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Ectopic pregnancy is a high-risk condition that occurs in 1.9 percent of reported pregnancies. The condition is the leading
cause of pregnancy-related death in the first trimester. If a woman of reproductive age presents with abdominal pain, vagi-
nal bleeding, syncope, or hypotension, the physician should perform a pregnancy test. If the patient is pregnant, the physi-
cian should perform a work-up to detect possible ectopic or ruptured ectopic pregnancy. Prompt ultrasound evaluation
is key in diagnosing ectopic pregnancy. Equivocal ultrasound results should be combined with quantitative beta subunit

of human chorionic gonadotropin levels. If a patient has a beta subunit
of human chorionic gonadotropin level of 1,500 mIU per mL or greater,
but the transvaginal ultrasonography does not show an intrauterine
gestational sac, ectopic pregnancy should be suspected. Diagnostic uter-
ine curettage may be appropriate in patients who are hemodynamically
stable and whose beta subunit of human chorionic gonadotropin levels
are not increasing as expected. Appropriate treatment for patients with
nonruptured ectopic pregnancy may include expectant management,
medical management with methotrexate, or surgery. Expectant man-
agement is appropriate only when beta subunit of human chorionic
gonadotropin levels are low and declining. Initial levels determine the
success of medical treatment. Surgical treatment is appropriate if rup-
tured ectopic pregnancy is suspected and if the patient is hemodynami-
cally unstable. (Am Fam Physician 2005;72:1707-14, 1719-20. Copyright
© 2005 American Academy of Family Physicians.)

» Patient information:
A handout on ectopic
pregnancy, written by the
authors of this article, is
provided on page 1719.

ctopic pregnancy is any pregnancy

that occurs outside the uterine cav-

ity. Pregnancies in the fallopian

tube account for 97 percent of ecto-
pic pregnancies: 55 percent in the ampulla;
25 percent in the isthmus; 17 percent in the
fimbria; and 3 percent in the abdominal
cavity, ovary, and cervix.!

The rate of ectopic pregnancies in North
America climbed from less than 0.5 percent
of all pregnancies in 1970 to 2 percent in
1992.13 Ruptured ectopic pregnancy accounts
for 10 to 15 percent of all maternal deaths."?
Fortunately, after the advent of transvaginal
ultrasonography and beta subunit of human
chorionic gonadotropin (beta-hCG) tests,
the incidence of rupture and case-fatality
rates declined from 35.5 deaths per 10,000
ectopic pregnancies in 1970 to 3.8 per 10,000
in 1989.2 Management options for ectopic
pregnancy include expectant management,
medical treatment, and surgery.

November 1, 2005 ¢ Volume 72, Number 9 www.aafp.org/afp

Risk Factors

Risk factors most strongly associated with
ectopic pregnancy include previous ecto-
pic pregnancy, tubal surgery, and in utero
diethylstilbestrol (DES) exposure. A history
of genital infections or infertility and cur-
rent smoking increase risk.>* Contraceptive
use reduces the annual risk for intrauterine
and ectopic pregnancy>®; however, previous
intrauterine device use may increase risk.
Table 1 lists common risk factors for ectopic
pregnancy.*3

Diagnosis

Ectopic pregnancy is most common in
women of reproductive age who present
with abdominal pain and vaginal bleeding
approximately seven weeks after amenor-
rhea."” These findings are nonspecific and
are common in patients who may miscarry.!
Table 2 lists the common differential diag-
nosis of ectopic pregnancy.
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Ectopic Pregnancy

SORT: KEY RECOMMENDATIONS FOR PRACTICE

Evidence
Clinical recommendation rating References
A physician should not rely on any combination of physical B 1, 10-13
examination findings to exclude ectopic pregnancy.
Ultrasound examination should be part of the initial evaluation @ 10, 14, 15, 18
of possible ectopic pregnancy.
If transvaginal ultrasonography does not detect intrauterine C 10, 15, 17

pregnancy, presumptive ectopic pregnancy is virtually certain
when the serum beta subunit of human chorionic gonadotropin
level is 1,500 mIU per L (1,500 IU per mL) or greater.

A = consistent, good-quality patient-oriented evidence; B = inconsistent or limited-quality patient-oriented
evidence; C = consensus, disease-oriented evidence, usual practice, expert opinion, or case series. For more infor-

mation about the SORT evidence rating system, see page 1639 or http://www.aafp.org/afpsort.xml.

