Chapter 12

Obstetrics in the Emergency
Room

Rachel A. Pilliod

Normal Labor
Definitions

Pregnancy Dating Pregnancy can be divided into three
trimesters, with the first trimester classically defined as 2-13
6/7 weeks gestational age (GA), the second trimester as 14-27
6/7 weeks GA, and the third trimester as after 28 weeks
GA. Between 37 and 42 weeks, a pregnancy is considered to
be at term, while before 37 weeks, a pregnancy is considered
preterm, with higher risks of neonatal morbidity including
respiratory distress and jaundice [1].

Pregnancies are dated by the first day of the last menstrual
period (LMP), with the estimated due date (EDD) 40 weeks
after the LMP. Many electronic applications can be used to
calculate the current gestational age and EDD based on the
LMP [2].If a pregnant patient with unsure dating presents for
emergency care, a rough estimate of GA is the fundal height.
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Measured in centimeters from the pubic bone to the most
cephalad aspect of the uterus (called the fundus), the fundal
height in centimeters is roughly equivalent to the GA in weeks.
When ultrasound is available, first trimester dating can be
obtained by measuring a fetal crown-rump length (CRL). In
fetuses thought to be 14 weeks GA or more, the biparietal
diameter (BPD) is used for dating the pregnancy. The head
circumference, abdominal circumference, and femur length can
also be used in various regression formulas to estimate gesta-
tional age [2]. If this estimate differs by more than 2 weeks from
the LMP or the LMP is unknown, ultrasound measurements
may be used to make management decisions; however, the pos-
sibility of fetal growth restriction should be considered (as may
be the case in a patient presenting with hypertension) [2].

Viability The survival of a fetus outside the uterus. The
estimated survival rate of extremely preterm infants is 9%
at 22 weeks, 33 % at 23 weeks, 65 % at 24 weeks and 81 %
at 25 weeks, though surviving fetuses may suffer significant
morbidity including necrotizing enterocolitis, sepsis,
retinopathy, bronchopulmonary dysplasia and intracranial
hemorrhage, and long-term neurodevelopmental impairment
[3]. The gestational age threshold for resuscitation may vary by
institution, but is generally 23-24 weeks.

Gravidity (G) The number of times a woman has been
pregnant.

Parity (P) The number of deliveries a woman has had at or
beyond 20 weeks GA. Parity is frequently further described
in a series of numbers representing term deliveries, preterm
deliveries, abortions, and living children, in that order;
abortion accounts for all pregnancies that did not extend
beyond 20 weeks, including therapeutic and spontaneous
abortions. For instance, a woman who has had three
pregnancies total—an early spontaneous abortion, a term
delivery of a healthy baby, and a set of living twins delivered
prematurely (counted as a single pregnancy but with two
living children)—is represented as G3P1113. The prefixes
nulli- and multi- are also used to describe parity, referring to
women with zero or at least one delivery, respectively.
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Labor Cervical dilation secondary to forceful contractions,
diagnosed by physical exam. The first stage of labor entails
cervical dilation to 10 centimeters (cm), at which point a patient
is “fully dilated.” Labor progresses more quickly in multiparous
women as compared to nulliparous women; early labor (up to
5-6 cm of dilation) can last for several hours, while dilation at a
rate of 1 cm per hour is generally expected once a patient
reaches 5-6 cm of dilation [4] The second stage of labor refers to
maternal pushing and delivery of the infant; in women without
an epidural, the median time to delivery in nulliparous women
is 0.6 h, with 2.8 h representing the 95th percentile; the median
time to delivery in multiparous women is 0.2 h (95th percentile:
1.3 h) [4]. Use of an epidural extends these times.

Rupture of Membranes Rupture of the amniotic membrane
around the fetus. Rupture of membranes is suggested by a
history of leakage of fluid from the vagina, usually abrupt in
onset and ongoing. The color of the fluid can further inform
the clinical scenario. For example, dark red fluid may be
secondary to a placental abruption (separation of placenta, a
potentially highly morbid complication), while green fluid is a
sign of fetal meconium (stool) passage, most commonly seen
in late term pregnancies and an indicator of fetal distress.

Braxton-Hicks Contractions Mildly painful contractions that
do not cause cervical change, often triggered by dehydration
or other systemic infections.

Differential Diagnosis

Abdominal Pain in a Viable Pregnancy

Labor

Braxton-Hicks contractions

Placental abruption

Uterine rupture (particularly in women with prior
uterine surgery)

Chorioamnionitis (intrauterine infection)

(continued)
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(continued)

Preeclampsia or hemolysis, elevated liver enzymes,
and low platelet (HELLP) syndrome

Any causes of abdominopelvic pain, including ovar-
ian torsion, urinary tract infection, pyelonephritis,
nephrolithiasis, gastroenteritis, bowel obstruction,
appendicitis, cholelithiasis, ovarian vein thrombo-
sis, musculoskeletal pain and opiate withdrawal.

Leaking Fluid in a Viable Pregnancy

Rupture of membranes
Physiologic discharge
Passage of mucous plug
Vaginitis

Involuntary leakage of urine

When You Get the Call Ask for a complete set of vital signs and
whether a physical exam and confirmation of fetal cardiac
activity have been performed. Ask for the patient’s parity and
gestational age, if known. In an institution with pediatricians or
neonatologists and obstetricians, be sure to alert these teams to
the possibility of a laboring patient in the emergency room.

When You Arrive Assess whether the patient is having vaginal
bleeding, and clinically assess the patient’s degree of discomfort.
View the full flow sheet of vital signs, assessing for fever or
hemodynamic instability. Particularly if the patient has either
bleeding or moderate to severe discomfort, ensure that the
patient has intravenous (IV) access. Ask for an ultrasound or
Doppler at the bedside, if available, to assess the fetal heart rate.

History
In stable patients, obtain an obstetric history and inquire

about any complications with the current pregnancy. Also
obtain a full past medical history, surgical history including
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prior cesarean deliveries or other uterine or abdominal sur-
geries, medications, allergies, and social history including any
active drug or alcohol use or intimate partner violence.

Perform an obstetric review of systems, asking the patient
about vaginal bleeding, leakage of fluid, and fetal movement.
Ask about the frequency and duration of her contractions.
Review of systems should also inquire about any evidence of
dehydration or infectious symptoms including gastrointesti-
nal or genitourinary issues and complaints of persistent uter-
ine tenderness between contractions.

Physical Examination

Assess for an appropriate fetal heart rate, which should be
between 110 and 160 beats per minute [S]. A targeted
maternal exam includes palpating the size of the uterus and
assessing for any abdominal tenderness between contrac-
tions, which may suggest additional causes of pain including
infection, uterine rupture or placental abruption. Also
assess fetal lie (transverse or longitudinal in the uterus) and
presentation (breech or cephalic); use of ultrasound to con-
firm this assessment is advisable.

The vaginal exam includes a speculum exam if the
patient’s history raises concern for rupture of membranes.
Three tests are used to assess for rupture of membranes: (1)
“the pool test” or visual inspection for a large pool of fluid
in the vagina; (2) the pH of the vaginal fluid, as a pH of 6.5
or greater suggests the presence of amniotic fluid, though
blood and semen can also affect pH; and (3) microscopic
assessment of a thin film of fluid dried on a slide for the pres-
ence of “ferns,” which is a characteristic crystal pattern
(Fig. 12.1) [6, 7]. Patients with ruptured membranes will have
a combination of a pool of fluid in the vagina of high pH and
positive ferning.

