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HUMAN GENETICS 
Chorionic Villus Sampling (CVS) 
‒ Transvaginal or transabdominal aspiration of chorionic villus tissue (theprecursor to the placenta). 
‒ Chorionic villus sampling is the best test for detection of fetal chromosomal abnormalities in the first 

trimester of pregnancy. 
‒ Advantages: Has a diagnostic accuracy comparable to that of amniocentesis; availability at 10–12 weeks’ 

gestation. 
‒ CVS is indicated in women over 35 years following an abnormal ultrasound. 
‒ Disadvantages: A  1% risk of fetal loss and inability to diagnose neural tube defects. 
‒ Limb defects have been associated with chorionic villus sampling performed at ≤ 9 weeks (most 

significant risk factor is the gestational age of the fetus, more risk if before 10 weeks). 
 
Amniocentesis 
‒ Consists of transabdominal aspiration of amniotic fluid using an ultrasound-guided needle and evaluation 

of fetal cells for chromosomal abnormalities. 
‒ There is ample fluid in weeks 16–18 to perform the test. 
‒ Risks are fetal-maternal hemorrhage (1–2%) and fetal loss (0.5%). 
‒ Amniocentesis is indicated for the following: 
• In women who will be > 35 years of age at the time of delivery. 
• In conjunction with an abnormal triple screen (together they detect 65% of fetuses with trisomy 21). 
• In Rh-sensitized pregnancy to obtain fetal blood type or to detect fetal hemolysis. 
• To evaluate fetal lung maturity via a lecithin-sphingomyelin ratio ≥ 2.5 or to detect the presence of 

phosphatidyl glycerol. 
 
Percutaneous Umbilical Blood Sampling 
‒ Performed in the second and third trimesters, when umbilical cord vessels are large enough to puncture 

safely. 
‒ Amniocentesis and chorionic villus sampling are now used preferentially because information can be 

obtained at an earlier date and because the techniques have a lower rate of fetal loss. 
‒ Risks are fetal loss (1.8%), fetal-maternal hemorrhage, and infection. 
‒ Percutaneous umbilical blood sampling is used for the following: 
• Assessment and treatment of Rh isoimmunization/erythroblastosis fetalis. 
• Fetal karyotyping. 
• Fetal infection (e.g., CMV, toxoplasmosis, rubella). 
• Evaluation of genetic diseases (e.g., sickle cell disease, thalassemia). 
• Evaluation of fetal acid-base status. 
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TERATOGENIC DRUGS 
‒ The fetus is most susceptible during gestational weeks 3–8 (organogenesis). 

TERATOGEN EFFECT 
Alcohol Fetal alcohol syndrome (microcephaly, mental retardation, IUGR, cardiac defects, 

and  facial dysmorphology which involves midfacial hypoplasia, micrognathia, 
flattened philtrum, microphtalmia, short palpebral fissure, and thin vermillion 
border of the upper lip). 

Cocaine Bowel atresias, IUGR, microcephaly. 

Streptomycin CN VIII damage/ototoxicity. 
Tetracycline Tooth discoloration, inhibition of bone growth, small limbs, syndactyly. 

Sulfonamides Kernicterus. 
Quinolones Cartilage damage. 

Isotretinoin Heart and great vessel defects, craniofacial dysmorphism, deafness. 

Iodide Congenital goiter, hypothyroidism, mental retardation. 
Methotrexate CNS malformations, craniofacial dysmorphism, IUGR. 

DES Clear cell adenocarcinoma of the vagina/cervix, genital tract abnormalities (cervical 
hood, T-shaped uterus, hypoplastic uterus), cervical incompetence. 

Thalidomide Limb reduction (phocomelia), ear and nasal anomalies, cardiac and lung defects, 
pyloric or duodenal stenosis, GI atresia. 

Coumadin Stippling of bone epiphyses, IUGR, nasal hypoplasia, mental retardation. 

ACEIs Oligohydramnios, fetal renal damage. 
Lithium Ebstein’s anomaly, other cardiac diseases. 

Carbamazepine Fingernail hypoplasia, IUGR, microcephaly, neural tube defects. 

Phenytoin Neuroblastoma, nail hypoplasia, IUGR, craniofacial dysmorphism, microcephaly. 
Valproic acid Neural tube defects, craniofacial and skeletal defects. 

 
‒ Lithium is associated with the congenital anomalies, classically Ebstein’s anomaly. When a woman 

with isotretinoin, she should receive strict contraception. 
 
‒ Fetal hydantoin syndrome presents with a small body size with microephaly, hypoplasia of the 

distal phalanx of the fingers and toes, nail hypoplasia, low nasal bridge, hirsutism, cleft lip/palate and 
rib anomalies (due to fetal exposure to hydantoin anticonvulsants, such as Dilantin and Phenytoin or 
diphenylhydantoin, which is usually taken by epileptic mothers). 

‒ Neuroblastoma has been shown to be associated with exposure to phenytoin and other hydantoins in 
utero. 

 
‒ Fetal alcohol syndrome presents with IUGR, microcephaly and facial dysmorphology which involves 

midfacial hypoplasia, micrognathia, flattened philtrum, microphtalmia, short palpebral fissure, and thin 
vermillion border of the upper lip. 
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‒ Female offspring of women who ingested diethylstilbestrol during their pregnancy are at increased risk 
of developing clear cell adenocarcinoma of the vagina and cervix, as well as cervical anomalies and 
uterine malformations. 

 
‒ Oral hypoglycemic agents and ACE inhibitors are contraindicated in pregnancy. 
‒ Insulin is used for diabetes mellitus in pregnancy and hydralazine, methyldopa and labetalol are used for 

hypertension in pregnancy. 
 
‒ Inhaled steroid are okay in pregnancy. 

 
‒ Radiation levels used for diagnostic exams are not associated with teratogenicity. 

 
‒ Physical exercise can be beneficial during pregnancy and is helpful in maintaining a feeling of well 

being. It is usually recommended to keep it at the same level as before pregnancy. 
‒ All healthy pregnant women with uncomplicated pregnancies are encouraged to exercise for 30 minutes 

daily at a moderate intensity that allows the mother to carry on conversation while exercising. 
 
‒ Low back pain is a very common complaint in the 3rd trimester of pregnancy. It is believed to be 

caused by the increase in lumbar lordosis and the relaxation of the ligaments supporting sacroiliac 
and other joints of the pelvic girdle, hormonal factors may contribute to this problem. 

 
‒ Physicians have to maintain their obligation to a patient's right to confidentiality, even in the event of a 

pregnant minor wanting to withhold the diagnosis from her parents. 
 
‒ Labor should be allowed to proceed in patients where the fetus has been diagnosed with severe 

congenital anomaly incompatible with life. 
 
‒ Physicians can refuse to perform elective abortions for personal or professional reasons. If you refuse to 

perform any procedure then you should attempt to refer the patient to another physician who can & will. 
 
‒ Lupus anticoagulant, seen in SLE patients, leads to recurrent abortions and thromboembolic disease. 

(antiphospholipid AB, such as lupus anticoagulant and anticardiolipin Ab, cause placental infarction 
leading to fetal growth restriction or death.) These Ab are also associated with thromboembolic disease. 

 
‒ All patients with pseudocyesis need psychiatric evaluation (form of conversion disorder). 
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PHYSIOLOGY OF PREGNANCY 
Human chorionic gonadotropin (HCG) 
‒ Human chorionic gonadotropin is secreted by the syncytiotrophoblast, production begins 8 days after 

fertilization, and the levels double every 48 hours until they peak at 6 – 8 weeks’ gestation. 
‒ HCG is mainly responsible for maintenance of progesterone secretion by the preservation of the corpus 

luteum in early pregnancy, until the placenta starts producing progesterone on its own. 
‒ Other biological functions include the promotion of male sexual differentiation and stimulation of the 

maternal thyroid gland. 
‒ Increased HCG seen with hyperemesis gravidarum, H. mole, and choriocarcinoma, and can cause 

hyperthyroidism during pregnancy too. 
 
Cervix 
‒ Softening and cyanosis at approximately four weeks. 
‒ Thick mucus clot in the cervical os expelled at or near labor “bloody show”. 
‒ Mucus appears granular microscopically due to progesterone. 

 
‒ Uterus: Palpated above the pubic symphysis at 12 weeks. 

 
‒ Vagina: Thick acidic secretions; violet colorations (Chadwick’s sign) from ↑ blood flow. 
 
Cardiovascular 
‒ ↑ cardiac output (30–50%), heart rate (by 10–15 bpm), and stroke volume. 
‒ ↓ systemic vascular resistance (progesterone → smooth muscle relaxation). 
‒ ↓ BP in the first trimester; reaches a nadir at 24 weeks and normalizes by 40 weeks. 
‒ Systolic murmur and audible S3 are normal; a new diastolic murmur is not. 
‒ The heart is displaced by the uterus upward and to the left → cardiomegaly on CXR. 
 
Endocrine 
‒ Thyroid hormone: ↑ estrogen levels → ↑ thyroid-binding globulin → ↑ Total and bound T3/T4, 

normal free T4 and a normal TSH. 
‒ Human placental lactogen (HPL): Acts as an insulin antagonist to maintain fetal glucose level → 

postprandial hyperglycemia, fasting hyperinsulinemia/hypertriglyceridemia, and exaggerated 
starvation ketosis response. Change can → or worsen gestational diabetes. 

‒ Cortisol: ↑ total and free cortisol (produced by the fetal adrenal gland and the placenta). 
 
GI 
‒ Nausea and vomiting (in up to 70% ); resolves by 14–16 weeks when the hCG rise plateaus. 
‒ ↑ acid reflux from ↓ gastroesophageal junction sphincter tone. 
‒ Constipation from ↓ large bowel motility and ↑ water resorption. 
‒ ↑ biliary cholesterol saturation predisposes to gallstone formation. 
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‒ Pregnancy has a protective effect against peptic ulcer disease and multiple sclerosis. 
 
Hematologic 
‒ Physiologic anemia: Unequal ↑ in plasma volume (50%) and RBC mass (30%) → ↓ hemoglobin and 

hematocrit (dilutional effect). However, a hemoglobin < 11.0 mg/dL is never normal and is likely due to 
iron deficiency. 

