
Women frequently present to the emergency department (ED)
for complications relating to pregnancy. In particular, vaginal
bleeding is one of the most common presenting complaints of
women during the first 20 weeks (or first half) of pregnancy. In
fact, nearly 40% of women experience vaginal bleeding during
the course of their pregnancy, and up to 15% of clinically recog-
nized pregnancies terminate in
miscarriage. 

Pregnant patients presenting
with bleeding complications
require special attention
because hemorrhage may rep-
resent life- or fetus-threatening
complications. In this regard,
the incidence of ectopic preg-
nancy (EP) has increased
steadily over the past three
decades, with ectopic pregnan-
cies now accounting for about
2% of total identified pregnan-
cies in the United States.1

The serious consequences of
EP are well-known to emer-
gency practitioners. It is the leading cause of death in the first
trimester, and accounts for 9-13% of all pregnancy-related
deaths.2,3 Although EP is the second leading cause of maternal
mortality among all races, it is the leading cause in African-
American women.4 Approximately 90% of these deaths are the
result of uncontrolled maternal hemorrhage.5

To make matters worse, EP can be difficult to diagnose. One
study suggests that up to 50% of patients with EP are misdiag-
nosed on their first ED visit.6 Another recent study of misdiag-
nosed ectopic pregnancies found the correct diagnosis was not
made until an average of eight days after initial presentation.7

Once an EP has progressed to rupture, the only treatment option
is surgery—either laparoscopi-
cally or by full laparotomy. 

An important challenge in
these patients is timely identifi-
cation of those women with
complicated ectopic pregnan-
cies from the larger group of
individuals with self-limiting,
spontaneous miscarriage. In
this regard, however, it should
be emphasized that even among
patients with spontaneous mis-
carriage, a significant subset
will advance to serious compli-
cations such as uterine infec-
tion or prolonged bleeding,
both of which may require

aggressive management. Finally, a few patients with vaginal
bleeding early in their pregnancies will suffer from such unusual
conditions, among them, trophoblastic disorders such as
hydatidaform mole and choriocarcinoma.

Of special significance is that medical management of EP has
dramatically altered treatment of these patients, but use of nonin-
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vasive management options requires early diagnosis to be suc-
cessful. Accordingly, ED physicians are now under increasing
pressure to diagnose EP very early in its course—and prior to
complications—in order to take advantage of new medical
advances in the management of this condition. 

In the obstetrical literature, bleeding complications of preg-
nancy traditionally have been divided into those manifesting dur-
ing the first half pregnancy, and those occurring in the second
half of pregnancy. Generally speaking, vaginal bleeding in
patients presenting before 20 weeks of gestation is associated
with specific etiologies and treatments, whereas bleeding that
occurs beyond 20 weeks is linked to an alternate differential
diagnosis and management scheme. 

From a clinical perspective, the work-up of patients in the first
20 weeks consists primarily of evaluation for EP or spontaneous
miscarriage, whereas after 20 weeks, the most common serious
causes of bleeding are placenta previa or abruption. Further-

more, it should be stressed that the fetus is considered viable
after about 24 weeks gestation, which means the ED physician
actually has two patients in most patients who present with
bleeding during the second half of pregnancy. 

With these issues in clear focus, the authors of this landmark
series review the ED evaluation and management of vaginal
bleeding encountered during the first 20 weeks of gestation. In
this, the first of a three-part series, the authors provide a detailed
discussion of detecting and assessing women suspected of having
an EP. In part II of the series, a systematic approach to diagnos-
tically challenging cases with suspected EP is outlined, new
advances in medical therapy are discussed, and the approach to
various types of spontaneous miscarriage that may present to the
ED is discussed in detail. Finally, Part III of the series will con-
sider pregnant patients who present to the ED with bleeding dur-
ing the second half of pregancy. 

Current diagnostic and management strategies recommend-
ed in these patients are presented so they can be applied in the
ED setting, treatment tables are provided to streamline access
to clinical information, and new advances in therapy are high-
lighted. 

— The Editor

Ectopic Pregnancy: Overview and Epidemiology 
Any pregnancy in which the embryo implants outside the

uterine cavity is defined as an EP. With the extremely rare excep-
tion of an abdominal pregnancy that successfully reaches term,
the presence of an EP presents the ED physician with the follow-
ing dilemma: 1) a fetus located in an ectopic location cannot
reach maturity; and 2) its continued presence in that location rep-
resents a potentially life-threatening condition for the mother.
Stated simply, hemorrhagic shock secondary to EP accounts for
6-7% of all maternal deaths.8

Unfortunately, the incidence of EP in the United States has
increased steadily over time. In 1983, 70,000 ectopic pregnan-
cies were reported in the United States, with an incidence of
4.5 per 1000 pregnancies.9 Since then, the incidence has contin-
ued to increase, with 19.7 ectopics reported per 1000 pregnan-
cies in 1992.10 The two principal explanations for this rise
include the following: 1) an increase in the prevalence of risk
factors for EP (especially pelvic inflammatory disease [PID]);
and 2) an increase in the sensitivity for detecting the condition
in its early stages (i.e., transvaginal ultrasound [TVU] and more
sensitive serum pregnancy testing). 

Confirmation of EP also has important implications for
future fertility of the patient. Specifically, the chances for suc-
cessful subsequent pregnancies are lowered; one study sug-
gests that only 33% of patients with a history of EP will have a
subsequent pregnancy progress to live birth.11 A history of an
EP is also a strong risk factor for occurrence of future ectopic
pregnancies. 

Risk Factors. Risk factors for development of EP are listed in
Table 1. As many as 50% of patients with an EP will give history
of one of more of these risk factors.12 A common theme among
all risk factors is scarring of the fallopian tubes. Damage to the
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tubes often results from previous pelvic infection, especially
from chlamydia and/or gonorrhea. In one study, the EP rate was
4% in women with salpingitis proven by laparoscopy, compared
to 0.7% in women with healthy fallopian tubes.13 In another
study, 38% of tubes in women with EP had microscopic evidence
of PID.14

The risk of repeated infection proportionally increases the
likelihood of EP. For example, after two infections the risk for
EP is about 35%, and after three or more prior infections the
risk rose to about 75%.13 It follows that pelvic surgery and
previous sterilization procedures can lead to tubal scarring
and, accordingly, increase in risk for EP. It should be stressed
that a history of tubal ligation does not rule out the possibility
of an EP. Reports of patients having EP after tubal ligation are
not rare, and these patients are also at higher risk of rupture as
EP is not always included in the differential of these
patients.15,16

In the case of non-infectious risk factors, the link with an
increased risk for EP is less clear. Cigarette smoking slightly
increases the risk for ectopic implantation, but it is believed to
be an association rather than a direct cause. It is theorized that
impaired immune function found in smokers may predispose
them to PID, alterations in tubal motility, or that it is associat-
ed with a lifestyle that is associated with acquisition of key
risk factors.17,18 Interestingly, use of vaginal douches is associ-
ated with increased an risk of EP, although the precise mecha-
nism is not understood. Clearly, use of intrauterine devices
(IUDs) for contraception increases risk of EP; interference
with intrauterine implantation appears to be the mechanism.
Finally, the use of diethylstilbestrol (DES) by a pregnant

woman will produce fallopian tube deformities in her female
offspring. Therefore, if a patient’s mother used DES, she will
be at higher risk for developing an EP. 

Clinical Pathophysiology. Interestingly, the condition of
EP appears to a uniquely human malady. No animal model is
has been identified in which this condition has been document-
ed. Consequently, much of what is known about the patho-
physiology of EP is based on direct observation rather than
animal testing. 

