
Editor’s note: This is the third part in the ED Legal Letter series of abdomi-
nal pain. The first two parts detailed common presentations of adult
abdominal pain. Part four will discuss pediatric abdominal pain. This

third part will discuss ectopic pregnancy and trauma in pregnancy. The cases
presented will describe negligence of unsuspecting emergency physicians who
did not follow acceptable risk management strategies in dealing with obstetric
patients and encountered subsequent litigation. These common chief complaints
of patients presenting to the emergency department (ED) can lead to high-risk
complications for the patient and unborn child if not adequately evaluated and
promptly treated. The risk management strategies in this article, if followed, will
improve patient outcomes and reduce the potential for litigation.

Ectopic Pregnancy
Case #1. Nicholas vs. Brooklyn Hospital Center.1 On July 6, 1999, Ella

Nicholas presented to Woodhull Medical Center in Brooklyn, NY, with com-
plaints of abdominal and pelvic pain. Mrs. Nicholas was seen by the ED
physician, who told her that she was in good health. There were no further
instructions or tests. After this visit, she took a two-week vacation and devel-
oped a ruptured ectopic pregnancy that resulted in death on Aug. 1, 1999. Her
husband sued the medical center, claiming that the ED physician failed to per-
form an appropriate examination, including failure to perform an ultrasound.
The defendants argued that the complaints did not necessitate an ultrasound,
and that her care was acceptable. This action eventually settled for $2 million.
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Discussion

The incidence of ectopic pregnancy in the United
States has increased significantly during the past few
decades, with more than 100,000 cases annually,2

accounting for approximately 2% of reported preg-
nancies. Complications from ectopic pregnancy are
the leading cause of first-trimester mortality, and
related deaths account for 9% of all pregnancy-related
deaths in the first trimester.3 The estimated yearly cost
of hospitalization, disability, and lost wages due to
ectopic pregnancy exceeds $1 billion.4

Bilateral ectopic pregnancies have been reported,
but are rare. Heterotopic pregnancies occur in 1/10,000
to 1/30,000 and are increasing with use of infertility
drugs. Risk factors for ectopic pregnancy include tubal
surgery,5 previous ectopic pregnancy,6 IUD use,7 pelvic
inflammatory disease,8 endometriosis, infertility treat-
ment, and in-utero exposure to diethylstilbestrol. 

Any woman of childbearing age who presents

with irregular menses, vaginal bleeding, or abdomi-
nal pain may have an ectopic pregnancy. There is
significant risk of missing an ectopic pregnancy.
Ectopic pregnancy is missed up to 50% of the time
at the first office visit, and 36% of the time at the
first ED visit.9 Vital signs may or may not be helpful
in distinguishing ectopic pregnancy from alternative
diagnoses. Hypotension is a variable finding and
may be seen in 10-50% of patients.10 Tachycardia or
bradycardia may be seen. Tachycardia often is seen
in association with hypovolemia and is an early sign
of shock due to hemorrhage. Bradycardia also may
be seen in ectopic pregnancy and may be due to
increased vagal tone associated with peritoneal irri-
tation due to intra-abdominal bleeding.

The classic triad for ectopic pregnancy is lower
abdominal pain, amenorrhea, and vaginal bleeding.
However, this triad is poorly sensitive or specific.
These three symptoms occur together in only 40-
70% of cases of proven ectopics.11 Abdominal pain is
the most reliable symptom and is present in 95-100%
of cases. Pain due to unruptured ectopic is classically
steady and localized to one or both lower quadrants,
but pain may be intermittent and colicky. One author
found that women with ectopic pregnancy were more
likely to have moderate-to-severe sharp pain, lateral
or bilateral tenderness on abdominal or pelvic exam,
and a uterus less than 8-week size with cervical
motion tenderness on pelvic exam.12 Midline pain
decreased the risk of ectopic. Pain with urgency to
defecate in acutely ill patients suggests the possibili-
ty of intra-abdominal bleeding and may be associated
with rupture.13 Ruptured ectopic presents with acute
pain of fewer than 24 hours duration, whereas those
with unruptured ectopic commonly complain of
more persistent pain for more than 24 hours.14 Pain
may be exaggerated by urination or defecation due to
peritoneal irritation. Movement or bending over also
may worsen pain. 

Back pain and shoulder pain may be seen due to
hemorrhage with peritoneal irritation. About 50% of
patients with hemoperitoneum have peritoneal signs on
exam. Adnexal tenderness occurs in most patients and
usually is ipsilateral but may be bilateral. Adnexal 
mass is a variable finding, present in up to 40-50% of
patients and usually is ipsilateral.11 One group found
that in 40 patients with proven ectopic, adnexal mass
could not be palpated even under anesthesia.15 Cervical
motion tenderness can be seen due to hemoperitoneum,
and fullness in the cul-de-sac can signify rupture.16
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Vaginal bleeding is reported in 60-80% of patients.
More than 80% of patients will describe a missed peri-
od. Most patients will present 4-5 weeks after their
missed period, during weeks 4-12 of pregnancy.

