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Ectopic Pregnancy
Kurt T. Barnhart, M.D., M.S.C.E.
This Journal feature begins with a case vignette highlighting a common clinical problem.
Evidence supporting various strategies is then presented, followed by a review of formal guidelines,
when they exist. The article ends with the author’s clinical recommendations.

A healthy 29-year-old woman who has been trying to conceive presents with vaginal
spotting for the past 5 days and intermittent crampy abdominal pain in her left lower
quadrant for the past 3 days. Although she normally has regular menstrual cycles,
her last menstrual period was 6 weeks and 2 days before presentation. She has had a
spontaneous vaginal delivery and an anembryonic gestation treated by dilation and
curettage. How should this patient be evaluated and treated?

The Cl inic a l Probl em
Miscarriage is the most common complication of early pregnancy and occurs in 15
to 20% of clinically evident pregnancies.1 Ectopic pregnancy, the implantation of a
fertilized ovum outside the endometrial cavity, occurs in approximately 1.5 to 2.0%
of pregnancies and is potentially life-threatening.2 The incidence of ectopic pregnancy increased by a factor of six between 1970 and 1992,2 but it has since remained
stable.3 The associated mortality has decreased markedly to 0.5 deaths per 1000
pregnancies, mainly because of early diagnosis and treatment before rupture.2 Nevertheless, ruptured ectopic pregnancies continue to occur, often because the clinician or the patient did not recognize the early signs and symptoms of the condition,4
and such pregnancies account for 6% of all maternal deaths.5
Damage to the fallopian tubes from pelvic inflammatory disease, previous tubal
surgery, or a previous ectopic pregnancy is strongly associated with an increased
risk of ectopic pregnancy.6,7 Minor risk factors include a history of cigarette smoking, an age over 35 years, and many lifetime sexual partners.6 There is no clear association between ectopic pregnancy and the use of oral contraceptives, previous
elective pregnancy termination, miscarriage, or cesarean section.6,7 Conception with
an intrauterine device in place or after a tubal ligation is rare, but an estimated 25 to
50% of such pregnancies are ectopic.
Women who are subfertile are also at increased risk for an ectopic pregnancy
because altered tubal integrity (or function) contributes to both conditions.8 In
addition, the use of assisted reproductive techniques, especially in vitro fertilization,
increases the risk of ectopic pregnancy, even among women who do not have damaged fallopian tubes. The risk of heterotopic pregnancy also increases, from 1 case
per 4000 women in the general population to 1 case per 100 women who have undergone in vitro fertilization.9 However, half of all women who receive a diagnosis
of an ectopic pregnancy do not have any known risk factors.7,10
Ectopic pregnancies that involve implantation in the cervix, the interstitial portion of the fallopian tube, the ovary, the abdomen, or a scar from a cesarean section account for less than 10% of all ectopic pregnancies. These unusual ectopic
pregnancies are difficult to diagnose and are associated with high morbidity.
The risk of recurrence of ectopic pregnancy is approximately 10% among women
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with one previous ectopic pregnancy and at least
25% among women with two or more previous
ectopic pregnancies.11 Women in whom the affected fallopian tube has been removed are at increased risk for ectopic pregnancy in the remaining tube. Case series suggest that approximately
60% of women who receive a diagnosis of an
ectopic pregnancy are subsequently able to have
an intrauterine pregnancy.11-13

S t r ategie s a nd E v idence
Evaluation

Patients with a ruptured ectopic pregnancy pre
sent with signs of shock, including hypotension,
tachycardia, and rebound tenderness, and they
should be treated on an emergency basis. However,
most patients present before rupture, with nonspecific manifestations that may often occur with
a viable intrauterine pregnancy or with miscarriage. These symptoms and signs include firsttrimester bleeding (which is typically intermittent,
light, and either bright or dark red and which rarely exceeds the normal menstrual flow), crampy
abdominal or pelvic pain (which is unilateral or
diffuse and ranges from mild to debilitating), or
both. Women with these symptoms or signs should
be considered to be at risk for ectopic pregnancy
until a definitive diagnosis is made. There is no
demonstrated medical or economic benefit of screening asymptomatic pregnant women for ectopic
pregnancy.14
Unruptured ectopic pregnancy can be diagnosed rapidly and accurately with the use of
transvaginal ultrasonography in conjunction with
a quantitative serum human chorionic gonadotropin (hCG) test. The first step in evaluating a
woman who presents in the first trimester of pregnancy with the symptoms described above is to
determine whether the gestation is potentially viable; if not, the location of the pregnancy should
be determined. Ultimately, a growing intrauterine
pregnancy, a nonviable intrauterine pregnancy
(miscarriage), or an ectopic pregnancy will be
diagnosed. Management is drastically different for
these three conditions, underscoring the need for
a definitive and accurate diagnosis.
Ultrasonographic Examination