After fertilization, the trophoblast (pre-embryo) implants in
an abnormal site, usually in the fallopian tube. When the tro-
phoblast implants, it invades blood vessels in the tubal wall,
thereby accessing a blood supply necessary for further growth.
Although the embryo is growing, it does so at a slower rate than
normal, since the tissue in which it has implanted is not
designed to support its growth. Consequently, human chorionic
gonadotropin (beta-hCG) levels may not rise at the normally
predicted rate, a feature that is useful for diagnosis. However,
once the embryo attains a certain size, three outcomes are possi-
ble: 1) The embryo may be aborted into the abdominal cavity
where it will be reabsorbed or continue as an abdominal preg-
nancy (very rare); 2) the embryo may be spontaneously
absorbed in the fallopian tube; or 3) the tubal wall may rupture
and result in significant blood loss that may be life threatening.

Although researchers have tried to identify specific risk fac-
tors for rupture in EP, these have been very difficult to deter-
mine. In one series of 236 ectopic pregnancies, about 26% of
ectopic pregnancies terminated in in rupture.21 Interestingly,
rupture occurred in some patients with beta-hCG levels as low
as 100 mIU/mL.21 In another series of 693 ectopic pregnancies,
the mean gestational age for rupture was 7.2 ± 2 weeks.22 No
differences were detected in beta-hCG levels among women
who did and did not have rupture. However, the rate of rupture
in patients with beta-hCG levels lower than 100 mIU/mL was
11%.22 Moreover, rupture was more common in patients with
their first EP than in those with repeat cases, perhaps indicating
that previous experience with the disease shortened the time to
diagnosis. 

It is suspected that abnormalities in the fallopian tube (i.e.,
scarring) slow migration of the trophoblast through the tube and
increase risk for ectopic implantation. While this may explain the
majority of ectopic pregnancies, this does not explain those that
implant in the cervix. Figure 1 illustrates various sites in which
ectopic pregnancies are known to occur and the frequency of
their occurrence. Note that in the case of natural reproduction,
98% of ectopic implantations occur in the fallopian tubes. With
assisted reproduction, tubal pregnancies still account for 82% of
all ectopic pregnancies. 

Of clinical significance is the observation that two specific
implantation sites are associated with a significantly higher
maternal mortality rate (i.e., cornual and interstitial ectopic gesta-
tions). Because the myometrium is more distensible than the fal-
lopian tube, these locations permit the embryo to grow to a much
larger size before rupture. As a result, rupture may occur as late
as 10-14 weeks during gestation, which produces more bleeding
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Table 1. Risk Factors for Ectopic Pregnancy 

LESSER RISK

Previous pelvic or abdominal surgery
Cigarette smoking
Vaginal douching
Age of 1st intercourse < 18 years

GREATER RISK

Previous genital infections (e.g., PID)
Infertility (In vitro fertilization)
Multiple sexual partners 

GREATEST RISK

Previous ectopic pregnancy
Previous tubal surgery or sterilization
Diethystilbestrol exposure in utero
Documented tubal pathology (scarring)
Use of intrauterine contraceptive device 

Adapted from Pisa MD, Carson SA. Ectopic pregnancy. In: Scott 
JR, et al, eds. Danforth’s Obstetrics and Gynecology. 8th ed.
Philadelphia: Lippincott Williams & Wilkins; 1999:155-172; and
Mallett VT. Ectopic pregnancy. In: Pearlman MD, Tintinalli JE, eds.
Emergency Care of the Woman. New York: McGraw Hill;
1998:21-28.



from the relatively vascular uterus.23 Although cornual locations
account for only 4.7% of ectopic pregnancies, they carry a 2.2%
overall maternal mortality rate.24

Associated with the highest relative maternal risk, abdominal
pregnancy carries a mortality rate that is about 7.7 times greater
than all other forms of EP combined.25 As Figure 1 indicates,
abdominal pregnancies are diagnosed in only 1.4% of all
ectopics produced through natural reproduction. If the fetus sur-
vives such a pregnancy, malformations are present in up to 40%
of infants. 

An especially problematic and high risk variation of EP is
the heterotopic pregnancy. In this case, a normal uterine preg-
nancy coexists with an EP. In 1948, this was a very rare condi-
tion and was reported in only 1 in 30,000 pregnancies.26 How-
ever, the ED physician should be aware that the heterotopic
pregnancy is becoming increasingly common. In this regard,
data from the 1980s show a rate of 1 in 10,000 pregnancies,
and the most recent estimates vary from 1 in 3889 to 1 in 6778
pregnancies.27-29 However, in the case of assisted reproduction,
the heterotopic pregnancy rate soars to a staggering 1-8 per 100
pregnancies.27

As with isolated EP, the most common implantation site
for the ectopic fetus is the fallopian tube (94%).27 As one
would expect, the presence of heterotopic pregnancy con-
founds the work-up and diagnostic evaluation of these
patients. First, beta-hCG levels are not helpful since the con-
comitant intrauterine pregnancy will produce normal levels of
beta-hCG. In addition, the pelvic ultrasound detects only
about 50% of tubal heterotopic pregnancies.30 As might be

expected, few patients are diagnosed
before the EP becomes symptomatic
or ruptures, and almost 50% are
admitted for emergency surgery after
rupture occurs as the presenting
symptom.30

Although case reports exist of nor-
mal delivery of the intrauterine preg-
nancy after rupture of the ectopic in a
few patients, the most frequent out-
come is loss of both fetuses when rup-
ture occurs.31 Finally, it is also impor-
tant to know that there have been a
few case reports of bilateral ectopic
pregnancies. The essential clinical
point concerning heterotopic pregnan-
cies is that during a work-up for an
EP, if the patient is found to have an
intrauterine pregnancy, there is still a
risk for presence of a coexisting
ectopic. 

Clinical Presentation 
Although they may not compel

the patient to seek medical attention,
the first symptoms a woman with EP

experiences are those associated with early pregnancy. As
expected, these include nausea with or without vomiting,
breast tenderness, and amenorrhea. However, because the vas-
cularly compromised embryo is producing lower amounts of
beta-hCG than if it were normally implanted, symptoms of
pregnancy may not be as pronounced in some patients; in fact,
no more than 25% of patients report pregnancy-related symp-
toms before diagnosis of their EPs.33

Symptoms precipitated by structural changes or hormonal
perturbations are more typical, and frequently provide the first
clue to diagnosis. In particular, as the embryo grows, myriad
symptoms can be produced by distension of the fallopian tube.
(See Table 2, which summarizes presenting signs and symptoms
of EP.) Note that nonspecific abdominal pain or pelvic pain has
been reported in 80% of patients with EP at 4-6 weeks gesta-
tion.33 Patients may also report having “normal” periods, light
periods, or spotting. This bleeding can occur at the time of an
expected period, further confusing the patient about her preg-
nancy status. Up to 20% of patients do not report missing a peri-
od, and 15% of patients rupture prior to “missing” their first
period.20,34 Bleeding can sometimes be linked to insufficient
beta-hCG levels, which cannot support the integrity of the uter-
ine lining at these lower hormone levels. Furthermore, patients
with cornual ectopics can progress to a later stage of pregnancy
and may present with more severe symptoms as late as 12-14
weeks of gestation. 

As an EP progresses, the greatest danger to the patient is risk
of fallopian tube rupture. The symptoms of rupture produce the
“classical” presentation of an EP. These symptoms include sud-
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Figure 1. Frequency and Sites 
of Ectopic Pregnancy Implantation

Natural Conception Conception after ART

Cornual
(interstitial)

1.9%

Cervical
0.15%

Cervical
0.15%

Abdominal
1.4%

Ovarian 
0.15%

Fimbrial
6.2%

Ampullary
79.6%

Tubal
98.3%

Isthmic
12.3%

Cornual
(interstitial)

7.3% Tubal
82.2%

Ampullary
92.7%

Ovarian
abdominal

4.6%

ART stands for assisted reproductive technology.