Advances in diagnostic testing have helped reduce
morbidity and mortality by allowing for earlier and
more accurate diagnosis. Use of beta-hCG testing
and ultrasonography reduced the case fatality rate
from 35.5 per 10,000 ectopic pregnancies in 1970 to
3.4 per 10,000 pregnancies in 1987.17 Any woman of
childbearing age with abdominal pain should have a
urine pregnancy test (UPT) performed on arrival to
the ED. UPT is both sensitive and specific for preg-
nancy,18 and false-negative results are rare. Serum
beta-hCG testing should be done in those women
with a positive UPT at risk for ectopic. Serum test-
ing is used in combination with ultrasound to differ-
entiate intrauterine pregnancy (IUP) from threatened
abortion or ectopic. Mean levels will be lower for
ectopic vs. IUP. Levels should double every 48
hours in IUP up to about 6-7 weeks gestational
age.19 Longer doubling times (about seven days)
suggest abnormal IUP or ectopic.20 Serum testing is
of major value in establishing the discriminatory
zone above which a normal IUP should be visual-
ized on ultrasound. Absence of intrauterine gesta-
tional sac on transvaginal ultrasound (TVUS) when
hCG levels exceed the discriminatory zone suggests
ectopic.19 For transabdominal ultrasound, absence of
gestational sac with a serum beta-hCG level greater
than 6500 mIU/mL is suggestive for ectopic.21 For
transvaginal ultrasound, a gestational sac should be
seen with levels greater than 1500 mIU/mL. Patients
with levels greater than 2000 and no definite IUP on
TVUS are at high risk of ectopic pregnancy.22

Pelvic ultrasound has become a key diagnostic aid in
identifying and ruling out ectopic pregnancy. Ultra-
sound (US) is indicated in all women with pelvic pain
or vaginal bleeding and a positive UPT23, 24 that have
not had previous ultrasound to identify an IUP. Emer-
gency physicians commonly begin evaluation with
bedside transabdominal ultrasonography (TAUS).
Bedside US in the ED is fast, reliable, accurate, and
improves outcomes.22, 25, 26 One study argues for a cost-
effective strategy where emergency physicians screen
all patients at risk for ectopic with US at the first visit
and obtain formal US if ED US is indeterminate or
shows no IUP.27 Evidence of a normal IUP includes
appearance of a normal-appearing, double-ringed ges-
tational sac and yolk sac, fetal pole, or heartbeat.25 This

usually excludes ectopic pregnancy, as heterotopic
pregnancy is rare. 

TVUS provides greater resolution of pelvic
structures vs. TAUS and is superior in diagnosing
ectopics.24 TVUS is used in women with nondiag-
nostic results on TAUS. An adnexal mass plus the
presence of free pelvic fluid correlates best with
ectopic.28 Endometrial stripe thickness is reduced
and is predictive of risk of ectopic pregnancy when
hCG less than 1000.29 Free fluid or blood in the cul-
de-sac or intraperitoneal gutters suggests rupture but
no finding on TVUS is a reliable indicator of rupture.
Even though TVUS is superior in diagnosis of
ectopic pregnancy, about 15% of TVUS are indeter-
minate,30 and 25% of these patients eventually will
be diagnosed with ectopic.31 The rate of change of
serial hCG is predictive of ectopic pregnancies in
symptomatic patients with indeterminate TVUS.32

Patients with increasing hCG and an empty endome-
trial cavity on US are at highest risk, and two-thirds
will go on to have a confirmed ectopic.

All women suspected of ectopic pregnancy and who
have unknown Rh status should have Rh testing per-
formed. Anti-D immune globulin should be adminis-
tered to Rh-negative patients. Management of patients
with suspected ectopic pregnancy hinges on a combi-
nation of ultrasonography in conjunction with beta-
hCG testing and a consideration of the clinical picture.
(See insert, Figure 1.)33

Care should be taken when discharging patients with
low beta-hCG levels and indeterminate examinations,
as a significant number of patients in this subgroup will
develop ectopic pregnancy. To minimize the likelihood
of ruptured ectopic pregnancy outside of the hospital,
patients and family members require detailed instruc-
tions (including risks and symptoms that warrant
immediate return for re-evaluation), and close follow-
up with serial beta-hCG examinations should be
arranged. Patients should be involved in decision-
making, and discussions should be documented.

Pitfalls in Management
1. Failure to maintain a high index of suspicion

for ectopic pregnancy. Ectopic should be considered
in all women of childbearing age with abdominal
pain or vaginal bleeding, and urine pregnancy test-
ing is mandatory.

2. Failure to consider ectopic in women with
risk factors. Women with a history of tubal
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surgery, previous ectopic, IUD use, or PID have an
increased risk of ectopic pregnancy, and the diag-
nosis must be considered.

3. Over-reliance on vital signs and physical
exam findings. A high index of suspicion is required
for early and accurate diagnosis.

4. Over-reliance on laboratory testing and sono-
graphic findings. Serum beta-hCG testing and ultra-
sonography are aids in the diagnosis and manage-
ment of women with suspected ectopic; however,
they do not replace clinical judgment. The quality 
of ultrasonography is operator-dependent, and the
absence of an adnexal mass or free fluid on ultra-
sound does not exclude ectopic pregnancy.

5. Failure to arrange for follow-up or provide
detailed discharge instructions. Obstetric consulta-
tion is critical in women with findings suggestive of
ectopic pregnancy. Careful planning with detailed
instructions and close obstetric follow-up is crucial
for women who are to be discharged home.

Preeclampsia and Eclampsia
Case #1. Doolittle v. Phipps.34 Lynn Doolittle was

approximately 30 weeks pregnant in October 1992
when she developed severe abdominal pain, headaches,
nausea, and vomiting. She presented to Physicians
Immediate Care and was seen by Dr. Phipps. Dr.
Phipps found Mrs. Doolittle to have elevated blood
pressure and a significant amount of proteinuria.
Despite this, she was discharged with a diagnosis of
upper respiratory tract infection and was treated with
bed rest and over-the-counter medication. Mrs. Doolit-
tle visited relatives the next day, where she developed
worsening headaches and hypertension. Later that
evening, she was taken to a nearby hospital and was
diagnosed with preeclampsia. She was transferred to
another hospital and, after arrival, developed seizures
and placental abruption. Emergency cesarean section
was performed, but her son suffered brain damage due
to fetal hypoxia and intracerebral hemorrhage. He
developed cerebral palsy and seizure disorder as a
result of his injuries. A $1.5-million settlement was
reached.

