143
genetic screening, 244t
operative vaginal delivery, 87t
recurrent pregnancy loss, 498
urinary tract infections in 

pregnancy, 443
American Society for Colposcopy and 

Cervical Pathology (ASCCP), 604
American Society for Reproductive 

Medicine (ASRM)
endometriosis classifi cations, 

362f– 363f
recurrent pregnancy loss defi ni-

tion, 498
amniocentesis

fetal chromosome abnormalities, 
256t

genetics testing and, 262
amnioinfusion, 124, 124f, 125t
Androgen Excess- Polycystic Ovary 

Syndrome Society Task Force
PCOS ultrasound criteria, 538

androgen insensitivity syndrome, 
523, 534t

androgen levels
hirsutism, 552
hyperandrogenism organ dys-

function, 543t
polycystic ovarian syndrome, 541f
sources of androgen production, 

552f
androgen- secreting tumor

PCOS diagnosis vs., 539t
anemia, in pregnancy, 67t– 68t
aneuploidies, 254, 258t

gamete/embryo donation, 261
maternal serum test and preg-

nancy outcomes, 265t– 266t
screening benefi ts and limits for, 

263t– 264t
ultrasonographic markers, 259t



INDEX 

766

antenatal steroids
preterm birth risk and, 153– 154

antepartum care
HIV and pregnancy, 415t, 416t

antepartum fetal surveillance, 
105– 107, 105t, 106t, 108t, 
109t– 111t

diagnostic imaging, 114, 114t, 
115t– 116t

multiple gestation, 162– 163
anthrax

immunization during pregnancy, 
436

antiandrogens
polycystic ovarian syndrome, 544

antibiotic prophylaxis, 460t
*antibiotic typo on pg. 460, 460
anticoagulation regimen

guidelines, 671t
thromboembolic disorders in 

pregnancy, 221t
antiepileptics

in pregnancy, 227t, 229
antihistamines

nausea and vomiting in preg-
nancy, 64t

antihyperglycemic therapy
type 2 diabetes, 39f

antihypertensive drugs
dosing strategies, 35t
evidence- based dosing, 34t
guidelines for, 32– 33
in pregnancy, 192t, 193t

anti- Müllerian Hormone (AMH)
ovarian reserve testing, 469, 470t

antineoplastic agents
emetogenic potential, 642f, 643f

antiphospholipid syndrome (APS) in 
pregnancy, 217t

management of, 218t
recurrent pregnancy loss and, 

506, 507t, 508– 509
antiretroviral drugs

intrapartum therapy in pregnancy 
and, 418t

resistance in pregnancy, 416t
stopping during pregnancy, 417t
use during pregnancy, 410t, 

411t– 412t, 413t, 414t
antismoking agents, 44t– 45t
antisperm antibodies

semen analysis, 473
anti- thyroid antibody testing, 

567t– 568t
antral follicle count (AFC)

ovarian reserve testing, 470– 471
aortic arch scan, 276f
Apgar score, 104t

aromatase inhibitors
ovulation induction, 477

arterial blood gases interpretation, 
675, 675t

arteriosclerotic cardiovascular 
diseases (ASCVD)

risk of, 21
statin therapy for, 21, 23f– 

24f, 26
Ashkenazi Jewish disorders, 242, 

242t, 243t
assisted reproductive technologies 

(ART), 482– 494
cancer risk of fertility treatments, 

490
defi nitions, 482
embryo transfer, 488, 488t
hydrosalpinx and, 495t
oocyte retrieval, 486– 487, 487f
ovarian hyperstimulation syn-

drome and, 491– 494, 492f
ovarian stimulation protocols 

and doses, 483– 486, 
483f– 486f

post retrieval hormonal manage-
ment, 488

asthma
in pregnancy, 169, 169t, 170t, 

171t
atypical squamous cells of undeter-

mined signifi cance (ASC- US)
cervical dysplasia/intraepithalial 

neoplasia, 606f
autosomal recessive inheritance

congenital adrenal hyperplasia, 
546f

gene mutations, male factor 
infertility, 475

screening for, 239– 240, 239f

B
bacterial vaginosis

CDC treatment guidelines, 448t
Bakri ballon

postpartum hemorrhage tampon-
ade, 139, 139f

barrier contraceptives, 291
BCG vaccine

immunization during pregnancy, 
436

beta- globin genes, 252– 253
beta- human chorionic gonadotropin

false- positive test result, 347, 
347t, 348f

methotrexate for ectopic preg-
nancy and, 338, 342f

beta- thalassemia, 252, 253f

bevacizumab IV
ovarian cancer, 626

biophysical profi le (BPP)
fetal assessment, 106t, 107, 108t

birth defects
in vitro fertilization and risk of, 

490, 490t
birthweight

shoulder dystocia risk and, 84t
Bishop scoring for cervical ripening, 

76t
bisphosphonates

osteoporosis treatment, 586t
blood component therapy

post partum hemorrhage, 133t
blood pressure

antihypertensive agents in preg-
nancy and, 192t, 193t

comparison of goal BP and drug 
therapy, 36t

hypertension, 32
management algorithm, 37t

blood products, 674t
blood samples

drug abuse detection limits, 45t
B- Lynch suture

postpartum hemorrhage, 138f
body fl uid composition, 659t
body mass index (BMI)

gestational diabetes, 179
nomogram, 15f, 16t– 17t
table, 18t

body surface nomogram
ectopic pregnancy, 343f

bone turnover biochemical markers
osteoporosis assessment, 585

bony pelvis
anatomy, 694f
classifi cation, 69t

botanicals. See alternative medicine/
botanicals

brachial plexus injury
shoulder dystocia, 85

BRCA 1/BRCA 2
breast cancer screening, 682t, 

684t
ovarian cancer risk, 623

breakthrough bleeding
oral contraceptives, 300

breast abscess, 397– 398, 397f
breast cancer

incidence and prevalence, 677
oral contraceptives and, 296
risk and protective factors, 678t
screening guidelines, 679– 687

breastfeeding
mastitis and breast abscess, 397– 

398, 397f



 INDEX

767

I

maternal varicella and, 421
oral contraceptives, 298– 299
psychiatric medications during, 

270t
tuberculosis and, 408

bromocriptine
hyperprolactinemia, 560t, 561

C
cabergoline

hyperprolactinemia, 560t, 561
CAGE screening test

alcohol abuse, 46t
calcitonin

osteoporosis treatment, 587t
Caldwell- Maloy pelvic classifi ca-

tion, 69f
caloric requirements

in pregnancy, 66
cancer. See also specifi c cancers

antineoplastic agents, emetogenic 
potential, 642f, 643f

break- through chemotherapy, 
649f

cancer- related infections, 654f, 
655f

chemotherapy, break- through 
treatment, 649f

chemotherapy, emetogenic poten-
tial, 645f, 646f, 647f, 648f

contraception and risk reduction 
of, 285t

fertility treatment and risk 
of, 490

ileus vs. small bowel obstruction, 
657t

low- risk outpatient therapy, 
651f, 652f

neutropenic fever management, 
650f, 653f, 656f

oral contraceptives and, 296– 
297, 297t

pain management guidelines, 
640f

prevalence and incidence statis-
tics, 591f

carbohydrate metabolism
oral contraceptives, 294

cardiovascular disease
hypercholesterolemia, 21– 28
lipid lowering drugs, 29t– 30t
women’s risk of, 19t, 20f

carrier screening, 239– 244
ACOG/ACMG guidelines, 244t
alpha- thalassemia, 251, 252f
autosomal recessive inheritance, 

239– 240, 239f

cystic fi brosis, 244t
ethnic specifi c screening, 242, 242t
Fragile X, 244t, 248
pan ethnic/extended carrier 

screening, 241
spinal muscular atrophy, 244t, 

249– 250, 250f
catheters

triple lumen catheter, 660, 660f
CDA 2008 algorithm

gestational diabetes screening, 
178f

CDC treatment guidelines
external genital warts, 457t
herpes simplex virus, 451t
pelvic infl ammatory disease, 456t
sexually transmitted diseases, 

447t– 448t
syphilis, 452t, 453t

cell- free DNA test, 264t
cerclage, cervical insuffi ciency, 

142– 143
emergency/rescue cerclage, 

146– 147
McDonald cerclage, 143, 144f
membrane prolapse, 147f
Shirodkar cerclage, modifi cation, 