‒ WBC count: ↑ throughout pregnancy to a mean of 10.5 million/mL, but can ↑ during labor to > 20 
million/mL. 

‒ Hypercoagulable state: DVT risk is highest in the puerperium. The leading non-obstetric cause of 
postpartum death is thromboembolic disease (pulmonary embolism). 

 
Musculoskeletal 
‒ ↑ motility of sacroiliac, sacrococcygeal, and pubic joints. 
‒ Low back pain is a very common complaint in the third trimester of pregnancy. It is believed to be 

caused by the increase in lumbar lordosis and the relaxation of the ligaments supporting the joints of 
the pelvic girdle. 

 
Pulmonary 
‒ ↑ in tidal volume (VT) of 40%; ↓ in total lung capacity, residual volume, and expiratory reserve volume.  
‒ Respiratory rate (RR) is unchanged. ↑ minute ventilation (VT × RR) → ↑ alveolar and arterial PO2 and 
↓ alveolar and arterial PCO2. 

‒ “Dyspnea of pregnancy” is common and likely caused by ↑ VT and ↓ PCO2. 
 
Renal 
‒ Kidneys dilate. Dilation of the collecting system may be mistaken for hydronephrosis. 
‒ GFR ↑ by 50%; renal plasma flow ↑ by 30%. 
‒ ↑ estrogen and progesterone stimulate the renin-angiotensin system. ↑ aldosterone contributes to water 

retention and ↑ plasma volume. 
‒ BUN, serum creatinine, and hematocrit are often decreased in pregnant patients, and it is due to a 

dilutional effect. 
 
Skin 
‒ ↑ estrogen may → changes that resemble cirrhotic disease, such as striae (on the abdomen, breast, and 

thighs), spider angiomas, and palmar erythema. 
‒ Hyperpigmentation over the midline (linea nigra), face (chloasma), and perineum is due to ↑α-

melanocyte-stimulating hormone and steroids. 
‒ Diastasis recti: Rectus muscles may separate in the midline, leaving part of the anterior uterus covered 

only by skin, fascia, and peritoneum. 
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Diseases improve in pregnancy 
‒ Grave’s disease (due to the relative immuno-tolerance of pregnancy)  
‒ Migraine (especially during 2nd trimester, avoid β-blockers, it decreases placental blood flow and cause 

growth retardation. In the 3rd trimester, imitriptyline or doxepin may be used in low dose)  
‒ Peptic ulcer (pregnancy associated with increased prostaglandins which protect the gastric mucosal 

barrier.)  
‒ Multiple sclerosis 
 

 
 
 

ANTENATAL CARE AND FETAL TESTING 
‒ The goal is to prevent, diagnose, and treat conditions that → adverse out-comes in pregnancy. 
‒ In women with regular menstrual cycles, calculate the estimated date of delivery using Nägele’s rule. 
‒ Nägele’s rule—due date = last menstrual period (LMP) + nine months + seven days. 

 

‒ Gestational age (GA) can be determined by fundal height, quickening (at 17–18 weeks), fetal heart tones 
(at 10 weeks via Doppler), or ultrasound (fetal crown–rump length at 5–12 weeks; biparietal diameter at 
20–30 weeks). 

 
Patient's right to confidentiality 
‒ Physicians have to maintain their obligation to a patient’s right to confidentiality, even in the event of a 

pregnant minor wanting to withhold the diagnosis from her parents. He should then encourage her to 
confide in her mother as well. 

 
IUGR 
‒ Smoking is the single most prevalent preventable cause of IUGR in USA. 
‒ IUGR may be symmetrical and asymmetrical. 
‒ In symmetrical growth restriction, the insult to the fetus begins before 28 weeks gestation and growth of 

both the head and the body is deficient. It is usually caused by congenital infections, congenital 
anomalies and vascular diseases of the mother. 

‒ Asymmetrical IUGR is a result of a late exposition to the insult past 28 weeks and is characterized by a 
normal or almost normal head size and a reduced height, weight and abdominal circumference. It is a 
result of late exposure to a maternal factors that does not allow optimal fetal growth e.g. hypertension, 
preeclampsia, chronic renal disease, hypoxemia, smoking, vascular disease and toxic exposures. It has a 
better prognosis than symmetrical IUGR.   

 

‒ IUGR can be diagnosed at an early stage by identifying risk factors, and through regular assessment of 
fetal growth by means of fundal height measurement, starting from 22 weeks, and ultrasound. 

 
‒ Abdominal circumference is the single most effective parameter to estimate fetal weight, and this is 

because it is reduced in both symmetrical and asymmetrical IUGR. 
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‒ Once IUGR diagnosed, fetal well-being has to be closely monitored with NST and BPP twice weekly. 
The mother can also contribute to this monitoring by assessment of a kick count. 

 
‒ NOTE: U/S performed between 16 and 20 weeks is the most accurate method for pregnancy dating. 

 
‒ In cases of IUGR, presence of oligohydramnios (amniotic fluid index < 7) is an indication for delivery. 

 
STANDARD PRENATAL CARE 
CATEGORY  RECOMMENDATIONS 
Weight gain Approximately 25–35 lbs for an average woman (15–25 lbs for obese women and more 

for thin women). 
An additional 300 kcal/day is needed during pregnancy and 500 kcal/day during 
breast-feeding. 

Nutrition Requirements for protein, iron, folate, calcium, and other vitamins/minerals in 
pregnancy are as follows: 
• Folate: 1 mg daily; required to ↓ neural tube defects, especially three months prior 

to conception. 
• Iron: Demand is ↑ by fetal needs and by expanding maternal blood supply. 

Supplement with 30–60 mg/day of elemental iron in the latter half of pregnancy. 
• Patients are advised to take prenatal vitamins, but most needs can be met through diet. 

Prenatal labs 
Initial visit 
 
 
 
 
 
15–19 weeks  
 
 
18–20 weeks  
 
 
26–28 weeks  
 
28 weeks  
 
32–36 weeks 

 
Heme: CBC, blood type, Rh(D) antibody test, and antibody screen. 
Infectious disease: UA and culture, rubella antibody titer, HBV surface antigen test, 
syphilis screen (RPR/VDRL), cervical gonorrhea and chlamydia PCR or culture, PPD, 
HIV (in high-risk groups). 
Other: Pap smear, glucose testing, sickle prep. 
 
Maternal serum α-fetoprotein (MSAFP) or triple screen (MSAFP, estriol, β-hCG). 
Offer amniocentesis to patients > 35 years of age at the time of delivery. 
 
Ultrasound to determine GA (if unknown or uncertain) and to survey fetal anatomy, 
amniotic fluid volume, and placental location. 
 
Glucose challenge test; repeat hematocrit, Rh(D) antibody test 
 
RhoGAM to Rh-antibody-�  women. 
 
Cervical chlamydia and gonorrhea cultures in high-risk patients; repeat hematocrit. 
Screen for group B streptococcus (GBS) with vaginal and rectal cultures. If ⊕, give 
penicillin during labor to prevent transmission to the infant. 
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Screening for syphilis 
‒ It is recommended that all pregnant women be screened for syphilis regardless of risk factors. 

Screening should be performed at the first prenatal visit and is typically via Rapid plasma regain test 
(RPR) and venereal disease research laboratory test (VDRL). 

‒ When the screening test is positive, the diagnosis can be confirmed with fluorescent treponemal antibody 
absorption (FTA-ABS) test. 

‒ Treatment with penicillin. 
 
Rh(D) antibody test 
‒ At the first visit; blood typing and Rh antibody testing (in Rh-negative women) should be performed. 
‒ Unsensitized Rh-negative women potentially carrying Rh-positive fetus should have their Rh antibody 

status retested between 24 and 28 weeks’ gestation. 
‒ Patients at risk of alloimmunization should be given anti-Rh immune globulin at 28 weeks’ gestation 

and again at the time of delivery. 
 

‒ ABO antibodies: IgM, don’t cross the placenta 
‒ Rh antibodies: Ig G, do cross the placenta. 

 
Influenza vaccine 
‒ It is recommended that all pregnant women without contraindications be vaccinated against influenza. 
 

Tuberculosis (TB) screening 
‒ High risk populations for tuberculosis are immigrants, women of low socioeconomic status, and HIV-

positive women. PPD is positive when it exceeds 10 mm in high-risk populations, and 5 mm in HIV 
patients. 

‒ Positive PPD does not mean that the patient is infected. 
‒ However, all patients with positive PPD should undergo a chest x-ray in order to exclude active 

tuberculosis before prescribing isoniazid prophylaxis. 
‒ Patients with a positive tuberculin skin test without any evidence of active tuberculosis are considered 

to have a latent tubercular infection (LTBI). These patients should be treated with isoniazid for a 
period of nine months.   

‒ When active tuberculosis arises in any individual (including a pregnant woman), it is cause for alarm and 
warrants immediate treatment. Any concerns about possible drug toxicity are outweighed by the clear 
benefits of curing an active tuberculosis infection. In pregnant women stricken with tuberculosis that is 
not likely to be drug-resistant, the standard treatment regimen includes isoniazid (INH), rifampin, and 
ethambutol for a period of nine months. 

‒ Streptomycin may be ototoxic for the fetus and should not be used in the pregnant woman. 
 
α-Fetoprotein (AFP) 
‒ Produced by the yolk sac and the fetal liver and found primarily in amniotic fluid. Small amounts cross 

the placenta and enter the maternal circulation. 

6 
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‒ MSAFP (15–20 weeks’ gestation): Results are reported as multiples of the median (MoMs) and depend 
on accurate gestational dating. 

 

‒ Causes of elevated MSAFP (> 2.5 MoMs) include: 
• Incorrect gestational dating (most common cause) 
• Open neural tubedefects (anencephaly, spina bifida) 
• Abdominal wall defects (gastroschisis, omphalocele) 
• Multiple gestation 
• Fetal death 
• Placental abnormalities (e.g., placental abruption). 

 

‒ If MSAFP levels are found to be abnormal in a pregnant patient, the next step is ultrasonography. 
‒ Abnormally low MSAFP levels (< 0.5 MoM) warrant amniocentesis and karyotyping to rule out 

chromosomal abnormalities. 
 
