
In my emergency department (ED), we see a large number of
pregnant patients, so you would think we would be good at evaluat-
ing them. But sometimes familiarity can lead to a sense of compla-
cency, such as assuming that the vomiting and abdominal pain that
brought the patient to the hospi-
tal are due to the pregnancy. It is
important always to consider
that the symptoms could just as
easily be due to a medical com-
plication of pregnancy as well as
to the pregnancy itself.

These next two issues of
Emergency Medicine Reports
will cover many of the compli-
cations and problems that may
cause the pregnant woman to
come see you. Part I will focus
on miscarriage, ectopic preg-
nancy, gestational trophoblastic disease, and venous thromboem-
bolic states. Part II will discuss hypertensive disorders, amniotic
fluid embolism, and late pregnancy bleeding. 

—J. Stephan Stapczynski, MD  

Introduction
Treating a patient during the course of her pregnancy is a

challenge for the physician. Symptoms are often identified as
normal although they may be completely foreign to the patient. It

is “normal” to feel nauseated
and have emesis. It is “normal”
to feel pain in the lower parts of
the abdomen as the round liga-
ments stretch. It is “normal” to
see some swelling in the legs as
pregnancy progresses. The
challenge for both the patient
and her physician lies in deter-
mining when these symptoms
are actually normal in an indi-
vidual pregnancy and when
they may signal a concern.

This review will briefly
touch on miscarriages and ectopic pregnancies, but will con-
centrate more on those entities not typically discussed in the
emergency medicine literature, such as gestational trophoblas-
tic disease, as well as complications seen in the second half of
pregnancy such as hypertensive disorders, venothromboem-

®

Volume 29, Number 3 January 21, 2008

EDITORS

Sandra M. Schneider, MD
Professor
Department of Emergency Medicine
University of Rochester School 

of Medicine
Rochester, New York

J. Stephan Stapczynski, MD
Chair
Emergency Medicine Department
Maricopa Medical Center
Phoenix, Arizona

EDITORIAL BOARD

Paul S. Auerbach, MD, MS, FACEP
Clinical Professor of Surgery
Division of Emergency Medicine
Department of Surgery
Stanford University School of Medicine
Stanford, California

Brooks F. Bock, MD, FACEP
Professor 
Department of Emergency Medicine
Detroit Receiving Hospital
Wayne State University
Detroit, Michigan

William J. Brady, MD, FACEP, FAAEM
Vice Chairman of Emergency Medicine and

Associate Professor,
Department of Emergency Medicine,
Associate Professor of Internal Medicine and

Program Director of Emergency Medicine
Residency,

Department of Internal Medicine
University of Virginia School of Medicine
Charlottesville, Virginia

Kenneth H. Butler, DO FACEP, FAAEM
Associate Professor, Associate Residency

Director
University of Maryland Emergency 

Medicine Residency Program
University of Maryland School 

of Medicine
Baltimore, Maryland

Michael L. Coates, MD, MS
Professor and Chair
Department of Family and Community

Medicine
Wake Forest University School

of Medicine
Winston-Salem, North Carolina

Alasdair K.T. Conn, MD
Chief of Emergency Services
Massachusetts General Hospital
Boston, Massachusetts

Charles L. Emerman, MD
Chairman
Department of Emergency Medicine
MetroHealth Medical Center
Cleveland Clinic Foundation
Cleveland, Ohio

James Hubler, MD, JD, FCLM, FAAEM,
FACEP

Clinical Assistant Professor of Surgery
Department of Emergency Medicine
University of Illinois College of Medicine

at Peoria;
OSF Saint Francis Hospital
Peoria, Illinois

Kurt Kleinschmidt, MD, FACEP
Assistant Professor
University of Texas Southwestern Medical

Center, Dallas
Associate Director
Department of Emergency Medicine
Parkland Memorial Hospital
Dallas, Texas

David A. Kramer, MD, FACEP, FAAEM
Program Director,
Emergency Medicine Residency
Vice Chair
Department of Emergency Medicine
York Hospital
York, Pennsylvania

Larry B. Mellick, MD, MS, FAAP, FACEP
Professor, Department of Emergency

Medicine and Pediatrics
Residency Program Director
Department of Emergency Medicine
Medical College of Georgia
Augusta, Georgia

Paul E. Pepe, MD, MPH, FACEP, FCCM
Professor and Chairman
Division of Emergency Medicine
University of Texas Southwestern Medical

Center
Dallas, Texas

Charles V. Pollack, MA, MD, FACEP
Chairman, Department of Emergency 

Medicine, Pennsylvania Hospital
Associate Professor of Emergency

Medicine
University of Pennsylvania School of 

Medicine
Philadelphia, Pennsylvania

Robert Powers, MD, MPH
Professor of Emergency Medicine
University of Connecticut
School of Medicine
Farmington, Connecticut

David J. Robinson, MD, MS, FACEP
Associate Professor of Emergency

Medicine
Interim Chairman and Research Director
Department of Emergency Medicine
The University of Texas - Health Science

Center at Houston
Houston, Texas

Barry H. Rumack, MD
Director, Emeritus
Rocky Mountain Poison and Drug Center
Clinical Professor of Pediatrics
University of Colorado Health Sciences

Center
Denver, Colorado

Richard Salluzzo, MD, FACEP
Chief Executive Officer 
Wellmont Health System
Kingsport, Tennessee

John A. Schriver, MD
Chief, Department of Emergency Services
Rochester General Hospital
Rochester, New York

David Sklar, MD, FACEP
Professor and Chair
Department of Emergency Medicine
University of New Mexico School of Medicine
Albuquerque, New Mexico

Charles E. Stewart, MD, FACEP
Associate Professor of Emergency

Medicine, Director of Research
Department of Emergency Medicine
University of Oklahoma, Tulsa

Gregory A. Volturo, MD, FACEP
Chairman Department of Emergency

Medicine
Professor of Emergency Medicine and

Medicine
University of Massachusetts Medical School
Worcester, Massachusetts

Albert C. Weihl, MD
Retired Faculty
Yale University School of Medicine
Section of Emergency Medicine
New Haven, Connecticut

Steven M. Winograd, MD, FACEP
Attending, Emergency Department
Horton Hill Hospital, Arden Hill Hospital
Orange County, New York

Allan B. Wolfson, MD, FACEP, FACP
Program Director,
Affiliated Residency in Emergency Medicine
Professor of Emergency Medicine 
University of Pittsburgh
Pittsburgh, Pennsylvania

CME QUESTION REVIEWER
Roger Farel, MD
Retired
Newport Beach, CA

© 2008 AHC Media LLC. All rights
reserved. 

