
Complications In Pregnancy
Part I: Early Pregnancy
It is Sunday evening and the place is dead. You’re thinking about napping when
the charge nurse lets you know about a new patient in room 9, the dreaded pelvic
room. You go to see her and find a young female complaining of abdominal pain
and vaginal bleeding.  She claims her periods have been regular and that she is not
sexually active. She has stable vital signs.  She is extremely tender in the right
lower quadrant, but does not have rebound.  You’re thinking appendicitis until
urine is obtained and, low and behold, she has a positive urine pregnancy test.
Blood is sent for a type and cross, and morphine is given for her pain.  Your bed-
side ultrasound shows a single intrauterine sac (no yolk sac seen).  A formal pelvic
ultrasound is ordered and, as soon as the order is placed, the radiologist calls and
asks, “What is the patient’s β-hCG?” You knew this was coming since this isn’t
the first time he’s asked this question; this time you have an answer as to why the
beta is not needed to order the study……

Pregnancy-related complications are, unfortunately, a common
experience for women and often require an evaluation at the

local ED.  Due to the very nature of pregnancy, these are always
potentially high risk situations because they impact not only the
mother but also the embryo or fetus.  This review focuses on the
common emergencies that are unique to the pregnant patient.
Pregnancy-related complications may be classified as either early or
late.  Early complications usually occur in the first trimester prior to
gestational viability.  Late complications occur primarily in the
third trimester and impact the fetus and the mother since the fetus
is typically viable.  Common medical problems may impact and
affect the course of a pregnancy.   This issue, which is Part One in a
two-part series, focuses on the early complications of pregnancy.
Part Two will focus on the late complications of pregnancy and the
common medical conditions that can occur during pregnancy.
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Critical Appraisal Of The Literature

A search of Ovid MEDLINE and PubMed for pregnan-
cy-related emergencies between 1966 and 2006 was
performed to obtain the references for this article.
The searches were limited in all areas to English-lan-
guage and human studies. 

For the search on early pregnancy-related com-
plications, key words included pregnancy, ectopic,
abortion, miscarriage, methotrexate, vaginal bleed-
ing, Rh immunization, and ultrasound.  In addition,
articles were obtained from the bibliographies of the
identified articles in selective cases.  A search of the
Cochrane Database of systemic reviews specific to
early pregnancy-related complications included one
review on the interventions for tubal ectopic preg-
nancy.

The most credence was given to scientific arti-
cles, including clinical trials, prospective cohort stud-
ies, and aggregate studies including meta-analyses of
clinical trials.  Retrospective studies, case-controlled
studies, and other meta-analyses provided secondary
evidence for analysis, followed by panel consensus,
cross-sectional studies, and case reports.  In addition,
the American College of Emergency Physicians
(ACEP) has published two clinical policies relevant
to the evaluation and management of pregnancy-
related emergencies.  In 1997, ACEP published
Clinical Policy for the Initial Approach to Patients
Presenting with Chief Complaint of Vaginal Bleeding.
Realizing that this was a broad topic, ACEP pub-
lished a more specific clinical policy in 2003 titled,
Critical Issues in the Initial Evaluation and Management
of Patients Presenting to the Emergency Department in

Early Pregnancy.  Both of these policies provide evi-
dence-based guidelines in the treatment and man-
agement of pregnancy-related emergencies.  For a list
of clinical policies utilized, see Table 1. 

Epidemiology, Etiology, And Pathophysiology

Complications of early pregnancy are common clini-
cal conditions that often require emergency care.
The patient may or may not be aware that she is
pregnant at the time of ED evaluation.

Hormones Of Early Pregnancy
Multiple hormones are involved in the support and
growth of a normal pregnancy, see Figure 1.  In a
typical menstrual cycle, follicular stimulating hor-
mone (FSH) and luteinizing hormone (LH) produced
by the pituitary gland lead to egg maturation and
ovulation about two weeks into the menstrual cycle.
After ovulation, a corpus luteum develops that pro-
duces estrogen and progesterone.  In a normal men-
strual cycle without egg fertilization, the levels of
FSH and LH decline, leading to involution of the cor-
pus luteum, a decline in progesterone and estrogen
levels, and menstruation. However, if the egg is fer-
tilized and implants in the endometrium, the hor-
mone β-hCG supports the corpus luteum, maintain-
ing its production of estrogen and progesterone.  As
the embryo develops, the serum beta human chronic
gonadotropin (β-hCG) level increases until 10-12
weeks of embryo gestational age, where it peaks at
150,000-200,000 mIU/mL.1 As the levels of β-hCG
decline, the placenta secretes multiple hormones,
including progesterone, estrogen, and human placen-
tal lactogen, to maintain the pregnancy.  In a non-
viable pregnancy, inadequate levels of estrogen and
progesterone lead to involution of the embryo and
menstruation.

Ectopic Pregnancy
Ectopic pregnancy, or pregnancy implanted outside
the uterus, is an increasingly frequent problem that
poses a major health risk to females during their
childbearing years.  It is the second leading cause of
maternal death, is responsible for 9% of maternal
mortality, and is the nation’s leading cause of first
trimester maternal death.2 It is estimated that 2% of
pregnancies in the United States are ectopic; in
patients presenting to the ED, the prevalence is esti-
mated at 6-16%.2-4 The incidence of ectopic pregnan-
cy has quadrupled over the past 20 years.  Between
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Table 1. Clinical Policies On Emergencies Of
Early Pregnancy

American College of
Emergency
Physicians
American College of
Emergency
Physicians
American College of
Obstetrics and
Gynecology

American College of
Obstetrics and
Gynecology

Society of
Obstetricians and
Gynecologists of
Canada (SOGC)

Vaginal bleeding

Early complica-
tions of pregnancy

Nausea and vomit-
ing of pregnancy

Treatment of tubal
pregnancy

Rh Alloimmunization
and Rhogam
administration

Annals of Emergency
Medicine. 29(3):435-
58, 1997 Mar.
Annals of Emergency
Medicine. 41(1):123-
33, 2003 Jan.
Obstetrics &
Gynecology.
103(4):803-14, 2004
Apr.
International Journal
of Gynecology &
Obstetrics. 65(1):97-
103, 1999 Apr.
Journal of Obstetrics
& Gynecology
Canada 25(9):765-
73, 2003 Sep.



1970 and 1992, the number of ectopic pregnancies
increased fourfold, from 4.5 per 1000 pregnancies in
1970 to 19.7 per 1000 pregnancies in 1992.2,3 The
increase in incidence is most likely due to the rising
incidence of sexually transmitted diseases, earlier
diagnosis of pelvic inflammatory disease resulting in
tubal damage but not blockage, and the rise in the
use of assisted reproductive technologies.   

More recent data about the incidence of ectopic
pregnancy have become unreliable and the CDC has
reported that current estimates may not be accurate.3

In the past, rates of ectopic pregnancy were estimat-
ed using hospitalization data since all cases were
treated surgically.  However, as medical treatment
became more widely used, outpatient treatment of
ectopic pregnancy has increased so hospitalization
data is no longer representative.  Consequently, one
must question the validity of reports from managed
care organizations and from Norway and the United

Kingdom stating that there is a falling or stable inci-
dence in ectopic pregnancies as well as a decrease in
the ratio of live births to ectopics.5,6 In addition, a
large managed care organization reviewed their
patient databases and found the rate of ectopic preg-
nancy to be similar to the reported data in 1992.7

There are several factors that increase the risk of
ectopic pregnancy.  Although most ectopic pregnan-
cies are seen in females aged 25-34, the rate is highest
among older females and minorities.3 Most risk fac-
tors relate to a strong association between ectopic
pregnancy and conditions that are thought to
impede normal migration of the fertilized ovum to
the uterus.  High risk conditions that predispose to
an ectopic pregnancy include previous tubal surgery,
previous ectopic pregnancy, in utero exposure to
diethylstilbestrol, and documented tubal abnormali-
ties.  Although an IUD and tubal ligation decrease a
woman’s chances of conceiving, the rate of ectopic
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Figure 1. Hormone Cycle

Reprinted with permission.  Copyright © 2006 The McGraw-Hill Companies. All rights reserved



pregnancy is substantially increased if the patient
becomes pregnant.  More weakly associated risk fac-
tors include smoking, increasing age, and more than
one lifetime sexual partner.  No clear association has
been documented between ectopic pregnancy and
the use of oral contraception medication, previous
pregnancy termination, spontaneous miscarriage, or
cesarean delivery.8-11

Of all ectopic pregnancies, 97% occur in the fal-
lopian tube.  Of all tubal pregnancies, 55% are at the
ampulla, 25% at the isthmus, and 17% at the fimbria,
see Figure 2.12 Other atypical implantation locations
include (in decreasing order) cervical, ovarian, and
abdominal.  Depending on the site of implantation,
the clinical presentation may vary.  

Simultaneous intrauterine and extrauterine ges-
tations (heterotopic pregnancy) have historically
been rare.  Original prevalence studies indicated a
rate of 1:30,000 pregnancies.  However, recent data
suggest it is more frequent and occurs in 1 in 4000
pregnancies.  This is believed to be due to the
increasing utilization of assisted reproductive tech-
nologies which result in impeding tubal transport
and increase the risk of multiple fertilized ova.  In
vitro fertilization pregnancies have demonstrated
about a 1:100 rate for heterotopic pregnancy.13-15

Miscarriage
Approximately 20-25% of pregnant patients experi-
ence some bleeding during their pregnancies; it is
widely estimated that almost half of all females who
have bleeding during early pregnancy miscarry,

although the risk is probably higher in the ED popu-
lation.16,17 About 70% of potentially fertile menstrual
cycles produce an ovum that, when fertilized,
implants in the endometrium.  Of these “chemically”
detectable pregnancies, up to one-third end before
they are clinically recognized by a missed menstrual
period, and another 9-14% are recognized as clinical
miscarriages.16 About 80% of miscarriages occur dur-
ing the first trimester; the rest occur before 20 weeks
of gestation. 