Understanding ultrasonographic findings that are
characteristic of normal and abnormal early gestation facilitates the recognition of ectopic pregnancy15-24 (Table 1 and Fig. 1). In gestations longer
380
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than 5.5 weeks, a transvaginal ultrasonographic
examination should identify an intrauterine pregnancy with almost 100% accuracy.25-27 The sensitivity of transvaginal ultrasonography for the diagnosis of ectopic pregnancy ranges from 73 to
93% and is dependent on the gestational age and
the expertise of the ultrasonographer.25-27 Four
criteria for ultrasonographic examination are used
to identify extrauterine gestations, with varying
sensitivity and specificity (Table 1). Misdiagnosis
can occur when an adnexal mass is not clearly
distinct from the ovary or is mistaken for other
structures in the pelvis, including the bowel, a
simple cyst adjacent to the tube and ovary (a paratubal cyst), an endometrioma, or the corpus luteum.
In 8 to 31% of women in whom ectopic pregnancy is suspected, the initial ultrasonographic
examination does not show a pregnancy in either the uterus or the fallopian tubes22,23,27,28
(sometimes called a pregnancy of unknown location). An intrauterine pregnancy may not be visualized because the gestational sac has not yet
developed or has collapsed. An early ectopic pregnancy, without any evidence of hemorrhage, may
be too small to be detected on ultrasonography.
Other reasons for nonvisualization include suboptimal operator expertise or ultrasonographic
equipment and the presence of uterine anomalies,
fibroids, or a hydrosalpinx, which can mask an
intrauterine or extrauterine pregnancy. Approximately 25 to 50% of women with an ectopic pregnancy initially present with a pregnancy of unknown location,22,28,29 and approximately 7 to
20% of women with a pregnancy of unknown
location ultimately receive a diagnosis of an ectopic pregnancy.22
Correlation of Ultrasonographic Findings
with h CG Values

A single serum hCG value neither identifies the
presence or absence of an intrauterine or ectopic
pregnancy nor predicts rupture, but it can serve
as a surrogate marker for gestational age. This
value can be used to determine the level of hCG
at which the sensitivity of ultrasonography for
the detection of intrauterine pregnancy approaches 100% and at which the absence of an intrauterine pregnancy suggests abnormal or ectopic
gestation. This “discriminatory hCG value” has
been reported to be between 1500 and 3000 mIU
per milliliter.11,30,31 The use of a value at the lower end of the range increases the sensitivity for the
diagnosis of an ectopic pregnancy, but it also in-
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Crown-rump length of >0.5 cm without fetal
cardiac activity

Embryonic or fetal death
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Extrauterine gestational sac with a fetal pole,
without cardiac activity

Adnexal mass with a hyperechoic ring around Seen in 20% of ectopic pregnancies diagnosed
a gestational sac
by ultrasonography
Adnexal mass separate from the ovary

Nonviable extrauterine gestation

Ring sign

Nonhomogeneous mass

Seen in 60% of ectopic pregnancies diagnosed
by ultrasonography; positive predictive value
ranges from 80 to 90%

Fetal pole with or without cardiac activity seen
in 13% of ectopic pregnancies diagnosed
by ultrasonography

Extrauterine gestational sac with fetal pole
and cardiac activity

Presence of a yolk sac or fetal pole has positive
predictive value of almost 100% for identifying ectopic pregnancy

The gestational sac is often asymmetric

Considered to be definitive confirmation of an
intrauterine pregnancy

Needs to be differentiated from a pseudo-sac;
sometimes associated with an ectopic
pregnancy

Comments

Viable extrauterine pregnancy

Ectopic (tubal) pregnancy

Gestational sac with a mean diameter of
>2 cm, without evidence of a fetal pole

Anembryonic gestation

Nonviable intrauterine pregnancy

Fetal cardiac activity apparent

Gestational age, 6.5 wk from last menstrual period

Yolk sac visualized within the gestational sac

Gestational age, 5.5 wk from last menstrual period
An embryonic pole should be visualized