Patients without a pool of fluid in the vagina, or a small
pool, can be asked to cough, as Valsalva may expel fluid from
the uterus. Physical examinations resulting in borderline find-
ings can be repeated after having the patient rest supine, to
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Fic. 12.1 Amniotic fluid ferning (Reprinted from Brookes C, Shand
K, Jones WR, A reevaluation of the ferning test to detect ruptured
membranes. Australian and New Zealand Journal of Obstetrics and
Gynaecology, 2008, with permission from John Wiley & Sons, Inc.,
and the Royal Australian and New Zealand College of Obstetricians
and Gynaecologists)

allow fluid to collect in the vagina. Confirmation of ruptured
membranes may be helpful in supporting the diagnosis of
active labor.

If a speculum exam is deferred, or if the cervix is not
easily visible, a digital exam of the cervix is necessary to
determine if the patient is in labor. Due to risk of introduc-
ing infection, digital exams should not be performed in
patients with rupture of membranes prior to 34 weeks of
gestational age, unless the patient appears to be in active,
painful labor. Prior to an exam, confirm (either by ultra-
sound or from records) that the placenta is not overlying
the cervical os or adjacent to the os (placenta previa and
marginal previa, respectively). A digital exam of a patient
with placenta previa can lead to massive hemorrhage and
necessitate emergent delivery.
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The elements of the exam are dilation, effacement, consis-
tency, position, and station. Dilation of the internal cervical os
is measured between 0 and 10 cm. Dilation to 10 cm is
required for a term vaginal delivery (though a very small,
preterm fetus could deliver through a less dilated cervix,
which may also not be fully effaced). Effacement quantifies
the thinning of the cervix; the cervix must be 100 % effaced
in order for a vaginal delivery to occur. Consistency of the
cervix is reported as firm, medium, and soft, and the position
of the cervix is reported as posterior (closer to the sacrum, in
early labor) to anterior (closer to the pubic bone, in progres-
sive labor). Fetal station refers to the position of the fetal
head—specifically the biparietal diameter—relative to the
maternal ischial spines (“zero station”), which can be pal-
pated vaginally. Fetal station is often reported from 5 cm
above the ischial spines (negative 5) to 5 cm below the ischial
spines (positive 5); the fetal head is typically visible at the
perineum beyond “plus 3 station.”

Diagnosis

The diagnosis of labor is made during the physical examina-
tion. The first stage of labor begins with cervical dilation and
is complete with full dilation of 10 cm and 100 % effacement.
On digital exam, the examiner feels only fetal head and no
adjacent cervical tissue.

Management

The Emergency Medical Treatment and Active Labor Act
requires hospitals accepting Medicare to provide care for
emergency medical conditions (including contractions in preg-
nancy). A facility without sufficient obstetrical and neonatal
services may transfer a pregnant woman only if she and the
fetus are stable, transfer does not pose a risk to the patient or
fetus, and delivery is not expected prior to completion of the
transfer. Otherwise, care must continue at the initial facility.
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If a transferring physician documents that benefits of transfer
outweigh the risks to the patient and fetus, an unstable patient
(i.e., in active labor) may be transferred [8]. In a hospital with
obstetric services, the obstetrician or midwife may need to
come to the emergency room to provide assessment and care
of acutely unstable patients or those very near delivery [9].

Antibiotics should be administered to patients in whom
rupture of membranes or active labor is confirmed, if they
meet any of the following criteria: positive test for group B
strep (GBS) by rectovaginal or urine culture during the cur-
rent pregnancy, unknown GBS status at less than 37 weeks of
GA, membranes ruptured for greater than 18 h, temperature
greater than 100.4 °F, prior infant with invasive GBS infec-
tion [10]. Treatment regimens are shown in Table 12.1.

If labor is progressing faster than transfer can safely be
arranged, and if the patient is determined to be fully dilated,
management of the second stage of labor is recommended.
At this point, the patient may begin to push. Effective push-
ing can be accomplished in a variety of ways, but frequently
patients are encouraged to push with sustained effort for
8-10 s, repeated three times per contraction. As the fetal head
approaches the perineum, the provider should prepare by
wearing eye protection, mask, gown, and sterile gloves and
should have available two Kelly clamps, sterile scissors, and a
suction bulb. Additional providers should be available to
assist with the newborn.

TaBLE 12.1 Antibiotics for group B streptococcus prophylaxis

No penicillin allergy Penicillin G (five million units IV,
followed by 2.5-3 million units every 4 h)
Ampicillin (2 g IV followed by 1 g IV

every 4 h)
Mild allergy to Cefazolin 2 g IV once, followed by 1 g IV
penicillin every 8 h
Anaphylaxis Consult GBS culture data or vancomycin
to penicillin or (1 g IV every 12 h) or clindamycin
cephalosporins (900 mg IV every 8 h)

Verani et al. [10]
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The delivery of the head in a controlled fashion minimizes
maternal perineal trauma. To facilitate this, apply one hand to
the perineum to reinforce this tissue and minimize perineal
lacerations, and one hand to the anterior aspect of the pre-
senting fetal head to control delivery momentum. As the
head delivers, apply gentle downward pressure to counteract
extension of the fetal head and to prevent periurethral lac-
erations. Once the head is delivered, assess for the presence
of the umbilical cord around the infant’s neck, which should
be released by gently slipping it over the fetal head.

The shoulders must be delivered next (Fig. 12.2). With flat
hands applied to the anterior and posterior sides of the infant
head, apply gentle downward pressure with a contraction and
maternal pushing effort to deliver the anterior shoulder. Once
the anterior shoulder is past the perineum, apply gentle upward
effort to facilitate the delivery of the posterior shoulder. The
infant can be delivered up to the maternal abdomen, or securely

Fic. 12.2 Vaginal delivery. The anterior shoulder is delivered, fol-
lowed by the posterior shoulder
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held, with care taken not to put tension on the umbilical cord.
Apply two Kelly clamps a few centimeters apart on the cord
and cut the intervening section of the cord, in order to separate
the infant from the mother. The infant should be dried with a
warm towel and stimulated. Infant resuscitation is beyond the
scope of the chapter, but a basic guideline is published by the
World Health Organization for further reference [11].

The third stage of labor, following the delivery of the infant,
involves the delivery of the placenta. The placenta commonly
delivers within 30 min, though active management of the third
stage of labor is associated with less blood loss [12, 13]. Massage
the uterine fundus to ensure adequate contraction. Apply gen-
tle pressure on the cord segment protruding from the vagina,
while providing suprapubic pressure (above the pubic bone) to
prevent uterine inversion [14]. Often, a small, abrupt increase in
vaginal bleeding is noted when the placenta detaches from the
uterine wall. Deliver the placenta in a controlled fashion, ensur-
ing that trailing membranes are not separated from the pla-
centa and retained in the uterus or vagina. With further fundal
massage, the uterus should contract and be palpably firm on
abdominal exam; vaginal bleeding is usually light.

Oxytocin is commonly administered to facilitate uterine
involution and decrease the risk of hemorrhage. Whether to
administer oxytocin before or after delivery of the placenta is
unclear. Either way, oxytocin can be administered as ten units
IM in patients without IV access, or 10-40 units IV in 500-
1000 milliliters (mL) of a crystalloid solution, often adminis-
tered over an hour [15].

Primary Obstetrical Hemorrhage
Definitions

Postpartum Hemorrhage Greater than 500 mL of blood loss
following vaginal delivery, estimated to occur following 4-6 %
of deliveries [16]. Postpartum hemorrhage is attributed
primarily to uterine atony in 80 % of cases [16]. Risk factors
for hemorrhage include prolonged or rapid labor, history of
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prior postpartum hemorrhage, preeclampsia, overdistended
uterus (multiple gestation, macrosomia, or polyhydramnios),
chorioamnionitis, and Asian or Hispanic ethnicity [17, 18]
After atony, lacerations and trauma account for the majority
of cases with a minority attributed to coagulopathy.