Causes of miscarriage are shown in Table 2.
Most early miscarriages are due to genetic abnormal-
ities, but environmental causes predominate as the
pregnancy progresses.  Fetal loss after implantation
ranges from one-third to one-half of all detectable
pregnancies.16-18 Gestational viability cannot be
assessed by physical exam and β-hCG levels alone.
Often, pelvic ultrasound in conjunction with β-hCG
levels is needed to accurately assess fetal viability.
The risk of miscarriage rises with increasing age,
increased parity, and history of vaginal bleeding.16-19

Several stages of miscarriage have been
described. 
• Threatened miscarriage - the patient has bleeding

but a closed internal cervical os.  The risk of mis-
carriage in this population is estimated at 35-50%,
depending on the patient population and severity
of symptoms.20
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Table 2.  Etiology of Spontaneous Miscarriage
Genetic Causes (most common)

• Trisomy

• Aneuploidy

• Polyploidy

• Translocations

Environmental Causes

• Uterine

Congenital abnormalities

Lieomyoma

Intrauterine adhesions (Asherman's Syndrome)

• Endocrine

Progesterone deficiency

Thyroid disease

Uncontrolled diabetes

Luteinizing hormone hypersecretion

• Immunologic

Antiphospholipid antibody syndrome

Lupus

• Infections

Viral

Bacterial - genitourinary tract and systemic

Others

Figure 2. Possible Anatomic Sites 
In Ectopic Pregnancies

Reprinted with permission from: Illustration: Seeber. Suspected Ectopic Pregnancy.
Obstet Gynecol Volume 107(2, Part 1).February 2006.399-413.



• Inevitable miscarriage - the internal cervical os is
open.

• Incomplete miscarriage - products of conception
(POCs) are present at the cervical os or in the
vaginal canal.

• Completed miscarriage - the uterus has expelled all
fetal and placental material, the cervix is closed,
and the uterus is contracted. 
Although a completed miscarriage occurs spon-

taneously in some miscarriages, particularly those
earlier in gestation,17 establishing the diagnosis is dif-
ficult unless an intact gestational sac is seen.
Cervical closure may occur after an episode of heavy
bleeding and clot passage after partial expulsion of
the products of conception.  Unless an intact gesta-
tional sac is seen, completed miscarriage should be
diagnosed only after a dilation and curettage (D & C)
with pathologic confirmation of gestational products
or by conversion of the pregnancy test to “negative,”
which may take up to four weeks.21

Differential Diagnosis

The spectrum of clinical pictures for patients with
complications of early pregnancy varies greatly, so
the differential diagnosis includes all first-trimester
complications as well as those conditions found in
non-pregnant patients, see Table 3.  Of greatest con-
cern is the possibility of ectopic pregnancy, which
may masquerade as a threatened miscarriage in the
early stages of an ectopic pregnancy.  Even in the
patient with painless vaginal bleeding, the diagnosis
of ectopic pregnancy must be considered.  For this
reason, early sonography is imperative to locate the
pregnancy in any patient for whom you are consid-
ering a diagnosis of ectopic pregnancy.  Threatened
miscarriage, the most common alternative diagnosis,
can be diagnosed only if sonography determines that
the pregnancy is intrauterine.  Hypovolemia may be
seen, particularly in incomplete miscarriage, if bleed-

ing is substantial, but hypotension without obvious
vaginal hemorrhage is highly suggestive of ectopic
pregnancy.  Identification of fetal parts or chorionic
villi in tissue expelled or obtained during D & C is
useful to confirm a complication of IUP, but is not
sufficient to exclude ectopic pregnancy in a patient
who has received infertility treatment and has a pos-
sible heterotopic gestation.

A ruptured corpus luteum cyst should also be
considered in the patient who has first trimester
bleeding associated with peritoneal pain or irrita-
tion.  The corpus luteum normally supports the
pregnancy during the first seven to eight weeks.
Rupture causes sudden peritoneal irritation.
Sonography is helpful in most cases if it reveals an
IUP.  If the patient is unstable (especially if an IUP
cannot be identified by sonography), laparoscopy or
laparotomy may be required.  Uncontrolled hemor-
rhage from corpus luteum cyst rupture occurs in
only 1% of cases.22

Other diagnoses should be considered but are
less likely.  A small amount of bleeding occurs at the
time of implantation of the blastocyst into the
endometrium and occasionally at the time of the first
missed menses.  Molar pregnancy is also character-
ized by vaginal bleeding, usually during the late first
trimester or the second trimester, and can be identi-
fied by sonography.  Cervical and vaginal lesions
may also cause local bleeding and can usually be
seen on vaginal inspection.

Prehospital Care

In the prehospital setting, the patient may present
with varied complaints.  Vaginal bleeding and
abdominal pain may be clearly related to an early
pregnancy-related emergency if the patient is aware
she is pregnant.  Often, the diagnosis of pregnancy is
not known by the patient and, unfortunately, other
undifferentiated complaints (such as syncope) and
findings (such as hypotension) may be the initial
presentation of a pregnancy-related emergency in a
patient who may or may not know that she is preg-
nant. 

Paramedics and emergency medical technicians
should be primarily concerned with patient stabiliza-
tion and transport.  Immediate assessment and treat-
ment of the ABC’s is paramount.  Two large bore
IV’s (18 gauge or larger) should be established and
an infusion of an isotonic solution should be initiated
in any hypotensive patient or actively bleeding
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Table 3. Differential Diagnosis Of Early
Pregnancy Complications

Pregnancy-Related Non-Pregnancy-   
Conditions Related Conditions

Ectopic pregnancy Pelvic or urinary infections
Spontaneous abortion Urinary calculus
Molar pregnancy Appendicitis
Ruptured corpus luteum cyst Gall bladder disease
Hyperemesis gravidarum Pancreatitis
Implantation bleeding Hepatitis

Ruptured ovarian cyst
Hemorrhagic ovarian cyst
Ovarian torsion
Trauma to cervix



patient.  Transfer to a local medical facility should be
dictated by the urgency of the situation and the abili-
ty of a given facility to respond to the needs of the
patient.  In any acute emergency with a pregnant
patient, optimal care of the fetus is dependent on
appropriate management of the mother.

ED Evaluation

Initial Stabilization
As with any patient who presents to the emergency
department, vital signs, airway, breathing, and circu-
lation (ABC’s) must be assessed first.  If the patient
has unstable vital signs or abnormal ABC’s, these
should be addressed and stabilized before further
evaluation.  Approximately 20% of ectopic pregnan-
cies manifest signs and symptoms warranting imme-
diate intervention.23 For patients with significant
signs of hypovolemia, rapid volume resuscitation
should be instituted with isotonic intravenous fluids
and blood products, as necessary.  Focused abdomi-
nal ultrasounds (FAST scans) that identify hemoperi-
toneum may identify a subset of patients that will
require surgical exploration, but prospective studies
in this population are lacking.24 Free fluid can be
identified by transabdominal US and may warrant
immediate exploration in the appropriate clinical sit-
uation.25 For patients who remain unstable, immedi-
ate surgical exploration is the best method of man-
agement. 

History
A good patient history provides the basis for the ED
evaluation.  Historical features specific to the patient
with an early pregnancy include the estimated
length of the gestation, time since last menstrual
period, symptoms of pregnancy (or loss of pregnan-
cy symptoms), presence, degree, and duration of
vaginal bleeding, passage of tissue other than blood,
fever, and attempts by the patient to induce miscar-
riage.  Risk factors for ectopic pregnancy should be
elicited, including a history of prior ectopic pregnan-
cy, tubal surgery, history of an IUD or tubal ligation,
prior pelvic infections, and use of assisted reproduc-
tive technologies.  Recent trauma or intimate partner
violence should also be considered.

Patients with ectopic pregnancy may present
with a number of complaints, but it is important to
realize that no specific complaint or historical feature
is diagnostic.  The classic triad of a history of amen-
orrhea, vaginal bleeding, and abdominal pain is

present in less than half of the cases.26 The most
common complaint for ectopic pregnancy is abdomi-
nal pain, but other features, (e.g., syncope or vomit-
ing) may be present, which mimic other conditions.
When found together, significant abdominal pain
and estimated gestational age of less than 70 days
have a sensitivity of over 95% for ectopic pregnan-
cy.27-31 Therefore, if either or both of these historical
features are absent, it makes the diagnosis of ectopic
pregnancy less likely, but still possible.27-31 Kerr’s
sign (referred pain to the shoulder from diaphrag-
matic irritation) or referred back pain can be seen in
patients with significant hemoperitoneum, but its
predictive value has not been extensively studied
with ectopic pregnancy.

Patients with a miscarriage commonly present
with vaginal bleeding and often complain of abdom-
inal discomfort.  This is problematic since patients
with an ectopic pregnancy can often present with
similar complaints.  Although vaginal bleeding is the
most common presentation, the severity of bleeding
does not correlate with the risk of patients proceed-
ing to a complete miscarriage.  It is estimated that
50% of pregnant patients with vaginal bleeding will
have a viable pregnancy.10,27

Physical Exam
A typical evaluation of a patient with a presumed
complication of early pregnancy should focus initial-
ly on stability.  This is often just an assessment of
vital signs and observation of the patient.  Signs of
shock may be present whether compensated or not.
Subtle signs, such as confusion or weakness, may
indicate a more serious condition.  Tachycardia,
which is usually associated with stage II shock, may
be absent.32,151-154 A phenomenon known as relative
bradycardia, although uncommon, has been found in
multiple case studies of hemoperitoneum and can
often lead to an alternative incorrect diagnosis.  In an
unstable patient, immediate interventions should be
initiated to resuscitate the patient. 

The assessment of the patient who experiences
first trimester vaginal bleeding includes a careful
abdominal examination to evaluate for tenderness or
peritoneal irritation as well as to assess uterine size
(often not palpable abdominally).  Pelvic examina-
tion should be performed to evaluate the condition
of the cervix (closed or open), the presence of clots or
fetal tissue, the degree of vaginal bleeding, and the
uterine size and tenderness.  The cervix should be
gently probed with ring forceps to determine
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whether the internal os (1.5 cm deep to the external
os) is open or closed.  Parous females normally have
an open or lax external os.  This is unnecessary in the
patient who has a clearly open os or visible POCs,
but can be safely performed during the first trimester
as long as the forceps are used gently and do not
penetrate more than 2-3 cm.  In the patient with sec-
ond trimester bleeding, probing should not be done
because the uterus is more vascular and the organ-
ized placenta may overlie the cervical os. 

The adnexa may be enlarged, particularly unilat-
erally, either because the corpus luteum is cystic or
because the pregnancy is located in the fallopian
tubes.  Significant adnexal or uterine tenderness
should always raise the possibility of an ectopic
pregnancy. However, when an adnexal mass is pal-
pated, one-third of patients will have a contra-lateral
ectopic pregnancy.31 Much less commonly, pelvic
infection may cause uterine and adnexal tenderness
during early pregnancy, and this will usually present
with a vaginal discharge.