Reproduced with permission from Pisa MD, Carson SA. Ectopic pregnancy. In: Scott JR, et al, 
eds. Danforth’s Obstetrics and Gynecology. 8th ed. Philadelphia: Lippincott Williams & Wilkins;
1999:156.



den, severe unilateral abdominal pain, vaginal bleeding, and a
history of amenorrhea. As one might expect, “classical” symp-
toms are uncommon and this particular history is neither sensi-
tive nor specific. 

Loss of blood into the peritoneal cavity usually will produce
symptoms of peritoneal irritation, but the quantity and location of
the blood will greatly influence the symptom complex. For
example, smaller amounts of bleeding may only produce tender-
ness, rebound, and guarding in the pelvic area, and the patient’s
abdominal exam may not yield any significant findings. At least
one study suggests that absence of pain and tenderness is not an
absolutely reliable negative predictor for rupture, since about 4%
of women with hemoperitoneum secondary to a ruptured ectopic
are pain free.8,20

Another recent study of an inner city population found almost
10% of EP patients with rupture had no pain and 36% had no
adnexal tenderness on pelvic exam.6 Therefore, absence of pain
and tenderness will not always alert the clincian to patients with
a life-threatening rupture. However, with larger amounts of blood
loss, the patient will exhibit signs of hypovolemia, including
orthostasis, syncope, tachycardia, and hypotension. Syncope is
common in these patients, and EP should be in the differential
for any woman of reproductive age who presents to the ED with
syncope. Even in the absence of significant pain or other symp-
toms, a woman with syncope and a positive pregnancy test in the
ED should have an ultrasound to rule out the possibility of
ectopic rupture. 

In the past, a patient presenting with an adnexal mass and
hypotension was considered typical of EP. As detection meth-
ods have improved, patients presenting in shock now make up
fewer than 5% of cases.20 The two most common complaints
are of lower abdominal pain and vaginal bleeding, but the
patient may have only one or the other symptom. In contrast to

the case of spontaneous miscarriage, vaginal bleeding in EP is
often mild. 

Although up to 80% of patients will complain of vaginal
bleeding, not all will have blood present in the vaginal vault on
pelvic exam. Heavier bleeding with passage of clots is more
likely to be associated with miscarriage. One should take care
to examine any tissue that may have been passed and assumed
to be from a miscarriage. Endometrial sloughing can also
cause heavy bleeding in women with an EP, due to falling
beta-hCG levels. If fetal parts or chorionic villi are seen, an
ectopic is highly unlikely, with the exception of a heterotopic
pregnancy. 

In addition to abdominal tenderness, which frequently is a
non-specific finding in patients of child-bearing years, the pelvic
exam may reveal useful clues that suggest the presence of an EP.
As useful as these findings are, they too can be nonspecific and
obfusacte the clinical picture. Up to 66% of women with EP have
cervical motion tenderness, which may suggest the diagnosis of
PID. Although the presence of an adnexal mass is an important
sign of EP, this finding is present in only up to 60% of cases,
even in those patients who are under general anesthesia.37 More-
over, up to 20% of patients will have adnexal masses on the
opposite side, presumably from a corpus luteum cyst on the unin-
volved ovary.38

The uterus in a patient with suspected EP should be softened
and normal size, or slightly enlarged but smaller than expected
by gestational dates. This finding is reported in up to 70% of
cases, although one study found that 26% of patients were
thought to have a 6-8 week uterus.20,39 Because the uterus will be
enlarged consistent with the gestational period in the case of het-
erotopic pregnancy, finding a normal sized uterus will not rule
out presence of an ectopic. 

The authors of one review went so far as to suggest that a
pelvic digital and speculum exam should not be performed in
these patients.36 In a series of 382 patients with EP, they found
that these exams did not yield any information that changed man-
agement of these patients. While this may be the case in women
who ultimately are found to have EP, the pelvic exam is still use-
ful in diagnosing conditions that can be confused with EP. And it
is especially helpful to identify patients who have an open os, as
this subgroup is much more likely to have a spontaneous miscar-
riage than EP.

Diagnostic Strategy: Multi-Modal Synthesis 
The ED evaluation of a patient with suspected EP primarily

relies on the determination of serum hormone levels and the use
of ultrasound imaging. Culdocentesis and diagnostic laparoscopy
are still indicated in certain situations, and will also be discussed.
However, these techniques are adjuncts to the primary modalities
and are indicated in difficult-to-diagnose subgroups. It should be
emphasized that Rh status must be verified in every patient with
vaginal bleeding to avoid the failure to treat Rh-negative mothers
with Rhogam. 

Human Chorionic Gonadotropin. Beta-hCG is a glycopro-
tein hormone produced by both ectopic and normally implanted
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Table 2. Presenting Signs and Symptoms 
of Ectopic Pregnancy 

PERCENTAGE OF WOMEN 
SYMPTOM WITH SYMPTOM

Abdominal pain 80-100%
Amenorrhea 75-95%
Vaginal bleeding 50-80%
Dizziness, fainting 20-35%
Urge to defecate 5-15%
Pregnancy symptoms 10-25%
Passage of tissue 5-10%

PERCENTAGE OF WOMEN 
SIGN WITH SIGN

Adnexal tenderness 75-90%
Abdominal tenderness 80-95%
Adnexal mass 50%
Uterine enlargement 20-30%
Orthostatic changes 10-15%
Fever 5-10%

Adapted from Weckstein LN. Current perspective on ectopic 
pregnancy. Obstet Gynecol Surv 1985;40:259-272.



trophoblastic cells. Currently available monoclonal antibody
assays can detect the presence of beta-hCG as soon as 2-3 days
postimplantation. In a normal pregnancy, the level of this protein
doubles about every two days up to a value of 10,000 mIU/mL.
After this level, doubling no longer occurs, and serial beta-hCG
measurements are not clinically helpful. 

Specifically, the beta-hCG level should increase by 66% every
1.8-3 days for the first 6-7 weeks beginning 8-9 days after ovula-
tion.49 After 9-10 weeks gestation, the levels decline. This is an
important clinical distinction. In the majority of ectopic pregnan-
cies (or conditions associated with an abnormally developing
fetus), beta-hCG levels will not consistently rise at the expected
rate. The trophoblastic tissue does not obtain an adequate blood
supply when implanted ectopically, and therefore, it does not
grow at the expected rate. Abnormal beta-hCG levels are defined
as those that fall, plateau, or fail to reach the predicted slope
before 9-10 weeks gestation. 