Atony Failure of the uterus to contract appropriately, usually
leading to hemorrhage. Affecting 1 in 20 deliveries, atony is a
considerable cause of morbidity and mortality [19]. Risk
factors for atony include uterine distension (multiple
gestation, macrosomia, or polyhydramnios), high parity,
induced or augmented labor, and prior postpartum
hemorrhage [20]. Atony can be focal or diffuse and is
diagnosed by an enlarged, boggy uterus.

Abnormal Placentation An abnormally adherent placenta,
invading through the endometrium. Placenta accreta is defined
as invasion through the endometrium; placenta increta
describes invasion into the myometrium, while placenta
percreta is defined as invasion through the myometrium to the
uterine serosa or beyond. Abnormally adherent placentas are
associated with prior uterine surgeries, including uterine
curettage, myomectomy, and cesarean section [21]. The rate of
placenta accreta increases with each successive cesarean
section, up to 6.7 % in patients with five prior cesarean sections
[22]. The further presence of a placenta previa (in which the
placenta covers the cervical os), in women with prior cesarean
sections, dramatically increases the risk of placenta accreta
such that 39 % of women with a placenta previa and two prior
cesarean sections are diagnosed with placenta accreta [23].

Uterine Rupture Transmural disruption of the uterus, most
commonly associated with prior uterine surgeries or cesarean
section. Uterine rupture is estimated to occur in 0.7 % of
deliveries, the vast majority occurring in patients with a prior
cesarean delivery [24].

Disseminated Intravascular Coagulation (DIC): Systematic
activation of coagulation pathways causing diffuse fibrin
deposition, leading to consumption of coagulation factors and
platelets, and resulting in bleeding [25]. Conditions leading to
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DIC include sepsis, malignancy, trauma, amniotic fluid
embolism, placental abruption, retained intrauterine fetal
demise, liver failure, and ABO incompatibility.

Differential Diagnosis

Atony

Abnormal placentation
Retained products of conception
Uterine inversion

Uterine rupture

Cervical laceration

Vaginal laceration

Infection

Hematologic abnormalities [26]

¢ Bleeding diathesis, such as von Willebrand
disease

e Disseminated intravascular coagulation (DIC)

¢ Thrombocytopenia—caused by such etiologies
as preeclampsia, HELLP, gestational thrombo-
cytopenia, idiopathic thrombocytopenic pur-
pura (ITP), and thrombotic thrombocytopenic
purpura

¢ Anticoagulant medication

When You Get the Call Request IV access, a complete blood
count, blood type and antibody screen, and coagulation labs
(prothrombintime (PT) and activated partialthromboplastin
time (aPTT), fibrinogen). Consider requesting blood
products to be crossmatched or asking for emergency
release O-negative blood to be delivered to the beside,
particularly if the estimated blood loss is over 500 cc.

When You Arrive Ensure that the patient is hemodynamically
stable. In patients with significant and ongoing hemorrhage
on brief assessment, resuscitation should begin in parallel
with diagnosis (see section “Management”).
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History

Review the patient’s age and parity, and ask the delivering
providers or first responders to provide details of the deliv-
ery, including intrapartum blood loss, any complications
(including fever or shoulder dystocia), and ease of delivery of
the placenta. Suspect adherent or retained placenta if removal
of the placenta was difficult or if the placenta was not deliv-
ered within 30 min of delivery. A history of abdominal pain
or vaginal bleeding preceding or during labor may raise sus-
picion for an abruption, which can lead to DIC (see section
“Diagnosis” below).

Review the patient’s obstetric history, and elicit any sig-
nificant past medical history, including known bleeding dia-
theses, or prior episodes of excess bleeding with menses,
surgery, or deliveries. Review whether the patient has a his-
tory of hypertension or asthma, as some uterotonic agents are
contraindicated in these conditions.

Physical Examination

Patients with significant hemorrhage, particularly those with
any vital sign changes including tachycardia, should be taken
to the operating room for an exam under anesthesia. The
lighting and instruments of an operating room are optimal
for this examination and often necessary for adequate repair
of deep or complex vaginal or cervical lacerations or to per-
form a dilation and curettage if needed.

In stable patients, request a stretcher or bed with stirrups
to facilitate a thorough vaginal exam and repair of any lacera-
tions. An abdominal and bimanual exam should be per-
formed to assess fundal tone and evaluate for any clots or
retained placenta. A bedside ultrasound can also be useful
when performed by a skilled provider to assess for evidence
of retained products of conception (Fig. 12.3). If the uterine
fundus is difficult to palpate, ensure the patient’s bladder is
empty. A full or distended bladder can hinder uterine
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uterine wall

Fi6. 12.3 Retained placenta. Ultrasound image of retained placenta
in situ (Reprinted from Rosenstein and Vargas [27] with permission
from Elsevier)

contraction as well as make the exam more difficult. In a
hemorrhaging or unstable patient, a urinary catheter is indi-
cated for monitoring of output.

Diagnosis

The amount of hemorrhage should be estimated; stages of
hemorrhagic shock are shown in Table 12.2 [28]. In every
patient with bleeding more than 500 mL postpartum and
ongoing, a complete blood count, blood type and antibody
screen, and coagulation labs (prothrombin time (PT) and
activated partial thromboplastin time (aPTT), fibrinogen)
should be collected.

The underlying cause of uterine hemorrhage may be sug-
gested by the patient’s medical history—including known
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TasLE 12.2 Stages of hemorrhagic shock

Class I: blood volume lost Class II: blood volume lost

<15 % 15-30 %

Heart rate <100 beats per Heart rate >100 beats per
minute minute

Blood pressure normal Blood pressure normal
Respiratory rate 14-20 Respiratory rate 20-30 breaths
breaths per minute per minute

Urine output >30 mL per hour  Urine output 20-30 mL per hour
Mental status normal Mental status mildly anxious
Class III: Blood volume lost Class I'V: Blood volume lost
30-40 % >40 %

Heart rate >120 beats per Heart rate >140 beats per
minute minute

Blood pressure decreased Blood pressure decreased
Respiratory rate 30-40 breaths Respiratory rate >35 breaths per
per minute minute

Urine output 5-15 mL per hour Urine output negligible

Mental status anxious/confused Mental status confused/lethargic
Often marks the onset of decom-

pensated hypovolemic shock

Committee on Trauma [28]

thrombocytopenia or clotting disorders—and is often con-
firmed by physical examination. Uterine inversion is sug-
gested by depressed fundal height and part of the inverted
uterus prolapsing into the vagina. An abnormally adherent
placenta should be suspected in patients with a history of
uterine surgery or prior placenta accreta or following difficult
or piecemeal delivery of the placenta. Atony is suggested by
an enlarged, boggy uterus. Uterine rupture should be sus-
pected in patients with fetal bradycardia, abdominal pain
independent of contractions, and vaginal bleeding, though
hemorrhage may be concealed within the abdomen. Patients
with uterine rupture may develop hypovolemic shock; bed-
side ultrasound may reveal complex free fluid in the abdo-
men resulting from intra-abdominal hemorrhage [29].
Lacerations are usually visualized by vaginal exam, which
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should include a thorough assessment of the cervix, vaginal
sulci, and periurethral area. A cervical laceration should be
suspected if no vaginal laceration is identified and the uterus
has appropriate tone, without suggestion of retained products
of conception by ultrasound. There is usually insufficient time
for a formal ultrasound, but bedside ultrasound can be help-
ful in diagnosing retained products of conception when per-
formed by an experienced clinician (Fig. 12.3) [27].