Any tissue that is passed should be examined in
saline suspension or under low-power microscopy to
differentiate sloughing endometrium and organized
clot from chorionic villi which form fronds and
appear feathery in the saline suspension.  Chorionic
villi can be recognized in approximately one-half of
miscarriage specimens by this simple means.33

Except for the rare instance of heterotopic pregnancy,
this reliably excludes an ectopic pregnancy.

Diagnostic Studies

Because there is no reliable historical or physical
exam finding, ancillary studies should be conducted
to locate the pregnancy in any patient who has
abdominal pain or vaginal bleeding and a positive
pregnancy test result.  Recent technological advances
have allowed accurate evaluation of pregnant
patients in situations of clinical uncertainty.
Hormonal assays and sonography are both useful for
assistance in excluding ectopic pregnancy.  A type
and cross is an important test to obtain if you antici-
pate that blood will be needed (or to evaluate the
risk of Rh incompatibility).  In any unstable patient,
the use of unmatched blood must be considered.  A
CBC may be helpful, but should not be relied upon
since the hematocrit may be normal in the earlier
stages of a ruptured ectopic.  A urinalysis may be
obtained to help elucidate other causes of abdominal
pain.  In addition, laparoscopy can be the most effi-

cient diagnostic and management tool in some criti-
cally ill patients. 

Hormonal Assays: β-hCG
hCG is a hormone secreted by syncytiotrophoblasts
in early pregnancy.  Serum testing can detect levels
as low as 5 mIU/mL, whereas urine testing can
detect levels as low as 20 mIU/mL.34 This hormone
can be detected as early as one week prior to the
expected menstruation following conception.  After
the first trimester, the β-hCG level starts to decline as
other hormones support the pregnancy.  During the
ED evaluation, an initial quantitative level can be
drawn to aid in determining gestational age, but it is
most useful in conjunction with sonography to deter-
mine whether the pregnancy is at a stage that it
should be visualized, see Table 4.

Although women with ectopic pregnancies and
miscarriages tend to have lower levels of β-hCG,
intrauterine pregnancies may also present with these
values.  Therefore, reliance on one β-hCG level may
lead to termination of viable pregnancies or missed
ectopic pregnancies.30,34 In addition, it cannot be
assumed that very low levels of β-hCG (less than 100
mIU/mL) predict a benign course.  In a review of
716 admitted patients with ectopic pregnancy, 29% of
those with a very low level of β-hCG were found to
have tubal rupture at laparoscopy, and the risk of
tubal rupture has been found to be similar across a
wide range of β-hCG levels.35 

Serial β-hCG levels are more sensitive for detect-
ing an abnormal early pregnancy. Serum levels nor-
mally double every 1.8 to 3 days for the first six to
seven weeks of pregnancy, beginning eight to nine
days after ovulation.17 After an initial level is drawn,
repeat values should be checked 48 hours later.  An
abnormal change in the quantitative β-hCG level is a
nonspecific indicator of pregnancy failure during the
first six weeks of gestation and does not differentiate
between an ectopic pregnancy and miscarriage.36
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Table 4. Landmarks For Gestational Age And
β-HCG By Transvaginal Sonography

TVS findings Weeks From β-hCG 
LMP (mIU/mL)

"Discriminatory zone" 5-6 1500-2000
Yolk sac 6 2500
Upper "discriminatory zone" 6-7 3000
Fetal pole 7 5000
Fetal heart motion 8 17,000

Adapted from Dart RG. Role of pelvic ultrasound in evaluation of symptomatic first
trimester pregnancy. Ann Emerg Med 1999; 33: 310-320.



More than 70% of patients with an ectopic pregnancy
will have an abnormal rise or fall of the β-hCG level
upon serial testing.36 As with a single value, serial
values cannot reliably predict the location of a gesta-
tional sac. 

Decreasing levels of β-hCG clearly indicate a
nonviable pregnancy but cannot reliably differentiate
between a miscarriage and ectopic pregnancy; in an
ectopic pregnancy, 8% will have a β-hCG level fall
similar to that expected with a miscarriage.36 A β-
hCG decrease of less than 50% is always associated
with an abnormal gestation and 19% of those are
ectopic.29, 37 In a prospective study of 353 consecutive
patients presenting with a presumed ectopic and
inconclusive ultrasound results, a fall in β-hCG of
greater than 50% reduced the chances of an ectopic
pregnancy to less than 3%.29 Therefore, in the appro-
priate population, serial β-hCG levels, sonography,
and expectant treatment may be appropriate.

Rising values significantly reduce the chances of
a miscarriage, but the risk of an ectopic pregnancy
persists.  Normally, doubling β-hCG levels are com-
monly seen during early ectopic pregnancy.  In early
ectopic pregnancies, 21% will have an initial increase
in β-hCG similar to an intrauterine pregnancy.36 In
two prospective cohort studies of 700 combined
patients, a rise of β-hCG greater than 50% on serial
testing suggested a normal pregnancy, but between
22-35% were found to eventually have an ectopic
pregnancy.29,31 However, a rise of less than 50%
almost always indicated an abnormal pregnancy.29,37

Progesterone 
Serum progesterone levels provide an additional or
alternative marker to determine which patients need
further evaluation and follow-up for possible ectopic
pregnancy.39,40 Progesterone levels can be problematic
since they are not universally available in a timely
manner and are not accurate enough in isolation to
diagnose ectopic pregnancy.  However, a single value
that is very high or very low can be helpful.  In a
prospective study of 700 patients, a progesterone
level greater than 22 ng/mL reliably (99% accuracy)
excluded the diagnosis of ectopic pregnancy.39

However, lower progesterone levels have a positive
predictive value of only 18%. Very low levels of
progesterone (less than 5 ng/mL) can reliably
exclude a viable intrauterine pregnancy but do not
differentiate miscarriage from an ectopic pregnancy.38

In a hypothetical cohort study based on test charac-
teristics to evaluate diagnostic strategies, the use of

progesterone alone resulted in a miss rate of 2.5%,
which was felt to be clinically unacceptable.41

Therefore, progesterone should not be used alone
unless it is over 22 ng/mL and only in conjunction
with sonography.

Sonography
Sonography is the primary method used to locate an
early gestation, establish gestational age, and assess
fetal viability.  Consensus opinion recommends start-
ing with a transabdominal ultrasound (TAS) and
progressing to a transvaginal ultrasound (TVS) if fur-
ther images or evaluation is required.42 A β-hCG
may be helpful in correlating the US images, but
does not need to be available prior to study comple-
tion.  TAS image quality may be improved via a larg-
er sonographic window if the patient has a full blad-
der; therefore, consideration should be given to
intravenous or oral fluids to promote urine genera-
tion and instructions given to abstain from urination
until the TAS is completed.  On the other hand, TVS
images are best with an empty bladder so, if a TVS is
needed, ask the patient to completely empty her
bladder prior to the study. 

As the ovum is fertilized and the newly formed
blastocyst travels down the fallopian tube, it is
approximately 0.1 mm and too small to be visualized
by TVS.44,45 The use of color flow Doppler has
allowed earlier identification of this structure
through the demonstration of peritrophoblastic
flow.46 Others have described an intradecidual sign
(an echogenic area located within a markedly thick-
ened decidua on one side of the uterine cavity) as an
early sign of an intrauterine pregnancy, but its sensi-
tivity, specificity, and overall diagnostic accuracy
have been questioned. 47,48

The gestational sac is the first visible indication
of a pregnancy as the chorionic cavity is created
as early as 4.5-5 weeks of gestational age at a size of
2-3 mm, see Figure 3 A-E on page 9 for US images.45,

49,50 At five weeks, a secondary yolk sac is first seen
and disappears at the end of the first trimester.  In
normal gestations, the yolk sac should be visible by
TVS when the gestational sac measures more than 8
mm.51 If the gestational sac is greater than 8 mm and
no yolk sac is seen, an abnormal gestation is most
likely present.52,53 An amniotic membrane may be
seen as early as four weeks.  An amniotic sac may be
seen adjacent to the yolk sac; by 12-16 weeks, it
should no longer be present as it fuses with the outer
chorion.54 An embryo is typically seen adjacent to
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the yolk sac around six weeks, when the gestational
sac reaches a size of greater than 16 mm on TVS.
Embryonic cardiac activity should be seen when the
embryo reaches a size of greater than 5 mm.57,58

Although cardiac activity has been seen in embryos
as small as 2 mm, 5 mm is the discriminatory value
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Figure 3C. Normal Gestational Sac

Sagittal TVS of the uterus shows a normal gestational sac (within
calipers) with a thick echogenic rim representing chorionic villi and
decidual reaction (arrowheads).

Figure 3D. Normal Six-Week Gestation

Coronal TVS at six weeks of menstrual age demonstrates an
intrauterine gestational sac, yolk sac (curved arrow), and early
embryo (within calipers).

Figure 3A.Yolk Sac At Five Weeks

Sagittal TVS of the uterus at menstrual age of five weeks demon-
strates an intrauterine gestational sac with a yolk sac (arrow).

Figure 3B. Abnormal Intrauterine Gestational 
Sac - Threatened Abortion

A: Sagittal TVS demonstrates a gestational sac with thin decidual
reaction (arrow). 
B: Coronal TVS shows an irregular intrauterine gestational sac
(arrowheads).

Figure 3E. Embryonic Stage 
Of Intrauterine Pregnancy

Coronal TVS of the uterus demonstrates intrauterine pregnancy
with an embryo (black bent arrow), amniotic membrane (small
arrow), which has not yet fused with chorion (white large arrow).
Arrowhead points to low level echoes.

Figures 3 A-E are reprinted with permission from Dogra V. Paspulati RM. Bhatt S.
First trimester bleeding evaluation. [Review] [125 refs] [Journal Article. Review]
Ultrasound Quarterly. 21(2):69-85. 



for cardiac activity.59,60

Historically, sonography has been performed by
a radiologist.  Focused sonography performed by
emergency physicians to answer a specific question
has increased in use and has become a core compe-
tency in emergency medicine residency training.
Other tests may provide more detailed information,
but a focused emergency ultrasound is non-invasive,
allows a patient to stay in the ED, and is rapidly uti-
lized, often without the delay in waiting for the radi-
ology staff to be mobilized.  These advantages make
it a valuable addition to the diagnostic resources
available to the emergency physician. 