143, 145f
transabdominal cerclage, 143, 146f

cerebral palsy
magnesium sulfate and reduction 

of, 156f
cervical cancer

evaluation, 615– 616
follow- up, 618
incidence and prevalence, 615
lymphovascular space invasion/

stromal invasion, 618t
oral contraceptives and, 296
in pregnancy, 619f
risk factors, 615
staging and treatment, 617t, 

618– 619
cervical cap (Pretif), 291
cervical dilation

normal labor, 74t
cervical dysplasia/cervical intraepi-

thelial neoplasia
adenocarcinoma in situ, 613f 
ASCCP defi nitions, 604
atypical glandular cells, 610f
atypical squamous cells: cannot 

exclude high- grade SIL, 608f, 
609f

atypical squamous cells of unde-
termined signifi cance, 606f

cervical dysplasia screening, 
601, 603t

cytology screening guidelines, 
604t

diagnosis, 602
genital HPV genotypes, 600t
grade 1 lesions, 611f, 612f
grade 2 and 3 lesions, 612f, 613f
high- grade squamous intraepi-

thelial lesion (HSIL), 609f
low- grade squamous intraepithe-

lial lesions, 607f
management, 614
overview, 599
pathophysiology, 600, 601f
in pregnancy, management of, 

608f, 613f, 614
risk factors, 599t, 602t, 604t
unsatisfactory cytology, 605f

cervical insuffi ciency, 142– 143, 143f, 
144f, 145– 146, 145f, 146f

cervical ripening
Bishop scoring for, 76t
Cook® cervical ripening 

balloon, 78
cervix

measurement criteria, 280– 281, 
280f

cesarean delivery, 91– 99
Druzin splint maneuver, 96, 97f
indications, 91t
maternal morbidity, 98t
multiple gestation, 164, 164t
neonatal morbidity and mortal-

ity, 102t
operative reports, 701– 702
operative techniques, 96t
placenta previa and accreta 

and, 99t
prevention of, 94t– 95t
risks associated with, 92t
shoulder dystocia, 84
uterine incision, 96, 97f

chemotherapy
break- through treatment, 649f
emetogenic potential, 645f, 646f, 

647f, 648f
extravasation injury, 658f

chlamydia
CDC treatment guidelines, 447t

chorioamnionitis, 394, 395t
choriocarcinoma, 627t, 628, 629t
chorionic villus sampling (CVS), 262
chromosome abnormalities

features, 257t
fetal assessment, 254– 260, 255t, 

256t, 501, 502t
recurrent pregnancy loss and, 

499, 499f– 500f, 501, 501t
testicular function impairment, 475



INDEX 

768

chronic hypertension, 184
preeclampsia and, 186, 186t

chronic sinusitis, 53
cleft deformities

methylprednisolone and, 61
clinical pelvimetry, 69– 70, 69f, 

69t– 70t
clomiphene (SERM)

ovulation induction, 477, 478t
resistance to, alternative 

optioncs, 478
clomiphene citrate challenge test 

(CCCT)
ovarian reserve testing, 469

Clostridium diffi cile infection, 462t
cluster headache

characteristics and classifi cation, 
47, 47t

coagulation cascade, 665f
coagulopathy, 674
Cochrane Library Review

on ovarian drilling, 479
colorectal cancer

oral contraceptives and, 297
risk factor- based screening, 8t
screening for older women, 

6t– 7t
colposcopy

ASCCP defi nitions, 604
cervical dysplasia/cervical 

intraepithelial neoplasia 
diagnosis, 602, 602t

complementary medicines
drug interactions, 55t– 56t
effects in surgical patients, 57t

complications of pregnancy
maternal heart disease, 172t, 

173
preeclampsia, 194t, 196t
recurrent pregnancy loss, 

497– 510
thromboembolic disorders, 223f, 

223t, 224t
thrombophilias, risk of, 223t
timing of delivery and, 80t– 82t
uterine fi broids, 384t
venous thromboembolism risk 

assessment and prevention, 
223t

conception probability, 463, 464f
by age and month of trying, 

466t
condoms, 283t, 291
congenital adrenal hyperplasia

Cortrosyn stimulation test, 547t
maternal carrier, treatment for, 

548– 549
PCOS diagnosis, 538t

peripheral precocious puberty 
and, 532t

prevalence, 546f, 547t
congenital anomalies

uterus, 502, 503f
congenital heart disase

maternal, preganancy and, 
172t– 173t

congenital malformations
epilepsy in pregnancy and, 228

contingent screening test, 263t
contraception

barrier contraceptives, 291
cancer risk reduction and, 285t
choices in, 283t– 284t
emergency post coital oral 

contraception, 313, 313t, 
314t– 315t

female sterilization, 319, 320f, 
321, 321t, 322t

injectable contraceptives, 
308– 309

intrauterine device, 316, 316t, 
317f, 318f

medical eligibility criteria, 
286t– 290t

migraine and, 285t
oral contraceptives, 292– 306
transdermal contraceptives, 307
vaginal contraceptive ring, 310

contraction stress test, 106t
Cook® cervical ripening balloon, 78
Coombs test

isoimmunization evaluation, 209f
Copper T 380A IUD, 316, 317f
corticosteroids

antenatal steroids, 153– 154
nausea and vomiting in preg-

nancy and, 61
Cortrosyn stimulation test

congenital adrenal hyperplasia, 
547t

craniopharyngioma, 524
cryopreservation

gametes, 511– 512
CTFR mutations, 245, 245t
Cushing syndrome

hyperprolactinemia, 558
PCOS diagnosis vs., 539t

cyproterone acetate (Androcur)
polycystic ovarian syndrome, 544

cystic fi brosis
carrier screening, 244t
gene mutations, male factor 

infertility, 475
pathophysiology and genetics, 

245– 246, 245t, 246f
cytomegalovirus, 427

D
day 3 hormone testing

ovarian reserve testing, 468– 
469, 468f

deep vein thrombosis, 666, 667f
delivery

cesarean delivery, 91– 99
HIV in pregnancy and mode 

of, 419t
insulin management during, 

182, 182t
intrauterine growth restriction, 

168t
multiple gestation, 164, 164t, 

165f
operative vaginal delivery, 

86– 91
pregnancy complications and 

timing of, 80t– 82t
preterm, 151, 152t, 153– 154, 

153f, 154t, 155f, 156t
risk assessment by mode of, 92t
vaginal birth after cesarean, 

100– 102
de novo mutations

spinal muscular atrophy, 
249– 250

Depo- Provera contraceptive, 283t
dexamethasone

congenital adrenal hyperplasia, 
548– 549

dexamethasone testing
hyperprolactinemia, 558

diabetes mellitus, 38– 43
in pregnancy, 178– 183
White classifi cation of, 183t

diabetic ketoacidosis (DKA)
during pregnancy, 183, 183t

diagnostic imaging
guidelines in pregnancy, 114, 

114t, 115t– 116t
diaphragm contraception, 283t, 

291
DIAPPERS mnemonic

urinary incontinence treatment, 
374t

diet
gestational diabetes, 179

Dietary Approaches to Stop Hyper-
tension (DASH) diet, 32

dilation and curettage, 704
disability

gestational age and incidence 
of, 158f

dizygotic twinning, 162
donor egg IVF, 482
dopamine agonists

hyperprolactinemia, 560t, 561



 INDEX

769

I

dopamine antagonists
nausea and vomiting in preg-

nancy, 64t
doxylamine

nausea and vomiting in preg-
nancy, 61, 64t

drug abuse
urine and blood sample detecion 

limits, 45t
drug interactions

alternative medicines, 55t– 56t
antiepileptics, 229
odansetron, contraindicated 

medications with, 62t
Druzin splint maneuver

cesarean delivery, 96, 97f
dual- energy X- ray absorptiometry 

(DXA)
osteoporosis diagnosis, 584t, 585

Duke University obstetric bleeding 
emergency transfusion algo-
rithm, 133t

dysgerminoma, 627– 628, 627t, 
629t

dysmenorrhea, primary, 359t

E
early goal- directed therapy, intensive 

care unit, 664
echocardiography, fetal, 276f
eclampsia

management, 195t
onset of, 194t
signs and symptoms, 193t

ectopic pregnancy
body surface nomography, 343f
diagnosis, 336, 337t
locations, 336f
pregnancy of unknown location 