Discussion
Severe preeclampsia is an obstetric emergency

with potential fatal outcome for both mother and
fetus. The major goal for ED physicians is the early

diagnosis of preeclampsia and initiation of therapy
to prevent maternal complications without compro-
mising fetal well-being. Hypertension in pregnancy
is the most common medical disorder of pregnancy,
affecting 5-15% of pregnancies.35 Of these women,
70-80% have preeclampsia.36

Preeclampsia is defined as a maternal blood pres-
sure of greater than 140 mmHg systolic or greater
than 90 mmHg diastolic, usually beginning after 20
weeks gestation.37 It usually is associated with pro-
teinuria and/or edema. It is a pregnancy-specific
syndrome of reduced organ perfusion related to
vasospasm, activation of the coagulation cascade,
and perturbations in blood volume and pressure con-
trol. It most commonly affects women at extremes
of reproductive age, younger than 19 years or older
than 35 years old.38 It is the second-leading cause 
of maternal mortality in the United States and is a
major cause of neonatal morbidity and mortality. 

Risk factors for preeclampsia include nulliparity,
diabetes mellitus, underlying renal disease, history of
maternal hypertension, previous history of preeclamp-
sia, obesity, lack of prenatal care, multiple gestation,
and hydatidiform mole. Eclampsia is defined as the
presence of seizures in a woman with preeclampsia
that cannot be attributed to other causes. Traditionally,
it has been thought of as the end-stage of preeclampsia,
but some argue that it is a subset rather than the end of
a continuum.39

Preeclampsia may occur at any point during ges-
tation or during the postpartum period. Most women
present near term, and it is seldom seen at fewer
than 20 weeks gestation. Preeclampsia at fewer than
20 gestation weeks may signify the presence of a
hydatidiform mole, multiple gestation, or collagen
vascular disease. Eclampsia is the most dangerous
complication of preeclampsia. Most eclampsia
occurs antepartum; however, postpartum eclampsia
does occur and can present without classic pre-
eclamptic signs.40 Other complications include
HELLP syndrome (Hypertension, Elevated Liver
enzymes, Low Platelets), disseminated intravascular
coagulation, pulmonary edema, acute renal failure,
hepatic hematoma, and placental abruption.

The classic presentation of preeclampsia occurs in
the woman in her third trimester of pregnancy who
presents with hypertension, proteinuria, and general-
ized edema, but the presentation often is variable.
Women with mild disease often are asymptomatic
and have only hypertension and mild proteinuria.
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Signs and symptoms indicating severe eclampsia
include blood pressure greater than 160 mmHg sys-
tolic or 90 mmHg diastolic, headache, visual distur-
bance, shortness of breath, abdominal pain, nausea
and vomiting, and rapid weight gain or onset of gen-
eralized edema. (See insert, Table 1.)

The diagnosis of preeclampsia is clinical, and a
high index of suspicion is required to make the diag-
nosis. Hypertension is the sine qua non of preeclamp-
sia,41 and a search for the illness should be made in
any pregnant woman with elevated blood pressure.
History and physical examination should be directed
to look for signs and symptoms of severe disease such
as petechiae, dyspnea and rales, epigastric or right
upper quadrant abdominal tenderness, oliguria,
altered mental status, and hyperreflexia. These find-
ings should prompt the emergency physician to rapid
action to prevent eclampsia and the onset of seizures.
In all women with suspected preeclampsia, intra-
venous access should be obtained and fetal monitor-
ing should be initiated. Foley catheterization should
be performed in all women with proven preeclampsia
to monitor urine output for signs of oliguria. Labora-
tory studies should include urinalysis, complete blood
count, platelet count, electrolytes (including magne-
sium), BUN and creatinine, liver function tests, LDH,
and coagulation profile. Radiologic imaging is of lim-
ited benefit. Ultrasonography is useful to monitor
fetal well-being. Computed tomography of the head is
unnecessary unless the mother develops focal neuro-
logic symptoms or altered mental status.42

The goals of the ED management of women with
preeclampsia are fourfold: 1) to prevent maternal com-
plications without compromising fetal well-being; 2)
treat hypertension to prevent maternal cardiovascular
and neurologic complications; 3) prevent seizures; and
4) provide monitoring of maternal and fetal condition.
Hospitalization is required to prevent maternal seizures
and to monitor the fetus. Early obstetric consultation is
critical. For cases of mild preeclampsia, management
primarily consists of bed rest and observation of mater-
nal and fetal well-being. For severe preeclampsia, the
initiation of seizure prophylaxis and antihypertensive
therapy is indicated. The definitive treatment is deliv-
ery of the fetus.

Magnesium sulfate is the drug of choice to prevent
seizures in preeclampsia. It has been shown to be
superior to diazepam and phenytoin in the prevention
of seizures in women with preeclampsia.43,44 An initial
bolus of 4 g of a 20% solution is infused over 10-15

minutes, followed by a continuous infusion of 2 g/h.
Mental status, respiratory rate, urine output, and patel-
lar reflexes are monitored frequently while the infu-
sion is continued. Toxicity occurs with levels that
exceed 7 mEq/L. Loss of patellar reflexes is an early
sign of magnesium toxicity and occurs at levels of 8-
10 mEq/L. Respiratory depression occurs with levels
exceeding 11 mEq/L, and respiratory arrest occurs
with levels greater than 13 mEq/L. If signs of toxicity
develop, the infusion should be discontinued. Over-
dose also may be reversed with intravenous calcium
gluconate, 1 g of a 10% solution over 3-5 minutes.