Management

When postpartum hemorrhage is diagnosed, the available
anesthesia and obstetrics staff should be notified.

In hemodynamically unstable patients, resuscitation should
begin alongside the assessment. Most obstetric hemorrhage
protocols utilize a 1:1 ratio in transfusing units of red blood
cells to fresh frozen plasma, as obstetric hemorrhage can rap-
idly consume coagulation factors. Attention should also be
paid to fibrinogen replacement (in the form of fibrinogen
powder concentrate or cryoprecipitate), and a unit of apher-
esis platelets (usually composed of six units of random donor
platelets) should be administered after every six units of
packed red blood cells [30, 31]. Refer to Chap. 13, Preparing
for Urgent and Emergent Surgery, for further resuscitation
guidelines. For non-massive, goal-oriented resuscitation, goals
include (1) hemoglobin greater than 7 g per deciliter (dL); (2)
platelets above 50,000 per microliter (pL), particularly if sur-
gery is planned; (3) an international normalized ratio (INR)
less than 1.5; and (4) fibrinogen above 100 mg/dL [32, 33]. A
patient’s goal heart rate should generally be less than 100
beats per minute, with urine output at least 0.5 mL per kilo-
gram per hour.

If the etiology of hemorrhage is diagnosed, management
should focus on addressing that issue specifically. Uterine
inversion, an uncommon cause of postpartum hemorrhage,
can be diagnosed by physical exam immediately following
delivery. Replace the uterus manually, as quickly as possible.
Uterotonic medications should be stopped. Uterine relaxation
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may be required, which can be achieved with 50 pg of intra-
venous nitroglycerin, repeated up to three times as needed
[34]. Once the uterus is reverted, uterotonic agents should be
given to prevent recurrence and to improve tone. If this is
unsuccessful, surgical management may be required [35].

If retained products of conception or abnormal placenta-
tion (such as placenta accreta) is suspected, obstetricians may
need to perform manual removal of the placenta or dilation
and curettage, as needed. If a cervical laceration or deep sulcal
vaginal tear is suspected, vaginal packing can be placed until
the obstetrics team arrives; examination and repair in an oper-
ating room provides optimal visualization. If uterine rupture
is suspected, the patient will require laparotomy for repair.

Intravenous access, emptying the bladder, fundal massage,
and administration of uterotonics are first steps in the man-
agement of obstetrical hemorrhage (Table 12.3) [36-39]. If
hemorrhage continues, particularly if the estimated blood
loss reaches one liter, additional support should be requested
(including other obstetricians, anesthesiologists, and poten-
tially interventional radiologists or general surgeons).
Repeat labs should be sent emergently, including blood
count and coagulation studies (PT/INR, PTT, fibrinogen);
transfusions are often initiated by this point.

Uterine tamponade can be established with a Foley cath-
eter or Bakri® balloon (Cook Medical, Bloomington, IN),
inflated with normal saline; a 30 mL Foley catheter can be
inflated with 60 mL of normal saline, and a Bakri balloon can
hold up to 500 mL [40, 41]. If these are not available, lapa-
rotomy sponges can be used.

If bleeding persists, more significant intervention should
be considered, including uterine artery ligation, B-lynch
sutures, or hysterectomy, all of which require open abdomi-
nal surgery. Interventional radiology may also perform uter-
ine artery embolization, which can be helpful in the diagnosis
and management of genital tract lacerations, vascular inju-
ries or anomalies, refractory atony, and abnormal placenta-
tion (Fig. 12.4) [42,43]. Transferring patients to interventional
radiology, however, often requires time; for this reason,
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TaBLE 12.3 Uterotonic medications

Medication Comment
Misoprostol 800-1000 pg PO, SL, Peak serum concentration
PV or PR of misoprostol is
lower following rectal
administration

Oxytocin 10 units IM or 10-40
units IV in 1 L of normal saline or
lactated Ringer’s

Methylergonovine maleate Contraindicated in patients
(Methergine®, Novartis, East with hypertension
Hanover, New Jersey) 0.2 mg IM

every 2-4 h, or PO every 6-8 h

Carboprost tromethamine Contraindicated in patients
(Hemabate®, Pfizer, New York, with asthma or suspected
NY) 0.25 mg IM every 15-90 min, amniotic fluid embolism
maximum 8 doses

From: O’Connell et al. [37]; American College of Obstetricians and
Gynecologists [17]
PO oral, SL sublingual, PV vaginally, PR rectally, /M intramuscular

interventional radiology should be contacted earlier in the
process of managing postpartum hemorrhage.

After the immediate postpartum period, women with an
initial or primary hemorrhage are at risk of secondary hem-
orrhage. Secondary hemorrhage can occur between 24 h
and 6 weeks following delivery. Overall, secondary postpar-
tum hemorrhage affects 0.5-2 % of deliveries; of these
women, two-thirds will have experienced a primary hemor-
rhage [44]. In addition to the assessment indicated for pri-
mary hemorrhage, secondary hemorrhage should initiate
coagulation studies to assess for von Willebrand disease
and ultrasound imaging to assess for retained products of
conception and vascular malformations of the uterus,
including arteriovenous malformations and uterine artery
aneurysms.
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FiG. 12.4 Uterine artery embolization. Early (a) and delayed (b)
digital subtraction angiogram of pelvis. Pelvic hypervascularity is
clearly seen, with contrast blush at placental insertion sites (arrow-
heads). Contrast extravasation was present on right, at placental
insertion site. (¢), Angiogram obtained after embolic procedure
shows complete embolization of the uterine arteries (Reprinted
from the Hansch et al. [42] with permission from Elsevier)

Hypertensive Emergencies
Definitions

Hypertensive Disorders of Pregnancy Affecting up to 10 % of
pregnancies, associated with significant maternal and fetal mor-
bidity and mortality [45]. Risk factors for hypertensive disease
in pregnancy include nulliparity, extremes of maternal age,
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preeclampsia in prior pregnancy, obesity, pregestational diabe-
tes, thrombophilias, chronic hypertension, renal disease, and
multiple gestations [46]. Hypertension in pregnancy exists on a
spectrum of clinical disease, from chronic hypertension (hyper-
tension predating pregnancy) and gestational hypertension
(new-onset hypertension without associated hematologic,
hepatic, renal, or neurologic dysfunction) to preeclampsia and
eclampsia (preeclampsia with seizure). Preeclampsia is defined
as a syndrome of hypertension with proteinuria or with end-
organ dysfunction [45]. Please see section “Diagnosis” for the
diagnostic criteria of preeclampsia. Hemolysis, elevated liver
enzymes, and low platelet (HELLP) syndrome is a related
condition.

Delivery is usually curative for these diseases,and improve-
ment of laboratory values occurs in the following days; hyper-
tension usually improves within 48 h of delivery, but may rise
again after 3—-6 days or present for the first time after delivery.
The incidence of postpartum preeclampsia is unknown, par-
ticularly as many hypertensive women are asymptomatic [47].
Preeclampsia could bring a woman to the emergency room as
many as 6 weeks postpartum and should therefore not be
overlooked, particularly if the presentation includes head-
ache and associated hypertension.