Complications of Pregnancy: Part I

Authors: Halleh Akbarnia, MD, FACEP, FAAEM, St. Francis Hospital,

Evanston, IL; Teaching Faculty for Resurrection Emergency Department 

Residency Program, Evanston, IL.

Peer Reviewers: Catherine A. Marco, MD, FACEP, Professor, Department of 

Surgery, Division of Emergency Medicine, University of Toledo College 

of Medicine, Toledo, OH; and Elaine Thallner, MD, MS, Department of 

Emergency Medicine, Cleveland Clinic, Cleveland, OH.

Rapid Reference Card
Enclosed

2007 Subject Index

included with this issue.

Statement of Financial Disclosure

To reveal any potential bias in this publication, and in accordance with Accreditation Council for Continuing Medical Education guidelines, we disclose that Dr. Stapczynski (editor) is on the speaker’s bureau for Pfizer. Dr. Farel (CME question reviewer) owns
stock in Johnson & Johnson. Dr. Akbarnia (author), Dr. Marco (peer reviewer), Dr. Thallner (peer reviewer), and Dr. Schneider (editor) report no relationships with companies related to the field of study covered by this CME activity.



bolic states, amniotic fluid embolism and late pregnancy
bleeding. The objective of this review is to increase the physi-
cians’ ability to recognize diseases that are potentially life-
threatening to both the mother and the fetus, and to under-
stand how to initiate timely treatment plans and minimize
legal risks.  

Complications of Early Pregnancy
Approximately 25-30% of pregnancies experience first-

trimester bleeding, so it is common for the patient to present to
the ED, and sometimes the bleeding is accompanied by pain.
Although ectopic pregnancy must be considered in all patients
with these symptoms, more commonly the ED physician will
encounter a patient undergoing threatened or actual miscarriage.
For many patients a simple bedside examination, laboratory
work including a beta human chorionic gonadotropin (beta-hCG)
level, and a transabdominal or transvaginal ultrasound will
answer the simple questions posed in these cases—whether the
patient has an intrauterine pregnancy and whether the pregnancy
is viable. (See Figures 1A and 1B.) Even after examination and
these ancillary tests, many times the practitioner may still be left
with uncertainty, however decisions still need to be made with
the information that is available. 

Bleeding in Early Pregnancy
Spontaneous Abortion or Miscarriage. The medical term

abortion refers to any process, intentional or spontaneous, in
which pregnancy terminates prematurely, with death and expul-
sion or removal of the fetus. However, because of varied opin-
ions about issues surrounding medically induced abortions, in
recent years there has been discussion within the medical com-
munity to avoid using the term “abortion” in favor of the term
more accepted by patients for spontaneous pregnancy loss, “mis-
carriage.”1

Almost all miscarriages arise from an abnormality in the host,
the mother, or the actual fertilized ovum. A recent meta-analysis
found that approximately half of all miscarriages (spontaneous
abortions) occur because of chromosomal abnormalities, more
commonly autosomal trisomy.2 It is thought that overall, approxi-
mately one-third of pregnancies end before they are even recog-
nized, that is, before the first missed menses. After the first
menses missed, another 10% (although the range is wide for both
numbers) are recognized as clinical miscarriages. Therefore,
approximately half of all pregnancies actually progress after
implantation is complete. Most commonly, the term miscarriage
is used for fetal demise that occurs before 20 weeks—after 20
weeks, the miscarriage is termed premature birth. The complaint
of vaginal bleeding itself is a presenting sign in a high percentage
of associated miscarriages. Of the approximately 25-30% of
women who experience some form of first-trimester bleeding,
about half will go on to miscarry, although this number varies
according to other factors. As patients increase in age and parity,
the risk of miscarriage also will increase. Younger patients,
below the age of 20, only have a 12% risk of miscarriage while
patients older than 40 have an increased risk of 26%.3-6

Missed Miscarriage, or Intrauterine Fetal Demise (IUFD).
The term missed abortion, or missed miscarriage, is not used as
widely anymore—this terminology has been modified to include
the timing of fetal death. It is now known that fetal death can
occur days or even weeks before symptoms are manifested or an
ultrasound obtained. A beta-hCG level can help in determining
time of demise.5,7 Early IUFD is defined as fetal demise noted
before 20 weeks, intermediate IUFD represents demise between
20 and 27 weeks, and late IUFD is defined as death after 28
weeks gestation. This has also been termed first or second
trimester fetal death when there is a fetus but no heart tones and
at least a 15 mm crown-rump length. (See Figure 2.) Anembry-
onic gestation, or blighted ovum, could be part of the same clini-
cal process. This happens in the first trimester when the fertilized
egg attaches to the endometrium but the embryo never develops.
In the majority of early miscarriages, fetal death happens well
before it is clinically determined.8

Threatened Miscarriage. With threatened miscarriage, the
patient will have vaginal bleeding occurring typically before 12
weeks of gestation. Threatened miscarriage often has pelvic pain,
typically described as cramping that may radiate to the low back.
On pelvic examination, there may be blood in the vaginal vault,
either clotted or liquid, and sometimes blood from the cervical
os, but the os is closed when gently probed with the fingertip.
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With a threatened miscarriage, the pregnancy is still viable and
fetal cardiac activity can be detected by transabdominal or trans-
vaginal ultrasound. It was reported at one time that 35-50% of
these patients would progress to complete miscarriage. Now,
with the more frequent use of ultrasound, if the fetus is shown to
have a heartbeat, there is an 85% chance that the fetus will
progress to term.9