Use Of Ultrasound In Miscarriage
Sonography is the primary means of evaluating the
health of the fetus as well as its location and age.  In
a prospective cohort study of 225 patients, if fetal
heart beats were identified, the risk of miscarriage,
even in the face of vaginal bleeding, was only 5.5%.55  

The sonographic features of a miscarriage
depend on the stage of development and should be
correlated with β-hCG levels and gestational age.
The gestational sac size and appearance are major
criteria in determining outcome.50,61 Mean gestational
sac diameters of more than 8 mm on TVS or 18 mm
on TAS without an embryo or a yolk sac are impor-
tant predictors of a nonviable gestation, see Figure 4.
A deformed shape, low position, and a thin decidual
reaction are all markers for a poor outcome.67

Demonstration of cardiac activity within the embryo
should occur by the time the embryo reaches 5 mm
crown-rump length; the finding of embryonic brady-
cardia (heart rate less than 100 prior to six weeks and

less than 120 between 6.3-7 weeks) is associated with
a poor outcome, see Table 5.57 If a viable conception
cannot be seen, serial ultrasound examinations and
assessment of β-hCG should be arranged as an out-
patient. 

Persistent vaginal bleeding after a miscarriage
can be due to retained products of conception.  On
TVS, an endometrial thickness of greater than 8 mm
may indicate retained products, see Figure 5.63,64

Doppler imaging may differentiate free floating clots
from retained trophoblastic tissue by demonstrating
low resistance arterial flow.65,66

Use Of Ultrasound In Ectopic Pregnancy
The most definitive sign of an early ectopic pregnan-
cy is the presence of a extrauterine gestational sac or
an embryonic pole with cardiac activity, see Table 6
on page 12 and Figures 6 and 7.67 TAS may show
direct evidence of ectopic pregnancy, but indetermi-
nate results should be expected in almost 50% of
cases.22 As a result, indirect evidence for or against
an IUP must be evaluated.  The absence of an
intrauterine gestational sac seen on TAS in the
patient who has a quantitative β-hCG level greater
than 6500 mIU/mL is highly predictive of an abnor-
mal or ectopic pregnancy.23 Unfortunately, levels this
high develop in less than 25% of patients with
ectopic pregnancies;23 more commonly, only non-
diagnostic findings or absence of IUP are seen.68

With transvaginal ultrasound, the percentage of
indeterminate ultrasonographic findings is reduced
to 18%.69 If an intrauterine gestational sac is not
seen on TVS when the β-hCG level is greater than
1400 mIU/mL, strongly suspect an ectopic pregnan-
cy.   A prospective study of 840 women with suspect-
ed ectopic pregnancy demonstrated that TVS had
an 87% sensitivity and a 94% specificity in diagnos-
ing ectopic pregnancy when compared to the
gold standard of laparoscopy.70 Additionally, up
to 69% of ectopic pregnancies can be detected by
TVS at the initial ED visit.71 Landmarks with TVS
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Figure 4. Normal Endometrium
Sagittal TVS of the uterus demonstrates a normal endometrial lin-
ing (arrowheads).

Reprinted with permission from: Dogra V. Paspulati RM. Bhatt S. First trimester
bleeding evaluation. [Review] [125 refs] [Journal Article. Review] Ultrasound
Quarterly. 21(2):69-85.

Table 5. Sonographic Criteria For Fetal Demise

• 15 mm crown-rump length with no fetal heart beats
• No fetus with gestational sac of 25 mm mean diameter
• Enlarged amniotic cavity greater than crown-rump length
• Abnormal hyperechoic material in the uterus
• No fetal heart tones after 10-12 weeks gestational age
• Empty amniotic cavity

Adapted from Cunningham et al. Williams's obstetrics, ed 20, Norwalk, Conn, 1997,
Appleton & Lange. 



and corresponding β-hCG levels are seen in Table 4
on page 7.

Laparoscopy
Although invasive, laparoscopy is extremely accu-
rate as a diagnostic (and therapeutic) procedure for
possible ectopic pregnancy; it is the diagnostic treat-
ment of choice in patients with peritoneal signs and
unclear results from ultrasography.13,71

Treatment

The Complications of Early Pregnancy Clinical
Pathway on page 16 presents a general management
algorithm for the pregnant patient presenting to the
ED in the first trimester with vaginal bleeding or
abdominal pain.  In rare cases where the patient can-
not be stabilized, an immediate laparotomy may be
indicated.  However, the majority of patients who
seek treatment can be systematically evaluated with
management based on diagnostic findings. 

In stable patients, the goal is to exclude ectopic
pregnancy in a timely fashion.  In stable patients sus-
pected of having an ectopic pregnancy, two general
outpatient approaches have been described, using
either sonography or β-hCG as the initial screening
tool.72,73 Both of these are equally sensitive, but when
TVS is performed first, fewer normal pregnancies
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Figure 6. Transvaginal Sonogram Of Psuedo Sac
Which Can Often Be Mistaken For Gestational Sac

Figure 7. Transvaginal Sonogram Of Fetal Heart
Motion In Fallopian Tube

Figure 5. Retained Products Of Conception

Sagittal (A) and coronal (B) TVS images in a patient with vaginal
bleeding demonstrate heterogeneous intrauterine contents (arrow-
heads). C: Color flow Doppler (shown in grayscale) evaluation
shows increased vascularity of the complex endometrial contents.

Figure 5 is reprinted with permission from: Dogra V. Paspulati RM. Bhatt S. First
trimester bleeding evaluation. [Review] [125 refs] [Journal Article. Review]
Ultrasound Quarterly. 21(2):69-85.



were terminated in the evaluation of presenting
symptoms.  Data from two or more ancillary studies
can be used together to evaluate the odds of ectopic
pregnancy.  Cost, availability, and convenience will
drive the ordering of ancillary studies in different
institutions.  In all cases, if the patient is discharged,
give careful instructions for symptoms that would
require return to the ED, see Table 7. 

An alternative strategy using β-hCG determina-
tion prior to ultrasound has been used.41 However,
waiting times for the serum assay can increase length
of stay in the ED.  In addition, sonography can be
diagnostic of ectopic pregnancy even if the β-hCG
level is less than 1000 mIU/mL.30 Finally, the diag-
nosis may be missed in those patients with a β-hCG
lower than the discriminatory threshold who are not
assessed with sonography.30

A subset of patients has indeterminate ultrasono-
graphic results and β-hCG levels less than 1500
mIU/mL. When the β-hCG levels never rise to the
discriminatory zone, the differential diagnosis
includes intrauterine fetal demise and ectopic preg-
nancy.  Early D & C with identification of POCs can
be useful to the patient with flat β-hCG levels to

detect chorionic villi and confirm a failed IUP.74

Alternatively, expectant management may be uti-
lized to follow β-hCG levels until they reach zero,
particularly if initial levels are low.  Expectant man-
agement is not recommended in patients who have
received infertility treatment because the risk of het-
erotopic pregnancy is so high.75

All patients who are at risk for a fetomaternal
transfusion in early pregnancy (pregnancy with vagi-
nal bleeding, miscarriage, significant trauma, or an
ectopic pregnancy) require assessment of their Rh
antigen.  Although the classically described
Kleihauer-Bethke test has been purported as the
standard of care for identifying fetomaternal hemor-
rhage, some studies have found it to be unreliable.
In any patient at risk for fetomaternal hemorrhage,
anti-D immune globulin (RhoGam®) should be
administered if the patient is Rh-negative (unless the
father is also Rh-negative) regardless of the results of
the Kleihauer-Bethke test. A 50 μg dose is used dur-
ing the first trimester and a full 300 μg dose after the
first trimester.13,76 Although it has never been
prospectively studied, retrospective analysis shows
that anti-D immune globulin prevents the alloimmu-
nization of Rh-negative.77,78 

Miscarriage Management
In the stable patient with a threatened miscarriage,
as long as ectopic pregnancy has been excluded,
observation over time may be sufficient to determine
when intervention is needed.  Serial quantitative
β-hCG levels may be used to assess the health of the
fetus if ultrasonography is indeterminate or if the
gestational age is less than six to seven weeks.  The
sonographic “discriminatory zone” occurs when the
quantitative β-hCG level is high enough to indicate
that a normally developing IUP should be seen.  This
has been set at 1500-2000 mIU/mL for transvaginal
sonography, and 6500 mIU/mL for transabdominal
sonography.13,23,79 3000 mIU/mL should be used as
the upper limit of the “discriminatory zone” for TVS,
the level at which normal intrauterine pregnancies
should always be visualized.80 Sonography should
be performed or repeated when β-hCG levels rise to
3000 mIU/mL.  If β-hCG levels are flat or decline or
if sonographic criteria for fetal demise are demon-
strated, refer the patient to a specialist for follow-up.
Patients with such findings must be followed closely.
When β-hCG levels are falling, a D & C may be per-
formed, especially if β-hCG levels are less than 250
mIU/mL.  The tissue removed should be examined
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Table 7. Ectopic Precautions For Expectant
Management

Indications to seek immediate medical attention include:
• Worsening abdominal pain
• Worsening vaginal bleeding
• Weakness, shortness of breath, or passing out
• Unable to make defined 48-hour follow-up for repeat 
β-hCG testing

Table 6. Sonographic Findings In The Patient
With Suspected Ectopic Pregnancy

Diagnostic of IUP
"Double" gestational sac
Intrauterine fetal pole or yolk sac
Intrauterine fetal heart activity

Diagnostic of ectopic gestation
Ectopic fetal heart activity or
Ectopic fetal pole

Suggestive of ectopic gestation
Moderate or large cul-de-sac fluid without IUP
Adnexal mass* without IUP

*Complex mass most suggestive of ectopic pregnancy, but 
cyst can also be seen with ectopic pregnancy

Indeterminate
Empty uterus
Nonspecific fluid collections
Echogenic material
Abnormal sac
Single gestational sac

Adapted from Dart RG.  Role of pelvic ultrasound in evaluation of symptomatic first
trimester pregnancy. Ann Emerg Med 1999; 33: 310-320.
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for chorionic villi. Chorionic villi will be identified
after D & C in approximately 70% of patients with
indeterminate sonography.74 If chorionic villi are not
found, the risk of ectopic pregnancy increases.74 

After assessment of hemodynamic status and
management of blood loss, a patient with a threat-
ened miscarriage requires very little specific medical
treatment.  Ectopic pregnancy should always be con-
sidered and sonography performed if risk factors for
ectopic pregnancy are present or if the patient has
pain.  Although ectopic pregnancy can be associated
with painless bleeding,81 this occurs less frequently.
Sonography can be scheduled more routinely at a
later time as long as the patient is aware that the
potential for ectopic pregnancy still exists.  In the
patient who is planning pregnancy termination,
prompt referral should be encouraged and chorionic
villi confirmed at the time of uterine evacuation.