Antihypertensive medications are indicated in
women with severe preeclampsia (blood pressure
greater than or equal to 160/110). The goal of therapy
is to lower the maternal blood pressure to a diastolic
pressure of 90-100 mmHg. Further reduction in mater-
nal blood pressure may impair placental perfusion and
produce fetal distress. It should be remembered that
blood pressure control does not cure preeclampsia or
prevent progression to eclampsia. The main goal of
blood pressure control is to prevent cardiovascular and
neurologic complications. 

Hydralazine is the first-line agent for blood pressure
control. It is given intravenously with an initial dose of
5 mg, followed by repeated doses of 5-10 mg IV every
20 minutes if there is no response. A second-line agent
should be considered if there is no response after a
total dose of 20 mg. Labetolol is a second-line agent
when hydralazine fails. Sodium nitroprusside is a
third-line option in rare cases when both hydralazine
and labetalol fail to lower maternal blood pressure. If
nitroprusside is used, invasive blood pressure monitor-
ing is recommended, as this medication can precipitate
severe hypotension that can lead to uteroplacental
insufficiency with fetal distress.

Management of full-blown eclampsia requires
prompt action on the part of the emergency physician
to prevent further complications in both the mother and
fetus. Airway and breathing must be addressed and air-
way management initiated if necessary. A search for
other causes of seizure should be made. Immediate
administration of magnesium sulfate is critical to ter-
minate ongoing seizures and prevent further seizures in
women with eclampsia.45 Dosing of magnesium sulfate
is similar for that in women in preeclampsia. Up to 10-
15% of women will have a second seizure,41 and a sec-
ond loading dose of 2-4 g IV may be administered. In
cases of recurrent seizures, treatment with intravenous
diazepam and/or phenytoin may be attempted.
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Preeclampsia: Pitfalls in Management

1. Failure to recognize preeclampsia. A search
for preeclampsia should be made in all pregnant
women with hypertension. 

2. Failure to admit patients with preeclampsia.
Women with preeclampsia, regardless of severity,
require urgent OB consultation and hospital admis-
sion for fetal and maternal monitoring.

3. Delay in administration of magnesium sulfate.
Therapy with magnesium sulfate should be initiated
immediately in all women with severe preeclampsia
to prevent seizures. 

4. Delay in treatment of seizures. Treatment for
eclampsia should be started immediately in any
pregnant woman who presents with hypertension
and seizures. 

5. Delay in treatment of hypertension. Although
lowering blood pressure does not cure preeclampsia
or prevent seizures, careful blood pressure control is
necessary to prevent maternal cardiovascular and
neurologic complications.

Spontaneous Abortion
Case #1. Pressley v. Oakwood Hospital.46 Angelia

Pressley, a 19-year-old woman at 18 weeks gestation,
presented to Oakwood Hospital’s ED with complaints
of lower abdominal cramps and vaginal spotting. Dr.
Kossak, the OB attending, placed Ms. Pressley on a
fetal monitor for one hour. Ms. Pressley was dis-
charged home 2½ hours later. After arriving home,
Ms. Pressley continued to have cramping and later
miscarried. It was later discovered that Ms. Pressley
had a urinary tract infection (UTI). Ms. Pressley sued
the hospital and Dr. Kossak, claiming that the plaintiff
failed to recognize premature labor, failed to prescribe
intravenous antibiotics for the UTI and IV fluids to
stop the labor, and that she was discharged home
before the urinalysis was completed. The defendants
contended that Ms. Pressley’s evaluation and treatment
were appropriate, that cramping had ceased at the time
of discharge, and that even with antibiotics and IV flu-
ids, Ms. Pressley still would have miscarried. The jury
returned a verdict of $100,000 in favor of the plaintiff.

Discussion
Spontaneous abortion is defined as the expulsion

of the products of conception without external

interference prior to 20th week of gestation. The
majority occur before 16 weeks, with a most of
these occurring before eight weeks’ gestation.
There are five types of spontaneous abortion. A
threatened abortion occurs when there is vaginal
bleeding in first half of pregnancy with closed cer-
vical os. An inevitable abortion occurs with vagi-
nal bleeding in the first half of pregnancy with pro-
gressive cervical dilation but no passage of the
products of conception. An incomplete abortion
occurs with the partial passage of the products of
conception with an open cervical os. A “missed”
abortion refers to a nonviable embryo or fetus that
is retained in utero. The term is less accurate since
ultrasonography and serial beta-hCG testing can
provide accurate diagnosis of fetal death. First-
trimester or second-trimester fetal death are more
accurate terms. In a completed abortion, all of the
products of conception have been passed, and the
cervical os is closed. Threatened abortion occurs in
10-20% of recognized pregnancies, and 50-75% 
of threatened abortions end in miscarriage.47-49 Up 
to 30% of all pregnancies may result in sponta-
neous abortion with early pregnancy loss.50

Abdominal pain and vaginal bleeding in a preg-
nant woman are classic signs of spontaneous abor-
tion. In threatened abortion, vaginal bleeding is
mild. Lower abdominal pain or cramping may be
absent, but when present, the risk of progressing to
complete miscarriage is increased.51 Moderate vagi-
nal bleeding is seen with an inevitable abortion, and
pain due to uterine contractions is more persistent.
Vaginal bleeding is heavier and sometimes excessive
in cases of incomplete abortion. This occurs because
the partially separated placenta prevents myometrial
contraction; life-threatening hemorrhage may result.
Bleeding is minimal or absent with missed abortion;
in most cases, women will present with an intermit-
tent brown discharge. In completed abortions, sud-
den cramping and vaginal bleeding occur, followed
by slight vaginal spotting and diminished cramping
after the products of conception are fully expelled.