Differential Diagnosis

Hypertension

Chronic hypertension

Gestational hypertension

Preeclampsia

HELLP syndrome

Acute fatty liver of pregnancy (AFLP)

Systemic lupus erythematosus

Thrombotic microangiopathies (including throm-
botic thrombocytopenic purpura and hemolytic
uremic syndrome)

(continued)
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(continued)

Renal artery stenosis

Pheochromocytoma

Drug effect: illicit drugs such as cocaine and amphet-
amines and withdrawal from antihypertensive
medication or alcohol

Postpartum Seizure

Eclampsia

Underlying seizure disorder

Withdrawal from alcohol or benzodiazepines

Central nervous system lesions, including bleeding arte-
riovenous malformations or ruptured aneurysms

When You Get the Call Ask for a full set of vital signs. Pregnant
patients with hypertension, particularly those at least 20
weeks of gestational age, should be transferred to the
hospital’s Labor and Delivery unit for maternal and fetal
assessment. More commonly, a postpartum patient may
present to an emergent care setting without immediately
available Labor and Delivery facilities and will require initial
assessment and stabilization in the emergency room [48]. If
possible, however, patients within acute hypertension within 6
weeks postpartum should also be seen and assessed in a
Labor and Delivery Triage unit, given obstetricians’ expertise
with this issue.

When You Arrive Review the full vital signs flow sheet. If severe
range blood pressures are present (systolic blood pressure of
at least 160 mmHg or diastolic blood pressure of at least
110 mmHg), repeat the blood pressure with a manual cuff to
confirm. The length of an appropriately sized blood pressure
cuff is 1.5 times the circumference of the upper arm. If severe
blood pressure is confirmed, request IV access in anticipation
of potentially administering parenteral medication.
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History

Upon arrival, if the patient is conversant and well appearing,
proceed with a full past obstetrics and medical history, includ-
ing hypertensive, renal, hepatic, pulmonary, and autoimmune
disease. Review any complications in this pregnancy or
hypertensive diseases in a prior pregnancy. Review whether
the patient has a history of epilepsy or recent head trauma. If
the patient is postpartum, review her delivery date and
course, and review any complications or hypertensive issues
intrapartum.

Complete a review of systems, including questions about
headache, visual disturbances, nausea, vomiting, shortness of
breath, right upper quadrant (RUQ) pain, and acutely wors-
ened edema, particularly in the face and hands [45]. In preg-
nant patients, obtain a routine obstetrical review of systems
including fetal movement, vaginal bleeding, rupture of mem-
branes, or abdominal pain.

Physical Examination

A complete physical exam should be performed, including
cardiac and pulmonary exams, an abdominal exam assessing
for RUQ and uterine tenderness, and a neurologic exam to
assess for evidence of hyperreflexia and clonus; note edema
of the upper and lower extremities and face. In pregnant
patients with viable fetuses, continuous fetal monitoring is
preferred during the acute assessment and blood pressure
treatment. While the patient’s transfer to a Labor and
Delivery unit is facilitated, if possible, assessment with
Doppler or ultrasound should be performed to document the
fetal heart rate. An appropriate fetal heart rate is between
110 and 160 beats per minute [5].

Diagnosis

Initial laboratory assessment of a pregnant or postpartum
patient presenting with new or acutely worsened hypertension
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or seizure includes a complete blood count, complete meta-
bolic panel (including liver function tests and creatinine), uric
acid, lactate dehydrogenase, and a urine sample to allow for
calculation of the protein to creatinine ratio. Also consider
sending a urine toxicology screen as drugs of abuse can elevate
blood pressure. Patients with acute focal neurologic symptoms
may require emergent head computed tomography (CT) to
assess for stroke. In women with preeclampsia, a CT scan may
show hypodense lesions in the occipital lobes, at the gray-white
matter junction [49]. In pregnant women with new-onset
hypertension, a formal obstetrical ultrasound should be
obtained to confirm normal fetal growth and umbilical artery
Doppler flow, as fetal growth restriction is more common in
hypertensive disorders of pregnancy [45].

Gestational Hypertension is diagnosed as systolic blood
pressure greater than or equal to 140 mmHg or diastolic
blood pressure greater than or equal to 90 mmHg on two
occasions at least 4 h apart, after 20 weeks of gestation in a
woman with previously normal blood pressure [45]. Women
presenting with severely elevated blood pressures—a systolic
blood pressure of 160 mmHg or more and/or a diastolic blood
pressure of 110 mmHg or more—can receive the diagnosis
within a shorter interval (minutes) to facilitate timely
antihypertensive therapy. Patients diagnosed with gestational
hypertension should have no other laboratory abnormalities
or neurologic symptoms.

Preeclampsia is diagnosed by the same blood pressure limits
as gestational hypertension, in combination with either a
protein to creatinine ratio greater than or equal to 0.3 in a
urine sample or a urine dipstick reading of 1+ if other
quantitative methods are not available [45]. A 24-h urine
collection can also be used —with 300 mg or more considered
a positive finding—but this result is frequently not available
in the setting of an acute presentation. In the absence of
proteinuria, new-onset hypertension with the new onset of
thrombocytopenia, renal insufficiency, or elevated liver
enzymes is consistent with preeclampsia. Preeclampsia with
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severe features, specifically, applies to patients with
new-onset hypertension and any of the following:

e Thrombocytopenia: Platelet count less than 100,000/pL

e Progressive renal insufficiency: Serum creatinine concen-
tration greater than 1.1 mg/dL or a doubling of baseline
serum creatinine in the absence of other renal diseases

e Impaired liver function: Elevated serum concentrations of
liver transaminases to twice normal levels, severe right
upper quadrant or epigastric pain unresponsive to medica-
tion and not accounted for by alternative diagnoses, or
both

¢ Pulmonary edema

e New-onset cerebral or visual disturbances

HELLP syndrome is further defined as the presence of
thrombocytopenia with platelets less than 100,000 /uL, elevated
liver enzymes with AST greater than or equal to 70 IU per liter
(L), and evidence of hemolysis, including schistocytes on
peripheral blood smear, lactate dehydrogenase greater than or
equal to 600 IU/L, or bilirubin greater than or equal to 1.2 mg/
dL [50].

Clarifying the etiology of a seizure acutely can be difficult.
Idiopathic seizure disorders or intracranial pathology may be
more likely as the cause of seizures after 48—72 h postpartum
or if the patient is already receiving magnesium prophylaxis
for the diagnosis of eclampsia [45]. In patients with known
seizure disorders, serum levels of patients’ antiepileptic medi-
cations should be sent to ensure serum levels are in the thera-
peutic range, though results are not immediately available.

Management

In pregnant patients presenting with acute or worsening
hypertension, fetal considerations include reducing blood
pressure to prevent placental abruption, while not reducing
blood pressure so quickly as to cause placental hypoperfusion
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and fetal distress. Continuous fetal monitoring during the
acute diagnosis and treatment of severe hypertension or
eclampsia is preferable. Of note, fetal bradycardia will often
occur during maternal seizure activity and most often resolves
with maternal stabilization [45].

In women with viable fetuses presenting before 34 weeks
GA with preeclampsia with severe features or eclampsia,
betamethasone (12 mg IM every 24 h for two doses) or dexa-
methasone (6 mg PO every 12 h for four doses) should be
administered to promote fetal lung maturity. Delivery should
not be delayed to allow for the full steroid course in the pres-
ence of uncontrollable hypertension, seizure, pulmonary
edema, placental abruption, disseminated intravascular coag-
ulation, or nonreassuring fetal status [45].

Recommendations for the timing and mode of delivery in
women with hypertensive diseases of pregnancy are beyond
the scope of this chapter. These guidelines are outlined in
“Hypertension in Pregnancy,” published by the American
College of Obstetricians and Gynecologists’ Task Force on
Hypertension in Pregnancy [45]. In general, stable women
with gestational hypertension or preeclampsia without severe
features without other indications for delivery are delivered
at 37 0/7 weeks GA. Delivery is usually recommended at 34
0/7 weeks GA in pregnant patients with preeclampsia with
severe features without indications for earlier delivery.
Delivery may be indicated prior to 34 0/7 weeks GA due to
maternal or fetal instability, including uncontrollable hyper-
tension, seizure, pulmonary edema, placental abruption, dis-
seminated intravascular coagulation, or nonreassuring fetal
status [45].