Ultrasound is extremely useful to evaluate patients with first
trimester bleeding, both to localize an intrauterine pregnancy
(e.g., exclude ectopic pregnancy) and determine viability. (See
Figures 1A and 1B.) Ultrasound can also identify multiple gesta-
tions. (See Figures 3A and 3B.) Ultrasound has reduced ability to
accurately localize a very early pregnancy. Studies indicate that a
serum beta-HCG level of less than 1500 to 2500 IU/mL limits
the accuracy of transvaginal ultrasound or a level of less than
3500 to 6000 IU/mL limits the accuracy of transabdominal ultra-
sound to localize pregnancy.10,11 If the ultrasound cannot localize
a gestational sac, embryo, or yolk sac, the diagnosis of threat-
ened miscarriage is suspected and the possibility of an ectopic
pregnancy remains. Such patients should receive regular follow-
up until the location of the pregnancy can be determined.

In this age of ultrasound, there is little reason not to use this
modality to help determine the location of a pregnancy, whether
it is performed at the bedside by an emergency physician or
obstetrician, or an ultrasound technician. With proper training
and appropriate hospital credentialing, emergency physicians can
perform bedside ultrasound for the assessment and evaluation of
early pregnancy complications.14-16

For patients with threatened miscarriage, good discharge
instructions from the ED and early visits to the obstetrician are
important. In a large retrospective study, it was shown that more
than half of patients with early ectopic pregnancies were dis-
charged with the diagnosis of “threatened abortion.”

Inevitable Miscarriage. With inevitable miscarriage, the cer-
vical os is open, fetal cardiac activity has ceased, but products of
conception have yet to be expelled. Usually, this is seen in the
first 20 weeks of pregnancy. (See Figure 2.)  

Incomplete Miscarriage. A history of passing blood and parts
of products of conception with a cervical os that is closed at time
of examination is termed an incomplete miscarriage. Ultrasound
is useful to detect retained products of conception, but the detec-
tion of echogenic material within the uterus can also be blood
clots, infected or necrotic tissue, as well as placental material.17,18

In the past, these patients underwent dilatation and curettage,
however, now it is likely that more conservative and expectant
care works well with these patients who have a small amount of
endometrial content determined by ultrasound.9 It has been shown
in these women that there is an 82-96% rate of completion of mis-
carriage without further surgical or medical management.6,19-22 If
the decision is made with the obstetricians to use misoprostol
(Cytotec), it has been shown that using the intravaginal formula-
tion works better than the parenteral one.23 The typical dose is 600
mg placed intravaginally. The patient should be instructed to rest
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Figure 1B. Fetal Cardiac Activity

Figure 1A. Intrauterine Pregnancy

Bedside ultrasound of first-trimester pregnancy showing
fetal cardiac activity

Bedside ultrasound of first-trimester pregnancy showing
intrauterine pregnancy

Table 1. Early Ultrasound Findings 
in Pregnancy10,12,13

WEEK ULTRASOUND FINDING

4.5-5 weeks Gestational sac with “double decidual sign” 
(double echogenic rings around the sac)

5-6 weeks Yolk sac
until 10th week 

5.5-6 weeks Embryo (fetal pole), with cardiac activity

4-6 weeks “Pseudosac”: Collection of fluid localized 
centrally in the uterus. Can be mistaken as 
a gestational sac, but is the result of 
endometrial bleeding from an extrauterine 
pregnancy 



and advised that she will experience some bleeding and cramping.
Analgesics, such as nonsteroidal anti-inflammatory agents, should
be given to help with the cramping.24

Complete Miscarriage. In a complete miscarriage, the
patient is at less than 20 weeks gestation, all fetal tissue has been
passed, and the cervical os is closed. It is important to note that
many women may mistake the passage of clots for products of
conception; therefore ultrasound will be important here as well.
The routine use of ultrasound in women who were thought to
have a complete miscarriage by clinical criteria—closed cervical
os and decreasing pain and bleeding after reported or observed
passage of tissue—has found that up to 30% will have retained
products of conception. (See Figures 4A and 4B.) A very early
pregnancy, with a closed cervical os and no visible gestation sac
by ultrasound may be mistaken for a complete miscarriage. Like-
wise, an ectopic pregnancy may be mistaken for an complete
miscarriage.5,25

Septic Miscarriage. Infection of the uterine cavity after a
complete or incomplete miscarriage is termed a septic abortion
or miscarriage. Clinical symptoms include fever, typically above
101°F, chills, severe abdominal pain and cramping, and foul-
smelling vaginal discharge. Sometimes there is prolonged heavy
bleeding and low backache. Signs of a septic miscarriage include
severe uterine tenderness and purulent exudate from the cervical
os. The maternal systemic response to a septic miscarriage may
include shock, with tachycardia and low blood pressure, and end-
organ dysfunction, with confusion, dyspnea, and oliguria. These
patients require aggressive hemodynamic support, prompt antibi-
otic administration, and urgent obstetric consultation.  

Evaluating the Possibility of Miscarriage. During the first
20 weeks of pregnancy, a pelvic examination in the ED is the
appropriate initial step to determine if there is bleeding, ascertain
the quality and quantity of the bleeding, evaluate for tissue in the
os or vaginal vault, and check for cervical dilation. If there is tis-
sue, it should be sent for pathological examination. Laboratory
tests should be obtained, including a blood type, Rh factor and
antibody screen, a complete blood count if indicated, a quantita-

tive beta-HCG, and a urinalysis to determine if a urinary tract
infection is coexistent. Either transabdominal or transvaginal
ultrasound should be done to localize pregnancy, determine fetal
viability, and assess for retained products. To reiterate, an empty
uterus on ultrasound in early stages of gestation may signal spon-
taneous miscarriage, however the diagnosis is never definitive
until ectopic pregnancy is ruled out. Even if an intrauterine preg-
nancy is detected, the possibility of a coexistent ectopic pregnan-
cy should not leave the practitioner’s mind. The coexistence of
intrauterine and ectopic pregnancies is termed a heterotopic preg-
nancy. The reported incidence is 1-3 per 10,000 pregnancies, but
the rate can be as high as 1% in women who are using assisted
reproductive techniques.26-29