Fifty percent or more of women with threatened
miscarriage who are seen in ED’s ultimately miscar-
ry.82 Treatment to “prevent” miscarriage is not useful
because most fetuses can be shown to be nonviable
one to two weeks before actual symptoms occur.17 In
the vast majority of cases, spontaneous miscarriage is
the body’s natural method of expelling an abnormal
or undeveloped (blighted) pregnancy.  Thus a major
goal of ED management should be patient education
and support.  Patients should be advised that moder-
ate daily activities will not affect the pregnancy.
Tampons, intercourse, and other activities that might
induce uterine infection should be avoided as long as
the patient is bleeding, and she should return imme-
diately for fever, abdominal pain, or a significant
increase in bleeding.  If tissue is passed by the
patient, it should be brought for analysis for the
presence of products of conception, because differen-
tiation of fetal parts from decidual slough (decidual
cast) is difficult.

Treatment of the patient with inevitable miscar-
riage includes dilation and evacuation (D & E) or D
& C to remove the remaining intrauterine contents.
When the os is open, the uterus is unable to contract
adequately to limit bleeding from the implantation
site, and simple removal of tissue from the cervix
usually allows contraction to occur.  Bleeding may be
brisk, and gentle removal of fetal tissue from the cer-
vical os with ring forceps often slows bleeding con-
siderably.

Management of patients with presumed completed
spontaneous miscarriage is more complicated.  If the
patient brings tissue with her, this should be prelimi-

narily inspected in the ED and then sent to the
pathology department for evaluation.  Recent studies
have shown that, in women with a history consistent
with miscarriage who have minimal remaining
intrauterine tissue as determined by sonography,
expectant management is safe if ectopic pregnancy
can be excluded.83 If endometrial tissue is not seen
with ultrasonography, bleeding is mild, and gesta-
tional age is less than eight weeks, curettage is fre-
quently unnecessary and the patient may be safely
followed-up by a gynecologist for serial hormonal
assays.84 In contrast, in women with significant
remaining intrauterine tissue, the risk of complica-
tions may be decreased by uterine curettage.83

Consultation with a specialist is advised and, if D &
C is not performed, the patient should be instructed
to return if increased bleeding, cramping, fever, or tis-
sue passage occurs.  Follow-up is required in one to
two weeks to assure that the miscarriage is complete.

After miscarriage, the patient should be advised
that fetal loss is associated with significant psycho-
logical stress, even during the first trimester.  Follow-
up in one to two weeks with a gynecologist should
be provided.85 Some physicians prescribe antibiotics
after D & C (usually doxycycline or metronidazole),
particularly in patient populations at high risk for
genital tract infections.  Ergonovine or methyler-
gonovine (0.2 mg PO twice daily) may also be used
to stimulate uterine involution.  The patient should
receive careful advice to return if signs of infection
(fever or uterine tenderness) occur, if bleeding
resumes, or if further tissue is passed.  As noted in
the previous section, anti-D immune globulin may
also be indicated.

Ectopic
The primary goal of accurate and early identification
of ectopic pregnancy is to limit morbidity and elimi-
nate mortality resulting from this condition.  If diag-
nosed early, the patient is potentially a candidate for
either minimally invasive surgery or medical thera-
py.  In early stages, these therapies have been found
to be just as effective as the traditional laparotomy
with salpingectomy.  However, newer therapies have
the advantage of salvaging the fallopian tube.  In
unstable patients with a high suspicion of tubal rup-
ture, the choice of treatment is still laparotomy.

Medical Therapy - Methotrexate
Non-operative management has become standard
care for the stable patient with an ectopic pregnan-



cy.43,77 Methotrexate is the most commonly used drug
and belongs to a class of drugs called folic acid
antagonists.86 It works by inhibiting the enzyme
dihydrofolate reductase, leading to a depletion of the
cofactors required for DNA synthesis.  Initially,
methotrexate was used to treat leukemia but gained
wide acceptance in the treatment of choriocarcinoma.
In pregnancy, methotrexate causes destruction of
rapidly dividing fetal cells and involution of the
pregnancy.87 Methotrexate may be given orally, intra-
muscularly, or by continuous infusion.  For the treat-
ment of ectopic pregnancy, the intramuscular route is
currently preferred.87 However, success has been
reported with the oral route alone in a few studies.87

Stovall et al performed the largest study of
methotrexate, which involved 100 patients, 96 of
whom responded successfully.91 Several smaller
studies had success rates ranging from 83-100%.86-90

With the exception of the study by Stovall et al,
ectopic pregnancies with cardiac activity were
excluded from methotrexate treatment.  

Methotrexate may be given with citrovorum
(Leucovorin®) rescue as a therapy for ectopic preg-
nancy.  Citrovorum, which is a reduced form of
folate, blocks the effects of methotrexate.  Given after
administration of methotrexate, it appears to rescue
cells from additional adverse effects of the drug.  

The use of methotrexate is associated with sever-
al complications, the most common of which is lower
abdominal pain.92-96,98 The pathophysiology of the
abdominal pain is unclear, though it is probably
related to bleeding and/or expulsion of the ectopic
resulting in peritoneal irritation.  These patients can
be managed conservatively if they have a stable
hemoglobin and no evidence of significant free fluid
in the cul-de-sac by ultrasound.  Twenty percent of
patients in the study by Stovall et al had an increase
in abdominal pain managed as an outpatient, and an
additional 4% were subsequently hospitalized for
observation.91

Other complications included transient elevation
of transaminase levels, mild stomatitis, dermatitis,
pleuritis, and nausea.86-91,97 These side effects appear
to be dose-related, occurring with higher doses of
methotrexate received, without significant morbidity
or mortality.  

The most serious complication of the methotrex-
ate regimen is tubal rupture, the pathophysiology of
which is unclear, see Table 8.  In six studies
reviewed, there were seven ruptures among 275
treated patients.92,96,99 In addition, there was one case

report of tubal rupture despite falling β-hCG levels.100

The possibility of rupture exists until complete reso-
lution of the ectopic is documented (β-hCG less than
10-20 mIU/mL).  There is no correlation between
β-hCG levels and risk of rupture that can aid the cli-
nician.  Due to the extended time until resolution of
the ectopic pregnancy, the symptoms of tubal rup-
ture need to be monitored on a continuous basis.86-91

All patients presenting with worsening abdomi-
nal pain after receiving methotrexate should be care-
fully evaluated for tubal rupture. When a patient
presents with abdominal pain after methotrexate
administration, she should be evaluated with a
repeat hemoglobin, an ultrasound to detect free
fluid, and consultation with an obstetrician.  Patients
with increased abdominal pain who are hemody-
namically stable with no fluid in the cul-de-sac and a
stable hemoglobin may be managed as outpatients.
Admission for continued observation despite nega-
tive studies may be required if her pain is not con-
trolled or her vital signs are abnormal.

The success of higher dose methotrexate proto-
cols with citrovorum rescue led to trials of lower sin-
gle dose intramuscular (IM) methotrexate without
citrovorum rescue.  Success rates with this protocol
have ranged from 85 to 100%.83-86 In the largest study,
which treated 120 patients, there was a 94% rate of
ectopic termination (defined as a β-hCG of 10-20
mIU/ml).87 Ectopic termination and resolution times
range in various studies from a mean of 23.1+2.9
days to 38.4+6.4 days.83-87 Low dose treatment is
reported to result in longer resolution times, but
higher initial β-hCG levels where found in these
studies.  It is unclear why initial levels where higher,
but it could represent a selection bias in these stud-
ies.87,13,15 Predictors for success of methotrexate treat-
ment are listed in Table 9. 92 Of these markers, a low
β-hCG level has proven to be most predictive.  In a
retrospective study of 60 patients, Tawfiq et al found
that failure occurred in 65% of the cases where the β-
hCG level was greater than 4000 mIU/mL.102 In a
review of 350 ectopic pregnancy patients, the
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Table 8. Signs Of Treatment Failure For Ectopic
Pregnancy and/or Tubal Rupture

• Significantly worsening abdominal pain
• Significant hemoperitoneum visualized via ultrasound
• Hemodynamic instability
• Lack of a decrease in β-hCG after day four of treatment
• Increasing or plateauing levels after the first week of treatment

Adapted from American College of Obstetrics and Gynecologists. Medical manage-
ment of tubal pregnancy, ACOG Practice Bulletin 3. Washington DC ACOG 1998.



methotrexate failure rate rose to greater than 13%
when the pretreatment β-hCG level was greater than
5000 mIU/mL.103 However, despite these studies,
there is not an accepted absolute β-hCG level where
use of methotrexate is contraindicated.104,105

In addition to the primary treatment of ectopic
pregnancy, methotrexate is also indicated for the
treatment of persistent ectopic after salpingostomy,
prophylaxis for suspected persistent products of con-
ception after conservative surgery, and in cases of
unusual ectopic pregnancy, such as abdominally
implanted pregnancies.104 Absolute contraindications
can be seen in Table 10.  Relative contraindications
include a gestational sac of greater than 3.5 cm and
embryonic cardiac activity.  In addition, any patient
who receives methotrexate must be compliant,
understand the importance of follow-up, and be able
to return for surveillance and possibly further care.105

Any patient receiving methotrexate should be
screened with a complete blood count, liver function
tests, and an electrolyte panel with a serum creati-
nine.96 In addition, if the patient has a history of pul-
monary disease, a baseline chest x-ray must be
obtained due to the risk of interstitial pneumonitis. 