Serious complications from miscarriage are rare.
Mortality from spontaneous abortion is low, but life-
threatening hemorrhage can occur with incomplete
abortion. Chorioamnionitis and disseminated intravas-
cular coagulation are potential complications in
women with missed abortion. Other complications
include recurrent spontaneous abortion and maternal
depression due to the psychological trauma due to
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miscarriage. Fortunately, women who miscarry have a
high likelihood of delivering a live infant with the next
pregnancy. Apgar found that in women with one or
two previous miscarriages, there is an 80-85% chance
of the next pregnancy resulting in a live-born child.48

Wilcox also found that most women with early loss
had normal fertility and delivered a live infant; one-
third of women conceived in next cycle and 95%
eventually conceived.50 This information may be con-
veyed to comfort an ED patient who has lost a fetus.

In the ED, a careful history and physical examina-
tion is necessary. Physical examination should
include a careful abdominal examination searching
for evidence of tenderness, peritonitis, and uterine
size. During the pelvic examination, one should
assess: 1) whether the cervix is open or closed; 2) if
clots or tissue are present in the vaginal vault; 3) the
degree of vaginal bleeding; and 4) uterine size, ten-
derness, and the presence of any adnexal masses or
tenderness. When in doubt, the cervix may be
probed with a pair of ring forceps to determine
whether the internal os is open or closed. Cotton
swabs should be avoided, and probing should be
avoided completely in the second trimester. Any
clots or tissues found in the vault should be exam-
ined for chorionic villi.

Laboratory testing is limited in the diagnosis and
management of spontaneous abortion. A complete
blood count may be helpful in cases of persistent
bleeding to assess the degree of blood loss. All women
with suspected spontaneous abortion require Rh typ-
ing and administration of anti-D immunoglobulin if
Rh-negative. A search for urogenital infection is indi-
cated, as treatment of asymptomatic bacteriuria and
bacterial vaginosis may prevent preterm labor and
later miscarriage.52 

As with ectopic pregnancy, ultrasonography is help-
ful in the diagnosis and management of spontaneous
abortion. An ultrasound aids in determining the loca-
tion of the pregnancy, assessing fetal viability, and
identifying the presence of retained products of con-
ception. TAUS should detect the presence of fetal heart
tones (FHT) in most pregnancies by 7-8 weeks and in
virtually all pregnancies by 9-10 weeks. If FHT are
identified, the risk of miscarriage, even in the face of
vaginal bleeding, is only 5.5%.53 In several studies, the
absence of FHT at 9-10 weeks gestational age accu-
rately predicted miscarriage in nearly all cases.54,55

However, failure to detect FHT at fewer than 9-10
weeks cannot reliably predict status or outcome,

especially in patients with a closed cervix. A gestation-
al sac should be visible on TVUS by 5 weeks, a yolk
sac by 6 weeks, and fetal heart motion by 8 weeks ges-
tational age.

The role of serum beta-hCG testing in the man-
agement of spontaneous abortion is to help assess
the viability of the fetus when ultrasonography is
indeterminate or when gestational age is fewer than
6-7 weeks.56 Stable or declining hCG levels, or evi-
dence of fetal demise on ultrasound, are strong evi-
dence of nonviability and miscarriage.

Management of spontaneous abortion in the ED first
focuses on ensuring the hemodynamic stability of the
mother. Once stability is ensured, management is based
on the type of spontaneous abortion. All Rh-negative
women should receive anti-D immunoglobulin. 

In the first trimester, a 50-mcg dose is given 
and a full 300-mcg dose is given in the second
trimester. For threatened abortion, patient educa-
tion and support are key goals in management. Up
to 50% of women with threatened abortion will go
on to miscarry, and there is no treatment to prevent
miscarriage. 

The woman with a threatened abortion should be
advised that routine activities will not harm the preg-
nancy. She should avoid intercourse, tampons, and
douching as long as she is having bleeding. If tissue is
passed, it should be saved and brought to the obstetri-
cian or ED for examination. She should receive explicit
instructions to return immediately for fever, a signifi-
cant increase in bleeding, worsening pain, or other
symptoms that might indicate ectopic pregnancy. For
inevitable or incomplete miscarriage, dilation and
curettage is standard treatment to remove remaining
intrauterine contents. It also is recommended for cases
of first- and second-trimester fetal death due to the the-
oretical risk of disseminated intravascular coagulation
and the psychological effects of carrying a dead fetus.51

For completed abortion, management is complicated
because it is rarely clear whether the miscarriage truly
is completed. Women who miscarry and have no or
minimal evidence of endometrial tissue on ultrasound,
mild bleeding, and gestational age fewer than eight
weeks may be managed expectantly.57 On the other
hand, dilation and curettage is indicated in women with
significant residual tissue. If a woman is to be managed
expectantly, she should be instructed to return for fever,
cramping or pain, increased bleeding, or the passage of
tissue. Gynecologic follow-up should be arranged to
ensure completion of the miscarriage.
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Pitfalls in Management

1. Failure to recognize spontaneous abortion.
Spontaneous abortion should be considered in any
pregnant woman with vaginal bleeding or abdominal
pain. Fetal viability should be performed.

2. Failure to consider ectopic pregnancy. Ectopic
pregnancy should be considered in all women who
are being evaluated for possible spontaneous abortion. 

3. Failure to identify and treat urogenital infection.
Asymptomatic bacteriuria and bacterial vaginosis have
been identified as causes of preterm labor and prema-
ture rupture of membranes. Failure to identify and treat
these conditions may result in later complications.

4. Failure to check Rh status and provide anti-D
immunization. All Rh-negative pregnant women with
spontaneous abortion should receive anti-D immuno-
globulin in the ED before admission or discharge.

5. Failure to consult an OB. Consultation with an
OB should be performed in cases where the gestation-
al age of the fetus is at the borderline of viability.

Trauma in Pregnancy
Case #1. Sutton v. Winter Haven Hospital.58

Stephanie Sutton was eight months pregnant when
she was involved in a motor vehicle accident on Jan.
18, 1995. 