Triple screen 
‒ The triple screen is more sensitive than MSAFP alone for detecting trisomies. 
‒ Sensitivity for detecting chromosomal abnormalities is ↑ by adding estriol and β-hCG to MSAFP. 
• Trisomy 18 =↓ AFP, ↓ estriol, ↓ β-hCG. 
• Trisomy 21 =↓ AFP, ↓ estriol, ↑ β-hCG 

‒ A decrease in MSAFP and Estriol, and an increase in beta-hCG level is typical of Down’s syndrome. 
 
Maternal serum quadruple test 
‒ This test is done in the 2nd trimester in order to detect fetuses at increased risk of Down syndrome, neural 

tube defects and Edward’s syndrome. 
‒ Down syndrome (aneuploidy) =  ↓ Estriol, ↓ MSAFP, ↑ β-hCG, ↑ Inhibin A. 

 
 

FETAL HEART RATE (FHR) MONITORING 
Nonstress test (NST) 
‒ If the fetal movement decreases or becomes imperceptible by the mother, then a nonstress test should 

be carried out to document fetal well-being 
‒ Performed with the mother resting in the left lateral supine position (to prevent supine hypotension). 

Fetal heart rate is monitored externally by Doppler and correlated with spontaneous fetal movements as 
reported by the mother. 
• Normal response: Two accelerations of ≥ 15 bpm above baseline for at least 15 seconds over a 20-

minute period. 
• “Nonreactive”: Perform further tests (e.g., a biophysical profile). Lack of fetal heart rate accelerations 

may occur with any of the following: GA < 32 weeks, fetal sleeping, fetal CNS anomalies, maternal 
sedative or narcotic administration, and fetal hypoxia (rare). 

 

7
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Contraction stress test (CST) 
‒ Used in high-risk pregnancies to assess uteroplacental dysfunction. 
‒ Fetal heart rate is monitored during spontaneous or induced (via nipple stimulation or oxytocin) 

contractions. 
‒ Reactivity is determined as in the NST. 
• A “positive” CST is defined by late decelerations following 50% or more of contractions and raises 

concerns about fetal jeopardy. Must have at least three contractions in 10 minutes. 
• A “negative” CST (no late decelerations) is highly predictive of fetal well-being in conjunction with a 

normal NST. 
 
Biophysical profile (BPP) 
‒ Real-time ultrasound is used to assign a score of 2 (normal) or 0 (abnormal) to five parameters: fetal 

tone, breathing, movement, amniotic fluid volume, and NST. 
• A score of 8-10 is reassuring for fetal well-being, and should only be repeated once or twice weekly 

until term for high risk pregnancies. 
• A score of 0–2 is extremely worrisome for fetal asphyxia, and strong consideration should be given to 

immediate delivery if no nonhypoxic explanation is found. 
‒ When performing a BPP, remember to—Test the Baby, MAN! 
• Fetal Tone 
• Fetal Breathing 
• Fetal Movement 
• Amniotic fluid volume 
• Non-stress test 

 
 
 

PERINATAL INFECTIONS 
Group B streptococcus 
‒ Screening cultures for group B streptococcus should be performed at 36-37 weeks gestation. 
‒ Positive cases should be treated with penicillin G during labor, even in the absence of frank 

chorioamnionitis, thus reducing the risk of neonatal infections. 
 
Toxoplasmosis in pregnancy 
‒ DOC in first trimester: spiramycin  
‒ DOC in 2nd -3rd trimester: pyrimethamine and sulfadiazine.  
‒ Elective termination of pregnancy is an option in 1st trimester. 

 
Syphilis 
‒ Penicillin desensitization is considered to be the treatment of choice for the pregnant patients with 

syphilis and having penicillin allergy. 
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HIV 
‒ The incidence of vertical transmission of HIV can be reduced administrating ZDV to pregnant women 

and their offspring. ZDV is administered orally during pregnancy after the first trimester, 
intravenously during labor and delivery, and orally to the neonate for the first 6 weeks of life. 

‒ Combining ZDV therapy and elective C. section reduces the risk of transmission more than either 
intervention alone. 

‒ Forceps are to be avoided in this setting. 
 
HBV 
‒ Vertical transmission of hepatitis B from pregnant females to the unborn child can occur with active 

hepatitis B infection. 
‒ Newborns of mothers with active hepatitis B infection should be passively immunized at birth with 

hepatitis B immune globulin (HBIG) followed by active immunization with recombinant HBV vaccine. 
 
HCV 
‒ The overall incidence of vertical transmission of HCV is approximately 2-5%. 
‒ All patients, including pregnant patients, with chronic hepatitis C should receive vaccinations against 

Hepatitis A and B if not already immune. 
 
Polyhydramnios 
‒ An excess of amniotic fluid volume, defined by an  AFI > 20 on ultrasound. May be present in normal 

pregnancies, but fetal chromosomal or developmental abnormalities are common. 
‒ Etiologies include maternal DM, multiple gestation, isoimmunization, pulmonary abnormalities (e.g., 

cystic lung malformations), fetal anomalies (e.g., duodenal atresia, tracheoesophageal fistula, 
anencephaly), and twin-twin transfusion syndrome. 

‒ Usually asymptomatic, or exam may reveal fundal height greater than expected. 
‒ Evaluation includes ultrasound for fetal anomalies, glucose testing for DM, and Rh screen. 
‒ Complications: Preterm labor, fetal malpresentation, cord prolapse. 

 
Oligohydramnios 
‒ A deficiency of amniotic fluid volume defined as an amniotic fluid index (AFI) < 5 on ultrasound. 

Without rupture of membranes (ROM), it is associated with a 40-fold ↑ in perinatal mortality. 
‒ Oligohydramnios almost always indicates the need to assess fetal well-being. 
‒ Etiologies include  fetal urinary tract abnormalities (e.g., renal agenesis, polycystic kidney disease, GU 

obstruction), chronic uteroplacental insufficiency (associated with a small-for-GA fetus), or ROM. 
‒ Usually asymptomatic, but IUGR or fetal distress may be present. 
‒ Rule out inaccurate gestational dates. 
‒ Treat the underlying cause if possible. Patients with ROM may benefit from amnio infusion. 
‒ Complications: Musculoskeletal abnormalities (e.g., clubfoot, facial distortion); pulmonary hypoplasia; 

fetal hypoxia due to umbilical cord compression and IUGR. 
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Hyperemesis Gravidarum 
‒ Intractable nausea and vomiting that typically  persist beyond 4–10 weeks’ gestation → dehydration, 

electrolyte abnormalities, and poor weight gain or weight loss. 
‒ Differentiate from “morning sickness”, acid reflux, and gastroenteritis. 
‒ More common in nulliparous and molar pregnancies (with ↑ β-hCG). 
‒ Gestational trophoblastic disease should be ruled out in pregnant patients with severe vomiting. 

Measurement of quantitative β-hCG should be checked first. If the β-hCG level is markedly elevated (i.e. 
> 10,000) an ultrasonogram is then performed. 

‒ Evaluate for ketonemia, ketonuria, hyponatremia, and hypokalemic-hypochloremic metabolic 
alkalosis. 

‒ Mild increase in ALT, AST, bilirubin, amylase and lipase are seen in 50% of hospitalized patients. 
Elevated amylase and lipase are from salivary glands due to vomiting. 

‒ Treatment includes: frequent small meals; antiemetics and IV hydration. 
 

‒ Pregnant women with a current or previous diagnosis of anorexia nervosa are at risk for numerous 
complications, including miscarriage, intrauterine growth retardation, hyperemesis gravidarum, 
premature birth, cesarean delivery, and postpartum depression. Osteoporosis is also a common finding in 
anorexic patients, whether pregnant or not. 

 
 
 

LATE PREGNANCY BLEEDING 
‒ Any bleeding after 20 weeks’ gestation. Prior to 20 weeks, bleeding is referred to as threatened 

abortion. 
‒ Complicates 3–5% of pregnancies. 
‒ The most common causes are placental abruption and placenta previa. 
‒ Other causes include bloody show, ruptured vasa previa, early labor, ruptured uterus, marginal placental 

separation, genital tract lesions and trauma, and placenta accreta (placental adherence to myometrium). 
‒ Maintenance of airway, breathing and circulation is always the first priority. Hemodynamic resuscitation 

has to be promptly initiated before starting any measure to diagnose the source of blood loss in patients 
with antepartum hemorrhage who are unstable hemodynamically. 

 

ABRUPTIO PLACENTA 
‒ Pathophysiology: Premature (before onset of labor) separation of normally implanted placenta. 
‒ Risk factors: Hypertension, abdominal/pelvic trauma, tobacco or cocaine use, previous abruption, rapid  

decompression of over distended uterus.  
‒ Classic manifestations of acute abruptio placenta include: Painful third trimester dark vaginal 

bleeding that does not spontaneously cease, abdominal pain, uterine contractions and uterine 
tenderness. The absence of blood on pelvic examination does not rule out this condition. 

‒ Diagnosis: Primarily clinical. Transabdominal/transvaginal ultrasound sensitivity is only 50%; look for 
retroplacental clot; most useful for ruling out previa (normal ultrasound is most likely). 
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‒ Management of abruptio placenta depends on the severity of the bleeding and the age of the pregnancy. 
‒ Regardless of gestational age, patients with active, uncontrolled antepartum hemorrhage, who also 

typically exhibit unstable vital signs and unreassuring fetal heart rates, should undergo emergent 
caesarian section delivery. 

 

‒ Stabilize patient with mild abruption and premature fetus; manage expectantly (hospitalize, start IV and 
fetal monitoring; type and cross blood, bed rest).  

‒ Moderate to severe abruption: Immediate delivery (vaginal delivery with amniotomy if  mother and 
fetus are stable; C-section is used only when there are obstetrical indications, or when there is maternal 
or fetal distress [rapid deterioration of the state of either the mother or the fetus]). 

‒ Patients with severe placental abruption in labor have to be managed aggressively to insure a rapid 
vaginal delivery. 

‒ After the events that are associated with excessive feto-maternal hemorrhage (e.g., placental abruption), 
the failure to correct the dose of anti-D immune globulin may result in maternal alloimmunization. 