CLINICAL EXAMINATION

A normal or slightly enlarged uterus, vagi-
nal bleeding, pelvic pain with manipulation
of the cervix, and a palpable adnexal mass
significantly increase the likelihood of an
ectopic pregnancy. Significant abdominal
tenderness suggests ruptured ectopic preg-
nancy, especially in a patient with hypo-
tension who presents with guarding and
rebound tenderness.

Physicians can categorize hemodynami-
cally stable patients as high, intermediate,
or low risk for ectopic pregnancy (Table 378)
based on clinical examination findings.”
Clinical examinations are not diagnostic
because up to 30 percent of patients with

TABLE 1

Risk Factors for Ectopic Pregnancy

Number

Risk factor of studies Odds ratio*
Previous tubal surgery 3 21.0
Previous ectopic pregnancy 10 8.3

In utero diethylstilbestrol exposure 5 5.6
Previous genital infections 24 2.4 10 3.7
Infertility 9 2t025
Current smoking 6 2.3
Previous intrauterine device use 16 1.6

*—A higher odds ratio indlicates a stronger risk factor.

Information from references 4 and 5.
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ectopic pregnancies have no vaginal bleed-
ing, 10 percent have a palpable adnexal mass,
and up to 10 percent have negative pelvic
examinations."” The overall likelihood of
ectopic pregnancy is 39 percent in a patient
with abdominal pain and vaginal bleeding
but no other risk factors.’ The probability of
ectopic pregnancy increases to 54 percent if
the patient has other risk factors (e.g., his-
tory of tubal surgery, ectopic pregnancy, or
pelvic inflammatory disease; in utero DES
exposure; or an intrauterine device in situ at
the time of conception).” Physicians should
remember that no combination of physical
examination findings can reliably exclude
ectopic pregnancy.b10-13

DIAGNOSTIC TESTS

Diagnostic tests for ectopic pregnancy include
a urine pregnancy test; ultrasonography; beta-
hCG measurement; and, occasionally, diag-
nostic curettage. In the past, some physicians
have used serum progesterone levels as well.>14
Table 4 summarizes the accuracy rates of diag-
nostic tests for ectopic pregnancy.b!+17
Ultrasonography is the diagnostic test of
choice, with limitations largely based on
availability and the gestational age of the
pregnancy.>'*!8 Ectopic pregnancy is sus-
pected if transabdominal ultrasonography
does not show an intrauterine gestational sac
and the patient’s beta-hCG level is greater
than 6,500 mIU per mL (6,500 IU per
L) or if transvaginal ultrasonography does
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not show an intrauterine gestational sac
and the patient’s beta-hCG level is 1,500
mIU per mL (1,500 IU per L) or greater.>!?
Ultrasound findings that suggest ectopic
pregnancy are listed in Table 5.° More than
one half of women with ectopic pregnancy
have beta-hCG levels less than 2,000 mIU
per mL (2,000 IU per L) at presentation.
Therefore, it may be difficult to determine
by ultrasonography alone whether an empty
uterus indicates early pregnancy or ectopic
pregnancy.>’

Beta-hCG levels may assist in interpreting
ultrasound findings. In a normal intrauter-
ine pregnancy, these levels would increase by
at least 53 percent every two days, peaking
at a level greater than 100,000 mIU per mL
(100,000 IU per L)."?° Beta-hCG levels alone
cannot differentiate between ectopic and
intrauterine pregnancy, and serial beta-hCG
levels that do not increase appropriately in
a woman with suspected ectopic pregnancy
are only 36 percent sensitive and approxi-
mately 65 percent specific for detection of
ectopic pregnancy.'*!> It also is important to
note that ruptured and unruptured ectopic
pregnancies have been identified at beta-
hCG levels less than 100 mIU per mL (100
IU per L) and greater than 50,000 mIU per
mL (50,000 IU per L).!

Serum progesterone levels can detect preg-
nancy failure and identify patients at risk for
ectopic pregnancy, but they are not diag-
nostic of ectopic pregnancy. Sensitivity for
diagnosis of ectopic pregnancy is very low
(15 percent); therefore, 85 percent of patients
with ectopic pregnancy will have normal
serum progesterone levels.” Algorithms for
diagnosing ectopic pregnancy that include
progesterone levels miss more ectopic preg-
nancies and require more surgeries than do
algorithms without progesterone.!%1416.17

Diagnostic uterine curettage may detect
chorionic villi. If chorionic villi are not
detected, ectopic pregnancy should be sus-
pected. Curettage should only be considered
when beta-hCG levels are falling or when
levels are elevated and ultrasonography does
not show intrauterine pregnancy.>!* Diag-
nostic uterine curettage could terminate a
desired pregnancy.
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TABLE 2
Differential Diagnosis
of Ectopic Pregnancy*

Acute appendicitis

Miscarriage

Ovarian torsion

Pelvic inflammatory disease

Ruptured corpus luteum cyst or follicle
Tubo-ovarian abscess

Urinary calculi

*—lLjsted alphabetically.