Ectopic Pregnancy. The diagnosis of ectopic pregnancy must
be considered in every female of childbearing years with abdom-
inal pain that presents to the ED. Ectopic pregnancy is defined as
a pregnancy that is implanted outside the uterus and one that can
have devastating effects on the mother if not diagnosed.30 Typi-
cally occurring within early pregnancy between weeks 8-12, a
female with an ectopic pregnancy can present in a multitude of
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Figures 3A, 3B. Bedside Ultrasounds 
of Early Pregnancy

Bedside ultrasound of early pregnancy showing two gesta-
tional sacs, each with a fetal pole and cardiac activity.

Figure 2. Intrauterine Fetal Demise

Bedside ultrasound of early pregnancy showing absence of
fetal cardiac activity consistent with intrauterine fetal demise.



ways. Between 1970 and 1992, studies based on CDC-derived
data estimated the rate of ectopic pregnancies to have risen from
4.5 to 19.2 per 1000 reported pregnancies. Since 1992, as Zane et
al have stated, it is difficult to obtain reliable estimates of the rate
of ectopic pregnancy due to changes in the methods of diagnosis
and options for management.31 But what was observed from a
series of studies on the use of ultrasound in the emergency
department in the 1990s and early part of this century was that
ectopic pregnancy was found in between 6 and 16% of women
who presented with abdominal pain and vaginal bleeding. Of
note, up to 40% of ectopic pregnancies are missed during their
first evaluation in the ED. It is the leading cause of death during
the first trimester of pregnancy, seen typically during early preg-
nancy between weeks 8-12, and the second leading cause of
maternal death during the entire pregnancy.5,31-35

In the patient who has taken measures to prevent getting preg-
nant, such as having an IUD or getting tubal ligation, the chance
of pregnancy is extremely small. If the pregnancy does occur,
however, the chance that the pregnancy would become an
extrauterine one would be much higher. Other risk factors that

have been reported but may not be as significant include history
of spontaneous abortions in the past, increasing maternal age,
smoking, multiple sexual partners, and cesarean delivery.30,36,37

Another condition the practitioner must be aware of is the
increasing incidence of heterotopic pregnancies, or those that
occur simultaneously in the uterus as well as extrauterine. The
rate of these pregnancies has increased seven times over the ini-
tial estimates made 50 years ago, and can now be seen in as
many as 1 in 4000 pregnant women. This rate goes up dramati-
cally to 1:100 to 1:500 in those women who experience in vitro
fertilization.28,29

As with miscarriages, clinical diagnosis is no longer
enough—the ultrasound is now becoming standard of care in
diagnosis. It has been shown that with proper training, emer-
gency physician-performed bedside ultrasound decreases stay,
cost, and morbidity and is safe to do, with the goal being identifi-
cation of an intrauterine pregnancy. (See Figures 5A and 5B.)
Approximately 60-70% of the patients who receive an ultrasound
are found to have an intrauterine pregnancy and can be sent
home safely after the initial ED visit.38-40 In a retrospective study,
64% of patients who had an ultrasound suggestive of ectopic
pregnancy were ultimately diagnosed with one. 

It is also important to note that ectopic pregnancy has been diag-
nosed in patients with beta-hCGs less than 2000 IU/mL.41 Also,
there are certain criteria that, if adhered to, have shown a huge
reduction in the missed ectopic pregnancies done by ultrasound. In
one study, of all patients diagnosed with ectopic pregnancy, 44%
were found to have a serum beta-hCG less than 2000 IU/mL.42

Gestational Trophoblastic Disease. Gestational trophoblas-
tic disease (GTD) actually comprises a group of several diseases
that are characterized by disordered proliferation of chorionic
villi. Unlike endometrial cancer, these tumors do not develop
from the lining of the uterus; they start in the tissue that begins to
develop immediately after conception, in the trophoblast, the
layer of cells that surround the embryo. Early in development,
the trophoblastic cells produce finger-like projections known as
villi which will then attach to the lining of the uterus. With time,
the trophoblastic layer will develop into the placenta.43,44

GTD are divided into four main types. Hydatidiform moles
typically are benign tumors that are thought to occur in approxi-
mately 1 out of 1000 pregnancies in the United States. The other
three forms of gestational trophoblastic disease—persistent or
invasive trophoblastic disease, choriocarcinoma, and placental-
site trophoblastic tumor—are either malignant or can become
malignant and are seen in approximately 1 out of 20,000 to
40,000 pregnancies in the United States. All forms of GTD can
be treated. The treatment, which may include chemotherapy and
intensive oncologic management, can produce a complete cure in
most cases.45-47

Hydatidiform Mole. The most common form of GTD is the
hydatidiform mole, or molar pregnancy. The moles are actually
villi that have become swollen with fluid (the term hyd meaning
“water,” and the fact that the moles are shaped like water
droplets). There are two types of hydatidiform moles. If there is
no fetal tissue, the pregnancy is termed a complete hydatidiform
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Figures 4A, 4B. Bedside Ultrasound 
after Spontaneous Miscarriage

Bedside ultrasound after spontaneous miscarriage showing
intrauterine echogenic material consistent with retained prod-
ucts of conception and/or blood clots.



mole. It develops mostly because the sperm has fertilized an egg
that contains no DNA. Approximately 20% of patients who have
a complete mole may need more surgery or chemotherapy after
the initial surgery to remove the mole. Rarely, an incomplete or
partial hydatidiform mole occurs, which is one that includes two
sperm fertilizing a normal egg. This will contain some fetal tis-
sue, but also is mixed with the trophoblastic tissue. Therefore
there is no viable fetus that is being formed and these will also
require surgery and, at times, further treatment. Between these
two categories, approximately 15% may develop into gestational
trophoblastic neoplasias with persistence of molar tissue even
after the pregnancy has been evacuated.46,48