‒ Complications: Hemorrhagic shock. Coagulopathy: DIC in 10%. Recurrence risk is 5–16%; rises to 25% 
after two previous abruptions. Fetal hypoxia. 

 
 

PLACENTA PREVIA 
‒ Pathophysiology: Abnormal placental implantation: 
• Total: Placenta covers cervical os. 
• Marginal: Placenta extends to margin of os. 
• Low-lying: Placenta in close proximity to os. 

‒ Risk factors: Prior C-sections, grand multiparous, advanced maternal age, multiple gestation, prior 
placenta previa. 

‒ Symptoms: Painless, third trimester, bright red bleeding that often ceases in 1–2 hours with or 
without uterine contractions. First bleeding episode at 29–30 weeks. Usually no fetal distress. 

‒ Diagnosis: Transabdominal/transvaginal ultrasound sensitivity is > 95%; look for abnormally 
positioned placenta. 

‒ Management of placenta previa depends on the severity of bleeding and the age of pregnancy: 
• NO vaginal exam! [In the presence antepartum hemorrhage, pelvic examination must not be done 

before ruling out placenta previa] 
• Stabilize patient with premature fetus; manage expectantly. 
• Give tocolytics (MgSO4). 
• Serial ultrasound to assess fetal growth; resolution of partial previa. 
• Assess fetal lung maturity with amniocentesis and augment with betamethasone. 
• Deliver by C-section. Indications for delivery include persistent labor, life-threatening bleeding, 

fetal distress, documented fetal lung maturity, and 36 weeks’ GA. 
• Complete placenta previa requires delivery by C. section as the placenta completely covers the 

cervical os and the fetus can not be delivered vaginaly. 
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‒ Complications of placenta previa: ↑ risk of placenta accreta. Vasa previa (fetal vessels crossing the 
internal os). Preterm delivery, premature rupture of membranes (PROM), IUGR, congenital anomalies. 
Recurrence. 

 
 

VASA PREVIA 
‒ Vasa previa is ruptured fetal umbilical vessels (abnormal umbilical vessels). 
‒ An antepartum hemorrhage with fetal heart changes, progressing from tachycardia, to bradycardia, to 

a sinusoidal pattern occurring suddenly after rupture of membranes suggest the diagnosis of vasa previa. 
The bleeding in this setting is fetal in origin, so maternal vital signs will remain stable while the fetus 
exsanguinates. 

‒ Apt test – which differentiates maternal from fetal blood – can be performed to confirm the diagnosis. 
‒ Vasa previa or fetal vessel rupture necessitates immediate C. section “crash C-section”. 

 

UTERINE RUPTURE 
‒ Risk factors include uterine scar (e.g. history of C. section) or abdominal trauma. 
‒ The hyperventilation, agitation, and tachycardia usually indicate an imminent rupture. 
‒ Uterine rupture presents with an sudden intense abdominal pain associated with vaginal bleeding can 

range from spotting to massive hemorrhage, fetal heart rate abnormalities and loss of station of the 
fetal head (e.g. from ‘0’ to ‘– 2 ’. 

‒ Total abdominal hysterectomy is the treatment of choice for uterine rupture. 
‒ However, debridement and closure of the site of rupture can be considered in women with low parity 

or who desire more children. 
 
 

FIRST-TRIMESTER BLEEDING 
 

SPONTANEOUS ABORTION (SAB) 
‒ Loss of the fetus prior to the 20th week of pregnancy. 
‒ Some 75% of cases occur before the 16th week, with 75% of these occurring before the eighth week. 
‒ Approximately 20% of clinically recognized pregnancies terminate in SAB. 
‒ ↑ risk is associated with a history of incompetent cervix, cervical conization or loop electrosurgical 

excision procedure (LEEP), cervical injury, DES exposure, and anatomical abnormalities of the 
cervix. 

‒ Additional risk factors are as follows: 
• First trimester: Fetal factors (chromosomal abnormalities). 
• Second trimester: Maternal factors (cervical incompetence, infection, hypercoagulable states); maternal 

trauma, infection, dietary deficiency, DM, hypothyroidism, or anatomic malformation. 
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DIAGNOSIS 
‒ ↓ levels of hCG. 
‒ Ultrasound: 
• Can identify the gestational sac 5–6 weeks from the LMP, a fetal pole at six weeks, and fetal cardiac 

activity at 6–7 weeks. 
• With accurate dating, a small, irregular intrauterine sac without a fetal pole on transvaginal ultrasound 

is diagnostic of an abnormal pregnancy. 
‒ CBC is warranted in the presence of heavy bleeding. 
‒ Maternal Rh type should be determined and RhoGAM given if the type is Rh . 
‒ All recovered tissue should be preserved and assessed by a pathologist and sent for chromosomal 

analysis. 
 
 
MISSED ABORTION 
‒ Description: Pregnancy has ceased to develop and dead fetus s still retained in the uterus. No POC is 

expelled. No uterine bleeding; symptoms of pregnancy disappear. Brownish vaginal discharge. The 
diagnosis is suspected when there is disappearance of the nausea and vomiting of early pregnancy, and 
an arrest of uterine growth. 

‒ Diagnosis: Os is closed; ultrasound reveals no fetal cardiac activity. Fetal tissue is retained. 
‒ Treatment: Once the diagnosis of missed abortion is confirmed, surgical evacuation (dilation and 

curettage) of the uterus has to be performed to avoid the patient serious complications, such as DIC and 
sepsis and to minimize the extent of the hemorrhage. Prostaglandin (misoprostol) suppositories are an 
alternative. 

‒ Complications: DIC is a serious but rare complication whose risk ↑with ↑ GA. 
 
 
THREATENED ABORTION 
‒ Description: No POC expelled; membranes remain intact and closed cervix. Uterine bleeding before the 

20th weeks’ gestation is present; abdominal pain may be present. The fetus is still viable. 
‒ Diagnosis: Os is closed; ultrasound is normal.  
‒ Treatment: Reassurance and outpatient follow up. Avoid heavy activity. Pelvic rest for 24–48 hours 

with gradual resumption of activities, but abstinence from coitus and douching. 
  
 
INEVITABLE ABORTION 
‒ Description: No POC expelled, but considered inevitable. Vaginal bleeding and lower abdominal 

cramps that may radiate to the back and perineum, leading to cervix dilatation. 
‒ Diagnosis: Os is open +/− ROM. 
‒ Treatment: emergency Suction curettage (D&C) or expectant management. Surgical evacuation of 

uterine contents. Prostaglandin suppositories are an alternative. 
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INCOMPLETE ABORTION 
‒ Description: Vaginal bleeding and lower abdominal cramps, leading to cervix dilatation with some, 

but not all POC expelled. Visible tissue in the  vagina or endocervical canal. 
‒ Diagnosis: Os is open; ultrasound reveals retained fetal tissue. 
‒ Treatment: emergency Suction curettage (D&C) remove remaining POC and to control bleeding. 

Hemodynamic stabilization for heavy bleeding. 
 
 
COMPLETED ABORTION 
‒ Description: Vaginal bleeding and lower abdominal cramps, leading to all products of conception 

(POC) expelled; pain and uterine contractions cease, but spotting may persist. 
‒ Diagnosis: Os is closed; ultrasound shows empty uterus. POC is submitted to pathology to confirm fetal 

tissue. 
‒ Treatment: conservative if an intrauterine pregnancy had been previously confirmed, otherwise serial β-

hCG titers should be obtained weekly until negative to ensure an ectopic pregnancy has not been missed. 
 
 

SEPTIC ABORTION 
‒ Description: Infection with abortion. Endometritis → septicemia. Maternal mortality is 10–15%. 
‒ Diagnosis: Hypotension, hypothermia, oliguria, respiratory distress if in shock; ↑ WBC. 
‒ Treatment: cervical and blood sampling, IV antibiotics and complete uterine evacuation with gentle 

suction curettage. 
 
 

RECURRENT ABORTION 
‒ Description: ≥ 2 consecutive SABs or a total of three SABs. If early, often due to chromosomal  

abnormalities → karyotyping of both parents. Incompetent cervix should be suspected with a history 
of painless dilation of the cervix and delivery of a normal fetus between 18 and 32 weeks. 

‒ Diagnosis: Evaluate for uterine abnormalities. Cervical cultures for gonococcus, chlamydia, and group 
B streptococcus should be obtained before the procedure. 

‒ Lupus anticoagulant, seen in SLE patients, leads to recurrent abortions and thromboembolic disease. 
‒ Treatment: Surgical cerclage procedures to suture the cervix closed until labor or ROM occurs with 

subsequent removal prior to delivery. Restriction of activities. 
 
 

FETAL DEMISE 
‒ Description: Absence of fetal cardiac activity.  
‒ Diagnosis: Uterus small for GA; no fetal heart tones or movement on ultrasound [The most appropriate 

test to confirm the diagnosis of Intra Uterine Fetal Demise (IUFD) is real-time ultrasonography]. 
‒ After diagnosis confirmed, a coagulation profile should be drawn to detect incipient DIC. A fibrinogen 

level in the low-normal range can indicate developing DIC. 
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‒ The best management of intrauterine fetal demise is delivery of the fetus to reduce risk of infection and 
coagulopathy “DIC”. 

‒ Treatment options should be discussed with any patient prior to embarking on a plan so the patient can 
make an informed decision about therapy with knowledge of the risks and benefits of all options. 

‒ Labor should be induced immediately in patients with intrauterine fetal demise who develop coagulations 
abnormalities. A search should be undertaken to determine the cause after the first episode of 
intrauterine fetal demise. Autopsy of the fetus and placenta should be performed in all cases of 
stillbirth with the permission of the parents. 

 
RHESUS ISOIMMUNIZATION 
‒ Rhesus (Rh) factor is an antigenic protein located on RBCs in Rh-⊕ individuals. Transmission is 

autosomal dominant. When fetal RBCs leak into maternal circulation, maternal anti-Rh IgG antibodies 
can form. These antibodies can cross the placenta → hemolysis of fetal Rh-⊕ RBCs (erythroblastosis 
fetalis). Hemolytic disease usually occurs during the second pregnancy owing to rapid production of 
anti-Rh IgG antibodies by memory plasma cells. 