One should keep in mind that there are exceptions to this rule,
that is, 10% of normal pregnancies can manifest abnormal dou-
bling times, and similarly, up to 15% of ectopic pregnancies can
have a normal doubling time.44 Even accounting for such varia-
tions, most obstetrical texts take the position that documented
failure of beta-hCG levels to double in 48 hours is diagnostic of a
nonviable pregnancy and permits uterine curettage to empty the
uterus.19

Typically, a urine pregnancy test is ordered to verify the
presence of beta-hCG in the urine and, if positive, a serum
quantitative level may then be obtained in order to verify if the
level is above the discriminatory level for ultrasound. Alterna-
tively, one may proceed directly to ultrasound, and if an
intrauterine pregnancy is seen, a quantitative level may not be
required. However, if no intrauterine pregnancy is identified,
the quantitative level will be needed to interpret the ultrasound
results. (See section on Ultrasound.) Even though normally ris-
ing levels can be seen early in ectopic pregnancies, nearly 90%
of patients with documented EP will have low, plateauing, or
declining levels on their initial visit.50

As outlined, the quantitative level of beta-hCG is useful in
management decisions and for interpreting results of the ultra-
sound. With current ultrasound technology, most series state
that early evidence of intrauterine pregnancy should be seen by
transabdominal ultrasound with beta-hCG levels of 6500
mIU/mL, or at 1500 to 2000 mIU/mL using TVU.9,23 Conse-
quently, absence of a gestational sac in a patient whose beta-
hCG indicates that a pregnancy should be detectable by these
ultrasonographic modalities increases the likelihood for EP.
Clinically, the beta-hCG level can be followed in stable patients
in whom the level is too low to expect ultrasound visualization
of a normal intrauterine pregnancy. The level should be
rechecked in 48 hours; the importance of this repeat test should
be communicated to the patient, and it should documented that
this was stressed to the patient. 

Although beta-hCG levels are a cornerstone in the diagnosis
of EP, caution is advised when interpreting the results in specific
patients, inasmuch as some patients with EP never attain beta-

hCG levels greater than 1500 mIU/mL. Low levels, however, do
not predict a benign course in every patient. A recent study of
1263 patients with suspected EP found that 60% of women with
EP never had beta-hCG levels rise to greater than 1500
mIU/mL.51 Another study found a four-fold increase in risk of
EP in women with beta-hCG levels less than 1000 mIU/mL,
with rupture occurring in 29% of these patients.6

In conjunction with these results, the ED physician should be
aware that ectopic rupture requiring surgery is well documented
in patients with low (< 100 mIU/mL) or even absent beta-hCG
levels (rupture at < 10 mIU/mL), and that it is imprudent to
believe that there is no danger of rupture at levels below 1500
mIU/mL.21,52,53 In other words, if a patient has a beta-hCG below
1500 mIU/mL and is in shock without other obvious cause, rup-
tured EP has not been ruled out and the patient should be treated
accordingly. 

Progesterone. As early as the mid 1980s, use of a single,
quantitative serum progesterone level has been reported in the lit-
erature to be of use in the diagnosis of EP.40 Progesterone is pro-
duced by the corpus luteum in response to the presence of a preg-
nancy. In contrast to beta-hCG levels, progesterone levels change
little in the first 8-10 weeks of gestation. An important point is
that progesterone levels normally fall after 10 weeks gestation.
When dates are unclear, a low level can be misleading if the
patient has a normal pregnancy advanced beyond 10 weeks.41

Otherwise, when a pregnancy fails during the first 8-10 weeks,
progesterone levels fall. 

Current data suggest that a single progesterone level higher
than 25 ng/mL is consistent with a viable intrauterine pregnan-
cy, and that this level was found to exclude EP with a 97.5%
sensitivity.19,20 Moreover, 25% of viable intrauterine pregnan-
cies have levels below 25 ng/mL.12 Many authors report that a
level below 5 ng/mL is 100% diagnostic of a non-viable preg-
nancy.19 However, a low level does not correlate with the loca-
tion of the pregnancy.42

The American College of Obstetrics and Gynecology
(ACOG) currently recommends that “no single progesterone
value will definitively confirm the viability or nonviability of an
intrauterine pregnancy or the presence of an EP.”43 Most authors
still suggest that when beta-hCG levels fail to rise as predicted, a
progesterone value below 5 ng/mL permits diagnostic evacuation
of the uterus in cases in which an EP cannot be distinguished
from a spontaneous miscarriage.44,45 It is important to realize that
variation can be present; the lowest progesterone level associated
with an EP reported thus far is 5.1 ng/mL.46 Furthermore, 2% of
ectopic pregnancies have been reported to have levels higher than
25 ng/mL.47

Because of these inconsistencies and imperfect sensitivities
for detection of EP, use of progesterone levels to diagnose EP is
currently controversial. A recent meta-analysis of 26 studies
found that serum progesterone levels are not sensitive enough to
distinguish between EP and non-EP.45 This study, however, did
confirm that low serum levels are sufficiently accurate to distin-
guish between pregnancy failure and a viable pregnancy.
Although current ACOG guidelines state that no single level can
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identify a failed pregnancy, current recommendations from the
literature are as follows: A single progesterone level greater than
25 ng/mL is highly suggestive of a viable intrauterine pregnancy,
but is not considered sufficient evidence by ACOG to discontinue
a work-up for EP.20

One recent study found use of a progesterone level in
patients with beta-hCG less than 1000 mIU/mL increased the
accuracy of diagnosis.48 When the progesterone level was less
than 5 ng/mL in patients with a beta-hCG less than 1000
mIU/mL, abnormal pregnancy was diagnosed with a specificity
of 94% and sensitivity of 100%.48 When the level is less than 5
ng/mL, a patient may undergo uterine curettage if chorionic villi
are found and EP is ruled out. However, if no villi are found,
laparoscopy is indicated to exclude EP.44 Levels between 5
ng/mL and 25 ng/mL are indeterminate. Although serum prog-
esterone levels are inexpensive, they are not always available in
every ED within a useful time frame. If and when the value of
progesterone levels are clarified, they may add utility to the
other modalities used for evaluation of EP.

Ultrasound. From a clinical, patient assessment perspective,
TVU has become the single most valuable modality for the
work-up of patients suspected of having an EP. It is the only
technique available, other than laparoscopy, that permits the
physician to identify the specific location of the pregnancy. 

The beta-hCG level at which signs of pregnancy can first be
seen ultrasonographically is called the discriminatory threshold.
Although the precise beta-hCG value varies among institutions, a
recent study reported that with TVU, a gestational sac was visi-
ble with beta-hCG levels of 1398 ± 155 mIU/mL.54 Another
study found that a level greater than 1500 mIU/mL was associat-
ed with 94% EP diagnosis rate on TVU.55 However, in another
study, only 33% of patients with EP were identified when the
levels were less than 1000 mIU/mL.56

Consistent with these data is the fact that most authors report
a discriminatory beta-hCG threshold of between 1000 mIU/mL
and 2000 mIU/mL. These levels corresponded with beta-hCG
determinations made only 34.8 ± 2.2 days from the patient’s last
menstrual period.56 Accordingly, TVU has the capability, assum-
ing sufficiently high and “discrminatory” beta-HCG levels are
detected, to identify a pregnancy location as soon as one week
after missing a menstrual period. 

An important exception to the discriminatory level is the case
of multiple gestations. With twins, the beta-hCG level can be
greater than 2000 mIU/mL and there may be no ultrasonogrpahic
findings of intrauterine pregnancy as would be expected in a sin-
gle gestation.57 Transabdominal ultrasound is less sensitive and is
reported to identify a gestational sac in patients with beta-hCG
values of 6500 mIU/mL. Clearly, transabdominal ultrasound is
less accurate, and it should be no surprise that up to 50% of cases
of EP have indeterminate transabdominal ultrasound results.58 In
addition, a level of 6000 mIU/mL level is attained in only 25% of
ectopic pregnancies, further reducing the usefulness of transab-
dominal ultrasound.58

Departmental Ultrasonography. Increasingly, ED physi-
cians are performing their own ultrasonographic studies in the

ED, with recent studies confirming the safety and effectiveness
of this practice. One investigator found that when properly
trained, ED physicians performing an ultrasound had a 90%
sensitivity and 88% specificity in their diagnosis of EP.59 A sec-
ond study found that readings by gynecologists agreed with
93% of ultrasonographic studies performed by ED physicians.60

In addition, the waiting time for ED patients was reduced by an
average of 70 minutes when the ED physician performed the
ultrasound as compared to those seen in consultation by Ob/Gyn
residents.61 The number of patients requiring consultation was
reduced 85%.61

Because an increasing percentage of ED physicians are learn-
ing to use ultrasonographic techniques for evaluation of EP as
well as other conditions, the ultrasonographic findings in early
pregnancy will be discussed in this review. The first sign of preg-
nancy with TVU is a gestational sac, which appears as a round
hypoechogenic collection of fluid surrounded by a hypere-
chogenic rim representing the trophoblast. A gestational sac can
be seen as early as 2-3 weeks after implantation in a normal
pregnancy. (See Figure 2a.) It is important to note that a pseudo-
gestational sac also can be seen, and may be confused with a nor-
mal pregnancy. 