Dr. Stamper, the ED physician, assumed her care.
Mrs. Sutton claimed that she asked Dr. Stamper to
examine her baby in utero, but this was not done.
During her evaluation, the ED nursing staff had dif-
ficulty obtaining a consistent fetal heartbeat. The
nursing staff contacted Mrs. Sutton’s OB, Dr. Fear-
ing, to inform her of the accident and concerns for
the baby’s well-being. 

According to the plaintiffs, Dr. Fearing did not
immediately come to the hospital, nor did she order
continuous fetal monitoring. In addition, they claimed
that Dr. Fearing did not consider emergent cesarean
delivery after being notified of the nursing staff’s
inability to obtain a consistent fetal heartbeat. The Sut-
tons argued that negligence on part of Dr. Stamper, Dr.
Fearing, and the hospital nursing staff resulted in the
stillbirth of their son a few days later. 

The defendants denied negligence, claiming that the
baby had died prior to arrival to the ED due to com-
plete placental abruption and umbilical cord infarction
at the time of the accident. The Suttons, however,
maintained that a gradual abruption occurred at the

time of the accident, which progressed to a complete
abruption that led to her son’s death. Drs. Fearing and
Stamper claimed that the ED nursing staff were negli-
gent in failing to report the inability to obtain heart
tones, and if this had been reported in a timely fashion,
actions would have been taken to save the child’s life.
The jury returned a $501,141 verdict in favor of the
Suttons.

Discussion
Traumatic wounds and injuries occur in 6-7% of

all pregnancies. Trauma is the most common cause
of maternal death, accounting for 46.3% of fatalities
in pregnant women.59 The management of the preg-
nant trauma patient poses two unique challenges to
the emergency physician. First, the pregnant woman
undergoes several anatomic and physiologic alter-
ations during gestation that alter evaluation and
management. Second, the ED physician has two
lives to consider, each with a different response to
trauma.60 Optimal care is critical to ensure the best
possible outcome for both mother and child.

There are multiple anatomic and physiologic
changes that occur during pregnancy. (See insert,
Table 2.) Laboratory values also are altered in preg-
nancy, and results of laboratory tests must be inter-
preted in light of these changes. (See insert, Table
3.) These alterations must be accounted for when
managing the pregnant trauma patient.

Most cases of trauma in pregnancy are due to
blunt trauma. Although interpersonal violence and
direct falls are potential causes of blunt abdominal
trauma, motor vehicle collisions account for the
majority of traumatic injuries in pregnancy. A major
problem in many of these cases is the lack of or
improper use of seat belts.61 Unbelted women have a
higher risk of fetal death, and improperly placed lap
belts can cause a significant increase in force trans-
mitted through the uterus.62 This transmitted force
may result in either placental abruption or uterine
rupture. Placental abruption occurs when the stiff,
inelastic placenta shears away from the elastic uter-
ine wall. This results in disruption in placental blood
flow, resulting in fetal hypoxia and distress. Signs of
abruption include vaginal bleeding, uterine tender-
ness, contractions, or irritability. Up to 70% of fetal
losses occur due to abruptio placentae,63 with fetal
mortality reaching more than 50%.64 In addition,
women with placental abruption are at a higher risk
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of disseminated intravascular coagulation. Uterine
rupture is a relatively rare occurrence and most often
is seen with high-speed motor vehicle collisions,
which distribute large forces to the uterus. Maternal
shock, abdominal pain, and palpable fetal parts are
typical findings. Fetal demise is common, as placen-
tal blood flow is disrupted completely by uterine
rupture. Direct fetal injury may arise due to maternal
pelvic fractures, and fatal in utero injuries often are
due to intracranial hemorrhage or skull fracture.

Penetrating trauma in pregnancy is a less common
event, but it comprises a disproportionately large
percentage of trauma cases in urban areas.65 The
gravid uterus alters injury patterns in cases of pene-
trating trauma. The uterus protects the abdominal
viscera from injury but places the fetus at high risk
of injury and death. Fetal injury rates of up to 89%
and mortality of up to 71% have been reported.66

Also, there is an increased risk of injury to the
bowel or solid organs with upper abdominal wounds
due to elevation by the gravid uterus.

Management of the pregnant trauma patient follows
the ABCs of basic and advanced trauma life support.
The primary survey focuses on the mother, with a lim-
ited examination of the fetus to assess gestational age
and fetal heart tones. The mother, due to a limited oxy-
gen reserve and increased oxygen demand during
pregnancy, quickly can become hypoxic, causing fetal
distress. Therefore, oxygen therapy should be started
early and continued throughout the primary and sec-
ondary surveys until maternal hypoxia, shock, and
fetal distress have been ruled out. Early intravenous
access is critical for volume resuscitation. Care must
be taken when assessing for maternal hypovolemia, as
signs of shock can and will be masked by an increase
in maternal blood volume during pregnancy. Signs of
hypotension and shock may not appear until signifi-
cant blood loss has occurred, and fetal compromise
may be advanced by this time. Early fluid resuscita-
tion with crystalloid and blood are thus indicated. Lac-
tated Ringer’s solution is the resuscitation fluid of
choice. Unless spinal cord injury is suspected, all
women at more than 20 weeks gestation should be tilt-
ed to the left to avoid hypotension due to compression
of the inferior vena cava by the gravid uterus. At the
end of the primary survey, a focused examination of
the uterus is performed to assess gestational age. Fun-
dal height provides a quick estimation of gestational
age and potential viability. Fetal heart tones can be
assessed by Doppler ultrasound as early as 10 weeks

of age. If the uterus is fewer than 24 weeks in size, or
if fetal heart tones are absent, treatment should focus
solely on the mother.