‒ Inquire about prior events that may have exposed the mother to Rh-⊕ blood, including ectopic 
pregnancy, abortion, blood transfusions, prior delivery of an Rh-⊕ child, amniocentesis, or other 
traumatic procedures during pregnancy. 

‒ Maternal: On initial visit, test for ABO and Rh blood groups and perform antibody screening (indirect 
Coombs’ test). If , repeat Coombs’ test at 26–28 weeks. If ⊕, test serially for high titers of maternal 
anti-Rh IgG (> 1:16). 

‒ Fetal: Assess during pregnancy using amniocentesis or ultrasound-guided umbilical blood sampling for 
fetal blood type, Coombs’ titer, bilirubin levels, hematocrit, and reticulocytes—or determine Rh status 
and hematocrit postnatally using fetal cord blood. 

‒ Prevention: 
• If the mother is Rh  at 28 weeks and (1) the father is Rh ⊕, (2) the father’s Rh status is unknown, or 

(3) paternity is uncertain,  give RhoGAM (Rh immune globulin). 
• If the baby is Rh ⊕, give RhoGAM postpartum as well. 
• Give RhoGAM to Rh-  mothers who undergo abortion (therapeutic or spontaneous) or who have had 

an ectopic pregnancy, amniocentesis, vaginal bleeding, or placenta previa/placental abruption. 
• RhoGAM is indicated in previously unsensitized Rh-negative women at 28 weeks gestation, and 

within 72 hours after any procedure or incident (e.g. abortion, ectopic pregnancy), and delivery. 
 

‒ Sensitized Rh-  mothers with titers > 1:16 should be closely monitored with serial ultrasound and 
amniocentesis for evidence of fetal hemolysis. 

‒ In severe cases, initiate preterm delivery when fetal lungs are mature. 
‒ Prior to delivery, intrauterine blood transfusions may be given to correct a low fetal hematocrit. 
‒ RhoGAM (Rh immune globulin) destroys Rh-⊕cells in maternal circulation and prevents Rh 

sensitization. 
‒ Complications: Fetal hypoxia and acidosis, kernicterus, prematurity, death. Hydrops fetalis (↓ protein & 

oncotic pressure, edema, jaundice, high-output cardiac failure) occurs when hemoglobin drops to < 7g/dL 
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Premature Rupture of Membranes (PROM) 
‒ Defined as spontaneous ROM before onset of labor. 
‒ May be precipitated by vaginal or cervical infections, abnormal membrane physiology, and cervical 

incompetence. 
‒ Preterm PROM occurs at  < 37 weeks’ gestation. 
‒ Prolonged ROM is defined as rupture > 18 hours prior to delivery. 
‒ Risk factors include low socioeconomic status (SES), young maternal age, smoking, and STDs. 
‒ Patients often report a “gush” of clear or blood-tinged amniotic fluid. Uterine contractions may be 

present. 
‒ Sterile speculum exam reveals  pooling of amniotic fluid in the vaginal vault, a ⊕ Nitrazine paper test 

(paper turns blue in alkaline amniotic fluid), and a ⊕ fern test (a ferning pattern is seen under a 
microscope after amniotic fluid dries on a glass slide). 

‒ Normal amniotic fluid index is > 5 and < 25. 
‒ Amniotic fluid sampling to measure fetal lung maturity is mandatory. 
‒ If Lecithin/Sphingomylein ratio < 2.0; prematurity is a major concern. 
‒ Ultrasound to assess amniotic fluid volume. 
‒ Cultures or smears to rule out infections. 
‒ Minimize infection risk; do not perform digital vaginal exams if gestational age is less than 34 weeks. 
‒ Check fetal heart tracing, maternal temperature, WBC count, and uterine tenderness for evidence of 

chorioamnionitis. 
‒ Treatment depends on GA and fetal lung maturity. 
‒ In general, if there is no sign of infection, delivery is delayed with tocolytics in the form of β-agonists 

(e.g., ritodrine, terbutaline), magnesium, NSAIDs (e.g., indomethacin), or calcium channel blockers 
(e.g., nifedipine). 

‒ Corticosteroids (e.g. dexamethasone) can be given to promote fetal lung maturity, when premature 
rupture of membranes occur less than 32 weeks’ of gestation. 

‒ If a woman is admitted to the hospital after 32 weeks’ of gestation with PROM, delivery is 
recommended. 

‒ Prophylactic antibiotics (Penicillin) are given to prevent infection in all patients with PROM whose 
GBS status is unknown. 

‒ If signs of infection or fetal distress develop, give antibiotics (ampicillin and gentamicin) and induce 
labor. If the patient is penicillin allergic, gentamicin and clindamycin are appropriate. 

‒ Complications: Preterm labor and delivery, chorioamnionitis, placental abruption, cord prolapse. 
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Chorioamnionitis 
‒ The differential diagnosis in patient with uterine tenderness, mild fever and leukocytosis is 

intraamniotic infection (chorioamnionitis), abruptio placenta and a systemic viral infection. 
‒ Chorioamnionitis refers to infection of the amniotic fluid. 
‒ Symptoms of chorioamnionitis include maternal tachycardia (> 100 bpm), fetal tachycardia (> 160 bpm), 

maternal leucocytosis with a left shift,  uterine tenderness, and occasionally a foul discharge from the 
uterine cavity. 

‒ Chorioamnionitis is typically polymicrobial infection. 
‒ Intraamniotic infection must be ruled out, amniotic fluid analysis (amniocentesis for gram stain, culture 

and sensitivity and other studies). 
 
 

PRETERM LABOR 
‒ Defined as onset of labor between 20 and 37 weeks’ gestation. Occurs in approximately 10% of all U.S. 

pregnancies and is the 1° cause of neonatal morbidity and mortality. 
‒ Risk factors include multiple gestation, infection, PROM, uterine anomalies, previous preterm labor or 

delivery, polyhydramnios, placental abruption, poor maternal nutrition, and low SES. Most patients have 
no identifiable risk factors. 

‒ Patients may have menstrual-like cramps, onset of low back pain, pelvic pressure, and new vaginal 
discharge or bleeding. 

 

Preterm labor = regular uterine contractions + concurrent cervical change at < 37 weeks’ gestation 
 

‒ Requires regular uterine contractions (≥ 3 contractions of 30 seconds each over a 30-minute period) and  
concurrent cervical change at  < 37 weeks’ gestation. 

‒ Assess for contraindications to tocolysis (e.g., infection, non-reassuring fetal testing, placental 
abruption). 

‒ Perform a sterile speculum exam to rule out PROM. 
‒ Obtain an ultrasound to rule out fetal or uterine anomalies, verify GA, and assess fetal presentation and 

amniotic fluid volume. 
‒ Obtain cultures for chlamydia, gonorrhea, and group B strep. Obtain a UA and urine culture. 
‒ Treatment includes: Hydration and bed rest are the first step in stopping uterine contractions in early 

stages of preterm labor and if these measures fail, tocolytics are indicated. 
‒ Unless contraindicated, begin tocolytic therapy and give steroids to accelerate fetal lung maturation. 

Give  penicillin or ampicillin for group B strep prophylaxis if preterm delivery is likely. 
‒ Advanced stage of premature labor should be managed more aggressively and tocolysis has to be 

instituted at once. Magnesium sulfate is the drug of choice for tocolysis. (bed rest, cervical cultures, 
antibiotics, steroid, Magnesium) 

‒ Complications: RDS, intraventricular hemorrhage, PDA, necrotizing enterocolitis, retinopathy of 
prematurity, bronchopulmonary dysplasia, death. 
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POST-DATES PREGNANCY 
‒ In cases of post-term pregnancy (42-43 weeks), the non-stress test and biophysical profile should be 

performed twice weekly and if there is oligohydramnios (amniotic fluid index ≤5) or if spontaneous 
decelerations are noted, delivery has to be accomplished. 

 
 

GESTATIONAL HYPERTENSION 
‒ The increased in BP that appears before 20 weeks gestation is either chronic HTN or hydatiform mole. 
‒ Gestational hypertension (formerly known as pregnancy-induced hypertension) is idiopathic 

hypertension without significant proteinuria (< 300 mg/L) that begins in the second half of pregnancy, 
during labor, or within 48 hours of delivery. 

‒ Some patients may go on to develop preeclampsia. 
‒ Retrospective diagnosis is made 1–12 weeks after delivery. 

 
 
MILD PREECLAMPSIA 
‒ Preeclampsia is a hypertensive disorder that is defined by the association of hypertension, non-

dependant edema (in the hands and face), and proteinuria > 300mg/24hr and it occurs almost 
exclusively in the young primigravida woman in her third trimester. Severe preeclampsia is defined by 
BP greater than 160/110 and the presence of one or more of certain signs which include head-ache, 
elevated serum creatinine and many others. 

‒ Beta-2 agonists may worsen the edema by decreased water clearance, tachycardia and increased 
myocardial workload. 

‒ In cases of mild preeclampsia, if the pregnancy is remote from term and/or fetal lungs are not mature yet, 
the patient is managed with bed rest, salt-reduced diet, and close observation. 

‒ Edema of the lower extremities in pregnancy is most commonly a benign problem. Also, leg cramps 
are very common. 

‒ Pre-eclampsia should be suspected if the edema is associated with hypertension or proteinuria, or if it 
is located on the hands and/or face. Know when to order Duplex. 

‒ The most effective treatment of preeclampsia and eclampsia is delivery and evacuation of the placenta. 
‒ In cases of mild preeclampsia, if the pregnancy is remote from term and/or fetal lungs are not mature 

yet, the patient is managed with bed rest, salt-reduced diet, and close observation.  
‒ Methyldopa (centrally-acting alpha-adrenergic agonist) can be used to treat sustained blood pressure in 

excess of 160/110 mm Hg. 
‒ Dexamethasone administration between 24 and 34 weeks gestation to accelerate lung maturity should 

be considered. 
‒ Once the fetal lungs are deemed mature, delivery should be carried out. 
‒ Magnesium sulfate is used for the prevention of eclamptic seizures. In mild preeclampsia, it is 

administrated during labor and within 24 hours of delivery. 
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SEVERE PREECLAMPSIA 
‒ Preeclampsia is defined as hypertension occurring in the second trimester of pregnancy and associated 

with proteinuria. Risk factors include first conception, diabetes, renal failure, and extremes of age. The 
hypertension regresses after delivery. 