Persistent or Invasive Gestational Trophoblastic Disease.
Persistent gestational trophoblastic disease is the category of
GTD that has not been cured by dilation and curettage. Many
times, these are complete moles that persist and are invasive.
This probably occurs because the surgery removes only the
endometrium and does not remove the tumor that may be deeper
in the myometrium. The risk of this type of invasive mole (for-
merly known as chorioadenoma destruens) is increased if the
mother’s age is greater than 40, if the mother has had a history
of GTD in the past, if the uterus has become very large, or if
there has been a lapse (greater than 4 months) between the time
of the last menses and initiation of treatment. Of note, in about
15% of cases, the tumor can metastasize, with metastases in the
lungs.45,46

Choriocarcinoma. Chorio refers to the chorion, one of the
layers of the membrane surrounding the fetus. Approximately 1-
3% of hydatidiform moles will progress to become choriocarci-
nomas, which accounts for about half of all of these malignant
tumors. However, the other half do not start off as molar preg-
nancies. Twenty-five percent of all choriocarcinomas will devel-
op after women have had a spontaneous miscarriage, or elective

abortion or if they have had a tubal pregnancy. The other 25%
will occur after normal pregnancy and delivery. If there is metas-
tasis, it will most likely be spread to organs other than the uterus.
Very rarely, choriocarcinomas can be seen developing in other
parts of the body not related to pregnancy in both men and
women. Most of the time these are mixed with other forms of
malignancy forming a mixed germ tumor. These nongestational
tumors have less favorable prognoses and tend not to respond to
chemotherapy very well.46,47

Placental-Site Trophoblastic Tumor. The rarest form of GTD
is the placental-site trophoblastic tumor which develops at the
site of placental implantation. Most often, this tumor will devel-
op after a normal pregnancy or abortion and will not spread to
other sites in the body. These can also penetrate the myometrium,
but unlike most forms of GTD, they are not sensitive to
chemotherapy drugs and must be fully removed by surgery. Alto-
gether, gestational trophoblastic tumors account for about 1% of
all female reproductive system tumors. 

Signs and Symptoms. GTD in the early stages is not clinically
apparent. Although patients may have persistent hyperemesis
gravidarum from high circulating levels of HCG (not all GTDs
have high levels), the bleeding that can be associated with the
tumors is what initially identifies them. This can be seen in
almost all women (97%) with complete hydatidiform moles and
less often with incomplete (partial) moles. Usually this bleeding
is seen between weeks 6 and 16 of the pregnancy and, at times,
the patient can identify tissue that may resemble grape-like clus-
ters. Partial moles are typically diagnosed after what initially was
thought to be an incomplete or missed miscarriage. After dilata-
tion and curettage, the molar pregnancy is diagnosed. 

In GTD, the absence of fetal heart tones is usually noted in
the second trimester when evaluation for such takes place. If
spontaneous miscarriage occurs, it usually happens during the
second trimester and before 20 weeks. The patient and physician
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Figure 5A. Early Ectopic Pregnancy Figure 5B. Early Ectopic Pregnancy

Bedside ultrasound of early ectopic pregnancy showing extra-
uterine gestational sac with a fetal pole.

Bedside ultrasound of early ectopic pregnancy showing a uterus
without a gestational sac.



may notice the passage of grape-like hydrated vesicles. Uterine
size is also larger than expected on examination by about 4
weeks in approximately 40% of patients. On occasion a patient
may present with ovarian torsion. 

The diagnosis of hydatidiform mole is based on the classic
“snowstorm” appearance seen sonographically—the hydropic
vesicles within the uterus. (See Figure 6.) In partial molar preg-
nancies, cystic changes are noted. In up to two-thirds of cases,
the true diagnosis will be made on pathologic examination of
aborted specimens. Complications of molar pregnancies include
preeclampsia (which can occur before 24 weeks when typically
it is seen in the third trimester), pulmonary embolization of tro-
phoblastic cells, hyperthyroidism, hyperemesis gravidarum, and
severe uterine bleeding.43,44,46,48

Treatment. GTD usually is treated with surgery, occasionally
chemotherapy, and infrequently with radiation therapy. The ini-
tial treatment is usually dilatation and curettage (“D and C”) to
remove the hydatidiform mole. Oxytocin is sometimes given to
produce contractions that help to expel uterine contents. Hys-
terectomy is the standard treatment for women with placental-
site trophoblastic tumors, although D and C can be attempted as
well. Of note, both D and C and hysterectomy will not remove
the malignant cells that have already metastasized; therefore,
post procedure, levels of HCG need to be monitored carefully. If
they persist or rise, then chemotherapy may be the next option.
This will occur in about 15% of patients with hydatidiform
mole.43,44,46

The malignant forms of GTD (the invasive moles and chorio-
carcinomas) can develop sometimes after a complete mole is
removed. They can also develop after normal pregnancy, ectopic
pregnancy, or a miscarriage. Post-pregnancy GTD presents with
recurrent or persistent vaginal bleeding. Physical examination
shows that the uterus is not decreasing in size as expected (either
remains enlarged or is growing in size) and there may be a cervi-
cal discharge consistent with endometritis. Metastases to other

organs can occur, often the lungs, vagina, ovaries (luteomas), GI
tract, and even the brain. Chemotherapy is usually effective for
metastatic trophoblastic tumors.