(PUL) vs., 345
therapy options for, 338, 339f, 

340t, 341t, 342t, 343f
treatment outcomes, 338t

efl ornithine
polycystic ovarian syndrome, 544

electrolysis
polycystic ovarian syndrome, 545

elements
DRI/RDA intake guidelines, 14t

embryo cryopreservation, 511– 512
embryonal carcinoma, 627t, 

628, 629t
embryo transfer

in vitro fertilization, 488, 488t, 
489f

emergency post coital oral contra-
ception, 313, 313t, 314t– 315t

emesis control
NCCN guidelines, 641f

empty sella syndrome, 558, 558f
endocrine function

lab values, 690
recurrent pregnancy loss and, 

504
endodermal sinus tumor, 627t, 

628, 629t
endometrial ablation, 334, 334t, 

335f
endometrial cancer

oral contraceptives and, 296
endometrial carcinoma

bleeding patterns, 594
follow- up protocol, 598
histopathology, 595
incidence and prevalence, 

594
nodal metastases frequency, 

598t
risk factors, 595t
screening and diagnosis, 596
staging, 597t
treatment, 596, 597t

endometrial hyperplasia, 592– 593, 
592t

endometrioma
removal, 495– 496

endometriosis
ASRM classification, 

362f– 363f
fertility index, 364, 364t, 365f
medical management of, 360, 

361t
pathophysiology, 360

endomyometritis, 396
end- organ perfusion

sepsis syndrome, 672
endovaginal ultrasonography, 

277– 278, 277f
epidemiology

analytic studies, 696
bias in, 700
case control studies, 698
cohort studies, 697
defi nition, 695
descriptive studies, 696
randomized clinical trials, 

699– 700
study designs, 695
study size and power analysis, 

700
terminology, 695

epilepsy in pregnancy, 227– 229
congenital malformations, 228
fetal complications, 228

epithelial ovarian cancer, 623– 624

Essure Adiana sterilization proce-
dure, 321, 321t

estradiol
menopausal therapy, 575t– 580t
osteoporosis treatment, 

586t– 588t
ovarian reserve testing, 468– 469

estrogen
menopausal therapy with, 

575t– 580t
in oral contraceptives, 292
osteoporosis treatment, 

586t– 588t
ethnic specifi c genetic screening, 

242, 242t
eugonadal puberty, 523
Evra patch contraceptive, 283t
extended carrier screening (ECS), 

241
external genital warts, 457t, 458t
extravasation injury, chemotherapy, 

658f

F
Factor V Leiden mutation

recurrent pregnancy loss and, 
505

fallopian tube cancer
staging and treatment, 625t

family history
breast cancer screening, 685t

fast track and standard treatment 
trial (FASTT)

infertility treatment and, 
480– 481

fatty liver
preeclampsia mimic and, 198t, 

199t– 200t
febrile morbidity, 396
female sterilization, 319, 320f, 321, 

321t, 322t
fertility. See also infertility

endometriosis fertility index, 364, 
364t, 365f

oral contraceptive use and, 
298, 298f

preservation options, 514, 515t
fertility awareness- based contracep-

tion, 283t
fetal anatomy scan, 273f– 276f, 275
fetal assessment

anatomic landmarks, 273f
chromosome abnormalities, 

254– 260, 255t, 256t
diagnostic imaging, 114, 114t, 

115t– 116t
fetal anatomy scan, 273f– 276f



INDEX 

770

fetal assessment (continued )
intracranial anatomy, 274f
intrapartum evaluation, 

117t– 119t, 120f, 121f, 
122f, 123t

intrauterine fetal demise, 201f, 
202t, 203t– 204t

intrauterine growth restriction, 
167– 168, 167t

maternal heart disease, fetal 
effects, 176t– 177t

non stress test, 105
radiation absorption estimation, 

115t– 116t
fetal chromosomal abnormality, 

501, 502t
fetal circulation

anatomy, 692f
fetal echocardiography, 276f
fetal fi bronectin testing (FFT)

preterm birth prediction, 152t
fetal heart rate (FHR)

ABCD checklist, 123t
ABCD management approach, 

122f
EFM defi nitions, 117t– 118t
induction of labor and, 79
intrauterine resuscication, 

120f, 121t
management of tracings, algo-

rithm for, 120f
three- tiered FHR interpreta-

tion, 119t
fetal lung maturity (FLM)

respiratory distress syndrome, 
72– 73, 73t

fetal neuroprotection
magnesium sulfate for, 155f, 156t

fi broblast culture
non immune hydrops, 205t, 206

fi broids
abnormal uterine bleeding 

and, 384
infertility and, 384
prevalence and classifi cation, 

383, 383f
treatment, 385– 386

fi nasteride
polycystic ovarian syndrome, 

544
fl exion point

vacuum extraction delivery, 89, 
90f– 91f

folate supplements
epilepsy in pregnancy and, 229
in pregnancy, 66

Foley catheter
labor induction and, 78

follicle- stimulating hormone (FSH)
ovarian reserve testing, 468, 

468f, 470t
food purchase recommendations

single adults, 10t– 11t
forceps delivery, 86– 91

criteria, 86t
types of forceps, 88f

four- chamber heart scan, 275f
fracture risk assessment tool 

(FRAX)
osteoporosis, 582

Fragile X syndrome
carrier screening, 244t, 248
diminished ovarian reserve 

screening and, 471– 472, 471f
pathophysiology and genetics, 

247– 248
risk of expansion, 247f

free androgen index
recurrent pregnancy loss and, 

504

G
gamete/embryo donation, 261
gamete intrafallopian transfer, 482
gamete preservation, 511– 515, 

512f, 513f, 515t
Gaskin maneuver

shoulder dystocia, 85
genetics

ACOG/ACMG guidelines, 244t
amniocentesis, 262
carrier screening, 239– 244
chorionic villus sampling, 263
chromosome abnormalities in 

fetus, 254– 260
cystic fi brosis, 245, 245t
gamete/embryo donation, 261
hemoglobinopathies, 251– 253
male factor infertility, 475
maternal serum screening, 262
neonatal testing, 262
neural tube defects, 267t
pregnancy genetics testing, 

261– 262
preimplantation genetic diag-

nosis, 261
preimplantation genetic screen-

ing, 489– 490
psychiatric medications during 

pregnancy and breastfeeding, 
270t

recurrent pregnancy loss and, 
499, 499f– 500f, 501, 501t

teratogenicity, 268t– 269t
testing, 261– 266

genotype- phenotype correlation
cystic fi brosis, 245– 246, 246f
Fragile X syndrome, 247– 248
spinal muscular atrophy, 249

germ cells
life history of, 519f
tumors, 531t, 627– 628, 627t, 

629t
gestational age

assessment, 71, 71t
percentage of survival and, 158f
periviable birth and, 157, 

157f, 157t
preterm birth prediction and, 

151t
preterm premature rupture of 

membrane management and, 
159– 161, 160t

preterm premature rupture of 
membranes and, 159– 161, 
160t

radiation dose and, 115t
thyroid function studies and, 

230f
gestational diabetes

management, 179– 183, 180t, 
181f, 181t, 182, 182t, 183t

screening for, 178, 178f, 179t
gestational thrombocytopenia, 

225, 226t
gestational trophoblastic disease/

gestational trophoblastic 
neoplasia (GTD/GTN), 635, 
635t, 636t, 637t, 638t

ginger extract
nausea and vomiting in preg-

nancy, 65t
glucocorticoids

congenital adrenal hyperplasia, 
548– 549

contraindications in congenital 
adrenal hyperplasia treatment, 
549

nausea and vomiting in preg-
nancy, 65t

ovulation induction, 478
glucose- lowering agents

type 2 diabetes, 41t– 43t
glucose monitoring

gestational diabetes, 179
glucose tolerance testing

polycystic ovarian syndrome, 
542, 542t

gonadal dysgenesis, 523
gonadoblastoma, 627t, 628, 629t
gonadotoxicity

gamete preservation and, 511, 
512f



 INDEX

771

I

gonadotropin
ovarian hyperstimulation syn-

drome and, 491– 494, 492f
ovulation induction, 478, 482t
precocious puberty and, 529, 530t

gonadotropin- releasing hormone 
(GnRH) analogs, 366, 366f, 
367t

fi broid treatment, 385
gamete preservation, 514
oral contraceptive- gonadotropin- 

releasing hormone agonist 
protocol, 483

ovulation induction, 478, 483, 483t
gonorrhea

CDC treatment guidelines, 447t
granulosa- stromal cell tumors, 

630, 630t
Graves’ disease

in pregnancy, 232, 233f, 234t, 235t
group B streptococcus, 387– 393

culture protocols, 387t
intrapartum antibiotic prophy-

laxis, 389t, 390f, 391f, 393f
prevention guidelines, 388t
screening/prophylaxis algorithm, 