Double decidua sign: two echogenic rings
surrounded by intrauterine fluid
collection

Gestational age, 5 wk from last menstrual period

Gestational age, 6 wk from last menstrual period

Eccentrically placed small gestational sac,
0.2 to 0.5 cm in diameter, may be visible
within one layer of endometrium

Ultrasonographic Findings

Gestational age, 4 to <5 wk from last menstrual
period

Normal intrauterine pregnancy

Pregnancy and Gestational Age

Table 1. Useful Ultrasonographic Findings in the Evaluation of Women at Risk for an Ectopic Pregnancy.
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Figure 1. Ultrasonographic Scans in Patients at Risk for Ectopic Pregnancy.
Panel A shows the early gestational sac in the uterus without a yolk sac or fetal pole in an intrauterine pregnancy.
The gestational sac has a diameter of 0.65 cm and is consistent with a gestational age of 5 weeks 2 days. Panels B
1st
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through E show ectopic pregnancies.
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below 1500 mIU per milliliter, the positive predictive value of ultrasonographic testing for the diagnosis of intrauterine pregnancy was only 80%
and the positive predictive value for the diagnosis of ectopic pregnancy was 60%.29
Serial measurement of serum hCG values can
help to distinguish among a potentially viable intrauterine gestation, a resolving spontaneous abortion, and an ectopic pregnancy (Table 2). Approximately 99% of viable intrauterine pregnancies are
associated with an increase in hCG levels of at
least 53% in 2 days; this is a slower increase in
the hCG level than the 66% increase reported
previously.32,34 The rate of increase in the level of
hCG is similar in multiple and single gestations,
but the absolute hCG value is higher at a given
gestational age in multiple gestation.35 The rate
of decrease of serial hCG values among women
who ultimately receive a diagnosis of a miscarriage
depends on the initial hCG value, with slower decreases when initial hCG values are lower33 (Table 2). When hCG values decrease at a rate that
is at least as high as that expected in a spontaneous miscarriage, continued outpatient surveillance
is warranted until levels are undetectable. Approximately 50% of women with an ectopic pregnancy
present with increasing hCG levels, and 50%
present with decreasing hCG values.36 However,
71% of women who receive a diagnosis of an
ectopic pregnancy have serial serum hCG values
that increase more slowly than would be expected
with a viable intrauterine pregnancy or decrease
more slowly than would be expected with a miscarriage (Fig. 2).36,37
When the hCG level is well above the discriminatory value, efforts should be made to establish
the location of a pregnancy that has been deemed
nonviable because of failure to visualize an intrauterine pregnancy on ultrasonography.11,23,37
A decrease in the hCG level of 20% or more, 12
to 24 hours after uterine evacuation, suggests
that trophoblastic cells were probably removed
from the uterus (i.e., that there was a nonviable
intrauterine gestation). A postoperative plateau
or increase in the hCG value strongly suggests an
ectopic pregnancy. A patient with a decrease in
the hCG level can be monitored with serial hCG
measurements until levels are undetectable, or
until pathological evaluation of the curettage
specimen shows chorionic villi. In one series involving 111 women with nonviable pregnancies of
unknown location who underwent uterine evacn engl j med 361;4

Table 2. Expected Change in Serum hCG Levels in First Week of Monitoring
Women at Risk for Ectopic Pregnancy.
Type of Pregnancy

Change in hCG
After 2 days

After 7 days

percent
Growing intrauterine pregnancy*
In 50% of women

124

500

In 85% of women

63

256

In 99% of women

53

133

Initial hCG, 50 mIU/ml

−12

−34

Initial hCG, 500 mIU/ml

−21

−60

Initial hCG, 2000 mIU/ml

−31

−79

Initial hCG, 5000 mIU/ml

−35

−84

Spontaneous abortion†

* Data are from Barnhart et al.32
† This change occurred in 90% of women with spontaneous abortion. Data are
from Barnhart et al.33