A pseudogestational sac is actually a fluid collection inside
the endometrial cavity. (See Figure 2b.) This is the result of
bleeding of the endometrium caused by the extrauterine preg-
nancy, and it will conform to and fill the endometrial cavity. A
gestational sac is eccentrically placed within the uterine wall,
as it is implanted in the endometrium. A normal gestational sac
has (or will develop) a yolk sac within it (see Figure 2a),
whereas a pseudogestational sac will not. Because the yolk sac
may not always be visible at the time of first ultrasound, care
must be taken in interpreting these early findings of pregnancy
on ultrasound. 

Misinterpretation of the pseudogestational sac as a sign of
intrauterine pregnancy is one of the most common causes of
misdiagnosis of EP by TVU.62 To complicate matters, in a
study on misdiagnosis of EP, pseudogestational sacs were seen
in 20% of patients initially misdiagnosed on their first ED
visit.63 The next finding after development of the yolk sac is
visualization of the embryonic pole followed by actual cardiac
motion. Caution is urged in interpretation of these ultrasound
images because interstitial pregnancies can be very hard to dis-
tinguish from normal implantations. In addition, implantation
of the embryo in the horn of a bicornuate uterus can be difficult
to interpret with discriminating accuracy on ultrasound, as can
cervical implantation. Furthermore, abnormally developing
pregnancies or spontaneously reabsorbing pregnancies may
also present problems in interpretation. In the case of intersti-
tial, cervical, or bicornuate uterus, additional diagnostic infor-
mation may be obtained with magnetic resonance imaging
(MRI), provided that the patient is stable enough to undergo
this type of testing. 

Ultrasonograhic evidence of EP requires observation of a
definite pregnancy outside the uterine boundary (most often in
the fallopian tubes), or finding a complex adnexal mass that
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represents an EP. When a gestational sac is seen in the tube,
one will be able to visualize a hypoechogenic fluid collection
surrounded by a hyperechogenic ring. The ring consists of a
decidual reaction of the fallopian tube, and is termed the “tubal
ring” sign or “ring of fire.” This finding is common and is seen
in 60-70% of ectopic pregnancies.64 In one series, the presence
of a tubal ring correlated with a mean beta-hCG of 4300
mIU/mL.65

Inasmuch as the fallopian tube is an inhospitable location for
pregnancy development, many tubal pregnancies do not devel-
op normally. For example, in the largest series to date (380 sur-
gically confirmed ectopic pregnancies) cardiac motion was
only seen in 4% of patients with EP, and this finding correlated

with an average beta-hCG level of 10,744 mIU/mL.66

Bleeding into the gestational sac is common, however,
and can lead to thrombus formation inside the sac. This
may produce a confusing ultrasound picture, with visu-
alization only of a complex adnexal mass. Presence of
such a mass is, however, still suggestive of EP and
should heighten suspicion of the diagnosis in the appro-
priate clinical setting. Additional caution is urged in the
case of ovarian pregnancies because the EP can be very
difficult to distinguish from a normal ovarian cyst. Serial
ultrasonographic studies may be necessary to identify an
enlarging gestational sac. 

The ED physician must be familiar with the limita-
tions of ultrasonographic technology. First, the useful-
ness and predictive value of the ultrasound generally
depends as much on the skill level and experience of the
operator. For ED physicians performing their own ultra-
sound, the primary utility of TVU is to identify an empty
uterus (or a normal intrauterine pregnancy) in a patient
whose beta-hCG level is above the discriminatory thresh-
old. Indeed, a recent study found patients suspected of
EP whose first ultrasound study showed an empty uterus
were at highest risk compared to other patients whose
ultrasound showed intrauterine fluid or debris.67 In other
words, if the level is between 1000 mIU/mL and 2000
mIU/mL and no signs of intrauterine pregnancy are seen,
the patient is assumed to have an EP. 

Therefore, definitive failure to identify an intrauterine
pregnancy and absent ultrasound findings of an EP are
sufficient to maintain a high suspicion of an ectopic
when the beta-hCG is above the discriminatory thresh-
old. If ultrasound findings indicate definitive evidence of
an EP (an identified ectopic fetus), the diagnosis is cer-
tain. If suspicious but indeterminate findings (fluid in the
cul-de-sac without intrauterine pregnancy [IUP], adnex-
al mass without IUP), then the diagnosis is strengthened
but not certain. 

Numerous studies have shown that use of TVU does
reduce indeterminate ultrasound findings compared to
transabdominal ultrasound, but it is not 100% accurate
in every case. Even with a definitive adnexal mass or
cul-de-sac fluid, the positive predictive value for EP is

reported to be about 94%.68 Other studies show that adnexal
masses are seen in only 15-35% of patients with an EP.69,70

Another recent study found that among patients with beta-hCG
greater than 1500 mIU/mL, about 24% of those who had inde-
terminate TVU findings eventually had an EP confirmed.71 A
novel suggestion by one author was to subdivide indeterminate
ultrasound findings into high-, medium-, and low-risk patients.
High-risk patients were defined as those having an empty
uterus, medium-risk patients had non-specific intrauterine fluid
collections, and low-risk patients had intrauterine echogenic
debris (blood clots).72 One study of 132 patients with EP found
there were no definitive ultrasound findings for the presence of
rupture.73
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Figures 2a and 2b. Ultrasound Images of a Normal 
Gestational Sac and Pseudogestational Sac

In Figure 2a, the yolk sac is seen an a small hyperechogenic circle on the
left margin of the gestational sac. In contrast, Figure 2b shows a pseudo-
gestational sac where the sac is irregular in shape, has no yolk sac, and
represents fluid in the endometrial cavity. One can see how a early gesta-
tional sac without yolk sac development can be confused with a pseudo-
gestational sac.

2a

2b



Recently, there has been debate in the literature about the
usefulness of the thickness of the endometrial stripe as seen on
TVU. Some authors suggest that the thickness of the stripe in
the uterine cavity alone can be predictive the location of the
pregnancy. In a 1996 retrospective study of 47 women with
ectopic pregnancies, one author found that the endometrial
stripe was always less than 6 mm.74 In comparison, 37 women
who ultimately were proven to have normal intrauterine preg-
nancies had stripe thickness greater than 6 mm.74 However, a
more recent study of 676 patients (42 with EP) found that a thin
endometrial stripe alone was not predictive of EP.75 Another
study found that there was predictive value of the endometrial
stripe, but that it was limited to patients with beta-hCG levels
less than 1000 mIU/mL.76 Finally, one author found that gesta-
tion age and endometrial stripe thickness could not distinguish
between patients with and without EP.77 Larger studies will like-
ly be needed to clarify this issue. 

Other Diagnostic Tests: Uterine Curettage, Culdocentesis,
and Laparoscopy. Three other diagnostic tests may be useful in
the diagnosis of EP: 1) uterine curettage; 2) culdocentesis; and 3)
laparoscopy. While these procedures are beyond the purview of
the ED physician (with the exception of culdocentesis), it is
important to understand when these tests are indicated and what
their limitations are. 