The ability to conceive after the use of
methotrexate for ectopic pregnancy has been
addressed in several studies.  One weakness in these
studies is that the tubal patency rates were not estab-
lished prior to methotrexate use, possibly leading to
lower percentage of patency than expected.  Of the
patients attempting to conceive after methotrexate
therapy, a success rate of about 80% has been report-
ed.96,106 The recurrent ectopic pregnancy rate is about

10% in patients treated with intramuscular
methotrexate versus 13% in patients treated with lin-
ear salpingostomy, but this is not a statistically sig-
nificant difference.96,106 

Methotrexate Dosing Regimens
Traditionally, multi-dose IM methotrexate has been
the treatment of choice, but single dose methotrexate
is becoming more popular, see Table 11 on page 18.
These two regimens have never been directly com-
pared, but a recent meta-analysis was conducted to
compare efficacies.119 In qualifying cases, the overall
success rate for IM methotrexate was 89%.  The suc-
cess rate for multi-dose IM methotrexate was 92.7%
while the success rate for the single dose regimen
was only 88.1%.  This was found to be statistically
significant.  When controlling for β-hCG levels, the
failure rate with single dose therapy was almost five
times greater than the multi-dose regimen.  The suc-
cess rates found in this meta-analysis mirrors what
other studies have found regarding successful treat-
ment rates in single dose and multi-dose regimens.
A new two dose IM methotrexate protocol has been
developed which attempts to balance efficacy as well
as convenience, see Table 12 on page 18.  A dose of
methotrexate is given on day one and day four with-
out leucovorin rescue, and the prior single dose fol-
low-up protocol is then followed.  Due to the risk of
failure with increasing β-hCG levels, some have
advocated the use of the two dose protocol with β-
hCG levels greater than 1000 mIU/mL, but this has
not been prospectively studied to date.104

Operative Care
Historically, laparotomy was the treatment of choice
for ectopic pregnancy.  With the advent of methotrex-
ate therapy and laparoscopy, laparotomy has become
significantly less frequent.  Laparotomy still has a
role in patients who are unstable and unable to be
emergently resuscitated as well as those with evi-
dence of extensive intraperitoneal bleeding.  In addi-
tion, in hemodynamically unstable patients with an
open cervical os, D & C may be useful to obtain tis-
sue that will either confirm an IUP or show a decid-
ual cast suggestive of ectopic pregnancy. 

For hemodynamically stable patients, those with
peritoneal signs, or those who cannot receive
methotrexate, use laparoscopy.71,72 It is associated
with decreased blood loss, fewer analgesic require-
ments, and shorter hospital stays.  It has also been
found to be cost effective when compared to the tra-
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Table 10. Absolute Contraindications To
Methotrexate Use

• Breast feeding
• Immunodeficiency
• Alcoholism
• Pre-existing liver disease or dysfunction
• Blood dyscrasias or hematologic dysfunction
• Know hypersensitivity to methotrexate
• Active pulmonary disease
• Peptic ulcer disease
• Renal dysfunction

Adapted from American College of Obstetrics and Gynecologists. Medical manage-
ment of tubal pregnancy. ACOG Practice Bulletin 3. Washington DC ACOG 1998.

Table 9: Predictors For Success Of
Methotrexate Treatment For Ectopic Pregnancy

• Low serum β-hCG levels
• Low progesterone levels
• Small size and volume of gestational mass
• Absence of cardiac activity
• Lack of peritoneal blood 
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ditional approach of laparotomy.  
Traditionally, salpingectomy was the surgical pro-

cedure of choice, but with the newer laparoscopic
techniques, tubal salvage procedures in hemodynam-
ically stable patients are commonly used.  Although
the rate of persistent ectopic is 5-20% higher in the
salpingostomy group, the use of methotrexate has
abated most concerns.  In general, it is thought that
the risk of future ectopic pregnancy is increased by

the use of salpingostomy, but this is balanced by an
increased rate of future fertility.107-110 Salpingostomy is
preferred to salpingectomy if the patient is stable and
the procedure is technically feasible.72

Controversies/Cutting edge

Other Markers For The Diagnosis Of Ectopic
Pregnancy
The search for novel markers for the diagnosis of
ectopic pregnancy has yielded many potential candi-
dates, but none of them have proven reliable and
easily available.  Elevated levels of vascular endothe-
lial growth factor (VEGF) are reported in ectopic ges-
tations but are neither sensitive nor specific.111,112

Other placental markers (such as pregnancy associat-
ed plasma protein A (PAPP-A), pregnancy specific B1
glycoprotein, and human placental lactogen) and
non-placental markers (such as glycodelin) have
been studied.113 In one study, the combination of
VEGF, PAPP-A, and progesterone was able to dis-
criminate ectopic from intrauterine pregnancy with a
sensitivity of 99.7% and a specificity of 92.4%.  In a
study by Gerton et al, specific proteins were identi-
fied that were potentially able to discriminate
between ectopic and intrauterine pregnancies.114

Further study and characterization of these proteins
is required, followed by prospective validation.

Other chemical markers studied include serum
creatine phosphokinase (CK), myoglobin, smooth
muscle heavy chain myosin, fetal fibronectin,
leukemia inhibitory factor, and cancer antigen 125
(CA-125).  Serum CK is generally increased in
ectopic pregnancies (mean 56.7 mIU/mL; range 46.5
to 61.3 mIU/mL) relative to IUP (mean 41.0
mIU/mL; range 38.8 to 45.4 mIU/mL), but it is not
sufficiently discriminative to be of clinical value in
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Table 11. Single Dose vs. Multi-dose
Methotrexate Regimen For Treatment Of

Ectopic Pregnancy

Multi-dose Regimen
Treatment Day Intervention
Pretreatment CBC, LFT's, electrolytes, serum 

quantitative hCG

Day 1 Methotrexate 1 mg/m2 IM
Serum hCG

Day 2 Citrovorin 0.1 mg/m2

Day 3 Serum hCG
If serum hCG decreases less than
15% from day 1 to 3, provide
methotrexate 1 mg/m2 IM.  If decrease
is greater than 15%, start surveillance
and stop treatment

Day 4 Citrovorin 0.1 mg/m2

Day 5 Serum hCG 
If serum hCG decreases less than
15% from day 3 to 5, provide
methotrexate 1 mg/m2 IM.  If decrease
is greater than 15%, start surveillance
and stop treatment

Day 6 Citrovorin 0.1 mg/m2

Day 7 Serum hCG 
If serum hCG decreases less than
15% from day 5 to 7, provide
methotrexate 1 mg/m2 IM.  If decrease
is greater than 15%, start surveillance
and stop treatment

Day 8 Citrovorin 0.1 mg/m2

Surveillance Serum hCG checked weekly until level
is less than 5 mIU/mL

Single Dose Regimen
Treatment Day Intervention
Pretreatment CBC, LFT's, electrolytes, serum 

quantitative hCG

Day 1 Methotrexate 50 mg/m2 IM
Serum hCG

Day 4 Serum hCG

Day 7 If serum hCG decreases less than 
15% from day 4 to 7, provide 
methotrexate 50 mg/m2 IM.  If 
decrease is greater than 15%, start 
surveillance

Table 12. "Two dose" Intramuscular
Methotrexate Regimen For Treatment Of

Ectopic Pregnancy

Treatment Day Intervention
Pretreatment CBC, LFT's, electrolytes, serum 

quantitative hCG

Day 1 Methotrexate 50 mg/m2 IM
Serum hCG

Day 4 Methotrexate 50 mg/m2 IM
Serum hCG

Day 7 If serum HCG decreases less than 
15% from day 4 to 7, provide 
methotrexate 50 mg/m2 IM.  If 
decrease is greater than 15%, start 
surveillance



the diagnosis of ectopic pregnancy.115 In addition,
recent studies have indicated that increased CA-
125,116 and urinary hCG expression of certain molecu-
lar components117 can also be predictors of early
pregnancy loss, although they are not in widespread
use.  Use of these objective means to identify fetal
demise may help the mother accept the loss and
allow consideration of D & C, if necessary.

Modeling For The Diagnosis Of Ectopic
Pregnancy 
An alternative approach to the diagnosis of ectopic
pregnancy is the use of clinical decision rules and
mathematical modeling.  In a logistic regression
model predicting ectopic pregnancy, the β-hCG ratio
at 0 and 48 hours was found to best predict the subse-
quent outcome of a pregnancy with an unknown loca-
tion.118 However, ectopic pregnancies can have ratios
that appear to be normal, especially in the early stages
of an ectopic pregnancy.40 Conversely, some intrauter-
ine pregnancies that have a lower than normal rise in
β-hCG would be misclassified as abnormal gestations.
Of the models studied, none demonstrated a higher
sensitivity for predicting ectopic pregnancy than clini-
cal judgment.

Special Circumstance Of Early Pregnancy

Hyperemesis Gravidarum
Nausea and vomiting is a common problem affecting
50-70% of pregnant patients.120-122 It usually starts
during the first month of pregnancy and tapers off
toward the middle of the second trimester.
Hyperemesis gravidarum is a severe form of nausea
and vomiting of pregnancy that causes starvation
metabolism, weight loss, dehydration, and pro-
longed ketosis.  In general, cohort studies have
shown an incidence of 0.5-2%.123 The cause of hyper-
emesis gravidarum is not clear; associations have
been made with rapidly increasing estrogen and
β-hCG levels.124 A recent study also reported an
increased infection rate with Helicobacter pylori.125 For
a list of risk factors associated with the development
of hyperemesis gravidarum, see Table 13.

Evaluation and management of hyperemesis
gravidarum should focus on the fluid status of the
patient and identifying other causes of nausea and
vomiting.126 The history should focus on ruling
out other causes in the differential diagnosis, see
Table 14 on page 20.  Most patients typically have
some symptoms prior to nine weeks.  If a patient

presents after nine weeks, give careful consideration
to other diagnoses.  Fever should lead the clinician to
search for possible causes of infection that may lead
to alternate diagnoses.  Other than mild abdominal
discomfort with retching, abdominal pain should not
be a prominent feature and should be a clue for the
clinician to search for other causes.

Initial laboratory and radiologic evaluation is
minimal.  Guidelines based on consensus opinion
from the American College of Obstetrics and
Gynecology suggest that, if a patient presents with
only severe nausea and appears hydrated, no work-
up may be required.  Send an electrolyte panel, BUN
and creatinine, urinalysis, and a complete blood
count in any patient who requires intravenous
hydration.126 Further work-up should be directed
toward abnormal findings in the history or physical
exam.  Significant pain on abdominal exam may lead
the clinician to order liver function panels, amylase
or lipase, and an abdominal US.  In some patients,
bilirubin, amylase and alkaline phosphatase can be
mildly elevated, but should return to normal levels
after delivery.  Findings of a goiter should lead to
tests for thyroid function. 

Initial management involves rehydration with
either oral or intravenous fluids and antiemetics, see
Clinical Pathway For Nausea And Vomiting Of
Pregnancy on page 17.126 Patients who present with
severe nausea and appear hydrated may be managed
as outpatients with no further work-up in the ED.
However, if the patient presents with persistent or
prolonged vomiting or has signs and symptoms of
dehydration, rehydration should be accomplished
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Table 13. Risk Factors Associated With The
Development Of Hyperemesis Gravidarum

• Advanced placental mass
• Multiple gestations 
• Molar pregnancy

• Genetics
• Family history of hyperemesis gravidarum
• Prior history of hyperemesis gravidarum in prior pregnancy

• Female gestations
• Hyperthyroidism
• Nullparity
• Young age
• History of migraine headaches
• History of motion sickness

Risk Factors That Reduce The Development Of
Hyperemesis Gravidarum
• Smoking
• Male gestations

Adapted from American College of Obstetrics and Gynecology. Nausea and vomiting
of pregnancy.  ACOG Practice Bulletin. 103(4):803-14, Apr.



with an isotonic crystalloid solution.  Severely dehy-
drated patients often present with starvation metabo-
lism which can be identified by ketones in the urine.
Although it has never been studied, it is generally
recommended by consensus opinion that glucose be
added to the solution to reverse ketotic metabo-
lism.126 Electrolyte abnormalities, such as
hypokalemia and hyponatremia, are common and
should be replaced when identified.  If a patient has
had prolonged vomiting (more than three weeks) or
weight loss (more than five pounds), a multivitamin
and thiamine 100 mg IV should be considered to pre-
vent the rare cases of Wernicke-Korsakoff Syndrome
that have been reported in the literature. 