A sterile speculum examination should be per-
formed to visualize for genital tract injury, cervical
dilation, and any vaginal bleeding or leakage. Evidence
of vaginal bleeding suggests the presence of placental
abruption, while clear fluid may represent rupture of
membranes. Fetal evaluation during the secondary sur-
vey centers on assessing for fetal heart rate and move-
ment. All women greater than 20 weeks gestation
should be placed on continuous tococardiographic
monitor. Fetal monitoring is essential, as the fetus is the
“canary in the coal mine” that serves to warn of occult
maternal hypovolemia.67 Signs of fetal hypoxia and
distress include tachycardia or bradycardia, decreased
beat-to-beat variability, and late decelerations.

In the pregnant trauma patient, routine trauma blood
work should be sent. In addition, all mothers should
have blood type with Rh factor screening performed.
Coagulation studies should be sent in cases of multiple
trauma or if abruption is suspected. A Kleihauer-Betke
(KB) test also should be performed to assess for feto-
maternal hemorrhage (FMH) due to trauma. FMH can
result in Rh sensitization of Rh-negative mothers. Most
labs that use the KB test screen for FMH of 5 mL or
more. Unfortunately, the amount of FMH sufficient to
sensitize an Rh-negative woman is less than this 5-mL
level. Therefore, all Rh-negative women should receive
anti-D immune globulin. A single 300-mcg dose RhIG
protects against 30 mL of FMH; additional doses are
given when the amount of FMH exceeds this amount.

Radiographic studies play a role in the diagnosis and
management of maternal injuries, and necessary diag-
nostic studies should not be withheld out of concern for
fetal radiation. However, these studies should be per-
formed with regard for the fetus’ protection, and radia-
tion exposure should be minimized. Ultrasonography is
the first-line imaging modality to evaluate for maternal
blunt abdominal trauma. Ultrasound is fast, noninva-
sive, and allows for simultaneous assessment of fetal
viability and maternal injuries. Ultrasonography is sen-
sitive, specific, and accurate for detecting intra-abdom-
inal injuries in blunt trauma.68 It also allows assessment
of fetal heart rate, movement, gestational age, and
amniotic fluid volume. It is not, however, reliable for
the diagnosis of placental abruption, as up to 50% of
injuries may be missed.69 Diagnostic peritoneal lavage
(DPL) also can be safely performed to evaluate for
intra-abdominal injury, and computed tomography may
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be used in the stable patient with indeterminate ultra-
sound or DPL findings.

Ultimate management depends on the stability of
the mother and fetus. Maternal stabilization is key to
preventing fetal distress. When the mother has been
stabilized, care then can focus on the child. Fetal loss
can occur even in cases of minor trauma or when
abdominal injury is absent; therefore, all pregnant
trauma patients greater than or equal to 20 weeks ges-
tation should be monitored. Monitoring is essential to
help ensure fetal survival. One group found that up to
60% of fetal deaths after emergent cesarean section
occur with the underuse of monitoring and delay in
recognition of fetal distress.70 Another study recom-
mends a minimum of four hours of cardiotocographic
monitoring to assess for signs of fetal distress or con-
tractions that may signify placental abruption.69 If the
mother and fetus are unstable, maternal resuscitation
is critical to ensure fetal well-being. Any life-saving
procedures should be performed prior to cesarean sec-
tion. Perimortem cesarean section may be performed
emergently in cases of maternal cardiopulmonary
arrest with gestational age greater than 20 weeks and
fetal heart tones present.

Pitfalls in Management
1. Failure to secure the airway and provide oxy-

genation. The pregnant woman has a limited oxygen
reserve and can become hypoxic quickly. In addition,
the fetus cannot tolerate prolonged periods of hypoxia. 

2. Reliance on maternal heart rate and blood
pressure to diagnose blood loss. Pregnant women
have increased vascular reserve and may not show
signs of hypovolemia until significant blood losses
have occurred. Fetal distress is the most sensitive
sign of maternal hypovolemia. Early IV access and
fluid resuscitation is key to maintaining intravascu-
lar volume and ensuring uterine perfusion.

3. Reliance on ultrasonography to diagnose pla-
cental abruption. Ultrasound is not sensitive for
abruption. Fetal distress is the most sensitive indicator
of placental abruption, and fetal monitoring is critical.

4. Failure to monitor for signs of intrauterine
pathology. Fetal loss may occur even in cases of
minor trauma. All women greater than 20 weeks
gestation require a minimum of four hours of car-
diotocographic monitoring to assess for fetal distress
and other signs of placental abruption. 

5. Failure to recognize fetal distress. Normal fetal

heart rate is 120-160 beats per minute. Signs of fetal
distress include bradycardia, tachycardia, decreased
variability, and decelerations.
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CE/CME Questions
17. All of the following are true about preeclampsia/eclamp-

sia except:
A. Hypertension is the most common medical disorder of

pregnancy.
B. Preeclampsia is unusual with a gestational age fewer

than 20 weeks.
C. Magnesium sulfate is the drug of choice to prevent

seizures in preeclampsia.
D. Hydralazine is the drug of choice for blood pressure

control.
E. Blood pressure control cures preeclampsia and prevents

seizures.

18. Which of the following is false?
A. Trauma in pregnancy is the leading cause of maternal

death.
B. Blunt trauma is more common than penetrating trauma

in pregnancy.
C. Guarding and rebound are reliable signs of intraperi-

toneal hemorrhage.
D. In the absence of spinal injury, all pregnant trauma

patients should be placed on the left side.
E. Ultrasound is the first-line imaging modality for blunt

abdominal trauma in pregnancy.

19. Which of the following is true about ectopic pregnancy?
A. The triad of amenorrhea, abdominal pain, and vaginal

bleeding are present in more than 90% of cases.
B. Abdominal pain is the most reliable symptom.
C. The vast majority of patients with hemoperitoneum have

peritoneal signs.
D. Feeling an adnexal mass on pelvic exam is very common.
E. An intrauterine pregnancy should be seen on vaginal

ultrasound when the HCG level exceeds 1000 mIU/mL.