TABLE 3
Determining Ectopic Pregnancy Risk*

Estimated risk of

Presentation Risk group ectopic pregnancy (%)
Peritoneal irritation or cervical High 29
motion tenderness
No fetal heart tones; no tissue  Intermediate 7
at cervical os; pain present
Fetal heart tones or tissue Low <1

at cervical os; no pain

*—Based on a relatively low prevalence of ectopic pregnancy (7.7 percent) in an
emergency department setting in patients with positive beta subunit of human cho-
rionic gonadotropin levels, abdominal pain, or vaginal bleeding.

Information from references 7 and 8.

TABLE 4
Diagnostic Tests for Detecting Ectopic Pregnancy

Sensitivity  Specificity
Diagnostic test (%) (%)
Transvaginal ultrasonography with beta-hCG 67 to 100 100 (virtual
level greater than 1,500 mIU per mL certainty)
(1,500 IU per L)
Beta-hCG levels do not increase appropriately 36 63 to 71
Single progesterone level to distinguish ectopic 15 >90
pregnancy from nonectopic pregnancy
Single progesterone level to distinguish 95 40
pregnancy failure from viable intrauterine
pregnancy

Beta-hCG = beta subunit of human chorionic gonadotropin.

Information from references 1 and 14 through 17.
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TABLE 5
Transvaginal Ultrasound Findings
in Ectopic Pregnancy

Finding LR*

Ectopic cardiac activity >100 (diagnostic)
Ectopic gestational sac 23

Ectopic mass and fluid in 9.9

pouch of Douglas

Fluid in pouch of Douglas 4.4

Ectopic mass 3.6

No intrauterine 2.2

gestational sac
Normal adnexal region 0.55

Intrauterine gestational sac 0.07

LR = likelihood ratio.

*—An LR greater than 5 is moderately strong evidence
of ectopic pregnancy, an LR greater than 10 is strong
evidence of ectopic pregnancy; and an LR less than
0.1 is strong evidence against ectopic pregnancy.

Information from reference 9.

RECOMMENDED DIAGNOSTIC STRATEGY

The American College of Emergency Physi-
cians and the American College of Obste-
tricians and Gynecologists have issued
guidelines for using ultrasonography and
beta-hCG levels to evaluate patients with
suspected ectopic pregnancy.'*15 Figures 1
and 2 are algorithms based on these
guidelines.b 4151720

When evaluating patients for suspected
ectopic pregnancy, physicians should take
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a history and perform a physical exam-
ination; then they should determine the
patient’s risk stratification (Table 37%) and
order transvaginal ultrasonography.'®!® If a
low-risk patient’s ultrasonography is nega-
tive for intrauterine pregnancy, and she is
hemodynamically stable and has a beta-
hCG level less than 1,500 mIU per mL, the
physician should take another beta-hCG
measurement after 48 hours. Patients with a
nondiagnostic transvaginal ultrasonography
result and a beta-hCG level of 1,500 mIU
per mL or greater are at an increased risk for
ectopic pregnancy and may need a surgical
consultation or uterine evacuation proce-
dure. If a patient’s condition is unstable,
immediate surgical consultation is needed,
and a uterine evacuation procedure may
be considered. If chorionic villi are absent,
ectopic pregnancy is likely.

Combined transvaginal ultrasonography
and serial quantitative beta-hCG measure-
ments are approximately 96 percent sensi-
tive and 97 percent specific for diagnosing
ectopic pregnancy. Therefore, transvaginal
ultrasonography followed by quantitative
beta-hCG testing is the optimal and most
cost-effective strategy for diagnosing ectopic
pregnancy.>!%2!

Treatment
EXPECTANT MANAGEMENT

Expectant management is between 47 and
82 percent effective in managing ectopic
pregnancy.’>* A good candidate for expect-
ant management has a beta-hCG level less
than 1,000 mIU per mL (1,000 IU per L) and
declining, an ectopic mass less than 3 cm,
no fetal heartbeat, and has agreed to comply
with follow-up requirements.