Uterine curettage involves physically scraping the uterine
cavity in an effort to obtain evidence of a intrauterine pregnan-
cy. This is performed only when serum hormones indicate a
non-viable pregnancy (progesterone < 5 ng/mL or
falling/plateauing beta-hCG). Typically, chorionic villi are
identified (by floating tissue obtained in saline) when a failed
intrauterine pregnancy is present. When villi are not seen, diag-
nosis of completed miscarriage can still be made if the beta-
hCG level falls 15% or more 8-12 hours after the procedure.44

When no villi are seen and beta-hCG levels do not fall, EP is
highly suspected. Ectopic pregnancy is diagnosed in this situa-
tion if the beta-hCG plateaus or continues to rise after the pro-
cedure.44 Curettage is most useful in patients with an indetermi-
nate ultrasound. In one study of patients with indeterminate
scans, the incidence of EP was 40% when no villi were seen on
curettage.78

Culdocentesis was used much more often before widespread
availability of TVU. It is still indicated in situations where ultra-
sound is unavailable and EP is highly suspected, or in an unsta-
ble patient where time is critical. It can be accurate in the case
of ruptured ectopic. Up to 90% of patients with a ruptured
ectopic will have a positive culdocentesis result.34 As one might
expect, the results are not as good with unruptured ectopics.
Only 65% of these patients will have a positive culdocentesis
result.79 In culdocentesis, a tenaculum is used to elevate the
cervix anteriorly and a 20-gauge spinal needle is inserted below
the cervix to obtain fluid from the cul-de-sac. 

Caution is urged in interpreting indeterminate results, as
they can be difficult to decipher. A positive result is determined
when nonclotted blood (> 0.5 cc) is obtained.79 Indeterminate
results are when a dry tap, clotting blood (> 0.5 cc), or serous

fluid (> 5 cc) is obtained. Presumably, clotting blood is from
pelvic veins, as defibrinators in the peritoneum should prevent
clotting of free peritoneal blood. One needs to remember,
though, that rapid bleeding into the peritoneum can produce
clotting blood on a culdocentesis, but that the patient’s condi-
tion should clue one to the severity of the blood loss. Bloody
culdocentesis fluid can also be obtained from a hemorrhagic
corpus luteum cyst, but the fluid normally has a hematocrit of
less than 12%.80 

Dry taps are seen in 10-20% of culdocentesis procedures,
and can be obtained in patients who actually have peritoneal
blood from a ruptured ectopic.34 Thus, a dry tap should not be
confused with a negative result. Aspiration of only small
amounts of serous fluid (0.3-5.0 cc) is a negative culdocentesis
result. These can be seen in the case of a non-hemorrhagic cor-
pus luteum cyst rupture, but are found in up to 5% of women
with EP as well.34 As culdocentesis is not a technically difficult
procedure, the key is to know how to interpret the results cor-
rectly if one is forced to rely on this in patient work-up for EP. 

Finally, laparoscopy can be both diagnostic and therapeutic for
EP. Use of laparoscopy is indicated in patients with peritoneal
signs and equivocal results from previous testing with ultrasound,
culdocentesis, or uterine curettage. It can also used alone for treat-
ment when the diagnosis has been made by other means, although
many patients are now managed medically. 

References 
1. Ectopic pregnancy: United States: 1990-1992. MMWR Morb Mortal

Wkly Rep 1995;44:46-48. 

2. Goldner TE, Lawson HW, Xia Z, et al. Surveillance of ectopic preg-

nancy—United States, 1970-1989. MMWR Morb Mortal Wkly Rep

1993;42:73-85. 

3. NCHS. Advanced report of final mortality statistics, 1992.

Hyattsville, MD: US Department of Health and Human Services,

Public Health Services, CDC; 1994. (Monthly vital statistics report;

vol 43, no. 6, Suppl). 

4. Bernstein J. Ectopic pregnancy: A nursing approach to excess risk

among minority women. J Obstet Gynecol Neonatal Nurs 1995;24:

803-810. 

5. Grimes DA. The morbidity and mortality of pregnancy: Still risky

business. Am J Obstet Gynecol 1995;170:1489-1494. 

6. Kaplan BC, Dart RG, Moskos M, et al. Ectopic pregnancy: Prospec-

tive study with improved diagnostic accuracy. Ann Emerg Med

1996;28:10-17. 

7. Robson SJ, O’Shea RT. Undiagnosed ectopic pregnancy: A retro-

spective analysis of 31 “missed” ectopic pregnancies at a teaching

hospital. Aust N Z Obstet Gynaecol 1996;36:182-185. 

8. Jehle D, Krause R, Braen GR. Ectopic Pregnancy. Emerg Med Clin

North Am 1994;12:55-71. 

9. Ory SJ. New options for diagnosis and treatment of ectopic preg-

nancy. JAMA 1992;267:534-537. 

10. Ectopic Pregnancy—United States, 1990-1992. JAMA 1995;

273:533. 

11. Fylstra DL. Tubal pregnancy: A review of current diagnosis and

treatment. Obstet Gynecol Surv 1998;53:320-328. 

June 19, 2000/Emergency Medicine Reports 149



12. Stovall TG, Kellerman AL, Ling FW, et al. Emergency department

diagnosis of ectopic pregnancy. Ann Emerg Med 1990;19:

1098-1102. 

13. Westrom L. Effect of acute pelvic inflammatory disease on fertility.

Am J Obstet Gynecol 1975;121:707-713. 

14. Bone NL, Greene RR. Histological study of uterine tube with tubal

pregnancy: A search for evidence of previous injection. Am J Obstet

Gynecol 1961;82:1166. 

15. Peterson HB, Xia Z, Hughes JM, et al. The risk of ectopic pregnan-

cy after tubal sterilization. U.S. Collaborative Review of Steriliza-

tion Working Group. N Engl J Med 1997;336:762-767. 

16. Hendrix NW, Chauhan SP, Maier RC. Ectopic pregnancy in steril-

ized and nonsterilized women. A comparison. J Reprod Med

1998;43:515-520. 

17. Chow W, Daling JR, Cates W, et al. Epidemilogy of ectopic preg-

nancy. Epdemiol Rev 1987;9:70-94. 

18. Ankum WM, Mol BWJ, Van der Veen F, et al. Risk factors for

ectopic pregnancy: A meta-analysis. JAMA 1996;65:1093-1099. 

19. Pisa MD, Carson SA. Ectopic pregnancy. In: Scott JR, et al, eds.

Danforth’s Obstetrics and Gynecology. 8th ed. Philadelphia: Lip-

pincott Williams & Wilkins; 1999:155-172. 

20. Mallett VT. Ectopic pregnancy. In: Pearlman MD, Tintinalli JE, eds.

Emergency Care of the Woman. New York: McGraw Hill; 1998:

21-28.

21. Falcone T, Mascha EJ, Goldberg JM, et al. A study of risk factors

for ruptured tubal ectopic pregnancy. J Women’s Health 1998;7:

459-463. 

22. Saxon D, Falcone T, Mascha EJ, et al. A study of ruptured tubal

ectopic pregnancy. Obstet Gynecol 1997;90:46-49. 

23. Dorfman SF, Grimes DA, Cates W Jr, et al. Ectopic pregnancy mor-

tality, United States, 1979-1980: Clinical aspects. Obstet Gynecol

1984;64:386-390. 

24. Felmus LB, Pedowitz P. Interstitial pregnancy: A survey of 45 cases.

Am J Obstet Gynecol 1953;66:1271-1279. 