390f, 391f
secondary prevention in new-

borns, 392f
gyn- oncology. See cancer; specifi c 

cancers

H
hair removal systems

polycystic ovarian syndrome, 545
Hashimoto’s disease

in pregnancy, 236, 237f
HbBarts hydrops fetalis, 251, 252f
headache

characteristics and classifi cation, 
47, 47t

health screening, 1t– 9t
heart

fetal anatomy scan of, 275f
heart disease

fetal effects, maternal indications, 
176t– 177t

in pregnancy, 172– 177, 172t– 175t
HELLP syndrome, 198t, 199t– 200t, 

225
hemodynamic measurements, 

661, 663t
hemodynamic therapy, 663t
Hemoglobin H disease, 251, 252f
hemoglobinopathies, 251– 253
hemolytic disease of fetus and 

newborn, 209f, 210t

hemorrhage, 674
hemorrhagic stroke

oral contraceptives, 294
hemostasis

abnormal uterine bleeding 
and, 328t

unsatisfactory, 674
hepatitis, 198t, 199t– 200t

overview, 399t
hepatitis A

immunization during pregnancy, 
433

hepatitis B
immunization during pregnancy, 

433
progression, 401f
serologic course, 400f, 402t, 403t
vaccines, 403, 404t

hepatitis C
overview, 405, 405t, 406f

hepatotoxicity
statin therapy, 21

hereditary non polyposis colorectal 
cancer

ovarian cancer risk, 623
herpes simplex virus (HSV), 450– 

451, 451t
hirsutism, 552, 553f
homan chorionic gonadotropin 

(hCG)
thyroid function studies and, 230f

hormone profi les
male factor infertility, 474, 474t
nonfunctional pituitary mass, 

563t
post retrieval hormonal manage-

ment, ART protocols, 488
steroid hormone biosynthesis, 

550f, 551f
hot fl ushes, menopausal, 574– 575, 

574t, 575t
HPV testing

cervical dysplasia/cervical 
intraepithelial neoplasia, 601– 
602, 602t

human chorionic gonadotropin (hCG)
methotrexate for ectopic preg-

nancy and, 338, 342f
human immunodefi ciency virus 

(HIV) infection
antepartum care, 415t, 416t
delivery procedures and, 419t
intrapartum care, 418t, 419t
lack of viral suppression, 417t
postpartum care, 420t
pregnancy and, 410– 420
tuberculosis in pregnancy and, 

407– 408, 409f

human papillomavirus (HPV)
cervical cancer risk, 615
cervical dysplasia/cervical 

intraepithelial neoplasia, 600– 
601, 600t

cervical dysplasia/cervical 
intraepithelial neoplasia 
cytology, 606f

immunization during pregnancy, 
433, 439t

hydatidiform mole, 635, 635t, 636t
hydralazine

hypertension management 
and, 190t

hydrops, non immune
etiology, 207t
evaluation algorithm, 205f– 206f
therapy, 208t

hydrosalpinx
ART and, 495t

5- Hydroxytryptamine3- receptor 
antagonists

nausea and vomiting in preg-
nancy, 65t

hyperandrogenism organ 
dysfunction

androgen levels, 543t
hypercholesterolemia, 21– 28
hyperglycemia

antihyperglycemic therapy, 39f
hyperlipidemia

secondary causes, 28t
hyperprolactinemia

etiology, 556t, 558
pathophysiology, 554– 555, 

555f, 555t
pregnancy and, 560
prolactin secreting pituitary 

adenomas, 557, 557f
treatment, 558– 562, 559t, 560t

hypertension, 32– 37. See also 
preeclampsia

antihypertensive agents in 
pregnancy, 192t, 193t

classifi cation, 184– 186
hydralazine for management 

of, 190t
labetalol for management 

of, 189t
management algorithm, 

187f– 188f
nifedipine for management 

of, 191t
oral contraceptives, 294
pharmacologic management, 

32– 33
postpartum, 197f, 198t
in pregnancy, 184– 200



INDEX 

772

hyperthyroidism
in pregnancy, 232, 233f, 234t, 

235t
recurrent pregnancy loss and, 

504
hypogonadal puberty, 523
hypogonadotropic hypogonad-

ism, 524
hypothyroidism

evaluation and treatment over-
view, 566t– 569t

peripheral precocious puberty 
and, 532t

in pregnancy, 236, 237f
recurrent pregnancy loss and, 504
treatment, 569t

hypoxic- ischemic encephalopathy
shoulder dystocia, 85

hysterectomy
abdominal, 706
cervical cancer, 618
endometrial cancer, 596, 597t
vaginal, 707

hysteroscopy
abnormal uterine bleeding, 329
overview, 369, 369t, 370t
sterilization, 321, 321t

I
IADPSG algorithm, 178f, 179t
ICSI

defi ned, 482
ileus

cancer patients, 657t
immature teratoma, 627t, 628, 629t
immune hydrops, 205f
immune thrombocytopenia purpura, 

225, 226t
immunization. See also specifi c 

diseases
adult schedule for, 9f
during pregnancy, 432t, 433– 

437, 439t
immunology

recurrent pregnancy loss and, 
506, 507t, 508– 509

imperforate hymen, 523
Implanon contraceptive, 284t
implant progestin contraceptive, 

311, 312t
inborn errors of metabolism

non immune hydrops, 205t, 206
incontinence

urinary incontinence, 373t, 374t, 
375t, 376t, 377f– 378f

induced labor, 76– 83
algorithm for, 83f

infant mortality rates
late- term/early term deliveries, 79t

infectious disease. See also specifi c 
diseases

cancer- related infections, 654f, 
655f

recurrent pregnancy loss and, 
505

infertility. See also fertility
advanced fertility treatments, 

480– 481
assisted reproductive technol-

ogies, 482– 494, 482t, 483f, 
483t, 484f, 485f, 486f, 487f, 
489f, 490t, 492f

diagnostic evaluation, 466– 467
duration of, 466, 466t
etiology of, 464t
fi broids and, 384
gamete preservation, 511– 515, 

512f, 513f, 515t
male factor infertility, 473– 476, 

473t, 474t, 476f
maternal age and, 465f
ovarian reserve, 468– 469, 468f, 

470t, 471– 472, 471f
overview, 463– 464, 464f
ovulation induction treatment, 

477– 481, 478t, 480t
prevalence, 465t
recurrent pregnancy loss, 497– 

510, 497t, 498t, 499f, 500f, 
501t, 502t, 503t, 506t– 507t, 
508t, 509t, 510t

surgical treatment of, 495– 496, 
495t

infl uenza
immunization during pregnancy, 

433
inherited anemia, 67t
injectable contraceptives, 308– 309
Inova Fairfax Hospital

venous thromboembolism 
prophylaxis, 670t

insulin
gestational diabetes, 180, 180t, 

181f, 181t
in labor and delivery, 182, 182t
type 2 diabetes, administration 

guidelines, 40f
insulin- dependent diabetes

pregnancy and, 183, 183t
insulin resistance

polycystic ovarian syndrome, 
542, 542t

recurrent pregnancy loss and, 504
insulin- sensitizing drugs

polycystic ovarian syndrome, 545

integrated screening test, 263t
intensive care unit (ICU)

early goal- directed therapy, 664
International Federation of Gynecol-

ogy and Obstetrics (FIGO)
gestational trophoblastic disease/

gestational trophoblastic neo-
plasia (GTD/GTN), 638t

leiomyoma classifi cation system, 
383, 383f

intra- amniotic infection, 394, 395t
intracranial anatomy

fetal assessment, 274f
intrapartum antibiotic prophylaxis

group B streptococcus, 389t, 
390f, 391f

HIV in pregnancy and, 418t, 419t
prevention of early- onset group B 

streptococcal disease, 392f
procedures, 460t
sexual assault patients, STD 

prevention, 354t
intrapartum care

HIV in pregnancy and, 418t, 419t
intrapartum fetal evaluation

amnioinfusion, 124, 124f, 125t
fetal heart rate patterns, 

117t– 119t
intrauterine adhesions, 535t
intrauterine devices, 283t– 284t, 

316, 316t, 317f, 318f
lost string location algorithm, 318f

intrauterine fetal demise, 201f. See 
also stillbirth

isoimmunization, 209f
non immune hydrops, 205f– 206f, 

207t, 208t
ultrasound diagnosis, 279t

intrauterine growth restriction 
(IUGR), 167– 168, 167t

ultrasound diagnosis, 279t
intrauterine insemination (IUI), 480
intrauterine resuscitation, 120f, 121t
invasive cardiac monitoring, 660, 660f
in vitro fertilization (IVF)

birth defects risk, 490, 490t
defi nition, 482
diminished ovarian reserve 

screening and, 471– 472, 471f
donor egg IVF, 482
embryo transfer, 488, 488t, 489f
endometrioma removal and, 