Hypertension

Pregnant patients with hypertension, particularly those at
least 20 weeks of gestational age, should be transferred to the
Labor and Delivery unit within the hospital for maternal and
fetal assessment. On a Labor and Delivery unit, continuous
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fetal monitoring can be performed while blood pressure
medications are administered, which can result in decreased
placental perfusion and fetal distress. Similarly, postpartum
patients with acute hypertension within 6 weeks of their
delivery are ideally assessed in a Labor and Delivery Triage
unit, given obstetricians’ expertise with this issue.

Once the diagnosis of a hypertensive disorder related to
pregnancy is made in the emergent setting, the need for anti-
hypertensives and intravenous magnesium sulfate for seizure
prophylaxis should be determined, while arranging transfer
to an appropriate obstetric service. Antihypertensive medica-
tions are indicated in women with blood pressures consis-
tently in the severe range, defined as systolic blood pressures
of 160 mmHg or more or diastolic pressures of 110 mmHg or
more. The goal is to reduce blood pressure to below
160/110 mmHg, keeping in mind that an excessive decrease in
blood pressure in pregnancy can restrict placental perfusion
and cause fetal distress [48].

Labetalol is considered the first-line medication for the
management of hypertensive diseases of pregnancy
(Table 12.4) [45]. Drug choice should also be based upon
maternal comorbid conditions, possible adverse effects, and
clinician’s comfort and experience with the medications.

The range of acceptable medications is broader in the
postpartum period. In addition to these, please see Chap.
14, Common Postoperative and Inpatient Issues, for addi-
tional antihypertensives that could be used in postpartum
patients. Angiotensin-converting enzyme inhibitors, in par-
ticular, are not recommended in pregnancy, but are safe for
breastfeeding patients (as are labetalol, hydralazine, and
nifedipine) [52].

For women with preeclampsia with severe features, sei-
zure prophylaxis with magnesium sulfate is indicated [53].
Magnesium sulfate reduces the incidence of eclamptic
seizures by 50 % in patients with preeclampsia [54]. Dosing
regimens vary; commonly, a loading dose of 4-6 g IV is
administered, followed by 1-2 g per hour as a continuous IV
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TaBLE 12.4 Antihypertensive medications in pregnancy
When to consider

Antihypertensive Dose alternatives

Labetalol 10-20 mg IV, doubled Heart block

up to 80 mg every Bradycardia
10-20 min, to a
maximum daily dose

Acute heart failure

of 300 mg B.ronchoconstrictive
disease
Hydralazine SmglIVorlM, Increased intracranial
redosed up to 10 mg  pressure
every 20-40 min Myocardial ischemia
Aortic dissection
May cause reflex
tachycardia, headaches,
hypotension
Nifedipine 10-20 mg orally, May cause reflex
repeated in 30 min as tachycardia or
needed headaches

American College of Obstetricians and Gynecologists [45, 48],
Johnson et al. [51], Duley et al. [54]

infusion. In pregnant patients, magnesium sulfate is contin-
ued during delivery and 24 h postpartum; in postpartum
patients, magnesium sulfate is generally administered for at
least 24 h [45]. In patients receiving magnesium sulfate, regu-
lar assessments of mental status, reflexes, respiratory status,
and urine output should be performed to monitor for mag-
nesium toxicity; altered mental status, loss of the patellar
reflex, and depressed respiratory rate are signs of magne-
sium toxicity. Additionally, magnesium sulfate is contraindi-
cated in women with heart block or myocardial damage and
must be used with caution in patients with myasthenia gravis
or significant renal impairment, as magnesium is renally
excreted [55].
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Seizure

Comprehensive management of a seizing patient is beyond the
scope of this chapter, except to note that eclampsia should be
very strongly considered in any pregnant patient or postpartum
patient within 6 weeks of her delivery. Postpartum eclamptic
seizures are more common in the first 48-72-h postpartum [45].

Eclamptic seizures are typically self-limited. Initial
interventions include supportive care, airway protection to
prevent aspiration, and prevention of maternal injury, while
also initiating magnesium sulfate and blood pressure control.
The goal is to stabilize the patient for transfer to an appropri-
ate obstetric service.

Magnesium sulfate is administered for the indication of
prevention of recurrent seizure and is a more effective pro-
phylaxis against recurrent seizure in the eclamptic population
than either phenytoin or diazepam [56]. In patients with IV
access, magnesium sulfate is administered at a dose of 4-6 g
1V, followed by 1-2 g per hour as a continuous IV infusion. If
IV access is not yet established, deep IM administration of
10 g of magnesium sulfate (5 g IM into each buttock) can also
be used [56]. Women with eclampsia should also receive anti-
hypertensives to control elevated blood pressures to levels
below 160/110 mmHg.

In rare cases, women have seizures despite magnesium sul-
fate treatment. An additional bolus of magnesium (24 mg IV)
can be administered in the event of recurrent seizure, provided
the patient does not have signs of magnesium toxicity [56]. In
the event of refractory seizures, benzodiazepines can also be
used, such as lorazepam (0.1 mg/kg IV, maximum 2 mg/min),
allowing one minute to assess effect before redosing [57].

Trauma in Pregnancy with a Viable Fetus
Definitions
Trauma in Pregnancy Affects approximately 1in 12 pregnancies

and is the leading non-obstetrical cause of maternal death [58].
Trauma in pregnancy is also a considerable cause of fetal
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morbidity and mortality, primarily through placental abruption
and preterm birth [58, 59]. Motor vehicle collision (MVC) is a
common cause of trauma, affecting 207 per 100,000 pregnancies
[60]. The primary obstetrical concern with MVC is strain on
the uterus, which may result in placental abruption through
sheer force and tensile failure (countercoup) [61]. Intentional
trauma during pregnancy is most commonly due to intimate
partner violence, which increases the risk of preterm birth by
2.7-fold and of low birth weight by 5.3-fold [62].

The scope of this section is limited to non-catastrophic
blunt trauma as well as a brief discussion of catastrophic
trauma in pregnancy at gestational ages of fetal viability.

When You Get the Call Ask for the patient’s gestational age
and whether the patient is hemodynamically unstable or
gravely injured. Consider enlisting available resources if
significant or catastrophic injuries are suspected. Obtain a
cesarean section operative kit to bring to the emergency room
if the patient is reported to be gravely injured.

When You Arrive Assess the patient’s mental status and
hemodynamic stability. Review the patient’s gestational age;
if the fetus is viable, urgently request Doppler or ultrasound
confirmation of fetal cardiac activity.

History

In a hemodynamically stable patient, obtain a history of the
circumstances surrounding the trauma. After MVC, inquire
about collision speed, whether airbags were deployed, and
whether the patient was wearing a seatbelt or driving (as the
steering wheel may cause direct trauma to the uterus). Ask
where on her body the patient sustained impact, and inquire
about ongoing symptoms of pain. Obtain an obstetrical
review of systems including fetal movement, vaginal bleeding
or loss of fluid, or contractions. Additionally, screen for inti-
mate partner violence. Obtain a full past medical and surgical
history as well as an obstetrical history including current
gestational age and complications of the pregnancy.
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Physical Examination

An initial evaluation of a pregnant woman who has suffered
trauma should follow non-obstetric guidelines for trauma
assessment. The patient should also be positioned in the left
lateral position to reduce compression of the aorta by the
gravid uterus. Assessment of fetal status should include
confirming gravid state and evidence of ongoing fetal life,
usually with bedside ultrasound.