25. Attapattu JAF, Menon S. Abdominal pregnancy. Int J Gynaecol

Obstet 1993;43:51-55. 

26. DeVoe R, Pratt J. Simultaneous intrauterine and extrauterine preg-

nancy. Am J Obstet Gynecol 1948;56:1119-1126. 

27. Reece EA, Petrie RH, Sirmans MF, et al. Combined intrauterine and

extrauterine gestations: A review. Am J Obstet Gynecol 1983;146:

323-330. 

28. Bello GV, Schonolz D, Mashirpur J, et al. Combined pregnancy:

The Mount Sinai experience. Obstet Gynecol Surv 1986;41:

603-613.

29. Hann LE, Bachmann DM, McArdle C. Coexistent intrauterine and

ectopic pregnancy: A reevaluation. Radiology 1984;152:151-154. 

30. Rojansky N, Schenker JG. Heterotopic pregnancy and assisted

reproduction: An update. J Assist Reprod Genet 1996;13:594-601. 

31. Chandra PC, Schiavello HJ, Briggs SL, et al. Heterotopic pregnancy

with term delivery after rupture of a first-trimester tubal pregnancy.

A case report. J Reprod Med 1999;44:556-558. 

32. DeGraaf FL, Demetroulis C. Bilateral tubal ectopic pregnancy:

Diagnostic pitfalls. Br J Clin Pract 1997;51:56-58. 

33. Hockberger RS. Ectopic pregnancy. Emerg Med Clin North Am

1987;5:481-493. 

34. Abbott JT. Acute complications related to pregnancy. In: Rosen P, et

al, eds. Emergency Medicine: Concepts and Clinical Practice. 4th

edition. Mosby-Year Book, Inc; 1998:2342-2364. 

35. Weckstein LN. Current perspective on ectopic pregnancy. Obstet

Gynecol Surv 1985;40:259-272. 

36. Mol BW, Hajenius PJ, Engelsbel S, et al. Should patients who are

suspected of having an ectopic pregnancy undergo physical exami-

nation? Fertil Steril 1999;71:155-157. 

37. Pagano R. Ectopic pregnancy: A seven year survey. Med J Aust

1981;2:586-588. 

38. Weckstein LN, Boucher AR, Tucher H, et al. Accurate diagnosis of

early ectopic pregnancy. Obstet Gynecol 1985;65:393-397. 

39. Brenner PF, Ray S, Mishell DR. Ectopic pregnancy: A study of 300

consecutive surgically treated cases. JAMA 1980;243:673-676. 

40. Matthews CP, Coulson PB, Wild RA. Serum progesterone levels as

an aid in the diagnosis of ectopic pregnancy. Obstet Gynecol

1986;68:390-394. 

41. Stern JJ, Voss, F, Coulam CB. Early diagnosis of ectopic pregnancy

using receiver-operator characteristic curves of serum progesterone

concentrations. Hum Reprod 1993;8:775-779. 

42. Valley VT, Mateer JR, Aiman EJ, et al. Serum progesterone and

endovaginal sonography by emergency physicians in evaluation of

ectopic pregnancy. Acad Emerg Med 1998;5:309-313. 

43. ACOG practice bulletin. Medical management of tubal pregnancy.

Int J Gynecol Obstet 1999;65:97-103. 

44. Stovall TG, Ling FW, Carson SA, et al. Serum progesterone and

uterine curettage in differential diagnosis of ectopic pregnancy. Fer-

til Steril 1992;57:456-458. 

45. Mol BW, Limjer JG, Ankum WM, et al. The accuracy of a single

serum progesterone measurement in the diagnosis of ectopic preg-

nancy: A meta analysis. Human Reprod 1998;13:3220-3227. 

46. Stovall TG, Ling FW, Cope BJ, et al. Preventing ruptured ectopic

pregnancy with a single serum progesterone. Am J Obstet Gynecol

1989;160:1425-1428.

47. McCord ML, Muram D, Buster JE, et al. Single serum progesterone

as a screen for ectopic pregnancy: Exchanging specificity and sensi-

tivity to obtain optimal test performance. Fertil Steril 1996;66:

513-516. 

48. Dart R, Dart L, Segal M, et al. The ability of a single serum proges-

terone value to identify abnormal pregnancies in patients with beta-

human chorionic gonadotropin values less than 1,000 mIU/mL.

Acad Emerg Med 1998;5:304-309. 

49. Cunningham FG, MacDonald PC, Gant NT, et al. Williams Obstet-

rics, 19th ed. Norwalk, CN: Appleton & Lange; 1993.

50. Romero R, Kadar N, Copel JA, et al. The value of serial human

chorionic gonadotropin testing as a diagnostic tool in ectopic preg-

nancy. Am J Obstet Gynecol 1986;155:392-394. 

51. Barnhart K, Mennuti MT, Benjamin I, et al. Prompt diagnosis of

ectopic pregnancy in an emergency department setting. Obstet

Gynecol 1994;84:1010-1015.  

52. Hochner-Celnikier D, Ron M, Goshen R, et al. Ruptured ectopic

pregnancy following disappearance of serum beta subunit of hCG.

Obstet Gynecol 1992;79:826-827. 

53. Taylor RN, Padula C, Goldsmith PC. Pitfall in the diagnosis of

ectopic pregnancy: Immunocytochemical evaluation in a patient

150 June 19, 2000/Emergency Medicine Reports



with false-negative serum beta-hCG levels. Obstet Gynecol

1988;71:1035-1038. 

54. Leach RE, Ory SJ. Modern management of ectopic pregnancy. 

J Reprod Med 1989;34:324-338. 

55. Barnhart KT, Simhan H, Kamelle SA. Diagnostic accuracy of ultra-

sound above and below the beta-hCG discriminatory zone. Obstet

Gynecol 1999;94:583-587. 

56. Dart RG, Kaplan B, Cox C. Transvaginal ultrasound in patients with

low beta-human chorionic gonadotropin values: How often is the

study diagnostic? Ann Emerg Med 1997;30:135-140. 

57. Kadar N, Bohrer M, Kemmann E, et al. The discriminatory human

chorionic gonadotropin zone for endovaginal sonography: A

prospective, randomized study. Fertil Steril 1994;61:1016-1020. 

58. Romero R, Kadar N, Castro D, et al. The value of adnexal sono-

graphic findings in the diagnosis of ectopic pregnancy. Am J Obstet

Gynecol 1988;158:52-55. 

59. Durham B, Lane B, Burbridge, L, et al. Pelvic ultrasound performed

by emergency physicians for the detection of ectopic pregnancy in

complicated first-trimester pregnancies. Ann Emerg Med 1997;29:

338-347. 

60. Mateer JR, Aiman EJ, Brown MH, et al. Ultrasonographic examina-

tion by emergency physicians of patients at risk for ectopic pregnan-

cy. Acad Emerg Med 1995;2:867-873. 

61. Burgher SW, Tandy TK, Dawdy MR. Transvaginal ultrasonography

by emergency physicians decreases patient time in the emergency

department. Acad Emerg Med 1998;5:802-807. 

62. Rumack C, Wilson S, Charboneau JW. Diagnostic Ultrasound. St

Louis: Mosby; 1991. 

63. Abbott J, Emmans LS, Lowenstein SR. Ectopic pregnancy: Ten

common pitfalls in diagnosis. Am J Emerg Med 1990;8:515-522. 

64. Shalev E, Yarom I, Bustan M, et al. Transvaginal sonography as the

ultimate diagnostic tool for the management of ectopic pregnancy:

Experience with 840 cases. Fertil Steril 1998;69:62-65. 

65. Atri M, Bret PM, Tulandi T, et al. Ectopic pregnancy: Evolution

after treatment with transvaginal methotrexate. Radiology 1990;176:

359-364. 