495– 496
oral contraceptive- gonadotropin- 

releasing hormone agonist 
protocol, 483, 483f

preimplantation genetic screen-
ing, 489– 490



 INDEX

773

I

iron supplements
in pregnancy, 66

Irving tubal ligation, 320f
ischemic stroke

oral contraceptives, 294
isoimmunization, 209f, 210t, 211– 212

J
Japanese encephalitis

immunization during pregnancy, 
436

K
Kallmann syndrome, 524
Kroener fi mbriectomy, 320f

L
labetalol

hypertension management 
and, 189t

labor. See also delivery
abnormal labor/induction of 

labor, 76– 83
cesarean delivery, 91– 99
induction algorithm, 83f
infant mortality rates, late term/

early term deliveries, 79t, 
80t– 83t

insulin management during, 
182, 182t

multiple gestation and presenta-
tion, 163f

normal labor, 74f, 74t, 75f
operative vaginal delivery, 86– 91
pregnancy complications, 80t– 83t
preterm labor, 148– 151, 148f, 

152t, 153– 154, 153f, 154t, 
155f, 156t

trauma in pregnancy and, 113f
vaginal birth after cesarean, 

100– 102
laboratory testing

abnormal uterine bleeding, 327
hirsutism, 552
infertility, 466
lab values, 689– 690
polycystic ovarian syndrome, 540t
preeclampsia, 192t
prenatal visits, 60t

laparoscopic tubal ligation, 319
operative report, 705

laparoscopy
ectopic pregnancy, 338, 339f
ovarian cautery/drilling, 479, 

479t

overview, 368
tubal patency testing, 467

laser- assisted hair removal
polycystic ovarian syndrome, 545

latent TB infection (LTBI), 407– 
408, 409f

LDL- C response
hypercholesterolemia, 21

least function score
endometriosis fertility index, 364, 

364t, 365f
leiomyoma

classifi cation, 383, 383f
letrozole

gamete preservation and, 512, 
512f

ovulation induction, 477, 478t
resistance to, alternative 

optioncs, 478
Levonorgestrel IUD, 317f
levonorgestrel- releasing intrauterine 

system (IUS)
fi broid treatment, 385

Leydic cell tumor
peripheral precocious puberty, 

531t
lichen sclerosus

vulvar dystrophies, 379
lifestyle counseling

hypercholesterolemia, 21
hypertension, 32– 34, 33t
polycystic ovarian syndrome, 477

lipid lowering drugs, 29t– 30t
liver cancer

oral contraceptives and, 297
liver disease in pregnancy, 198t, 

199t– 200t
long axis left ventricle scan, 275f
low back pain, 51– 52, 51f, 52t

diagnostic evaluation, 51f
nonsurgical management of, 52t

lumbar/sacral nerve plexuses, 694f
luteal- gonadotropin- releasing 

hormone agonist protocol
ovarian stimulation, 484, 484f

luteal phase
defi ciency, recurrent pregnancy 

loss and, 504
menstrual cycle, 517, 518f

Lynch syndrome
ovarian cancer risk, 623

M
macroadenomas

hyperprolactinemia, 557– 559
in pregnancy, 560

macrocytic anemia, 68t

macrosomia
shoulder dystocia risk and, 84t

Madiener tubal ligation, 320f
magnesium sulfate

fetal neuroprotection, 155f, 156t
toxicity, 191t

magnetic resonance imaging (MRI)
breast cancer screening, 681t

male factor infertility, 473– 476, 
473t, 474t, 476f

mammography
guidelines for, 680t

Manchester scoring system
breast cancer screening, 685t

mastitis, 397– 398, 397f
maternal age

fetal chromosome abnormalities 
incidence and, 255t

maternal morbidity and mortality
cesarean delivery, 98t
chorioamnionitis, 394, 395t
ectopic pregnancy, 336f
epilepsy and, 228
febrile morbidity and endomyo-

metritis, 396
maternal heart disease, 172– 177
postpartum hemorrhage, 132, 132t
preeclampsia, 194t
thrombocytopenia, 225, 226t
thromboembolic disorders, 

219– 223
twin gestation, 162, 163t
vaginal birth after cesarean, 101t
varicella and, 421

maternal serum screening (MSS), 
262

aneuploidies, pregnancy out-
comes, 265t

no evident aneuploidy, 266t
Mayer- Rokitansky- Kuster- Hauser 

syndrome, 523, 534t
McCune- Albright syndrome, 

530, 532t
McRobert’s maneuver

shoulder dystocia, 84
mean corpuscular volume (MCV)

anemias and, 68t
measles, mumps, rubella (MMR) 

vaccine
immunization during pregnancy, 

433– 434
medications. See also specifi c drugs

abnormal uterine bleeding, 330t
contraindications during preg-

nancy, 271t
psychiatric medications, 270t
teratogenicity, 268t– 269t
urinary incontinence, 375t



INDEX 

774

meningococcal vaccine
immunization during pregnancy, 

434
menopause

abnormal uterine bleeding 
after, 333f

hormone replacement therapy, 
589

hot fl ushes, 574– 575, 574t, 575
management algorithm, 573f
overview, 571
postmenopausal osteoporosis, 

581– 588
spectrum defi nitions, 572t
stages of, 571t
symptom management, 575t, 

576t
transdermal estrogen for, 578t
vaginal estrogen products, 

579t– 580t
vaginal symptoms, 577t
vasomotor symptoms, 576t

menstrual cycle
normal bleeding parameters for, 

323t, 519t
normal reproductive cycle, 517, 

518f, 519t
mentocervical diameter

vacuum extraction delivery, 
90f, 91

metabolic acidosis, 675f
metformin

ovulation induction and, 477
polycystic ovarian syndrome, 545

methimazole
hyperthyroidism in pregnancy 

and, 232
methotrexate

contraindications in ectopic 
pregnancy for, 340t

ectopic pregnancy, 338, 339f, 
340t, 341t, 343f

limitations and failures in ectopic 
pregnancy of, 342f, 342t

methylprednisolone
cleft deformities and, 61

metoclopramide
nausea and vomiting in prega-

nancy and, 61
microadenomas

hyperprolactinemia, 557– 559
in pregnancy, 560

microcytic anemia, 68t
microdose gonadotropin- releasing 

hormone agonist fl are stimula-
tion protocol, 484, 485f

middle cerebral artery
Doppler evaluation, 210

mifepristone/misoprostol
spontaneous abortion manage-

ment, 350t
uterine fi broids, 386

migraine headache
classifi cation, 285t
evolution over time, 49t
preventive treatment, 50t
triptan therapy, 48t– 49t

migraine headaches, 47– 50
characteristics and classifi cation, 

47, 47t
preventive treatment, 50t

minerals
DRI/RDA intake guidelines, 14t

monozygotic twinning, 162t
MRSA infections, 461t
Müllerian agenesis, 523, 534t
multiple gestation, 162– 166, 162t
myeloid growth factors

neutropenic fever management, 
656f

myocardial infarction
oral contraceptives, 294

N
NAEPP asthma classifi cation, 170t
National Comprehensive Cancer 

Network (NCCN)
break- through chemotherapy, 

649f
cancer pain management guide-

lines, 640f
cancer- related infections, 654f, 

655f
emesis control, 641f
emetogenic potential, chemother-

apy, 645f, 646f, 647f, 648f
emetogenic potential antineoplas-

tic agents, 642f, 643f
low- risk outpatient therapy, 

651f, 652f
neutropenic fever management, 

650f, 653f, 656f
nausea, in pregnancy, 61– 65

management algorithm for, 63f
pharmacologic treatment, 61, 

63f. 64t– 65t
neonatal care

antepartum fetal surveillance, 
105t

Apgar score, 104t
genetics testing and, 262
group B streptococcus secondary 

prevention and, 392f
maternal varicella and, 421
resuscitation algorithm, 103f

neonatal morbidity and mortality
cesarean and vaginal birth after 

cesarean deliveries, 102t
epilepsy and, 228
twin gestation, 162, 163t

neonatal resuscitation, 103f
neural tube defects

pathophysiology, 267t
neutropenic fever management, 

650f, 653f, 656f
Nexplanon, 311, 312t
nifedipine

hypertension management 
and, 191t

non immune hydrops
etiology, 207t
evaluation algorithm, 205f– 206f
therapy, 208t

non invasive prenatal testing (NIPT), 
261– 262

non neoplastic epithelial disorders
vulvar dystrophies, 379

nonpharmacological treatment
nausea and vomiting in preg-

nancy, 61
non- Rhesus- D antibodies

hemolytic disease of fetus and new-
born, 209f, 210t, 211f, 212f

non stress test
fetal assessment, 105

normocytic anemia, 68t
nuchal translucency test, 264t
nutrition

body mass index (BMI) nomo-
gram, 15f, 16t– 17t

body mass index (BMI) table, 18t
elements, DRI/RDA intake 

guidelines, 14t
food purchase recommendations, 

single person, 10t– 11t
in pregnancy, 66
vitamins, DRI/RDA intake 

guidelines, 12t– 13t
NuvaRing contraceptive, 283t

O
obesity

recurrent pregnancy loss and, 504
odansteron (zofran)