Management

The primary management goal is to stabilize the condition
of the mother, as fetal outcomes are directly correlated with
early and aggressive maternal resuscitation (Fig. 12.5) [61,
63]. In pregnant patients who have sustained significant
trauma, initial interventions include placing the patient in
the full left lateral position, administering 100 % oxygen,
and establishing IV access above the diaphragm [64].
Lateral positioning shifts the gravid uterus off the inferior
vena cava, improving cardiac return. Hypotension, defined
as a systolic blood pressure below 100 mmHg or less than
80 % of baseline, should be avoided, to ensure adequate
placental perfusion.

For women who are clinically stable and well appearing
following blunt trauma, an initial period of continuous fetal
monitoring with fetal heart rate monitoring and tocometer to
assess for contractions should be conducted over 4 h [61]. In
the absence of worsening pain or evidence of six or more
contractions per hour, the patient may be discharged with
strict instructions to return if she develops worsening pain or
vaginal bleeding. If six or more contractions per hour are
documented, the patient should be observed with continuous
fetal monitoring for a period of at least 24 h given the con-
cern for possible evolving placental abruption or preterm
labor. In these patients, consider checking a complete blood
count, coagulation labs, and potentially a formal ultrasound,
to assess for occult placental abruption.
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Women who are Rhesus factor (Rh) negative are at risk
for isoimmunization if fetomaternal hemorrhage occurs.
Though the true incidence is unknown, it is estimated that
fetomaternal hemorrhage occurs in 8-30 % of pregnant
women involved in trauma [65]. It is recommended that all
Rh-negative mothers who present with a history of abdomi-
nal trauma should receive one 300 mg prophylactic dose of
Rho(D) immune globulin within 72 h of the traumatic event,
if they have not received a dose within the prior 12 weeks
[61]. A Kleihauer-Betke (KB) test can be sent to quantify
fetomaternal hemorrhage, chiefly to determine if additional
doses of Rho(D) immune globulin are indicated [61].

In the event of cardiac arrest associated with catastrophic
trauma, the 2010 American Heart Association guidelines
account for the altered anatomy and physiology of pregnancy,
recommending prompt airway management and performance
of chest compressions slightly higher on the sternum than
usual, in the supine position with manual left uterine dis-
placement [64]. If manual leftward displacement of the uterus
does not result in successful resuscitation, the patient can be
positioned in a leftward tilt, up to 30° [66]. Defibrillation may
be used as needed, as no studies have documented maternal
or fetal harm from this intervention; recommended drug dos-
ages need not be altered due to pregnancy [64].

If these interventions fail to resuscitate a patient after
4 min of chest compressions, the treatment team must move
forward with cesarean delivery so as to optimize cardiopul-
monary resuscitation (CPR) and survival of mother and
infant. Cesarean section should be considered in any preg-
nancy at 20 weeks GA or more, or in any pregnancy in which
the fundus reaches the umbilicus, due to aortocaval compres-
sion [64]. Effective maternal resuscitation is not possible until
optimal cardiac output and venous return are restored by
delivery of the fetus [67]. Given the possible need for emer-
gent cesarean, preparations for the procedure should com-
mence at the onset of CPR.
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Postpartum Infectious Complications

Differential Diagnosis

Fever

Wound infection (perineal or cesarean wound)
Endomyometritis

Pelvic hematoma or abscess

Mastitis or breast abscess

Ciystitis

Pyelonephritis

Necrotizing fasciitis

Septic pelvic thrombophlebitis

Opvarian vein thrombosis

Deep vein thrombosis (DVT)

Pulmonary embolism (PE)

Pneumonia

Medication effect (drug fever)

Clostridium difficile colitis

Urinary tract or bowel injury at cesarean section
Retained foreign body at cesarean section

Definitions

Endomyometritis A polymicrobial infection of the decidua or
myometrium and parametrial tissues. Endomyometritis
accounts for approximately 2 % of postpartum patient
presentations to the emergency room [68]. Risk factors for
postpartum endomyometritis include cesarean delivery,
lower socioeconomic status, obesity, young maternal age,
nulliparity, prolonged labor induction, and meconium-
stained amniotic fluid [69].

Mastitis Occurs in up to 10 % of lactating women, usually
occurring 2 weeks after delivery [70, 71]. Mastitis is most
often caused by methicillin-sensitive Staphylococcus aureus,
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though  methicillin-resistant ~ Staphylococcus  aureus,
Streptococcus pyogenes, Escherichia coli, and coagulase-
negative staphylococci are also causal organisms [72].
Patients may report a history of difficult or inconsistent
breastfeeding or cracked nipples, both of which predispose
women to mastitis [73].

When You Get the Call Ask for a complete set of vital signs to
assess for hemodynamic instability. Begin to formulate a dif-
ferential diagnosis regarding the possible source of the
infection.

When You Arrive Review the patient’s vital signs to assess
for hypotension, tachycardia, or hypoxia. Review the
patient’s discharge summary and cesarean section opera-
tive report if available, including the extent of dissection,
complications, administration of perioperative antibiotics,
and use of thromboprophylaxis.

History

Review with the patient when her primary symptoms began,
and any associated symptoms, including but not limited to
fever, localizing pain, nausea, vomiting, diarrhea, dysuria, uri-
nary frequency, or foul-smelling vaginal discharge. Ask the
patient for the date and mode of her delivery, and review any
complications of the delivery including infections, retained
products of conception, postpartum hemorrhage, postpartum
dilation and curettage, or other interventions. For patients
who had vaginal deliveries, review whether the patient had an
episiotomy or perineal laceration. Ask whether the patient is
breastfeeding and whether she recently stopped breastfeed-
ing or changed the duration or frequency of feeding. Ask the
patient whether she resumed sexual activity since her deliv-
ery, which is usually prohibited until 6 weeks postpartum due
to risk of ascending infection.

Review the patient’s obstetrical history and her full medi-
cal history, including risk factors for infection such as obesity,
diabetes, and immunosuppression [74]. Ask the patient
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whether she has a history of venous thromboembolism or
known thrombophilia, though patients are hypercoagulable
in the postpartum period regardless. Review her prior surgi-
cal history, as prior surgeries may increase the risk of adhe-
sions and intraoperative injury to other organs. Make note of
any current medications, including immunosuppressant med-
ications or anticoagulant therapy.

Physical Examination

In the setting of fever, the patient should have a head-to-toe
assessment, including assessments of the oropharynx, heart,
lungs, abdomen, skin, and lower extremities. An abdominal
exam should focus on the cesarean section incision, if appli-
cable, assessing for erythema, drainage or fluctuance, and the
uterine fundus, assessing for tenderness. A bimanual exam
may be helpful in the assessment of endomyometritis—noting
fundal tenderness, cervical motion tenderness, or malodorous
discharge—but may be far too uncomfortable for recently
postpartum patients. Any perineal laceration or episiotomy
repair should be inspected, using a gynecology bed with stir-
rups for better visualization. In addition, a thorough breast
exam should be performed to assess for erythema, skin break-
down, or fluctuance to suggest the presence of an abscess.

In some cases of wound breakdown, it may be necessary to
administer topical or local anesthetics, or even light sedation,
in order to fully explore the extent of wound breakdown.
Cesarean incisions with significant drainage or skin separa-
tion should be probed for fascial dehiscence.