‒ Severe preeclampsia is defined as a BP ≥ 160/110, proteinuria > 5 g/24 hours and/or the presence of 
one or more of the following signs:  
• Oliguria (<500 mL/day) 
• Altered consciousness, headache, scotoma or blurred vision 
• Pulmonary edema or cyanosis 
• Epigastric or right upper quadrant pain 
• Microangiopathic hemolysis 
• Altered liver function tests 
• Elevated serum creatinine levels 
• IUGR, or oligohydramnios 

‒ Retinal hemorrhage is considered to be an extremely ominous sign of preeclampsia. 
‒ In severe preeclampsia, the patient has to be evaluated and stabilized before management decision is 

taken. Bed rest and salt reduced diet are mandatory; patients with blood pressure greater than 160/110 
mmHg necessitate antihypertensive therapy. If the response to treatment is prompt and the patient is 
stabilized, the decision will then depend on the term: If the patient is at term or fetal lungs are mature, 
delivery has to be done. In the opposite case, delivery can be delayed until 34 weeks gestation or until 
fetal lungs become mature. 

 
 

Magnesium sulfate 
‒ Magnesium sulfate is also used to prevent eclampsia, through IM injections. 
‒ The rate of administration is 1g/min until the seizures stop, without exceeding 4-6 g.  
‒ For prevention, it is used via IM injections. 
‒ Magnesium sulfate is given to women with eclampsia and severe preeclampsia in order to prevent the 

further development of seizures while delivery of the fetus accomplished. Delivery is the most 
important overall treatment of eclampsia. 

‒ In patients with mild disease, the prophylaxis is performed during labor, delivery, and within 24 hours 
after delivery.  

‒ In patients with severe disease, the prophylaxis is started on admission and carried out throughout the 
periods of evaluation and observation. 

‒ It is very important for patients on magnesium sulfate to be closely observed by regularly examining their 
deep tendon reflexes. 

‒ The main inconvenience of magnesium sulfate is its toxicity; it manifests with hyporeflexia “depressed 
deep tendon reflexes” (its first sign), respiratory depression, CNS depression, coma, and death by 
cardiac arrest. 

‒ The treatment of MgSO4 toxicity is to immediately stop the infusion then to administer calcium 
gluconate.  



   

 300 

ECLAMPSIA 
‒ Eclampsia is diagnosed when unexplained convulsions (very short duration “few seconds”) occur in the 

setting of preeclampsia. 
‒ Magnesium sulfate is given to women with eclampsia and severe preeclampsia in order to prevent the 

further development of seizures while delivery of the fetus accomplished. Depressed deep tendon 
reflexes is the earliest sign of magnesium sulfate toxicity which requires stopping of the magnesium 
sulfate infusion and administration of calcium gluconate. 

‒ Delivery is the most important overall treatment of eclampsia. 
‒ The major cause of death in eclampsia is hemorrhagic stroke. 

 
 
CHRONIC HYPERTENSION 
‒ hypertension that appears before 20-weeks gestation is either chronic hypertension or hydatiform mole. 
‒ Chronic hypertension is present before conception and at  < 20 weeks’ gestation or may persist for  > 

12 weeks postpartum. 
‒ Treatment is as follows: 
• Monitor BP closely and treat with appropriate antihypertensives (e.g., methyldopa, β-blockers, 

hydralazine, calcium channel blockers). 
• Do not give ACEIs or diuretics, as ACEIs are known to → uterine ischemia and diuretics can 

aggravate low plasma volume to the point of uterine ischemia. Complications are similar to those of 
preeclampsia [Labetalol is a perfect substitute of enalapril in pregnant women with diabetic 
nephropathy]. 

 

‒ If proteinuria or significant increase in BP is noted as the pregnancy progress, chronic hypertension 
with superimposed preeclampsia is diagnosed. 

 

‒ Hypertension in a pregnant female in the setting of massive proteinuria, malar rash, and the positive 
ANA titer is most likely due to systemic lupus erythematosus which frequently causes 
glomerulonephritis. 

 

‒ Chronic hypertension is the most commonly identified risk factor for abruptio placenta.  
 
 
Transient hypertension 
‒ Transient or late hypertension is hypertension that appears in the second half of pregnancy, during labor, 

or delivery 
‒ It is not accompanied by proteinuria (<300mg/24hr). 
‒ Preeclampsia is diagnosed as soon as proteinuria exceeds 300mg/24hr. 
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HELLP SYNDROME 
‒ Combination of thrombocytopenia (low platelet count), microangiopathic hemolytic anemia (↑ 

indirect bilirubin & RBCs fragments on blood smear) and increased liver enzymes in a patient with 
preeclampsia (mild hypertension & mild proteinuria) is defined as HELLP syndrome. 

‒ Right upper quadrant pain is typical due to distension of the hepatic “Glisson’s” capsule. 
‒ Delivery is the definitive treatment of HELLP syndrome in women beyond 34-weeks gestation. 

 

‒ Triad of renal failure, microangiopathic hemolytic anemia and thrombocytopenia occurs in hemolytic 
uremic syndrome. 

 
 

THYROID DISEASE IN PREGNANCY 
‒ Grave's disease is the most common cause of maternal hyperthyroidism. New onset, significant 

arrhythmias (not premature beats) in a pregnant patient could be from hyperthyroidism. TSH should be 
ordered as the next step. 

 

‒ In many patients with Grave's disease, the circulating levels of thyroid stimulating immunoglobulin 
“TSI” (IgG autoantibodies) remain as high as 500 times the normal value for several months following 
thyroidectomy. 

‒ Infants born to patients with Grave's disease treated with surgery are at risk for thyrotoxicosis because of 
the passage of thyroid stimulating immunoglobulin (TSI) across the placenta. 

 
‒ In pregnancy, thyroid hormone requirements will be increased, and the patient should be monitored every 

4-6 weeks for dose adjustments. 
‒ Estrogen replacement therapy increases the requirement for L-thyroxine in patients receiving estrogen 

replacement therapy. The potential causes may include induction of liver enzymes, increased level of 
TBG, and an increased volume of the distribution of thyroid hormones. 

‒ Grave's disease and migraine headaches improve in pregnancy. 
‒ Neonates of patients with Grave's disease treated with surgery are at risk for thyrotoxicosis because of the 

passage of thyroid stimulating immunoglobulin across the placenta. 
 

 

GLUCOSE INTOLERANCE IN PREGNANCY 
‒ Diabetes screening is performed between 24 and 28 weeks of gestation. 
‒ The screening test is the 1 hour 50 gram oral glucose tolerance test. 
‒ After 1 hour, if the blood glucose value is < 140 mg/dL, the gestational diabetes is ruled out. 
‒ If the blood glucose value is >140mg/dL, the 3 hour 100 g OGTT is used for confirmation. 
‒ Complications: the newborn of diabetic mother may complains of hypoglycemia, hypocalcemia, 

polycythemia “hyperviscosity” (caused by elevated erythropotein from relative intrauterine hypoxia), 
hyperbilirubinemia, respiratory distress syndrome and/or cardiomyopathy. 
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URINARY TRACT INFECTION IN PREGNANCY 
‒ The increased incidence of UTI seen in females is due to the shorter length of the urethra. 
‒ Other predisposing factors are the use of spermicidal contraceptives, a wet periurethral environment, 

urethral termination beneath the labia and the close proximity of the urethra to the anus. 
‒ Voiding after intercourse has been shown to decrease the risk of UTI in sexually-active females. 

 
 

Asymptomatic bacteruiria  
‒ Asymptomatic bacteruiria is a positive urine culture (clean-catch urine culture grows greater than 

100,000 colonies/mL) in the absence of urinary tract symptoms. 
‒ In pregnant patients, asymptomatic bacteruiria  increases the risk of developing cystitis and 

pyelonephritis more than in the non-pregnant state. 
‒ All pregnant women with asymptomatic bacteruiria should be treated with antibiotics, especially women 

at 12-16 weeks’ gestation, in order to decrease the risk of invasive tract infections (cystitis, 
pyelonephritis…), preterm deliveries,  and low birth weight children. 

‒ Escherichia coli accounts for more than 70% of cases. 
‒ Recommended antibiotics in pregnancy are ampicillin, nitrofurantoin, or first generation oral 

cephalosporins. 
 
 
Acute fatty liver of pregnancy (AFLP) 
‒ AFLP is a rare complication of pregnancy that is characterized by the occurrence of an acute hepatic 

failure in the third trimester or in early post partum.  
‒ The clinical picture is variable and may include nausea and vomiting, jaundice, abdominal pain, 

hepatomegaly, and an altered mental status that progresses frequently to coma. 
‒ The work up usually reveals hyperammonemia, hyperbilirubinemia, hyperurisemia, hypoglycemia, 

increased PT and PTT, and moderate elevation in transaminase levels. 
‒ Hypertension and proteinuria can be present in 50 % of cases, and DIC is often associated. 
‒ Histopathology shows microvesicular fatty infiltration of the hepatocytes, a histopathologic 

presentation similar to that seen in Reye syndrome. 
‒ The treatment is supportive, and with early diagnosis and rapid delivery, the outcome is often 

favorable. 
 
 
Intrahepatic cholestasis of pregnancy (ICP) 
‒ ICP is a functional disorder of bile formation that develops in the second and third trimesters of 

pregnancy. 
‒ The condition is characterized by intense pruritus and increased serum bile acid concentrations. 
‒ The etiology is unclear, but it is thought that genetic and hormonal factors (eg, higher levels of estrogen 

or progesterone) influence the development of ICP.  
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‒ Clinical manifestations of ICP include intense, often intolerable generalized pruritus that is especially 
significant on the palms and soles and worsens at night. 