contraindicated medications 
with, 61t

nausea and vomiting in prega-
nancy and, 61

older adults
screening, prevention, and 

counseling recommendations 
for, 4t– 5t



 INDEX

775

I

Ontario family history assessment tool
breast cancer screening, 684t

oocyte cryopreservation, 513
oocyte retrieval protocols, 486– 

487, 487f
oophoropexy (ovarian transposi-

tion), 514
operative reports, 701– 707
operative vaginal delivery, 86– 91. 

See also forceps delivery; 
vacuum extraction

ACOG summary recommenda-
tions, 87t

risk assessment, 87t
oral contraceptive- gonadotropin- 

releasing hormone antagonist 
protocol

ovarian stimulation, 485, 486f
oral contraceptives, 283t, 292– 306

cancer and, 296– 297, 297t
currently available compounds, 

302t– 305t
emergency post coital oral 

contraception, 313, 313t, 
314t– 315t

management issues, 300– 301, 301f
metabolic effects, 294– 295
ovarian stimulation protocols 

and doses, 483– 486, 
483f– 486f

overview, 292
polycystic ovarian syndrome, 544
progestin only compounds, 306
reproduction and, 298– 299, 298f
steroid components, 292, 293t

oral desensitization protocol
pregnancy and penicillin allergy 

and, 452t, 453t
oral hypoglycemics

in pregnancy, 181
osteoporosis, postmenopausal, 

581– 588
diagnostic testing, 584t
fracture risk assessment tool, 582
management algorithm, 583f
prevalence and incidence, 581, 

581f, 582f
therapeutic response assessment, 

585
treatment, 586t– 588t

ovarian cancer
epithelial, 623– 624
germ cell tumors, 627– 628, 

627t, 629t
oral contraceptives and, 296
sex cord- stromal cell tumors, 

630, 630t
staging and treatment, 625t, 626

ovarian cautery/drilling, 479, 479t
ovarian cysts

oral contraceptives and, 301
peripheral precocious puberty, 

531t
ovarian hyperstimulation syndrome 

(OHSS), 491– 494, 492f
ovarian insuffi ciency

PCOS diagnosis vs., 539t
ovarian reserve

diminished ovarian reserve, 471– 
472, 471f

tests for, 467– 471
ovarian stimulation protocols and 

doses, 483– 486, 483f– 486f
ovarian tissue cryopreservation and 

transplantation, 513
ovulation induction

clomiphene/letrozole resistance, 
477– 478, 478t

glucocorticoids, 478
gonadotropins for, 478
overview, 477
for PCOS patients, 477, 478t

P
pain management

NCCN cancer pain management 
guidelines, 640f

post operative gynecological 
patients, 371, 371t, 372t

PALM- COEIN abnormal uterine 
bleeding classifi cation, 324f

pan ethnic genetic screening, 241
Pap test

cervical dysplasia/cervical 
intraepithelial neoplasia, 
601– 602

parathyroid hormone
osteoporosis treatment, 587t

Parkland tubal ligation, 320f
PARP inhibitors

ovarian cancer, 626
patient- controlled analgesia

post operative gynecological 
patients, 371t

pedigree assessment tool (PAT)
breast cancer screening, 686t

pelvic infl ammatory disease (PID)
sexually transmitted disease and, 

454– 456, 456t
pelvic pain

evaluation of, 355– 356
primary dysmenorrhea, 359t
treatment, 357t– 358t

pelvimetry, clinical, 69– 70, 69f, 
69t– 70t

pelvis
blood supply, 693f
classifi cation, 69t
measurement, 70t

Perinatal Quality Foundation, 281
peritoneal cancer

staging and treatment, 625t
periviable birth, 157, 157f, 157t
pharmacologic treatment

nausea and vomiting in preg-
nancy, 61, 63f. 64t– 65t

phenothiazines
nausea and vomiting in preg-

nancy, 61, 64t
pitocin, 78– 79
pituitary gland

nonfunctional pituitary mass, 563t
size and serum PRL levels, 557f
tumors, 558

placenta accreta
cesarean delivery, 99t

placental abruption, 126– 127, 126t, 
127t, 128f

placental assessment
intrauterine fetal demise, 201f

placenta previa, 129– 131
cesarean delivery, 99t
evaluation, 131f
management, 130
risk factors, 130
types of, 129f

placentation
multiple gestation, 162

pneumococcal vaccines
immunization during pregnancy, 

434
polio vaccine (IPV)

immunization during pregnancy, 
434

polycystic ovarian syndrome 
(PCOS)

androgen elevation, 541t
diagnostic criteria, 537t
glucose tolerance testing, 542, 

542t
incidence and prevalence, 537
ovulation induction and, 477, 478t
patient evaluation, 540t
recurrent pregnancy loss and, 504
treatment, 543– 545, 543t
ultrasound criteria, 538, 538t, 

539t, 540t, 541f
virilizing ovarian/adrenal tumor, 

542, 542f, 543t
Pomeroy tubal ligation, 320f
post operative management

gynecological surgery, 371, 
371t, 372t



INDEX 

776

postpartum care
HIV in pregnancy and, 420t

postpartum hemorrhage, 132– 139
blood component therapy, 133t
B- Lynch suture for, 138f
etiology and risk factors, 132
management algorithm, 

135f– 136f, 137
maternal adaptation to blood 

loss, 132t
tamponade treatment, 139f
uterine artery ligation, 137f
uterotonic therapy, 134t

postpartum hypertension, 197f, 
198t

postpartum oral contraceptive 
use, 299

postpartum tubal ligation, 319
postpill amenorrhea, 299
preeclampsia. See also hypertension

chronic hypertension and, 
186, 186t

diagnostic criteria, 184t
features of, 184t
imitators of, 198t, 199t– 200t
laboratory evaluation of, 192t
management algorithm, 

187f– 188f
maternal complications, 194t
recurrence risk assessment, 196t
risk factors, 185t, 186t
thrombocytopenia and, 225, 226t

pregnancy
asthma in, 169, 169t, 170t, 171t
cervical cancer management, 

619f
complications, timing of delivery 

and, 80t– 82t
congenital adrenal hyperplasia 

in, 548– 549
contraindicated medications 

in, 271t
ectopic pregnancy, 336, 336f, 

337t, 338, 338t, 339f, 340t, 
341t, 342t, 343f

failed pregnancy, ultrasonogra-
phy, 279t

fi rst trimester failure, manage-
ment of, 349t, 350t, 351t

genetics testing in, 261– 262
human immunodefi ciency virus 

(HIV) infection during, 
410– 420

immunization during, 432t, 
433– 437, 439t

intrauterine device and risk 
of, 316t

nausea and vomiting in, 61– 65

nutrition in, 66
oral contraceptive use during, 

298
oral desensitization protocol, 

penicillin allergy and, 452t, 
453t

PCOS diagnosis vs., 539t
prolactinomas in, 560
psychiatric medications during, 

270t
recurrent pregnancy loss, 497– 510
sterilization methods and risk 

of, 322t
thyroid disease screening and, 

566t– 569t
trauma in, 112f– 113f
tuberculosis in, 407– 408, 409f
of unknown location (PUL), 344– 