MEDICAL TREATMENT

Methotrexate, a folic acid antagonist, is a
well-studied medical therapy. Methotrexate
deactivates dihydrofolate reductase, which
reduces tetrahydrofolate levels (a cofactor for
deoxyribonucleic acid and ribonucleic acid
synthesis), thereby disrupting rapidly-divid-
ing trophoblastic cells.”* Other therapeutic
agents include hyperosmolar glucose, prosta-
glandins, and mifepristone (Mifeprex).*
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Initial Diagnosis of Suspected Ectopic Pregnancy

Female patient of reproductive age presents with at least
one of the following: positive urine or qualitative beta-hCG
serum level, lower abdominal pain, vaginal bleeding

Perform history and physical examination (use risk factors
from Table 1 and clinical examination signs from Table 3
to assess the patient’s risk of ectopic pregnancy).

Patient is stable. Patient presents with
| signs of shock.

l l Immediate surgical

Patient is in any Patient is low risk and consultation
risk group ultrasonography is not
(see Table 3) immediately available.

}

Transvaginal pelvic Measure beta-hCG level.
ultrasonography |
(see Figure 2)

A

Beta-hCG level less than
1,500 mIU per mL

—— Beta-hCG level 1,500 mIU
per mL (1,500 IU per L)
or greater

Repeat beta-hCG <

Ectopic Pregnancy

measurement
after 48 hours.

' '

— Beta-hCG level Beta-hCG level less
1,500 mIU per than 1,500 mlU per
mL or greater mL and decreasing

!

Monitor patient for signs and symptoms of
pain or miscarriage and consider surgical
consultation or diagnostic uterine curettage.

Beta-hCG level less

than 1,500 miU per —
mL and increasing

I EEEEE—
Figure 1. Algorithm for the initial diagnosis of suspected ectopic pregnancy. (beta-hCG = beta

subunit of human chorionic gonadotropin.)

Information from references 1, 14, 15, 17, and 20.

Protocols for methotrexate therapy include
single-dose and multiple-dose regimens
(Table 6**). Although no studies have com-
pared the protocols, the single-dose regimen
is easier to administer and is used more often.
In a 2003 meta-analysis** of methotrexate
therapies, 20 studies examined the single-

November 1, 2005 ¢ Volume 72, Number 9

dose regimen, and six examined the mul-
tiple-dose regimen. The single-dose regimen
created fewer side effects but was slightly
less effective, with a crude overall success
rate of 88 percent compared with the mul-
tiple-dose regimen’s 93 percent success rate.
Methotrexate, regardless of the protocol,
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Ectopic Pregnancy

Diagnosing Suspected Ectopic Pregnancy Following

Transvaginal Ultrasonography

Transvaginal pelvic ultrasonography <€

Ectopic pregnancy

' '

Initiate management of Measure beta-hCG
ectopic pregnancy.

Indeterminate ultrasonography

quantitative serum level.

'

Normal intrauterine pregnancy

'

Risk of miscarriage;

Beta-hCG 1,500 mIU per mL
(1,500 IU per L) or greater

reevaluate in two

to three days.
Beta-hCG less than
1,500 mIU per mL

}

Repeat beta-hCG
measurement
after 48 hours.

A\

Consider surgical consultation <€———— Beta-hCG levels do
not increase by at
least 53 percent.

or diagnostic uterine curettage.

Beta-hCG 1,500 miU
per mL or greater and —
the patient is stable

Figure 2. Algorithm for diagnosing suspected ectopic pregnancy following transvaginal ultraso-
nography. (beta-hCG = beta subunit of human chorionic gonadotropin.)

Information from references 1, 14, 15, 17. and 20.

TABLE 6
Methotrexate Therapy Protocols

Protocol Single dose Multiple dose
Medication 50 mg per square meter of body Alternate every other day: 1 mg per kg
surface methotrexate IM methotrexate IM and 0.1 mg per kg
leucovorin*
Laboratory LFTs, CBC, and renal function at baseline  LFTs, CBC, and renal function at baseline
values Beta-hCG at baseline, day 4, and day 7 Beta-hCG at baseline, day 1, day 3, day
5, and day 7 until levels decrease
Repeat Repeat regimen if beta-hCG level does Repeat regimen (for up to four doses
medication not decrease by 15 percent between of each medication) if beta-hCG level
day 4 and day 7 does not decrease by 15 percent with
each measurement
Follow-up Beta-hCG level weekly, and continue Beta-hCG level weekly, and continue

regimen until no longer detected

regimen until no longer detected

*—Leucovorin protects cells from folic acid antagonists.