uation, intrauterine chorionic villi were detected
in 37% of the women overall and in 51% of the
women with initial hCG values that were more
than 1500 mIU per milliliter; these findings ruled
out ectopic pregnancy.38
A repeat ultrasonographic examination 2 to
7 days after presentation may identify the location of a pregnancy that was not identified on
initial ultrasonographic examination. Case reports
suggest that the follow-up ultrasonographic examination in patients with indeterminate initial
results will identify 90% of ectopic pregnancies
within 7 days after presentation.22,39 However, the
concern is that a delay in the diagnosis of ectopic
pregnancy might result in rupture.
In women in whom hCG levels are decreasing,
serial hCG measurements should be performed
until hCG is no longer detectable in the serum;
this may take up to 6 weeks. Women in whom an
intrauterine gestation has not been confirmed remain at risk for rupture of an ectopic pregnancy
until there is no detectable hCG.25 In patients
with hCG levels that are increasing, ultrasonographic examination should be performed, or repeated, when levels have risen above the discriminatory value.
Decision rules based on the first two serum
hCG levels (measured 48 hours apart),40,41 a scoring system (based on age, the presence or absence
of vaginal bleeding, previous miscarriage or ecto-
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approach.12,13 Laparotomy is reserved for patients
with extensive intraperitoneal bleeding, intravascular compromise, or poor visualization of the
pelvis at the time of laparoscopy.
Observational studies indicate that among
women treated with salpingostomy as compared
with those treated with salpingectomy, rates of
subsequent intrauterine pregnancy are higher (73%
vs. 57%) but that rates of subsequent ectopic pregnancy are also higher (15% vs. 10%).11-13 Postoperative serial monitoring of hCG values is required
after salpingostomy because trophoblastic cells
remain in the fallopian tube in 5 to 20% of women. When a persistent ectopic pregnancy is identified, it may be managed with surgical removal or
with adjuvant methotrexate.44 The decision to perform a salpingostomy or salpingectomy is often
made intraoperatively on the basis of the extent
of damage to the affected and contralateral tubes,
but it is also dependent on the patient’s history
of ectopic pregnancy and wish for future fertility,
the availability of assisted reproductive technology, and the skill of the surgeon.

Figure 2. Change in the hCG Level in Intrauterine PregMedical Management
nancy, Ectopic Pregnancy, and Spontaneous Abortion.
An increase or decrease in the serial human chorionic
Medical management of ectopic pregnancy with
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pregnancy is outside the range expected for that of a
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woman with a growing intrauterine pregnancy or a
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90) for single-dose therapy.48 The odds ratio for
failure of single-dose therapy as compared with
M a nagemen t
multidose therapy was 2.0 (95% CI, 1.1 to 3.6;
Treatment of an ectopic pregnancy can be surgi- P = 0.03) after adjustment for the hCG value and
cal or medical. Surgical treatment may involve re- 4.8 (95% CI, 1.8 to 12.6) after additional adjustmoving the affected fallopian tube (salpingecto- ment for the presence or absence of fetal cardiac
my) or dissecting the ectopic pregnancy with activity. A single small, randomized trial also
conservation of the tube (salpingostomy). Laparos- showed a lower success rate with single-dose
copy is cost-effective and is the preferred surgical therapy than with multidose therapy (89% vs.
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93%), but the difference was not significant.49
The two-dose regimen was designed to increase
the likelihood of successful therapy without more
visits than are required with a single-dose regimen, but it has not been directly compared with
the other regimens.46 Factors that are associated
with failure of medical management include initial hCG values greater than 5000 mIU per milliliter,50 ultrasonographic detection of a moderate or large amount of free peritoneal fluid, the
presence of fetal cardiac activity, and a pretreatment increase in the serum hCG level of more
than 50% over a 48-hour period.
Medical management of a presumed ectopic
pregnancy should be avoided when miscarriage
has not been ruled out, since it may result in unnecessary chemotherapy for a completed miscarriage,51 and it results in more visits per patient
without cost savings or a reduction in complication rates.52 The lack of a definite diagnosis also
compromises counseling regarding future fertility and the risk of ectopic pregnancy.