66. Brown DL, Doubilet PM. Transvaginal ultrasound for diagnosing

ectopic pregnancy: Positive criteria and performance characteristics.

J Ultrasound Med 1994;13:259-266. 

67. Dart R, Dart L, Mitchell P. Normal intrauterine pregnancy is unlike-

ly in patients who have echogenic material identified within the

endometrial cavity at transvaginal ultrasound. Acad Emerg Med

1999;6:116-120. 

68. Cattanach S. Ectopic pregnancy: We can still miss the diagnosis.

Austral Fam Physician 1994;23:190-196. 

69. Russell SA, Filly RA, Damato N. Sonographic diagnosis of ectopic

pregnancy with endovaginal probes: What really has changed?

J Ultrasound Med 1993;3:145-151. 

70. Frates MC, Laing FC. Sonographic evaluation of ectopic pregnancy:

An update. AJR 1995;165:251-259. 

71. Braffman BH, Coleman BG, Ramchandani P, et al. Emergency

department screening for ectopic pregnancy in an emergency

department setting. Radiology 1994;190:797-802. 

72. Dart R, Howard K. Subclassification of indeterminate pelvic ultra-

sonograms: Stratifying the risk of ectopic pregnancy. Acad Emerg

Med 1998;5:313-319. 

73. Frates MC, Brown DL, Doubilet PM, et al. Tubal rupture in patients

with ectopic pregnancy: Diagnosis with transvaginal US. Radiology

1994;191:769-772. 

74. Spandorfer SD, Barnhart KT. Endometrial stripe thickness as a pre-

dictor of ectopic pregnancy. Fertil Steril 1996;66:474-477. 

75. Mehta TS, Levine D, McArdle CR. Lack of sensitivity of endome-

trial thickness in predicting the presence of an ectopic pregnancy. 

J Ultrasound Med 1999;18:117-122. 

76. Dart R, Dart L, Mitchell P, et al. The predictive value of endometrial

stripe thickness in patients with suspected ectopic pregnancy who

have an empty uterus at ultrasonography. Acad Emerg Med

1999;6:602-608.  

77. Mol BW, Hajenius PJ, Engelsbel S, et al. Are gestational age and

endometrial thickness alternatives for serum human chorionic

gonadotropin as criteria for the diagnosis of ectopic pregnancy? Fer-

til Steril 1999;72:643-645. 

78. Dart R, Dart L, Mitchell P, et al. The utility of dilatation and evacua-

tion procedure in patients with symptoms suggestive of ectopic

June 19, 2000/Emergency Medicine Reports 151

Exciting ssiittee  iimmpprroovveemmeennttss include advanced search capabilities,
more bulk purchasing options, certificate printing, and much more.

With mmoorree  tthhaann  11000000  hhoouurrss of credit available, keeping up with
continuing education requirements has never been easier!

The Global Continuing Medical Education Resource

See how we’ve improved your online CME!

www.cmeweb.com

CChhoooossee  yyoouurr  aarreeaa  ooff  cclliinniiccaall  iinntteerreesstt
• Alternative Medi-

cine

• Cardiology

• Emergency Medi-
cine

• Geriatrics

• Infection Control

• Internal Medicine

• Medico-Legal Issues

• Neurology

• OB/GYN

• Oncology

• Pediatrics

• Primary Care

• Psychiatric Medi-
cine

• Radiology

• Sports Medicine 

• Travel Medicine

PPrriiccee  ppeerr  TTeesstt
$15 per 1.5 credit hours *Purchase blocks of testing hours 
in advance at a reduced rate!

CALL 1-800-688-2421 OR E-MAIL 
CUSTOMERSERVICE@CMEWEB.COM



pregnancy and indeterminate transvaginal ultrasonography. Acad

Emerg Med 1999;6:1024-1029. 

79. Elliot M, Riccio J, Abbott J. Serous culdocentesis in ectopic preg-

nancy: A report of two cases caused by coexistent corpus luteum

cysts. Ann Emerg Med 1990;19:407-410. 

80. Hallatt JG, Steele CH, Snyder M. Ruptured corpus luteum with

hemoperitoneum: A study of 173 surgical cases. Am J Obstet

Gynecol 1984;149:5-9. 

Physician CME Questions 
97. What level of serum progesterone, when the patient has a beta-hCG

less than 1000 mIU/mL, is associated with an abnormal pregnancy?

A. 25 ng/mL

B. 30 ng/mL

C. < 5 ng/mL

D. 15 ng/mL

98. Damage to a woman’s fallopian tubes often results from previous

pelvic infection, especially from which of the following?

A. Chlamydia

B. Gonorrhea

C. Klebsiella

D. Both A and B are correct

99. The most common presenting symptom of ectopic pregnancy is:

A. pain. 

B. vaginal bleeding.

C. syncope.

D. passage of tissue.

100. What is not a sign of viable pregnancy on ultrasound?

A. Gestational sac with yolk sac

B. Visualization of the embryonic pole

C. Large gestational sac (> 20 mm) without a fetal pole

D. Fetal cardiac flicker

101. Ultrasound signs of ectopic pregnancy include which of the 

following?

A. Complex adnexal mass

B. “Tubal ring sign”

C. “Ring of fire”

D. All of the above

102. Patients who present with ectopic pregnancy and are misdiagnosed

often:

A. have non-diagnostic ultrasound on initial exam.

B. are most commonly diagnosed with threatened miscarriage.

C. report passage of tissue.

D. have no complaints of pain.

E. All of the above.

103. Most obstetrical texts take the position that documented failure of

beta-hCG levels doubling in how many hours is diagnostic of a non-

viable pregnancy?

A. 24 hours

B. 48 hours

C. 36 hours

D. 12 hours

104. According to current data, a viable intrauterine pregnancy is sug-

gested by a single progesterone level of:

A. higher than 5 ng/mL.

B. 1 ng/mL.

C. 2.5 ng/mL.

D. None of the above 
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helps you minimize needless litigation.

I
n this month’s issue, we consider the effect that a patient’s failure to return

as directed for follow-up care may have on that patient’s subsequent mal-

practice lawsuit against the original treating physician. Most physicians

probably correctly recognize that responsibility for a patient’s medical out-

come is not an entirely one-way street. That is, the responsibility for the result

is not exclusively the physician’s. Rather, the patient shares the responsibility

for his or her care. This patient responsibility includes, for example, responsi-

bility to provide an honest and complete history, to cooperate during examina-

tion, to be compliant with the physician’s treatment plan, and to follow the

physician’s instructions, including when to return for follow-up.

Many physicians have also probably heard the term “contributory negli-

gence” and might understand that it refers to a defense that the physician may

assert in answer to a claim of malpractice. In essence, contributory negligence

is an assertion that the bad outcome was not the defendant physician’s fault;

rather, it was actually caused by the negligence of the patient. For example:

“If she had taken the medication as directed, everything would have been

fine”; or “If he had returned for a recheck in two days as I instructed him, we

would have detected the complication at an early stage, and we would have

been able to treat it such that everything would have been fine.”

Most states no longer follow the unduly harsh doctrine of contributory negli-

gence that serves to deny a plaintiff any recovery if the patient has been at all

negligent, however minor that negligence might have been. The doctrine of con-

tributory negligence has now largely been replaced by the comparative negli-

gence rule, whereby damages are prorated among all parties whose negligence

collectively resulted in the injury. For example, if a defendant was 10% responsi-

ble for plaintiff’s in
jury, that defendant will be held responsible for 10% of the

total damages. 

Another legal doctrine, avoidable consequences, is theoretically quite different
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