1712 American Family Physician

IM = intramuscular; LFT = liver function test; CBC = complete blood count; beta-hCG = beta subunit of human
chorionic gonadotropin.

Adapted with permission from Barnhart KT, Gosman G, Ashby R, Sammel M. The medical management of ectopic
pregnancy: a meta-analysis comparing “single dose” and “multidose” regimens. Obstet Gynecol 2003;101:779.
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had an overall 89 percent crude success
rate.** Side effects of methotrexate include
bone marrow suppression, elevated liver
enzymes, rash, alopecia, stomatitis, nausea,
and diarrhea. The time to resolution of the
ectopic pregnancy is three to seven weeks
after methotrexate therapy.

Patient selection is important in the med-
ical management of ectopic pregnancy. The
lower the beta-hCG levels at initiation of
treatment, the higher the success rate of
methotrexate therapy (Table 7).2° In addition
to having a beta-hCG level less than 15,000
mlU per mL (15,000 IU per L), a candidate
for medical treatment must be reliable and
able to follow-up daily if necessary."® Sur-
gical management may be considered if a
patient does not meet these criteria. Women
with certain medical conditions (e.g., liver
disease with a transaminase level two times
greater than normal, renal disease with a
creatinine level greater than 1.5 mg per dL
[133 pmol per L], immune compromise
with a white blood cell count less than 1,500
per mm? [1.5 X 107 per L] and platelets less
than 100,000 X 10° per mm?® [100 X 10° per
L], significant pulmonary disease) are not
candidates for methotrexate.”

Patients treated with methotrexate have
been shown to have the same quality of
life after methotrexate treatment compared
with patients who had surgical treatment.
Women experienced more pain, had less
energy, and had worse health perception
during the first few weeks after treatment
with methotrexate, but they had the same
quality of life after 16 weeks.?

SURGICAL TREATMENT

Before the advent of laparoscopy, laparot-
omy with salpingectomy (removal of the
fallopian tube through an abdominal inci-
sion) was the standard therapy for managing
ectopic pregnancy. Laparoscopy with salpin-
gostomy, without fallopian tube removal,
has become the preferred method of surgical
treatment. Laparoscopy has similar tubal
patency and future fertility rates as medical
treatment.? Salpingostomy has an estimated
8 to 9 percent failure rate, which can be
managed with methotrexate.
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TABLE 7
Methotrexate Therapy Success Rate
at Different Baseline Beta-hCG Levels

Initial beta-hCG level (mIU per mL)

Success rate (%)

Less than 1,000 (1,000 IU per L)

1,000 to 1,999 (1,000 to 1,999 IU per L)
2,000 to 4,999 (2,000 to 4,999 IU per L)
5,000 to 9,999 (5,000 to 9,999 IU per L)
10,000 to 14,999 (10,000 to 14,999 IU per L)
15,000 or greater (15,000 or greater IU per L)

98
93
92
87
82
68

Beta-hCG = beta subunit of human chorionic gonadotropin.

Adapted with permission from Lipscomb GH, McCord ML, Stovall TG, Huff G, Portera
SG, Ling FW. Predictors of success of methotrexate treatment in women with tubal

ectopic pregnancies. N Engl J Med 1999,341:1976.

Follow-Up and Prognosis

During treatment, physicians should exam-
ine patients at least weekly and sometimes
daily. Serial beta-hCG measurements should
be taken after treatment until the level is
undetectable. If the levels fail to decline, the
patient can be treated with a second course
of methotrexate or with methotrexate post-
surgery. Surgical intervention is necessary if
beta-hCG levels increase.

The prognosis is good for patients who
receive appropriate treatment. With proper
patient selection, success rates approach
82 percent for expectant management,
90 percent for medical management, and
92 percent for surgical management.?»2326

FUTURE FERTILITY AND RISK OF RECURRENCE

Approximately 30 percent of women treated
for ectopic pregnancy later have difficulty
conceiving. The overall conception rate is
approximately 77 percent regardless of treat-
ment.? Rates of recurrent ectopic pregnancy
are between 5 and 20 percent, but the risk
increases to 32 percent in women who have
had two consecutive ectopic pregnancies.>?

Author disclosure: Nothing to disclose.
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