A prognostic scoring system is used guide therapy in metasta-
tic GTD. (See Table 2.) In low-risk patients (score 7 or less), a
single agent such as methotrexate is typically used, often with
leucovorin or folinic acid to reduce side effects. In higher-risk
patients, a combination of several chemotherapy drugs including
methotrexate, actinomycin-D, cyclophosphamide, etoposide, and
vincristine are commonly used. If both surgery and chemothera-
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Table 2. Prognostic Scoring System 
for Gestational Trophoblastic Disease43,44,46,47

AGE SCORE

40 or younger 0
Older than 40 1

PRIOR PREGNANCY SCORE

Hydatidiform mole 0
Abortion 1
Birth (term) 2

TIME FROM END OF PREGNANCY SCORE

Less than 4 months 0
4-6 months 1
7-12 months 2
More than 12 months 4

HCG LEVELS (MIU/ML) IN BLOOD SCORE

Less than 1,000 0
1,000-9,999 1
10,000-100,000 2
More than 100,000 4

LARGEST TUMOR, INCLUDING SCORE
THE ORIGINAL ONE IN THE UTERUS

Less than 3 cm (1.2 inches) 0
3-5 cm 1
More than 5 cm (2 inches) 2

SITE OF METASTASES SCORE

Lung 0
Spleen, kidney 1
Gastrointestinal tract 2
Brain, liver 4

NUMBER OF METASTASES FOUND SCORE

1-4 1
5-8 2
More than 8 4

PRIOR FAILED CHEMOTHERAPY SCORE

Single drug 2
2 or more drugs 4

RISK LEVEL SCORE

Low risk 1-7 points
High risk 8 or more points

Figure 6. Molar Pregnancy Ultrasound

Bedside ultrasound of hydatidiform mole showing “snowstorm”
appearance with hydropic vesicles



py are ineffective, radiation therapy can be used.43,44,46

Rh Immunization. When an Rh-negative woman is exposed
to an Rh-positive fetus, the woman’s immune system may
become stimulated to produce anti-Rh antibodies. Although
throughout pregnancy, small amounts of fetal cells enter the
material circulation, the mother’s immune system is not triggered
to respond until sufficiently large amounts of these cells are
transferred, typically during with third trimester or at delivery.
Approximately 15% of women will develop sensitization, and to
prevent this, RhoGAM (anti-D immune globulin) is given at
approximately 28 weeks to the Rh-negative mother and if the
father’s status is Rh-positive or unknown. This will protect the
mother from spontaneous sensitization. 

Other indications for RhoGAM include unexpected events
that cause maternal transplacental bleeding, for example as a
result of trauma, threatened or spontaneous miscarriage, ectopic
pregnancies, and sometimes amniocentesis. If the patient is less
than 12 weeks gestation, the recommended dose is 50 micro-
grams, and if she is above that, the full dose of 300 micrograms.
If it is not known how far along the fetus is, the full dose of 300
micrograms can be given. This needs to be administered within
72 hours of the sensitization to prevent antibody development.49

Fetomaternal transfusion (transfer of fetal cells into the mater-
nal circulation) can be detected by a variety of laboratory meth-
ods. The traditional method is the Kleihauer-Betke (K-B) stain
test with manual cell counting, but a method using anti-HbF anti-
bodies with flow cytometry has replaced the manual method in
many laboratories. The reported sensitivity of the K-B method
can be as low as approximately 0.1 mL of fetal blood in the
maternal circulation. This corresponds to about 1 fetal cell per
50,000 maternal cells. The Kleihauer-Betke stain may occasion-
ally underestimate the number of fetal RBCs present due to the
fact that the fetus begins to synthesize hemoglobin A in the last
trimester of pregnancy. Fetal cells, which had completed the
switch to adult hemoglobin, would be counted as adult cells and
the sensitivity of the K-B test to small volumes of fetomaternal
transfusion is less. For these reasons, most consensus derived
guidelines recommend that the physician have a low threshold to
use RhoGAM in situations where Rh-positive fetal red blood
cells could possibly be transfused into the Rh-negative mother,
such as significant blunt abdominal trauma. A RhoGAM dose of
300 micrograms is considered sufficient to prevent maternal sen-
sitization following exposures of up to 15 mL of fetal red blood
cells (or 30 mL of whole blood).50

Recent analysis has noted that there is little evidence to sup-
port the routine use of RhoGAM in Rh-negative patients with
first trimester bleeding due to miscarriage.51,52 Despite the lack of
evidence of significant fetomaternal transfusion with first
trimester bleeding, many guidelines and consensus statements
routinely recommend RhoGAM for first trimester bleeding or
miscarriage.

Venous Thromboembolic Disease. There is a five-fold
increase in the incidence of venous thromboembolic disease in
pregnancy, occurring in 0.5 to 3.0 per 1000 pregnancies and
spread almost equally across all three trimesters.53 The diagnosis

of deep venous thrombosis (DVT) or pulmonary embolism (PE)
has undergone major changes in the last decade, with the creation
of risk-stratification systems, D-dimer assays, and improved
imaging modalities. Although, as discussed below, the application
of these changes to the pregnant patient is uncertain.53,54

A sensitive (> 95%) D-dimer assay can be used to exclude
thromboembolic disease in a patient judged to be low-risk (< 5%
pre-test probability); a negative test in such a patient “rules-out”
the diagnosis for most clinical purposes. Although a negative D-
dimer assay is very useful in excluding DVT or PE in low-risk
non-pregnant patients, there is uncertainty surrounding this
approach in pregnant women. The first issue is that even in the
absence of thromboembolism, D-dimer levels increase during
pregnancy and remain elevated during the post partum period as
well.53,55 The second issue is that there are multiple methods for
measuring D-dimer levels, with a range of sensitivities and speci-
ficities for thromboembolism, 85-97% and 35-45%, respectively.
The third issue is that the risk-stratification scoring systems have
not been validated in a large population of pregnant women.24,56

Because of these factors, there is no consensus in the literature
that a negative D-dimer test can be used to exclude DVT or PE in
a low-risk pregnant patient. 

It could be argued that because the D-dimer level rises during
pregnancy, that a negative result with a sensitive test can reliably
exclude thromboembolism in a pregnant patient.55,57 A recently
published study of 149 pregnant women evaluated for possible
DVT supports this concept.58 Using compression venous ultra-
sound as the gold standard, the authors found DVT in 13 (preva-
lence of 8.7%), and the red blood cell agglutination D-dimer
assay (SimpliRED) had a sensitivity of 100% (CI, 77% to 100%
[13 of 13 patients]) and specificity of 60% (CI, 52% to 68% [81
of 135]). The negative predictive value of 100% (CI, 95% to
100% [81 of 81]) supports the principle of using D-dimer to
exclude DVT in pregnant women, but the relative large range in
confidence intervals due to the small numbers of patients indi-
cates that this approach should be used with caution until more
clinical experience has been published.