In addition to hydration and calories, antiemetics
provide the most symptomatic relief.  Most standard
antiemetics are in Food and Drug Administration
(FDA) category C and are used successfully to treat
hyperemesis gravidarum, see Table 15.126 Although
infrequently used in the ED, pyroxidine (vitamin B6)
and doxylamine have been shown to improve symp-
toms of nausea and vomiting of pregnancy and have
been found to have no significant teratogenic risk.128-

130 Although ondansetron (Zofran®) has been used
with some success, no studies to date have looked at
its efficacy compared to other antiemetics.131 In ani-
mal studies, ondansetron has been shown to cause
cranio-facial abnormalities.132 In humans, there is
only one small prospective cohort study evaluating
embryogenic safety with ondansetron use; it showed
no difference compared to other patients receiving
typical antiemetics.133 A short course of oral methyl-
prednisolone has been reported to be therapeutic for
intractable hyperemesis, but has recently been found
to be associated with an increased risk of craniofacial
abnormalities when used early in pregnancy.134-137

Alternative therapies that are safe for the fetus and
may provide some symptomatic relief include the
use of ginger and P6 acupressure (located at the pal-
mar aspect of the distal wrist).138,139,156

Most patients can be discharged from the ED
after typical treatment, but often require prolonged
stays (more than six hours).  If a prolonged ED stay
is anticipated or the patient has persistent symptoms
despite adequate hydration, admission to an ED
observation unit or an obstetric unit is appropriate.
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Table 14. Differential Diagnosis Of Nausea And
Vomiting Of Pregnancy

Gastrointestinal Conditions
Appendicitis
Pancreatitis
Biliary colic or cholecystitis
Peptic ulcer disease
Intestinal obstruction
Achalasia
Gastroesophageal reflux disease
Hepatitis
Gastroparesis

Genitourinary Conditions
Kidney stone
Ovarian torsion
Urinary tract infections
Degenerating uterine leiomyoma

Metabolic Disorders
Diabetic Ketoacidosis
Hyperthyroidism
Addison's Disease
Porphyria

Neurologic Conditions
Migraines
Brain tumors
Encephalopathy
Pseudotumor cerebri
Vestibular dysfunction

Other Conditions
Psychiatric illness
Drug toxicity

Pregnancy-Related Conditions
Acute fatty liver of pregnancy
Cardiomyopathy of pregnancy
Preeclampsia

Adapted from American College of Obstetrics and Gynecology. Nausea and vomiting
of pregnancy.  ACOG Practice Bulletin. 103(4):803-14, 2004 Apr.

Table 15. Common Antiemetics Used In
Pregnancy

Adapted from Jewell D, Young G. Interventions for nausea and vomiting in early
pregnancy (Cochrane Review). In: The Cochrane Library, Issue 4, 2003. Chichester,
UK: John Wiley & Sons, Ltd. and Magee LA, Mazzotta P, Koren G. Evidence-based
view of safety and effectiveness of pharmacologic therapy for nausea and vomiting of
pregnancy (NVP). Am J Obstet Gynecol 2002;186:S256-61.



Criteria for discharge may include:
• Signs and symptoms of volume depletion have

resolved
• Tolerating oral fluids
• Urine ketones have cleared (starvation metabolism

has been reversed) 
• Close follow-up in one to two days with obstetri-

cian
Typical discharge instructions may be seen in

Table 16.126 

Most cases of hyperemesis gravidarum resolve
by mid second trimester with no significant sequelae,
but the long term effects are not known.  However, if

the mother is not able to gain weight appropriately
as the pregnancy progresses due to hyperemesis
gravidarum, the fetus is at risk for low birth
weight.140-142,157,158 

There are no prospective data on the long term
risks for women and children regarding hyperemesis
gravidarum.  It is appropriate to reassure patients
that nausea and vomiting of pregnancy as well as
hyperemesis gravidarum often portends well for the
pregnancy.126 Severe cases of hyperemesis gravi-
darum have been found in case reports to be associ-
ated with Mallory-Weiss tears, Boerhaave’s
Syndrome, Wernicke-Korsakoff Syndrome, sponta-
neous pneumothorax, splenic rupture, and acute
tubular necrosis.143-146 

Molar Pregnancy
Gestational trophoblastic disease (molar pregnancy)
comprises a spectrum of diseases characterized by
disordered proliferation of chorionic villi.  In the
absence of fetal tissue, the pregnancy is termed a
complete hydatidiform mole.  More rarely, if fetal tis-
sue is present and trophoblastic hyperplasia is focal,
it is called an incomplete mole.  In approximately 15%
of molar pregnancies, neoplastic gestational disease

develops, with persistence of molar tissue after the
pregnancy has been evacuated.147,148,159 Metastatic dis-
ease can develop, requiring chemotherapy and inten-
sive oncologic management.16

Early molar pregnancy is usually not clinically
apparent, but patients may seek care for persistent
hyperemesis gravidarum due to high circulating lev-
els of β-hCG.  Vaginal bleeding, intermittent bloody
discharge, or failure to hear fetal heart beats during
the second trimester are the typical presenting signs.
If spontaneous abortion occurs with molar pregnan-
cy, it is usually during the second trimester (before
20 weeks), and the patient or physician may note
passage of grapelike hydatid vesicles.  Uterine size is
larger than expected by dates (by more than four
weeks) in approximately 40% of patients.147 Theca
lutein cysts may be present on the ovaries as a result
of excessive hormonal stimulation, and torsion of
affected ovaries can be seen. 

The diagnosis of hydatidiform mole is based on
the characteristic sonographic appearance of hydrop-
ic vesicles within the uterus, called the “snowstorm”
appearance, see Figure 8 on page 22.  Alternatively,
cystic changes are seen in partial molar pregnan-
cies.148 In some cases, partial molar pregnancy may
be detected only on pathologic examination of abor-
tion specimens.148,149 Sonography usually provides
the diagnosis of complete molar pregnancy.149 

Disposition

Once an IUP is diagnosed, the patient with threat-
ened miscarriage may be discharged, but should be
given careful instructions to return if she has signs of
hemodynamic instability, significant pain, or other
symptoms that might indicate ectopic pregnancy.
Proactively developing protocols with OB-GYN as
to when follow-up sonographic evaluation and serial

EBMedicine.net • June 2007 21 Emergency MMedicine PPractice©

Table 16. Discharge Instructions For A Patient
With Nausea And Vomiting Of Pregnancy

• Rest and avoid situations that lead to symptoms
• Drink clear fluids for the first 24 hours and slowly advance your

diet
• Eat at least six small meals a day
• Dietary modification with meals high in protein and low in car-

bohydrates may improve your symptoms
• Take medicines for nausea early when symptoms start
• Return for inability to tolerate anything by mouth, intractable

vomiting, fever, severe weakness or dizziness upon standing,
abdominal pain, blood in your vomit or stool, or black tarry
looking stools

Adapted from: American College of Obstetrics and Gynecology. Nausea and vomit-
ing of pregnancy. ACOG Practice Bulletin. 103(4):803-14, 2004 Apr.

Figure 8. Typical Snowstorm Appearance Of A
Uterus With Molar Pregnancy
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β-hCG measurements should be obtained can greatly
facilitate patient care.  It is often thought that bed
rest should be prescribed for any threatened miscar-
riage; however, it has never been found to be of
value in preventing a miscarriage from progressing.

Treatment of the patient with an inevitable miscar-
riage may include observation or dilation and evacu-
ation (D & E) to remove the remaining intrauterine
contents.  The patient may be admitted, but dis-
charge with close outpatient follow-up may also be
suitable in select cases after OB-GYN consultation. 

Management of patients with presumed completed
spontaneous miscarriage is more complicated.  Recent
studies have shown that, in women with a history
consistent with miscarriage who have minimal
remaining intrauterine tissue as determined by
sonography, expectant management is safe if ectopic
pregnancy can be excluded.83 If endometrial tissue is
not seen with ultrasonography, bleeding is mild, and
gestational age is less than eight weeks, curettage is
frequently unnecessary and the patient may be safely
followed-up by a gynecologist for serial hormonal
assays.84 In contrast, in women with significant
remaining intrauterine tissue, the risk of complica-
tions may be decreased by uterine curettage.83

Consultation with a specialist is advised and, if D &
C is not performed, the patient should be instructed

to return if increased bleeding, cramping, fever, or
tissue passage occurs. Consensus opinion is that fol-
low-up is required in one to two weeks to assure that
the miscarriage is complete. 

Traditionally, patients with ectopic pregnancy
were admitted to the hospital; however, with the
advent of methotrexate, outpatient treatment has
become common.  If a patient qualifies for
methotrexate and is reliable, they may be discharged
with clear instructions to return for worsening pain,
bleeding, or fever.  Unstable patients with a known
ectopic pregnancy, patients with ultrasonographic
results suggestive of ectopic pregnancy, and patients
with a high risk for an ectopic pregnancy should be
admitted for serial examinations and further diag-
nostic studies until a definitive diagnosis can be
made. 

Case Conclusion

The clinician was asked to justify the ordering of a formal
pelvic ultrasound without first obtaining the results of the
β-hCG.  This article has provided evidence that the β-hCG
can be useful in helping to interpret ultrasound findings
but should not limit obtaining the test.  In this case, the
intrauterine sac ended up being a reactive sac to the
ectopic that was found in the right salpinx. An obstetric
(OB) consultation was obtained.  After discussion with
the patient and OB colleagues, the patient was treated
with 50 mg/m2 of methotrexate IM and discharged home
to follow up with the OB physician in four days.