‒ Evidence of skin excorations may be present. Jaundice exists in 10-20% of patients. 
‒ On laboratory evaluation, serum total bile acids are typically increased and may be the only finding.  
‒ Liver function studies are sometimes suggestive of cholestasis, with alkaline phosphatase and the total 

and direct bilirubin increased. GGTP is usually either normal or only mildly elevated. Serum 
aminotransferases may be quite high (sometimes > 1000U/L), which requires the ruling out of viral 
hepatitis.  

 

‒ The diagnosis of ICP is indeed one of exclusion. 
‒ It is founded on the presence of pruritus and elevated levels of serum bile acids and/or 

aminotransferases in the absence of other diseases that could cause such findings.  
‒ Treatment is based on symptom relief and preventing complications in the mother and fetus. 

Ursodeoxycholic acid is most promising, as it increases bile flow and can relieve pruritus. 
‒ The maternal prognosis of those with ICP is good, as the condition resolves shortly afterdelivery. There 

are no hepatic sequelae. ICP may recur in subsequent pregnancies, and affected women are also at 
increased risk of developing gallstones.  

 

‒ Intrahepatic cholestasis of pregnancy poses more danger to the fetus than to the mother, as fetal 
prematurity, meconium-stained amniotic fluid, and intrauterine demise are all known complications. 
Therefore, the preferred approach in managing the pregnancies of women with ICP includes an early 
delivery once fetal lung maturity is established. 

 
 
 

INTRAPARTUM EVENTS 
Fetal Malpresentation 
‒ Defined as any presentation other than vertex (i.e., head closest to birth canal, chin to chest, occiput 

anterior). 
‒ Risk factors include prematurity, prior breech delivery, uterine anomalies, poly- or oligohydramnios, 

multiple gestations, preterm PROM, hydrocephalus, anencephaly, and placenta previa. 
‒ Breech presentations are the most common (3% of all deliveries) and involve presentation of the fetal 

lower extremities or buttocks into the maternal pelvis. Subtypes include the following: 
• Frank breech (50–75%): Thighs are flexed and knees are extended. 
• Footling breech (20%): One or both legs are extended below the buttocks. 
• Complete breech (5–10%): Thighs and knees are flexed. 

 

DIAGNOSIS 
‒ Use Leopold maneuvers (a series of uterine palpations) to identify fetal lie (transverse or vertical) and 

presentation (vertex or breech). 
 

TREATMENT 
‒ Follow: Up to 75% spontaneously change to vertex by week 38. 
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‒ External version: If the fetus has not reverted spontaneously, apply pressure to the maternal abdomen to 
turn the infant to vertex. The success rate is roughly 75%. Risks are placental abruption and cord 
compression, so be prepared for an emergency C-section if needed. 

‒ Trial of breech vaginal delivery: Attempt  only if delivery is imminent; otherwise contraindicated. 
Complications include cord prolapse and/or head entrapment. 

‒ Elective C-section: The standard of care in many hospitals, but it has not been shown to improve 
outcome. 

‒ Before 37-weeks of gestation, fetuses in breech presentation need no intervention as they may convert to 
vertex automatically. 

‒ Most of the breech presentations assume cephalic presentation by 34-weeks gestation. 
 
 
Breech presentation 
‒ Breech presentation occurs when the buttocks or lower extremities of the fetus present first into the 

maternal pelvis. 
‒ Approximately, 25% of fetuses less than 28 weeks gestation are in the breech presentation. Most of these 

assume the cephalic presentation by 34 weeks gestation. That's why prematurity represents a major risk 
factor. Breech presentation is also predisposed by any anomaly, fetal or maternal, that will prevent the 
fetus from completing its rotation during this period.  

‒ For instance: congenital anomalies (hydrocephalus, anencephaly and spina bifida), placenta previa, pelvic 
tumors, poly or oligohydramnios, multiple gestation, uterine anomaly, and contracted maternal pelvis.   

‒ There are three types of breech presentation: 
1) Frank breech, in which the fetal legs are stretched in front of the fetal trunk; 
2) Complete breech, in which both thighs and knees are flexed, and thus, the presenting parts are the feet 

and the buttocks; 
3) Footling or incomplete breech, in which one or both of the hips are not flexed in way that the foot or 

knee lies below the buttocks.  
‒ The management of breech presentation depends on several maternal and fetal factors. And for vaginal 

delivery to be decided, the mother as well as the fetus, should meet strict criteria, which are as follows:   
• Fetus in frank or complete breech. 
• Gestational age of at least 36 weeks. 
• Estimated fetal weight between 2500g and 3800g: if the fetal body is too thin or small, it can therefore 

easily slip through the cervix before its full dilation, resulting in head entrapment. 
• Flexed fetal head. 
• Adequately large maternal pelvis, as assessed by pelvimetry or tested by a prior delivery. 
• No fetal or maternal indications of cesarean section. 
• Experienced obstetrician. 

‒ External cephalic version is used to convert a breech into a cephalic presentation. It is indicated 
between 37 weeks gestation and the onset of labor.  

‒ Internal podalic version is indicated in twin delivery, to convert the second twin from transverse or 
oblique presentation, to breech presentation.   
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STAGES OF LABOR 
‒ Labor is defined as the progressive cervical effacement, dilatation, or both resulting from uterine 

contractions, which occur at least every 5 minutes and last 30 to 60 seconds.  
‒ Labor progresses through four stages:   

Stage 1 
‒ The first stage extends from the onset of labor until full dilation of the cervix, and includes two phases: 
• Latent phase, during which dilation progresses at a slow rate until reaching 2-3cm. The length of the 

latent phase is highly variable but is considered prolonged when it exceeds 20 hours in the primiparous 
and 14 hours in the multiparous ;followed by 

• Active phase, during which the dilation is more rapid. The progression of the active phase is 
evaluated by the rate of cervical dilation. At this phase, the cervix normally dilates at a rate of at least 
1cm/hr in the primiparous and 1.2cm/hr in the multiparous.  

 
Stage 2 
‒ The second stage of labor extends from complete dilation of the cervix to delivery of the baby. 
‒ It usually lasts 30 min to 3 hours in the primiparous, and 5 to 30 minutes in the multiparous. 

 
Stage 3 
‒ The third stage of labor starts with the delivery of the baby, and ends with the delivery of the placenta. 

 
Stage 4 
‒ The fourth stage extends from delivery of the placenta until 6 hours postpartum. 
‒ The mother should be closely observed during this stage because of the risk of postpartum hemorrhage. 
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CONDUCT OF NORMAL SPONTANEOUS LABOR 
Prolonged latent phase 
‒ Prolonged latent phase can be caused by hypertonic uterine contractions, hypotonic contractions, or 

premature or excessive use of anesthesia or sedation.  
‒ Hypertonic contractions, although intense, are ineffective. They are more painful and are associated 

with increased uterine tone. Hypertonic activity of the uterus usually responds to therapeutic rest with 
morphine sulphate or an equivalent drug.  

‒ Hypotonic contractions are less painful and are characterized by an easily indentable uterus during the 
contraction. Sometimes, patients diagnosed withprolonged latent phase may actually be still in false 
labor. Contractions of false labor are usually painless and sporadic, but can be rhythmic, occurring 
every 10 to 20 minutes. Their main characteristic, however, is that they are not accompanied with 
cervical changes. Patients with hypocontractile dysfunction are best treated with a diluted infusion of 
oxytocin (Excessive use of oxytocin may cause water retention, hyponatremia and seizures “water 
intoxication”).   

‒ Anesthesia may reduce uterine activity if administered in the latent phase. In the active phase, it has 
either the opposite effect, or no significant effect. The only treatment when it is the cause of a prolonged 
latent phase is to allow the responsible drug to be evacuated (therapeutic rest); the uterus usually 
resumes its normal activity afterwards.  

 
Prolonged or arrested active phase 
‒ Active phase arrest occurs when dilation fails to progress in the active phase of labor over a period of at 

least two hours. 
‒ In the primigravida, cervical dilatation in the active phase progresses at a speed of 1.2 cm/hr. 
‒ So after 2 hours this patient must be at 7.5 cm. 
‒ Active phase arrest may be due to abnormal fetal lie, fetopelvic disproportion, inadequate uterine 

contractions conduction anesthesia, excessive sedation,or cervical anomalies. 
‒ Midplevic contraction which is indicated by prominent ischial spines is an important cause of arrest 

disorder of dilation (cervical dilation has been the same for over 2 hours, or the descent has not 
progressed for more than 1 hour). Arrest disorder resulting from midpelvic contraction is treated with C. 
section (low-transverese C. section) 

‒ Forceps can not be used unless the cervix is fully dilated. 
 
 
ABNORMAL LABOR 
False labor 
‒ In false labor, contractions are felt in the lower abdomen, irregular (but can be rhythmic, occurring 

every 10 to 20 minutes), occur at an interval that does not shorten and do not increase in intensity. 
‒ In all cases of false labor contractions are not accompanied by progressive cervical changes and 

discomfort is readily relieved by sedation. 
‒ All such patients need reassurance and discharge to the home. 
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Fetal Heart Decelerations 
TYPE DESCRIPTION MOST COMMON CAUSE 

Early  Decelerations (≥15, ≥15) begin at 
approximately the same time as the 
maternal contractions and end before or 
with the contraction have ceased. 

Cephalic compression (no fetal distress). 
 

Variable Decelerations occur at any time during the 
maternal contraction.  

Umbilical cord compression. 
Change mother’s position (e.g., back to 
side) and mask oxygen 

Late Decelerations begin at the peak of the 
contraction and  persist until after the 
contraction has finished. 

Uteroplacental insufficiency and fetal 
hypoxemia, possibly due to abruption or 
hypotension. 
Further testing for reassurance is necessary. 
If late decelerations are repetitive and 
severe (Fetal distress), deliver the baby 
ASAP (an indication for emergent 
C.section). 

 
‒ Fetal sleep presents with decreased long-term variability. 

 
‒ Intrauterine infection presents with fetal tachycardia (HR > 160), which may be associated with other 

signs of fetal distress. 
 
‒ In the presence of decreased fetal movements, fetal compromise should be suspected, and the best next 

step in management in such case is the performance of a non-stress test (NST). 
 