The clinical diagnosis of DVT is unreliable, and is even more
unreliable in pregnant women. Leg swelling and calf pain are
common symptoms during pregnancy, particularly the third
trimester. Leg swelling in pregnancy can be asymmetric, with the
left leg more swollen than the right. Thus, objective tests for DVT
are required before treatment. Compression ultrasound is the pre-
ferred test, it is non-invasive, does not entail radiation exposure,
and can be repeated if necessary. The disadvantages of compres-
sion ultrasound is that the technique and experience of the opera-
tor influences the accuracy in diagnosing DVT. A limited study
(2-point (common femoral and popliteal veins) and 3-point (com-
mon femoral and popliteal veins as well as the calf trifurcation)
compression) is sometimes employed, it is recommended the
entire proximal venous system to the trifurcation be imaged in
symptomatic pregnant women. If the initial compression ultra-
sound study is negative, it is recommended that a repeat study be
done in 2-3 days. If the initial ultrasound is equivocal, further
imaging with magnetic resonance venography (MRV) or limited
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contrast venography with shielding of the abdomen is recom-
mended. If there is suspicion of iliac vein thrombosis due to the
symptom of back pain with swelling of the entire leg, MRV is the
better study if the initial ultrasound was nondiagnostic.

Similar to DVT, physiologic changes during pregnancy may
produce symptoms and signs, such as dyspnea and tachypnea,
that overlap with finding in PE. While the overall sensitivity of at
least one finding of dyspnea, tachypnea, and pleuritic chest pain
for the diagnosis of PE is likely as high in pregnant as it is in
non-pregnant patients (92%),59 the specificity is likely lower. The
three imaging modalities used to evaluate the pregnant patient
with a possible pulmonary embolus include chest CT with intra-
venous contrast using a protocol to visualize the pulmonary cir-
culation for emboli (CT PE), radionuclide ventilation and perfu-
sion lung scan (VQ) and compression venous ultrasound (CUS).
There are several approaches that combine these studies. For
example, one approach starts with CUS because the majority of
symptomatic PE original in proximal venous system of the leg,
so the finding of DVT by this test indicates the need for treat-
ment.60 Another approach starts with a VQ scan, with the initia-
tion of treatment if the result shows high probability, no treat-
ment if the perfusion study is normal, and an alternative imaging
study if the results are non-diagnostic.

In the recent years, more clinicians are using the CT PE in the
pregnant patient because of the higher sensitivity when compared
to CUS and the better specificity and lower fetal radiation dose
when compared to VQ scan.619 If is possible to modify the CT PE
protocol to reduce radiation exposure and a survey of practicing
radiologists found a preference for using CT PE with this lower
radiation dose than using VQ scan.62

Once DVT or PE is diagnosed, treatment should be initiated
with either unfractionated heparin (UFH) or low molecular
weight heparin (LMWH). Neither UFH or LMWH cross the pla-
centa and both can be used in nursing mothers. While either are
effective in treating DVT and PE, LMWH are emerging as the
preferred agent because of the ease of use, lack of requirement
for laboratory monitoring, and suggestion of lower incidence of
side effects compared to UFH. A twice-daily dosing regimen of
either enoxaparin or dalteparin is recommended. The initial dose
is weight adjusted (e.g., enoxaparin 1 mg/kg twice daily) but it is
unclear how to adjust the dose for subsequent weight changes
that occur as pregnancy progresses. Conversely, treatment with
UFH can be initiated at 80 units/kg intravenous bolus followed
by an intravenous infusion of 18 unit/kg/hour with adjustments
in the infusion rate guided by aPTT testing.63 The risk of hemor-
rhage is approximately 2% but is more easily managed due to the
short duration of action of UFH compared to LMWH.63

The duration of treatment for a DVT or PE that occurs during
pregnancy is typically for the duration and then continues for a
period of past after delivery. Because warfarin derivatives cross
the placenta and cause both teratogenicity and bleeding in the
fetus, pregnant patients with DVT or PE are managed with pro-
longed heparin therapy. Management of anticoagulation around
the time of delivery is a complex task and requires careful moni-
toring and balancing of risks.
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Physician CME Questions

21. Approximately what percentage of pregnancies progress to full-term

delivery after implantation?

A. 90%

B. 50%

C. 30%

D. 75%

22. A 35-year-old female presents to the ED with a BP of 82/40, fever

of 102.5, lower abdominal pain and cramping, and stating she has

had 2 days of foul-smelling vaginal discharge. She cannot remem-

ber her last menses, but thinks it may have been 5 or 6 weeks ago.

What should be high on your list of diagnoses?

A. Retained products of conception

B. Retained foreign body

C. Septic miscarriage

D. Threatened miscarriage

23. What percentage of patients will have retained products following a

complete miscarriage?

A. Few, < 10%

B. Many, about 70%

C. Some, about 30%

D. Half, about 50% 

24. Which of the following is a known risk factor for ectopic pregnancy?

A. History of tubal ligation

B. Insertion of an IUD

C. Exposure to diethylstilbestrol in utero

D. Previous ectopic pregnancy

E. All of the above

25. A 22-year-old female presents to the ED complaining of mild nausea.

She tells you she is approximately 14 weeks pregnant, however she

had some bleeding yesterday and believes she passed some clots. Her

beta-HCG is positive, and on pelvic examination, her cervical os is

closed. However, when you do an ultrasound, you do not see any

signs of pregnancy. You tell her that she has a(n):

A. complete miscarriage. 

B. inevitable miscarriage.

C. threatened miscarriage.

D. septic miscarriage.

26. In a patient with a threatened miscarriage, the detection of fetal car-

diac activity has the following import:

A. None, the risk of spontaneous miscarriage remains about 10%.

B. None, the risk of spontaneous miscarriage remains about 50%.

C. Some, the risk of spontaneous miscarriage decreases to about

30%.