345, 344f, 346f
urinary tract infections in, 440– 

443, 440f, 441f, 442f, 443t
uterine fi broid complications 

during, 384t
prehypertension, 32
preimplantation genetic diagnosis 

(PGD), 261
in vitro fertilization, 489– 490

prenatal visits
documentation and review 

guidelines, 59
routine laboratory testing, 60t

preterm birth, 148– 150, 148f
gestational age and risk of, 151t
periviable birth, 157, 157t, 158f
prediction, 151, 151t
prevention algorithm, 149f
progestogen guidelines for, 150t
risk assessment, 152t
screening and treatment algo-

rithm, 149f, 150
tocolytics for prevention of, 154t
triage protocol for, 153t
umbilical cord gas values for 

arterial blood in, 125t
preterm labor

antenatal streroids and, 153– 154
diagnosis, 148
fetal fi bronectin testing, 152t
intrapartum prophylaxis during, 

390f
magnesium sulfate, for neuropro-

tection, 155f, 156t
overview, 148
pathways, 148f
predicted probability, 151, 151t
prevention algorithm, 149f– 150f
progestogens for prevention 

of, 150t

risk assessment, 152t
tocolytics for, 154t
triage protocol, 153f

preterm premature rupture of 
membranes (PPROM), 159– 
161, 160t

intrapartum antibiotic prophy-
laxis for, 391f

primary care, 1– 57
health sceening, 1t– 9t

primary dysmenorrhea
treatment, 359t

progesterone
ulipristal acetate (progesterone 

receptor modulator), fi broid 
treatment, 385

progestin
endometriosis management, 

360, 361t
implant contraceptives, 311, 312t
in oral contraceptives, 292, 

293t, 306
polycystic ovarian syndrome, 544

progestoten
preterm labor prevention, 150t

prolactin
biochemistry, 554, 554t
PCOS diagnosis, 538t
prolactin secreting pituitary 

adenomas, 557, 557f
prolactinomas, 557, 557f

in pregnancy, 560
prolapsed membranes

reduction of, 147f
propylthiouracil (PTU)

hyperthyroidism in pregnancy 
and, 232

prostaglandin analogues
labor induction and, 77t

prothrombin G20210A mutation
recurrent pregnancy loss and, 

505
psychiatric medications

during pregnancy and breastfeed-
ing, 270t

puberty
central/true precocious puberty, 

529, 530t
defi ned, 520
delayed or interrupted puberty, 

523– 524, 525t
onset, 520, 521f
peripheral precocious puberty, 

530, 531t– 532t
physical changes, 520
Tanner staging, 522f, 522t
variants and precocious puberty, 

526, 526t, 527t, 528t, 529t



 INDEX

777

I

pulmonary artery- ductus arteriosus 
scan, 276f

pulmonary embolism
diagnostic algorithm, 668f
incidence in pregnancy, 219, 219t

Q
quad screening test, 263t

R
radiation- induced teratogenesis, 

115t
radiation therapy

cervical cancer, 618
fetal absorption, 115t– 116t
hyperprolactinemia, 562

radical trachelectomy
cervical cancer, 618

RANK ligand inhibitor
osteoporosis treatment, 587t

rape tray contents, 352
reciprocal translocations

recurrent pregnancy loss, 499, 
499f– 500f, 501, 501t

recurrent pregnancy loss, 497– 510
antiphospholipid syndrome, 506, 

507t, 508– 509
defi nitions, 498
endocrine factors, 504
etiology, 498t
genetic factors, 499, 499f
incidence and prevalence, 

497, 497t
livebirth prognosis, 510t
microbiologic factors, 505
treatment options, 509– 510, 

509t, 510t
uterine anomalies, 502– 503, 503f

recurrent sinusitis, 53
red blood cell production

anemias and, 67t
red cell alloimmunized pregnancy, 

211f
referral scoring tool

breast cancer screening, 687t
reproductive function

normal menstrual parameters, 
519t

normal reproductive cycle, 519f
oral contraceptives and, 298– 

299, 298f
respiratory distress syndrome, 

72– 73, 73t
Robertsonian translocations

recurrent pregnancy loss, 499, 
499f– 500f, 501, 501t

round cells
semen analysis, 474

Royal College of Obstetrics and 
Gynecology (RCOG)

recurrent pregnancy loss defi ni-
tion, 498

rubella, 422, 423f
immunization during pregnancy, 

433– 434
Rubin’s Screw Maneuver

shoulder dystocia, 84
“Rule of 5s”

for ovulation induction, 478t
“Rule of 7s”

for ovulation induction, 478t

S
salpingectomy

ectopic pregnancy, 338, 339f
Sawyer syndrome, 524
seizures

eclampsia, 193t– 195t
epilepsy, in pregnancy, 227– 228

semen analysis
male factor infertility, 473– 476, 

473t
Sephardic Jewish disorders, 242– 

243, 242t
sepsis syndrome, 672
sequential stepwise screening 

test, 263t
Sertoli- stromal cell tumors, 630, 630t
serum integrated screening test, 264t
sex chromosome abnormalities, 254
sex cord- stromal cell tumors, 

630, 630t
sexual assault

follow- up care, 354
patient evaluation, 352, 353f
STD prophylaxis options, 354t

sexually transmitted disease (STD)
CDC 2015 guidelines, 447t– 448t
diagnostic testing, 446t
external genital warts, 457t, 458t
herpes simplex virus, 450– 451, 

451t
pelvic infl ammatory disease and, 

454– 456, 456t
sexual assault patients, prophy-

laxis options, 354t
syphilis, 452t, 453t
ulcerative lesions, 449t

Shirodkar cerclage, modifi cation, 
143, 145f

short axis of great vessels scan, 276f
shoulder dystocia, 84– 85, 84t
sickle cell disease, 253

side effects
injectable contraceptives, 308– 309
intrauterine devices, 316t
progestin- only oral contracep-

tives, 306
transdermal contraceptives, 307

Siegler, Dennis, 639
sinusitis, 53– 54, 54t
small bowel obstruction

cancer patients, 657t
smallpox vaccine (vaccinia)

immunization during pregnancy, 
436– 437

smoking
cessation therapy agents, 44t– 45t

Society for Maternal- fetal Medicine
progestogens for preterm birth 

prevention, 150t
sonohysterography

abnormal uterine bleeding, 329
Spanish primer, 709– 716
spermatogenesis

male factor infertility, 474t, 
475– 476, 476f

sperm cryopreservation, 511
spermicide contraception, 283t, 291
spinal muscular atrophy (SMA)

carrier screening, 244t, 249– 
250, 250f

classifi cation, 249t
pathophysiology and genetics, 

249– 250
spironolactone

polycystic ovarian syndrome, 544
sponge contraception, 283t
spontaneous abortion

management of, 349t, 350t, 351t
recurrent pregnancy loss, 497, 

497t
spontaneous labor algorithm, 75f
sporadic miscarriage

incidence and prevalence, 
497, 497t

squamous cell hyperplasia
atypical squamous cells: cannot 

exclude high- grade SIL, 608f, 
609f

atypical squamous cells of 
undetermined signifi cance 
(ASC- US), 606f

high- grade squamous intraepithe-
lial lesion (HSIL), 609f

low- grade squamous intraepithe-
lial lesions, 607f, 608f

vulvar dystrophies, 379
Stanford Hospital Guide

thromboembolic prevention 
guidelines, 669t



INDEX 

778

Stanford University Medical Center 
Laboratory

lab values, 689
statin therapy

initiation, 21– 22, 23f– 26f
intensity level of treatment, 22t
non- ASCVD patients, 25f– 26f
properties of statins, 31t
therapeutic response and adher-

ence, 27f
sterilization, 284t

female, 319, 320f, 321, 321t, 
322t

pregnancy rates by methods, 322t
steroid hormones

biosynthesis, 550f, 551f
steroids

in oral contraceptives, 292, 293t
table of, 659t

stillbirth
evaluation of, 202t– 204t
intrauterine fetal demise, 201f
risk assessment and testing 

guidelines, 109t– 111t
superovulation treatment, 480

ovarian hyperstimulation syn-
drome and, 491– 494, 492f

surgical patients
complementary medicine effects 

in, 57t
syphilis, 452t, 453t
systemic lupus erythematosus (SLE) 

in pregnancy
classifi cation criteria, 213t– 216t
common complaints, 216
laboratory tests, 216

systolic/diastolic blood fl ow (S/D 
ratio)

fetal assessment, 107

T
tamponade treatment

postpartum hemorrhage, 139f
tension- type headache

characteristics and classifi cation, 
47, 47t

teratogenecity
OTC medications, 268t– 269t

teratoma, immature, 627t, 628, 
629t

testosterone
virilizing adrenal or ovarian 

tumor, 542, 542f
tetanus, diphtheria, and pertussis/

tetanus diphtheria (Tdap/Td)
immunization during pregnancy, 

434– 435

tetanus prophylaxis, 459t
thrombocytopenia, 225, 226t
thromboembolic disorders

anticoagulation regimen, 221t, 
671t

diagnosis, 220, 220t
incidence in pregnancy, 219
phenomena in, 666, 667f, 

668f, 669t
prevention guidelines, 669t
recurrence prevention and 

risk, 223t
risk assessment, 219t
thromboprophylaxis, 221t– 222t
venous thromboembolism 

prophylaxis, 670t
thrombophilias

incidence in pregnancy, 219, 219t
recurrent pregnancy loss and, 

505
testing for, 219t
thromboprophylaxis for, 

221t– 222t
thromboprophylaxis

thrombophilia in pregnancy, 
221t– 222t

thyroid disease. See also hyperthy-
roidism; hypothyroidism

dysfunction evaluation algorithm, 
564f

hyperthyroidism, 232, 233f, 
234t, 235t

hypothyroidism, 236, 237f
overview, 564
PCOS diagnosis and, 538t
in pregancy, 230f– 231f, 231t
pregnancy and screening for, 