 
CESAREAN SECTION 
Indications for Cesarean Section 

MATERNAL FETAL AND MATERNAL FETAL 
• Prior classical C-section 

(vertical incision predisposes 
to uterine rupture with vaginal 
delivery)  

• Active genital HSV infection 
(clear vesicles, shallow ulcers 
and inguinal adenopathy) 

• Cervical carcinoma  
• Maternal trauma/demise 

• Cephalo-pelvic disproportion 
(most common cause of 1° C-
section)  

• Placenta previa/placental 
abruption  

• Failed operative vaginal 
delivery  

• Post-term pregnancy (relative 
indication) 

• Fetal malposition (e.g., 
posterior chin, transverse lie, 
shoulder presentation) 

• Fetal distress 
• Cord compression 
• Erythroblastosis fetalis (Rh 

incompatibility) 
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OBSTETRIC ANESTHESIA 
‒ Anesthesia may reduce uterine activity if administered in the latent phase. 

 
Epidural anesthesia 
‒ Hypotension is a common side effect of epidural anesthesia. The cause of hypotension is blood 

redistribution to the lower extremities and venous pooling in the lower extremities. 
‒ Epidural anesthesia may cause overflow incontinence (caused by bladder denervation) as a transient side 

effect. It is best treated with intermittent catheterization. 
 
 

Amniotic fluid embolism 
‒ Amniotic fluid embolism may occur after amniocentesis or during labor. 
‒ Abrupt onset of hypoxia with respiratory failure, cardiogenic shock and seizures, in a patient who had 

undergone amniocentesis or delivered, is most likely due to amniotic fluid embolism. 
‒ Disseminated intravascular coagulation (DIC) is the most feared complication in patients with 

amniotic fluid embolism.  
‒ Respiratory support is always the first step of management. 
‒ If facemask ventilation does not correct the hypoxia, intubation should be the next step. 

 
 
Postpartum discharge 
‒ A significant granulocytic leukocytosis may be seen in immediate postpartum period. 
‒ Normal Lochia rubra (sweetish odor, and bloody discharge along with some small blood clots on the 

introitus and vaginal walls), is characteristic of the first few days postpartum. 
‒ After 3 to 4 days, the color becomes paler and the discharge is then named lochia serosa. It turns 

afterwards white or yellow and becomes lochia alba. 
 

 
POSTPARTUM HEMORRHAGE 
‒ Defined as a loss of > 500 mL of blood for vaginal delivery or > 1000 mL for C-section occurring 

before, during, or after delivery of the placenta. 
‒ Complications include acute blood loss (potentially fatal), anemia due to chronic blood loss (predisposes 

to puerperal infection), and  Sheehan’s syndrome. 
 
UTERINE ATONY 
‒ Risk factors: Uterine overdistention (multiple gestation, macrosomia, polyhydramnios). Exhausted 

myometrium (rapid or prolonged labor, oxytocin stimulation). Uterine infection. Conditions interfering 
with contractions (anesthesia, myomas, MgSO4). 

‒ Diagnosis: Palpation of soft, enlarged, “boggy” uterus. Most common cause of postpartum 
hemorrhage (90%). 
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‒ Treatment: Bimanual uterine massage (usually successful). Oxytocin infusion. Methergine 
(methylergonovine) if not hypertensive. Prostin (PGF2α) if not asthmatic. 

 
 
GENITAL TRACT TRAUMA 
‒ Risk factors: Precipitous labor. Operative vaginal delivery (forceps, vacuum extraction). Large infant. 

inadequate episiotomy repair.  
‒ Diagnosis: Manual and visual inspection of lower genital tract for any laceration > 2 cm long.  
‒ Treatment: Surgical repair of the physical defect.  

 
RETAINED PLACENTAL TISSUE 
‒ Risk factors: Placenta accreta/increta/percreta. Placenta previa. Uterine leiomyomas. Preterm delivery. 

Previous C-section/curettage. 
‒ Diagnosis: Manual and visual inspection of placenta and uterine cavity for missing cotyledons. 

Ultrasound may also be used to inspect uterus. 
‒ Treatment: Manual removal of remaining placental tissue. Curettage with suctioning (take care not to 

perforate the uterine fundus). 
 

SHEEHAN’S SYNDROME (POSTPARTUM PITUITARY NECROSIS) 
‒ Defined as pituitary ischemia and necrosis → anterior pituitary insufficiency 2° to massive obstetric 

hemorrhage and shock → decrease in prolactin, TSH and FSH. 
‒ The 1° cause of anterior pituitary insufficiency in adult females. The most common presenting syndrome 

is failure to lactate (due to ↓ prolactin levels). 
‒ Other symptoms include weakness, lethargy, cold insensitivity, genital atrophy, and menstrual disorders. 

 
 

POSTPARTUM FEVER 
‒ In the immediate postpartum period, a low-grade fever, leukocytosis and vaginal discharge are normal 

findings. The vaginal discharge (lochia) is initially bloody, then serious and finally white to yellow in 
color days following delivery. 

Puerperal fever is defined as an increase in temperature ?38C for more than 2 consecutive days in the first 
10 days of postpartum. 
The 7 W’s of post-partum fever: 
‒ Wind (atelectasis 0, pneumonia 2-3) 
‒ Water (UTI 1-2) 
‒ Womb (endomyometritis 2-3) 
‒ Wound infection (incision, episiotomy 4-5) 
‒ Walk (DVT, pulmonary embolism 5-6) 
‒ Weaning (breast engorgement, abscess, mastitis 7-21) 
‒ Wonder drugs (drug fever) 
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Postpartum Infections 
‒ Genital tract infection with a temperature ≥ 38°C for at least two of the first ten postpartum days (not 

including the first 24 hours). 
‒ Endometrial infection is most common. Incidence is ↑ after C-section. 
‒ Risk factors include emergent C-section, PROM, prolonged labor, multiple intrapartum vaginal exams, 

and intrauterine manipulations. 
‒ Etiologies are outlined in the mnemonic the 7 W’s. Perform a pelvic exam to rule out hematoma or 

lochial block. 
‒ Consider UA and culture (for UTI) and blood cultures (for sepsis). 
‒ Consider other diagnoses (e.g., pelvic abscess,  septic pelvic thrombophlebitis) if the three-drug regimen 

is not effective after 48 hours. 
‒ Hospitalize and give  broad-spectrum IV antibiotics (e.g., clindamycin and gentamicin) until patients 

have been afebrile for 48 hours. Add ampicillin for complicated cases. 
 
 
Endometritis 
‒ Endometritis is the most common cause of puerperal fever, occurs on the 2nd and 3rd day postpartum. 
‒ Predisposing risk factors:   
   • Prolonged labor  
   • Prolonged and premature rupture of membranes  
   • Manual removal of the placenta  
   • Repeated pelvic examinations  
   • More frequent after C section or operative vaginal delivery (episiotomy)  
‒ Clinically it presents with fever, enlarged &  tender uterus and foul smelling lochia. 
‒ Postpartum endometritis is most commonly polymicrobial infection; composed of gram positive, gram 

negative, aerobic and anaerobic organisms. It is due in 70% of cases to anaerobic organisms such as 
Peptostreptococcus, Peptococcus and streptococcus, often mixed with Bacteroides fragilis. Of aerobic 
pathogens, E. coli is the most common, followed by enterococci. 

‒ When endometritis is diagnosed, cultures for aerobic and anaerobic organisms should be obtained. 
‒ Antibiotic therapy should be instituted as early as possible and should provide coverage of both 

aerobic and anaerobic organisms; the most appropriate antibiotic combination is clindamycin (effective 
against anaerobes) + gentamicin (excellent gram-negative coverage) or clindamycin + ampicillin. 

 
 
Thrombophlebitis  
‒ Pelvic thrombophlebitis is a diagnosis of exclusion. 
‒ It is a condition predisposed by the pelvic venous stasis usually present after delivery and occurs when 

there is a large inoculum of anaerobic pathogen on that level. 
‒ Clinically, it is suspected in the setting of a persistent spiking fever for 7 to 10 days postpartum, which 

fails to respond to antibiotic therapy. 



   

 311

‒ When suspected, heparin therapy should be added promptly to antibiotics and maintained for 2 to 3 
weeks. When anticoagulant therapy is started, a rapid response must be noted, or else, pelvic abscess 
should be suspected. 

 

‒ Superficial femoral vein is a deep vein of the thigh and a thrombus of this vein requires anticoagulation. 
 
 

Lactation and Breast-Feeding 
‒ Physiology: During pregnancy, ↑ estrogen and progesterone → breast hypertrophy and inhibition of 

prolactin release. After delivery of the placenta, hormone levels ↓ markedly and prolactin is released, 
stimulating milk production. Periodic infant suckling → further release of prolactin and oxytocin, which 
stimulate myoepithelial cell contraction and milk ejection (“let-down reflex”). 

‒ Breast-feeding: Colostrum (“early breast milk”) contains protein, fat, secretory IgA, and minerals. Within 
one week postpartum, mature milk with protein, fat, lactose, and water is produced. 

‒ High IgA levels in colostrum provide passive immunity for the infant and protect against enteric bacteria. 
‒ Other benefits include ↓ incidence of allergies, facilitation of mother-child bonding, and maternal weight 

loss. 
‒ Some contraindications to breastfeeding include certain active maternal infections (i.e., HIV, 

tuberculosis, herpes simplex lesions on or near the nipple, malaria, sepsis, typhoid fever), eclampsia, 
nephritis, breast cancer, substance abuse, and use of certain medications (e.g., tetracycline, 
chloramphenicol, warfarin). 

‒ Transmission of HIV by breastfeeding is well documented; therefore, the presence of maternal HIV 
infection is an absolute contraindication to breastfeeding. 

‒ Breast milk jaundice is not a contraindication to breastfeeding. 
‒ Hemolytic disease of the newborn (erythroblastosis fetalis) is not a contraindication to breastfeeding 

because antibodies in the mother's milk are inactivated in the intestinal tract and do not contribute to 
further hemolysis of the infant's RBCs. 

 
‒ There is no medications in the suppression of breast milk production (No bromocriptine for lactation 

suppression anymore). 
‒ Patients are advised to wear a tight-fitting bra, avoid nipple manipulation and use ice packs and 

analgesics to relieve associated pain. 
 

 
 

  
 