Summary

The complications of early pregnancy may vary in
presentation.  Ectopic pregnancies and miscarriage
may be very difficult to differentiate from one anoth-
er.  The primary objective of the emergency physi-
cian should be to rule out an ectopic pregnancy since
it is a major cause of maternal morbidity and mortal-
ity.  Often, the diagnosis is left in question even with
appropriate lab testing and ultrasound results.
Patients may require serial evaluations and specialty
consultation.  Any patient at risk for feto-maternal
transfusion should receive anti-D immune globulin
for prophylaxis.

If an ectopic pregnancy is diagnosed, methotrex-
ate should be reserved for those patients who quali-
fy, and their ability to follow-up should be consid-
ered.  Laparoscopy with salpingostomy or salpingec-
tomy is typically the surgical procedure of choice,

Key Points
1. Do not rely on a single β-hCG level as a marker for a viable

pregnancy.

2. Low levels of β-hCG do not reliably exclude an ectopic
pregnancy alone.

3. Do not ascribe abdominal pain, nausea, and vomiting as
side effects of methotrexate therapy without proper evalua-
tion.

4. Do not assume a patient with abdominal pain has a normal
pregnancy solely because they do not have vaginal bleed-
ing and vice versa.

5. In patients who have undergone assisted reproduction,
finding an IUP does not exclude the diagnosis of an ectopic
pregnancy (heterotopic pregnancy).

6. The degree of bleeding and severity of symptoms do not
predict which patients will progress from a threatened to
inevitable to complete miscarriage.

7. Any patient who is Rh-negative with a miscarriage or
ectopic pregnancy must be given anti-D immune globulin to
prevent alloimmunization.

8. A patient with an ectopic pregnancy may be treated as an
outpatient with methotrexate, but treatment failures do
occur and close outpatient follow-up is required.

9. With initial methotrexate therapy, the β-hCG level may
increase before it starts to decrease.

10. Do not rely solely on one test or study to make a definitive
diagnosis. Often, multiple tests and US are needed to truly
make a diagnosis with certainty.



but laparotomy is still used in unstable emergency
cases.

Although a miscarriage is not usually life threat-
ening, it can be a particularly stressful time for the
patient and her significant other.  Giving the patient
and family a realistic understanding of the risk of
miscarriage is helpful.  Counseling and other
resources should always be made available.
Outpatient referral is usually required in cases of
complete or inevitable miscarriage; a D & C is often
required.
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CME Questions 

The CME six-month print semester starts with the
January issue and restarts with the June issue. The
CME questions are numbered consecutively. Current
subscribers can take the test in print every six
months or online monthly.

75. All of the following are considered risk factors
for ectopic pregnancy EXCEPT:

a. History of pelvic inflammatory disease
b. An IUD
c. Oral contraceptives
d. Prior history of ectopic pregnancy
e. In-utero exposure to diethylstilbestrol

76. The most common cause of early first trimester
spontaneous miscarriages is:

a. Alcohol use
b. Inborn genetic errors
c. Tobacco use
d. Viral infections
e. Bacterial infections

77. A patient presents to the emergency department
with lower abdominal cramping and mild
vaginal bleeding after intercourse. A urine
pregnancy test reveals that she is pregnant and
her last menstrual period was seven weeks ago.
All of the following should be reasonably con-
sidered in the differential diagnosis EXCEPT:

a. Ectopic pregnancy
b. Threatened miscarriage
c. Cervical trauma
d. Placental abruption
e. Vaginitis

78. A 25-year-old female presents with mild LLQ
abdominal pain and vaginal bleeding. Her

vital signs are stable and show no signs of
orthostasis. Her physical exam reveals tender-
ness in the LLQ without peritoneal signs. Her
pelvic shows the cervical os to be closed with
no adnexal masses, slight cervical motion ten-
derness, and left adnexal tenderness. Her urine
pregnancy test is positive. A transvaginal ultra-
sound shows an empty uterus, slight fluid in
the cul de sac, and no direct or highly sugges-
tive evidence of an ectopic pregnancy. A β-hCG
level is found to be 400 mIU/mL. Which of the
following are appropriate management options
in this patient?

a. You deem the patient is at no risk for an
ectopic pregnancy since the β-hCG is so low
and discharge her to home

b. You call the OB-GYN and tell them you have
an ectopic pregnancy they need to take to
the operating room

c. The patient may be discharged with “ectopic
precautions” and can follow-up with an
obstetrician in 48 hours for a repeat β-hCG
and possible repeat ultrasound

d. The patient is a clear candidate for
methotrexate therapy

e. You diagnose miscarriage and set the patient
up for a D & E with her gynecologist

79. All of the following are true statements regard-
ing progesterone EXCEPT:

a. A progesterone level of less than 5  ng/mL is
highly sensitive in identifying a nonviable
pregnancy

b. A progesterone level of greater than 25
ng/mL is highly sensitive for identifying a
normal pregnancy

c. Progesterone values between 5 and
25 ng/mL are typically of little value

d. Progesterone is not universally available,
thus it is often little help to those providing
care in the ED

e. A progesterone level of less than 5 ng/mL
clearly identifies an ectopic pregnancy

80. Contraindications to the use of methotrexate in
an appropriately selected patient with an
ectopic pregnancy include all of the following
EXCEPT:

a. History of focal glomerulosclerosis
b. History of pneumonia six months ago
c. Immunosuppression
d. Drinks about a six-pack a day
e. Diagnosed with a bleeding ulcer two weeks ago

by EGD and still on proton pump inhibitors

81. An 18-year-old female presents with severe
abdominal pain. She has no prior history and
the pain is acute in onset. She is afebrile, but
her heart rate is 142 and her blood pressure is
78/palpation. Her abdominal exam shows clas-
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sic peritoneal signs. She receives immediate
resuscitation with 2 liters of isotonic saline.
Her blood pressure slightly improves to
85/palp, but her pulse remains tachycardic in
the 140’s. You obtain a cath urine specimen,
which you are able to do a point of care urine
pregnancy test on; it is positive. Her hematocrit
comes back at 7 mg/dL. The next most logical
action in this case is:

a. Order a type and cross for four units and call
the obstetrician for an immediate consult for
probable ruptured ectopic in an unstable
patient

b. Obtain an ultrasound in radiology to con-
firm the diagnosis of ectopic pregnancy

c. Give Zosyn and Flagyl with the presump-
tions that this a septic abortion 

d. Call the general surgeons with the presump-
tion that this could still be an appendicitis

e. Question the patient regarding the con-
traindications to giving methotrexate

82. Of the following tests in a patient with a con-
firmed ruptured ectopic pregnancy, the most
important laboratory test to send off is:

a. An electrolyte panel with bun and creatinine
b. Wet prep
c. Tests for gonorrhea and chlamydia
d. Type and cross
e. Quantitative β-hCG

83. A patient presents to the ED who is pregnant
with vaginal bleeding and lower abdominal
pain. You see a gestational sac via ultrasound
but no fetal pole. You diagnosed the patient
with a threatened miscarriage. All of the fol-
lowing are appropriate to tell the patient at dis-
charge, EXCEPT: 

a. She must be admitted for D & C
b. 50% of women still have normal pregnancies
c. Restriction in physical activity has no effect

on the pregnancy
d. She should refrain from douching, tampons,

or intercourse while she is bleeding
e. She should follow-up with her gynecologist

in two days for a repeat β-hCG level

84. All of the following are true regarding a patient
with a molar pregnancy EXCEPT:

a. A patient with a molar pregnancy is typically
diagnosed after the 20th week of conception

b. The typical ultrasound appearance of a
molar pregnancy is described as a “snow-
storm appearance” in the uterus

c. Patients with a molar pregnancy may pres-
ent with symptoms of hyperemesis gravi-
darum

d. Molar pregnancies may present with the pas-
sage of grape-like vesicles from the vagina

e. Molar pregnancies often have a uterus size
that is greater than expected age

85. A patient presents to the ED with vomiting for
the last three days. She was recently diagnosed
with a pregnancy of about eight weeks. Her
vital signs are stable and, other than some mild
signs of dehydration, her physical exam is nor-
mal. Her laboratory work-up shows only some
ketones in her urine. The mostly likely diagno-
sis is:

a. Viral gastroenteritis
b. Small bowel obstruction
c. Morning sickness
d. Hyperemesis gravidarum
e. Ectopic pregnancy

86. A patient presents to the ED with abdominal
pain and vaginal bleeding. She has been trying
to get pregnant for years and is under the care
of a fertility specialist. She has a positive preg-
nancy test in the ED, and an ultrasound shows
an IUP. What do you tell her regarding the risk
of having an ectopic pregnancy?

a. It is impossible to have both an ectopic preg-
nancy and an intrauterine pregnancy at the
same time

b. It is highly unlikely that the she has an
ectopic pregnancy and the chances are
1:50,0000

c. Given her prior problems getting pregnant, it
is inevitable given her symptoms that she
will develop an ectopic pregnancy during
this conception

d. Although it is highly unlikely, her risk of
developing a dual intrauterine and ectopic
pregnancy is still a consideration at a chance
of 1:4000

e. If she has had any form of assisted reproduc-
tion, her risk of a heterotopic pregnancy is
significantly increased at 1:100
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Class I
• Always acceptable, safe
• Definitely useful 
• Proven in both efficacy and 

effectiveness

Level of Evidence: 
• One or more large prospective 

studies are present (with rare
exceptions)

• High-quality meta-analyses 
• Study results consistently positive 

and compelling

Class II
• Safe, acceptable
• Probably useful

Level of Evidence: 
• Generally higher levels of evidence
• Non-randomized or retrospective 

studies: historic, cohort, or case-
control studies

• Less robust RCTs
• Results consistently positive

Class III
• May be acceptable
• Possibly useful
• Considered optional or alternative 

treatments

Level of Evidence:
• Generally lower or intermediate 

levels of evidence
• Case series, animal studies, con-

sensus panels
• Occasionally positive results

Indeterminate
• Continuing area of research
• No recommendations until further
research

Level of Evidence: 
• Evidence not available
• Higher studies in progress 
• Results inconsistent, contradictory
• Results not compelling

Significantly modified from: The
Emergency Cardiovascular Care
Committees of the American Heart
Association and representatives
from the resuscitation councils of
ILCOR: How to Develop Evidence-
Based Guidelines for Emergency
Cardiac Care: Quality of Evidence
and Classes of Recommendations;
also: Anonymous. Guidelines for
cardiopulmonary resuscitation and
emergency cardiac care. Emergency
Cardiac Care Committee and
Subcommittees, American Heart
Association. Part IX. Ensuring effec-
tiveness of community-wide emer-
gency cardiac care. JAMA
1992;268(16):2289-2295.
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