D. Significant, the risk of spontaneous miscarriage decreases to

about 15%.

27. A 25-year-old female presents to the ED. She states that she is 5

months pregnant, just got back from a trip to Europe, and was having

no problems with her pregnancy until this afternoon. She presents

with sudden onset of shortness of breath, tachycardia, and her satura-

tion level is 92%. What is the best start to your workup?  

A. Your clinical suspicion is low for pulmonary embolism in this

patient, so you can start her workup by getting a D-dimer.  

B. Your clinical suspicion is high for pulmonary embolism in this

patient, so you can start her workup by getting a D-dimer.

C. Your clinical suspicion is high for pulmonary embolism in this

patient, so you can start her workup by getting a CT pulmonary

angiography.

D. You reassure her that she is young and healthy and that she is

just anxious about her pregnancy and send her home.

28. Which statement is correct regarding gestational trophoblastic 

disease?

A. Approximately half of all choriocarcinomas will develop after
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women have had a spontaneous miscarriage, elective abortion,

tubal pregnancy, or after normal pregnancy and delivery.  

B. The second most common form of gestational trophoblastic dis-

ease (after the hydatidiform mole) is the placental-site tro-

phoblastic tumor which develops at the site of placental implan-

tation. There tumors are very sensitive to chemotherapy drugs

and rarely need surgery to be removed. 

C. A partial hydatidiform mole occurs when there are two sperm

fertilizing a normal egg. This occurs more commonly than com-

plete hydatidiform moles. 

D. The most common mode of treating hydatidiform moles is com-

plete hysterectomy. Dilitation and curretage can be attempted,

but rarely is successful.  

29. Which of the following statements concerning the use of RhoGAM is

not true?

A. There is strong evidence to support the use of RhoGAM for Rh-

negative patients with threatened miscarriage.

B. There are two dosing levels of RhoGAM. 

C. RhoGAM should be given within 72 hours of possible fetoma-

ternal transfusion to prevent sensitization in the Rh-negative

patient.

D. It is usually recommended that RhoGAM still be used in the Rh-

negative patient with possible fetomaternal transfusion even if

the Kleihauer-Betke stain test is negative.

30. In a pregnant patient with possible DVT, which of the following state-

ments concerning the use of the D-dimer assay is true?

A. The sensitivity of the D-dimer assay in pregnant patients is

lower, so the test cannot be used to exclude DVT.

B. The specificity of the D-dimer assay in pregnant patients is high-

er, so a positive test can be used to make the diagnosis.

C. The sensitivity of the D-dimer assay in pregnant patients

remains above 95%, so a negative test can be used to exclude the

diagnosis of DVT in low-risk patients.

D. D-dimer levels rise during pregnancy, so the D-dimer assay

threshold value should increase with each trimester.  

CME Answer Key
21. B

22. C

23. C

24. E

25. A

26. D

27. C

28. A

29. A

30. C
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Intrauterine Pregnancy

Bedside ultrasound of first-trimester pregnancy showing
intrauterine pregnancy

Fetal Cardiac Activity

Bedside ultrasound of first-trimester pregnancy showing
fetal cardiac activity

Intrauterine Fetal Demise

Bedside ultrasound of early pregnancy showing absence of
fetal cardiac activity consistent with intrauterine fetal demise.

Bedside Ultrasounds of Early 
Pregnancy

Bedside ultrasound of early pregnancy showing two gesta-
tional sacs, each with a fetal pole and cardiac activity.

Early Ectopic Pregnancy

Bedside ultrasound of early ectopic pregnancy showing extra-
uterine gestational sac with a fetal pole. Early Ectopic Pregnancy

Bedside ultrasound of early ectopic pregnancy showing a
uterus without a gestational sac.

Bedside Ultrasound 
after Spontaneous Miscarriage

Bedside ultrasound after spontaneous miscarriage showing
intrauterine echogenic material consistent with retained prod-
ucts of conception and/or blood clots.

Molar Pregnancy Ultrasound

Bedside ultrasound of hydatidiform mole showing “snowstorm”
appearance with hydropic vesicles
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Prognostic Scoring System 
for Gestational Trophoblastic Disease

AGE SCORE

40 or younger 0
Older than 40 1

PRIOR PREGNANCY SCORE

Hydatidiform mole 0
Abortion 1
Birth (term) 2

TIME FROM END OF PREGNANCY SCORE

Less than 4 months 0
4-6 months 1
7-12 months 2
More than 12 months 4

HCG LEVELS (MIU/ML) IN BLOOD SCORE

Less than 1,000 0
1,000-9,999 1
10,000-100,000 2
More than 100,000 4

LARGEST TUMOR, INCLUDING SCORE
THE ORIGINAL ONE IN THE UTERUS

Less than 3 cm (1.2 inches) 0
3-5 cm 1
More than 5 cm (2 inches) 2

SITE OF METASTASES SCORE

Lung 0
Spleen, kidney 1
Gastrointestinal tract 2
Brain, liver 4

NUMBER OF METASTASES FOUND SCORE

1-4 1
5-8 2
More than 8 4

PRIOR FAILED CHEMOTHERAPY SCORE

Single drug 2
2 or more drugs 4

RISK LEVEL SCORE

Low risk 1-7 points
High risk 8 or more points

Early Ultrasound Findings 
in Pregnancy

WEEK ULTRASOUND FINDING

4.5-5 weeks Gestational sac with “double decidual sign” 
(double echogenic rings around the sac)

5-6 weeks Yolk sac
until 10th week 

5.5-6 weeks Embryo (fetal pole), with cardiac activity

4-6 weeks “Pseudosac”: Collection of fluid localized 
centrally in the uterus. Can be mistaken as 
a gestational sac, but is the result of 
endometrial bleeding from an extrauterine 
pregnancy 
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