ment of an unruptured ectopic pregnancy have
shown a nonsignificantly higher success rate with
multidose methotrexate (relative success rate, 1.8;
95% CI, 0.73 to 4.6) and a significantly lower success rate with single-dose methotrexate (relative
success rate, 0.82; 95% CI, 0.72 to 0.94), as compared with salpingostomy.12,13 A cost-effectiveness analysis showed that systemic methotrexate
therapy is less costly than laparoscopic surgical
therapy only if the diagnosis of ectopic pregnancy does not require laparoscopy and if serum
hCG values are greater than 1500 mIU per milliliter.53 Observational studies suggest that rates
of tubal patency (62 to 90%) and recurrence of
ectopic pregnancy (8 to 15%) are similar after
medical and surgical treatment.12,13
Some ectopic pregnancies resolve spontaneously without therapy. Although case series have
suggested rates of resolution as high as 70%,
these rates are derived from selected cases of
early tubal gestations with hCG values that were
below 1000 mIU per milliliter and were decreasing.54 Women who are offered the option of exSurgical versus Medical Therapy
pectant management (i.e., watchful waiting) must
Randomized trials comparing medical therapy be informed of the potential risk of tubal rupture
with laparoscopic salpingostomy for the treat- despite decreasing hCG values.
Table 3. Contraindications to Medical Management of Ectopic Pregnancy with Systemic Methotrexate.*
Contraindication

ACOG†

ASRM‡

Absolute contraindications

Breast-feeding; laboratory evidence of imBreast-feeding; evidence of immunodefimunodeficiency; preexisting blood dysciency; moderate-to-severe anemia, leucrasias (bone marrow hypoplasia, leukopenia, or thrombocytopenia; sensitivkopenia, thrombocytopenia, or clinically
ity to methotrexate; active pulmonary or
significant anemia); known sensitivity
peptic ulcer disease; clinically importo methotrexate; active pulmonary distant hepatic or renal dysfunction; intraease; peptic ulcer disease; hepatic, reuterine pregnancy
nal, or hematologic dysfunction; alcoholism; alcoholic or other chronic liver
disease

Relative contraindications

Ectopic mass >3.5 cm; embryonic cardiac
motion

Choice of regimen based
on hCG level

Multidose regimen of methotrexate may be Single-dose regimen of methotrexate better
appropriate if presenting hCG value
in patients with a low initial hCG level
>5000 mIU/ml

Ectopic mass >4 cm detected by transvaginal ultrasonography; embryonic cardiac
activity detected by transvaginal ultrasonography; patient declines blood
transfusion; patient is not able to participate in follow-up; high initial hCG
level (>5000 mIU/ml)

* ACOG denotes American College of Obstetricians and Gynecologists, and ASRM American Society for Reproductive
Medicine.
† Data are from the American College of Obstetricians and Gynecologists.10
‡ Data are from the Practice Committee of the American Society for Reproductive Medicine.51
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to the pretreatment evaluation, general contraindications to medical treatment, and the associaData from randomized trials are lacking to in- tion between higher hCG values and an increased
form the optimal management of ectopic preg- risk of treatment failure (Table 3).
nancy (surgical vs. medical) with respect to recurrence rates or the potential for future fertility.
C onclusions a nd
Data from randomized trials comparing the outR ec om mendat ions
comes of salpingostomy with those of salpingectomy are also lacking. There is no consensus on The patient described in the vignette has signs and
a threshold value of hCG above which methotrex- symptoms of an ectopic pregnancy; these clinical
ate is contraindicated or the preferred protocol manifestations are nonspecific, and many patients
when methotrexate is used. One systematic re- have no known risk factors. In patients with vagview concluded that the rate of success of metho- inal bleeding or pain and detectable levels of hCG,
trexate therapy is significantly lower when the pelvic ultrasonographic examination should be
hCG value is above 5000 mIU per milliliter,50 performed to look for an intrauterine or extrawhereas another review concluded that a multi- uterine gestation. When findings are nondiagdose methotrexate regimen should be used only nostic, serial quantitative hCG tests and repeat
in patients with initial serum hCG values of less ultrasonographic examination are useful in dethan 3000 mIU per milliliter and that single-dose termining potential viability. Ultrasonographic
methotrexate can be considered in patients with evaluation, uterine evacuation, or laparoscopy can
initial hCG values below 1500 mIU per milliliter.12 be used to confirm the location of the pregnancy.
If the diagnosis of ectopic pregnancy is made
early, conservative surgical treatment (salpingosGuidel ine s
tomy or salpingectomy) or medical therapy with
The American College of Obstetricians and Gy- methotrexate will avert complications, including
necologists and the American Society for Repro- rupture, emergency surgery, and associated illness
ductive Medicine have published guidelines for and death.
Supported by a grant (R01 HD36455) from the National Instithe medical management of ectopic pregnancy.10,51
tutes of Health.
There is a consensus regarding the need for a deNo potential conflict of interest relevant to this article was
finitive diagnosis before treatment, the approach reported.
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