566t– 569t
recurrent pregnancy loss and, 

504
thyroid function test, 565t

thyroid function test, 565t
in pregnancy, 230f, 231f, 231t

thyroid hormones
gestational age and, 230f, 231f

thyroid stimulating hormone
gestational age and nomogram 

of, 231f
thyroid storm

diagnostic criteria, 234t
management algorithm, preg-

nancy, 235f
thyrotoxicosis, maternal

complications from, 232
thyroxine levels

hyperthyroidism in pregnancy 
and, 232

tobacco use, 44t– 45t

tocolytics
preterm birth prevention, 154t

TOLAC delivery technique, 
100– 102

Top Ten Ways to Survive Gyn- 
oncology, 639

total body radiography
non immune hydrops, 205t, 206

total motile count (TMC)
semen analysis, 473

toxoplasmosis, 424, 424f, 425t, 
426f

trachelectomy, radical
cervical cancer, 618

tranexamic acid
uterine fi broids, 386

transabdominal cerclage, 143, 146f
transdermal contraceptives, 307
transdermal estrogen

menopausal therapy with, 578t
transfusion

Duke University obstetric bleed-
ing emergency transfusion 
algorithm, 133t

transsphenoidal microsurgical 
resection

hyperprolactinemia, 561– 562
transvaginal cervical length

ultrasound measurement, 280– 
281, 280f

transvaginal ultrasonography, 277– 
278, 277f

abnormal uterine bleeding, 329
embryonic heart activity, 498t
placenta previa, 130t, 131f

trauma
in pregnancy, 112f– 113f

travel
immunization during pregnancy 

for, 436
trichomoniasis

CDC treatment guidelines, 448t
triple lumen catheter, 660, 660f
triple screening test, 263t
triptans

migraine headaches, 48t– 49t
tubal factor- hydrosalpinges, 495
tubal ligation

laparoscopic, 319
operative reports, 703, 705
postpartum, 319
reversal, 495

tubal patency testing, 466– 467
tuberculosis

in pregnancy, 407– 408, 409f
Turner syndrome, 523
TWEAK screening test

alcohol abuse, 46t



 INDEX

779

I

twins
delivery management, 164, 164t, 

165– 166, 165f
labor and presentation of, 163t
management of, 162– 166, 162t
morbidity and mortality rates, 

163t, 164t
twin to twin transfusion syndrome 

(TTTS), 164, 164t
non immune hydrops, 205f

type 1 diabetes. See insulin- 
dependent diabetes

type 2 diabetes
antihyperglycemic therapy, 39f
glucose- lowering agents, 41t– 43t
initial evaluation, 38t– 39t
insulin adminstration guidelines, 

40f
typhoid

immunization during pregnancy, 
436

U
Uchida tubal ligation, 320f
ulcerative lesions in STI, 449t
ulipristal acetate (progesterone 

receptor modulator)
fi broid treatment, 385

ultrasonography
abnormal uterine bleeding, 329
aneuploidy markers, 259t– 260t
ectopic pregnancy, 337t
endovaginal, 277f
fetal anatomy scan, 273f– 276f
placental abruption, 127t
placenta previa, 130t
polycystic ovarian syndrome, 

538, 538t, 539t, 540t, 541f
pregnancy failure, 279t
pregnancy of unknown location 

(PUL), 344– 345, 344f, 346f
transvaginal, 277– 278, 277f
transvaginal cervical length, 

280– 281, 280f
umbilical artery Dopplers, 107
umbilical cord gas assessment, 125t
ureter

anatomy, 691f
urinary incontinence, 373t, 374t, 

375t, 376t, 377f– 378f
urinary tract infections (UTIs)

in pregnancy, 440– 443, 440f, 
441f, 442f, 443t

urine samples
drug abuse detection limits, 45t

urine storage/bladder fi lling therapy, 
376t

urogynecology, 373t, 374t, 375t, 
376t, 377f– 378f

uterine anomalies
acquired, 503
congenital, 502, 503f

uterine artery ligation, 137f
uterine bleeding

abnormal, 323– 334
uterine fi broids and polyps

abnormal uterine bleeding 
and, 384

infertility and, 384, 495
prevalence and classifi cation, 

383, 383f
treatment, 385– 386

uterine incision
cesarean delivery, 96, 97f

uterine inversion, 140, 141f
uterine rupture

shoulder dystocia and, 85
vaginal birth after cesarean, 101t

uterotonic therapy
post partum hemorrhage, 134t

uterus
hysteroscopic evaluation of, 369t

V
vaccines. See also specifi c diseases

hepatitis B, 403, 404t
medical indications for, 9f
during pregnancy, 432t, 433– 

437, 439t
varicella, 421

vacuum extraction, 89– 91, 89t, 
90f– 91f

vaginal birth after cesarean (VBAC), 
100– 102

clinical practice guidelines, 101t
risk assessment, 101t

vaginal cancer, 634f
vaginal contraceptive ring, 310
vaginal delivery

operative, 86– 91
vaginal hysterectomy, 707
vaginal septum, 523
vaginitis, 444t, 445t
valvular heart disease

maternal, preganancy and, 
174t– 175t

varicella, 421
immunization during pregnancy, 

435
vas deferens congenital anomalies

CTFR mutations, 245, 245t
venous thromboembolism (VTE)

incidence in pregnancy, 219, 219t
oral contraceptives, 294

prophylaxis, 670t
recurrence risk of, 224t
risk assessment and prevention, 

223t
vibroacoustic stimulation (VAS)

fetal assessment, 105
viral hepatitis. See hepatitis
viral suppression

HIV in pregnancy and absence 
of, 417t

virilizing adrenal tumor, 542, 542f
peripheral precocious puberty 

and, 532t
virilizing ovarian tumor, 542, 542f
vitamin B6

nausea and vomiting in preg-
nancy, 61, 64t

vitamin K supplementation
epilepsy in pregnancy and, 229

vitamins
DRI/RDA intake guidelines, 12t– 13t

vomiting
emesis control in cancer therapy, 

641f
emetogenic potential, antineoplas-

tic agents, 642f, 643f, 644f
emetogenic potential, chemother-

apy, 645f, 646f, 647f, 648f
management algorithm for, 63f
pharmacologic treatment, 61, 

63f. 64t– 65t
in pregnancy, 61– 65

vulvar cancer, 632– 633, 633f
vulvar dystrophies, 379
vulvar intraepithelial neoplasia 

(VIN), 631, 631f
vulvodynia, 380f, 381t– 382t
vulvovaginal candidiasis, 445t

W
weight gain

oral contraceptives and, 301
in pregnancy, 66, 66t

weight loss
polycystic ovarian syndrome, 

477, 543
WHO prognostic scoring

gestational trophoblastic disease/
gestational trophoblastic neo-
plasia (GTD/GTN), 637t

Wilms’ tumor, 524
withdrawal contraception, 283t
women

cardiovascular disease in, 
19t, 20f

colorectal cancer and adenoma 
screening for, 6t



INDEX 

780

Wood’s Screw
shoulder dystocia, 85

X
X- linked inheritance

Fragile X syndrome, 247
XMAS mnemonic for primary 

amenorrhea, 534t

Y
Y- chromosome microdeletions

spermatogenic impairment, 475– 
476, 476f

yellow fever
immunization during pregnancy, 

437

Z
Zavenelli maneuver

shoulder dystocia, 85
Zika virus, 428– 429, 430f, 431t
Zoster vaccine

immunization during pregnancy, 
436

zygote intrafallopian transfer, 482