Diagnosis

A temperature of 100.4 °F (38 °C) on two occasions more
than 4 h apart or a single temperature of 101 °F (38.5 °C)
constitutes a fever [75]. Patients with significant complica-
tions, such as severe wound infection or pelvic abscess,
may present with septic physiology—including tachycardia,
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tachypnea, hypotension, and/or oliguria—which must be
identified and treated quickly (Table 12.1) [76-78]. For fur-
ther management of sepsis, see Chap. 1, Acute Pelvic Pain.
Laboratory testing should include a complete blood count
with a differential and urinalysis. In patients with a fever of
38.5 °C (101 °F) or more, consider collecting blood cultures in
addition to a urine culture, and cultures of any purulent
wound exudate. Many diagnoses can be made without imag-
ing in the postpartum population (including mastitis, endo-
myometritis and superficial wound complications). Abdominal
CT may be indicated in ill-appearing patients, particularly
after cesarean section, or those who have failed outpatient
management. Of note, hemostatic agents (such as Gelfoam®,
Pfizer, New York, NY) placed at the time of cesarean section
may appear as an abscess on imaging. Diagnosis and manage-
ment of the most common postpartum infectious complica-
tions—breast infections, endomyometritis and wound
infections—are discussed together in the next section.

Management

Please see Chap. 16, Complications of Minimally Invasive
Gynecologic Surgery, for the diagnosis and management of
pelvic abscess and hematoma, cystitis, pyelonephritis, necro-
tizing fasciitis, septic pelvic thrombophlebitis, and ovarian
vein thrombosis.

Breast Infections

Women with mastitis or breast abscess typically report ten-
derness and erythema of the affected breast, often associated
with fever, fatigue, and headaches [73]. Women with breast
engorgement, which is a noninfectious process, may present
similarly. Breast engorgement is, however, typically a bilateral
process characterized by breast firmness and warmth, with-
out erythema or high fever [71]. Breast engorgement usually
begins within 48-96 h postpartum [79].
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Patients with the diagnosis of mastitis suggested by exam
can be started on antibiotics. In patients with refractory or
hospital-acquired cases of mastitis, a culture of the breast
milk may help guide treatment [73]. Patients with refractory
mastitis or palpable mass on exam should have a breast ultra-
sound to assess for abscess. Empiric treatment of uncompli-
cated mastitis is dicloxacillin (500 mg PO every 6 h),
cephalexin (500 mg PO every 6 h), or amoxicillin-clavulanate
(875 mg PO every 12 h) [73]. If MRSA is suspected, trime-
thoprim-sulfamethoxazole (160-800 mg, PO every 12 h) or
clindamycin (300 mg PO every 6 h) can be prescribed.
Optimal length of therapy has not been described; commonly
antibiotics are prescribed for 10-14 days.

In patients diagnosed with mastitis, use of warm com-
presses and breast massage at initiation of breastfeeding
may be helpful. Nonsteroidal anti-inflammatory medications
can be used for pain. Patients with either mastitis or engorge-
ment often stop breastfeeding due to concerns over infecting
their infant, and this can exacerbate the problem. Women
with mastitis should breastfeed or pump every 2-3 h [80].

Breast abscess is initially managed with needle aspiration
and antibiotics [81]. The needle aspiration is increasingly per-
formed by interventional radiologists [82]. Large, multilocu-
lated, or refractory cases may require surgical consultation
for incision and drainage.

Endomyometritis

Women with postpartum endomyometritis typically present
with abdominal pain and fevers and may report vaginal
bleeding or foul-smelling discharge. On physical examina-
tion, significant fundal tenderness along with fever is highly
suggestive of endomyometritis, and the diagnosis is usually
made clinically.

Most women with postpartum endometritis and fever
generally require admission for IV antibiotic therapy.
Commonly used regimens include (1) gentamicin (4-7 mg/kg
1V daily), clindamycin (900 mg IV every 8 h), and ampicillin
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(2 g IV every 6 h) and (2) ampicillin-sulbactam (3 g IV every
6 h) [83]. Improvement in symptoms typically occurs within
48-72 h of treatment in the majority of women. For women
without improvement, pelvic ultrasound should be consid-
ered to assess for abscess or septic pelvic thrombophlebitis,
and consultation with obstetrics, interventional radiology, or
general surgery (depending on the suspected infectious
source) may be indicated for further management.

Physicians should maintain a high index of suspicion for a
rare but potentially lethal cause of postpartum endometritis:
Streptococcus pyogenes, also called group A streptococcus
(GAS), which is associated with a mortality rate of 2 % [84].
Once patients develop fulminate sepsis, mortality ranges
from 30 to 70 % [85]. Most patients present within days of
delivery, though patients may also develop GAS endometritis
2 weeks or more postpartum [86]. Patients with GAS endo-
metritis usually have high fevers (above 102 °C) and flu-like
symptoms, including myalgias, nausea, and vomiting [87].
Patients may have little fundal tenderness on exam, though
they may report severe general abdominal pain [87]. An
endometrial culture (or at least cervical/vaginal culture)
should be obtained to confirm the diagnosis. Patients with
GAS endometritis should receive penicillin (2—4 million units
IV every 4-6 h) and clindamycin (600-900 mg every 8 h intra-
venously) for 10-14 days [88]. Patients with severe penicillin
allergies can receive vancomycin (30 mg/kg per day IV in two
divided doses) and clindamycin. Women without improve-
ment, or who are developing signs of sepsis, require prompt
surgical management—usually hysterectomy—to control the
source of infection [86, 87].

Wound Infections

Worsening pain at an incision, accompanied by warmth, ery-
thema, or induration, is suggestive of a surgical site infection.
Complications of cesarean incisions, including infection,
hematoma, and dehiscence, occur in 1-2 % of patients [89].
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Forty percent of these wound infections present after dis-
charge from the hospital [90]. In patients with possible infec-
tion of the cesarean incision, if examination or imaging
suggests the presence of a fluid collection under the skin—
seroma, hematoma, or purulence—or purulent fluid is
expressed from the incision, a wound should be opened, irri-
gated, and managed with wet-to-dry dressings [91-93]. In
instances of fluid collection and breakdown, the wound
should be carefully probed to ensure that the fascia is intact.
Fascial dehiscence may also be suggested by abdominal CT. If
there is any concern for fascial dehiscence, the patient should
be transferred to Labor and Delivery if available; otherwise,
a general surgery consultation should be obtained, to arrange
for wound exploration and repair [93].

While opening a supetficial collection in a cesarean wound
can be a sufficient management, if surrounding erythema is
observed, or fever and/or leukocytosis is documented, antibiot-
ics should be given. For mild symptoms, cephalexin (500 mg
PO every 6 h) or trimethoprim-sulfamethoxazole double
strength (160-800 mg PO every 6 h) can be used [88].
Trimethoprim-sulfamethoxazole and clindamycin (300450 mg
PO every 6 h) provide coverage for methicillin-resistant
Staphylococcus aureus [94]. Evidence of severe or systemic
infection requires admission for parenteral antibiotics.

Wound infections of the perineum can occur after lacera-
tion or episiotomy. The rate of perineal wound complications
is estimated to be 0.5-6 % [51, 83]. Pain and dysuria are the
most common presenting symptoms, with or without fevers
and malaise. Thorough examination, including a rectal exam,
is needed to determine the extent of the infection and/or
breakdown; local or general anesthesia may be required to
fully explore the wound.

Treatment of infected perineal wounds involves establish-
ing drainage, typically through removing sutures and debrid-
ing the infected wound. Broad-spectrum antibiotic coverage
should be initiated for severe perineal wound infections; regi-
mens used for endomyometritis can be applied. In addition to
IV antibiotics, further wound exploration may be warranted
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with debridement of any necrotic tissue. There is currently
insufficient evidence to determine whether healing by sec-
ondary intention or reoperation is superior [96]. If there is
any clinical suspicion for severe, life-threatening infection
such as necrotizing fasciitis, aggressive and immediate surgi-
cal exploration is warranted; please see Chap. 16,
Complications of Minimally Invasive Gynecologic Surgery,
for more information.
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