20. All of the following are pitfalls in the management of
miscarriage except:

A. failure to recognize vaginal bleeding as a spontaneous
abortion.

B. failure to consider ectopic pregnancy in the differential
diagnosis.

C. failure to identify and treat urinary tract infections.
D. failure to check Rh status and provide anti-Deuteronomy

immunization.
E. failure to arrange a dilation and curettage when miscar-

riage has occurred.

Answers: 17. E; 18. C; 19. B; 20. E.

60 ED Legal Letter™ — May 2003

Managing the Intoxicated PatientIn Future Issues:

CE/CME Objectives

[For information on subscribing to the CE/CME program, contact

customer service at (800) 688-2421 or e-mail customerservice@

ahcpub.com.]

The participants will be able to:

• identify high-risk patients and use tips from the program to

minimize the risk of patient injury and medical malpractice

exposure;

• identify a “standard of care” for treating particular conditions

covered in the newsletter; 

• identify cases in which informed consent is required;

• identify cases which include reporting requirements; 

• discuss ways in which to minimize risk in the ED setting.

CE/CME Instructions

Physicians and nurses participate in this continuing medical
education/continuing education program by reading the arti-
cle, using the provided references for further research, and
studying the questions at the end of the article. Participants
should select what they believe to be the correct answers,
then refer to the list of correct answers to test their knowl-
edge. There is no need to complete and return a Scantron
form. To clarify confusion surrounding any questions
answered incorrectly, please consult the source material. 

At the conclusion of this semester, you must complete
the evaluation form that will be provided at that time,
and return it in the reply envelope that will be provided
to receive a certificate of completion. When your evalua-
tion is received, a certificate will be mailed to you.
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Insert. Managing Problem Pregnancies

Table 1. Classification of Preeclampsia41

MILD PREECLAMPSIA

• Hypertension BP greater than or equal to 140/90 mmHg 
• Proteinuria Trace to 2+ based on semiquantitative 

assay of a random urine specimen
• Edema Generalized edema of the hands and face

SEVERE PREECLAMPSIA

• Hypertension BP greater than or equal to 160/110 mmHg
• Proteinuria 3+ or greater on random urine sample
• Oliguria Less than 400 mL urine output in 24 hours
• Thrombocytopenia Platelet count < 100,000/mm3

• Pulmonary edema
• Cerebral disturbance Headache, altered metal status, seizures
• Visual disturbance Blurred vision, scotoma

Table 2. Anatomic and Physiologic Changes of Pregnancy and Their Clinical 
Effect

SYSTEM ALTERATION CLINICAL EFFECT

Cardiovascular Increased cardiac output Major hemorrhage with uterine injury
Increased uterine blood flow
Increased heart rate
Decreased peripheral resistance Maternal hypotension in supine position
Caval compression by gravid uterus
Increased blood volume Increased circulatory reserve masks hypo-

volemia and shock
Pulmonary Increased minute ventilation Respiratory alkalosis

Decreased serum bicarbonate with 
decreased buffering capacity

Diaphragmatic elevation Increased risk of tension pneumothorax;
chest tube placement 1-2 spaces higher

Decreased functional residual Increased oxygen requirement and increased
capacity respiratory rate

Increased oxygen consumption
Gastrointestinal Smooth muscle relaxation with Increased risk of aspiration with intubation

decreased esophageal tone and 
gastric motility

Stretching of abdominal wall  Increased bowel injury with upper abdominal
Abdominal contents elevated to  trauma 
upper abdomen Altered pain localization 

Blunted peritoneal irritation masks 
intra-abdominal hemorrhage

Genitourinary Uterine enlargement and hyperemia Increased risk of injury and hemorrhage
Bladder enlargement and Increased risk of injury
incomplete emptying

Ureteral dilation Abnormal intravenous pyelogram
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Suspect EP

ED US, B-HCG

+IUP No IUP/ 
Indeterminate 

OB 
consultation 
OR phone 
consult with 
f/u 24-48 hrs OR/ observation/ 

methotrexate

+Ectopic

Consult OBFormal US

Indeterminate

Correlate B-HCG

Discriminatory zone Above Discriminatory 
zone

OB consult or 
close (24-48 hr.) 
follow-up - must 
suspect ectopic

Figure 1. Evaluation of Ectopic Pregnancy33

Table 3. Laboratory Changes in Pregnancy and Their Clinical
Effect

SYSTEM ALTERATION CLINICAL EFFECT

Hematologic Increased plasma volume Physiologic anemia with 
greater than increase in red normal hematocrit 32-34%
blood cell mass

Increased coagulation factor Shortened PT and PTT 
and fibrinogen levels Increased risk of venous 

thromboembolism 
Leukocytosis in pregnancy WBC count and ESR less
with normal WBC counts reliable markers of infection
10,000 to 14,000 in third 
trimester

Increased sedimentation rate 
due to risk in plasma proteins

Chemistry Respiratory alkalosis due to Normal serum PaCO2

increased ventilation signifies respiratory failure 
and acidosis

Compensatory metabolic Decreased buffering capacity
alkalosis with mean serum increases risk of acidosis
HCO3 of 21 mEq/L

Cardiovascular Diaphragmatic elevation Left axis deviation, Q waves in 
shifts heart leads III and aVF on ECG

Key: PT—prothrombin time; PTT—partial thromboplastin time; ESR—erythrocyte 
sedimentation rate; WBC—white blood cell; ECG—electrocardiogram

Key: EP—ectopic pregnancy; US—ultrasound; OB—obstetrician; OR—operating room; 
IUP—intrauterine pregnancy; ED—emergency department


