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1. Introduction

The term ectopic pregnancy refers to a gestation in which the fertilized ovum implants on
any tissue other than the endometrial membrane lining the uterine cavity. Fig 1 presents the
various types of ectopic pregnancy and their relative frequencies The classic clinical
symptoms of ectopic pregnancy are pelvic pain, amenorrhea, and vaginal bleeding , spotting
(40-50%). However, only 50% of patients present typical symptomatology. Patients may
present with other symptoms common to early pregnancy, including nausea (frequently
after rupture), breast fullness, fatigue, abdominal pain, heavy cramping, shoulder pain, and
recent dyspareunia . Physical findings during examination should be pelvic unilateral
tenderness, especially on movement of cervix (75%), enlarged uterus or palpable adnexal
mass; crepitant mass on one side or in culde-sac (50%). Approximately 20% of patients with
ectopic pregnancies are hemodynamically compromised at initial presentation, which is
highly suggestive of rupture. Body temperature ranges from 37.2 to 37.8 °C while the pulse
is variable: normal before but rapid after rupture. Today, using modern diagnostic
techniques, most ectopic pregnancies may be diagnosed prior to rupturing [1].

Diagnosis of ectopic pregnancy has been greatly improved by the advent of rapid serum
beta-human chorionic gonadotropin (beta-HCG) tests and then the widespread adoption of
transvaginal pelvic ultrasonography (TVUS) [2].

Serum beta-HCG levels can definitively rule out pregnancy if negative, although there have
been case reports of pathology-proven ruptured ectopic pregnancy and hemorrhagic shock
despite an undetectable serum beta-HCG [3]. In the early stages of a normal intrauterine
pregnancy (IUP), the serum beta-HCG rises along a well-defined curve. Therefore, serial
beta-HCG tests can be useful for determining the ultimate location of a pregnancy of
unknown location. The lower limit of normal rise in beta-HCG (using a 99% confidence
interval) is 53% in 2 days [4]. Patients with a beta-HCG level that falls more than 50% in 2
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4 Ectopic Pregnancy — Modern Diagnosis and Management

days are at low risk of having an ectopic pregnancy [5].As ruptured ectopic pregnancies
have been reported at a wide range of beta-HCG levels, the beta-HCG level should not be a
factor in determining whether or not transvaginal ultrasonography should be performed.
(The prevalence of false-positive serum hCG results is low, with estimates ranging from
0.01-2%. False-positive serum hCG results are usually due to interference by non-hCG
substances or the detection of pituitary hCG. Some examples of non-hCG substances that
can cause false-positive results include human LH, antianimal immunoglobulin antibodies,
rheumatoid factor, heterophile antibodies, and binding proteins. Most false-positive results

are characterized by serum levels that are generally less than 1000 mIU/mL and usually less
than 150 mIU/mL[6].)
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Fig 1. Various types of ectopic pregnancy and their relative frequencies

Serum progesterone levels tend to be stable over time during the first trimester and
concentrations are higher in normal intrauterine pregnancy. A single serum progesterone
level has been used alone to discriminate between normal and failing intrauterine
pregnancies, but it cannot accurately discriminate between intrauterine and ectopic
pregnancies [7]. Levels of <bng/ml are associated with a viable pregnancy in 0.16% of cases .
Low progesterone levels in combination hCG levels is “essentially 100% predictive of
allwith an abnormal rise in nonviable pregnancy” (intra or extrauterine) . A progesterone
level of less than 15 ng/ml is seen in: 81% of ectopics, 93% of abnormal intrauterine
pregnancies, 11% of normal intrauterine pregnancies [8].

The human chorionic gonadotropin (hCG) ratio of hemoperitoneum to venous serum (Rp,v)
has been demonstrated to improve early diagnosis of ectopic pregnancy, according to a
recent study. Investigators observed that the Rp,v was higher in ectopic pregnant subjects
(median 4.07) than in patients with hemoperitoneum and intrauterine pregnancy (hIUP;
median 0.6), with 1.0 as their suggested threshold value for differential diagnosis [9].
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Research is ongoing concerning CA 125, pregnancy-associated plasma protein-A, vascular
endothelial growth factor and creatine kinase. None of them have yet shown superiority to
serial beta-HCG measurements in distinguishing between intrauterine pregnancy and
ectopic pregnancy [10].

Furthermore , pelvic sonography is the imaging test of choice to investigate early pregnancy
complaints. As sonogram findings of early normal IUP development (<7 weeks) are well
correlated with beta-HCG level, the absence of a normal IUP on sonogram together with a
beta-HCG level above the discriminatory zone virtually rules out a normal IUP.

Pelvic sonography is usually conducted first using the transabdominal approach (which can
reliably identify intrauterine pregnancies at a beta-HCG level above 6500 mIU/mL), and
then the transvaginal approach (which can extend the discriminatory zone down to 1500
mlIU/mL). M-mode imaging is useful for measuring the fetal heart rate. Color Doppler
ultrasonography can help identify some ectopic pregnancies by identifying a placental
blood flow pattern in the adnexa. The following sonographic findings are of special interest :
An intrauterine gestational sac containing a yolk sac, or fetal pole: A definitive IUP virtually
rules out ectopic pregnancy (aside from heterotopic pregnancies). An intrauterine
gestational sac larger than 16 mm without a fetal pole, or larger than 8 mm without a yolk
sac; or an intrauterine fetal pole larger than 5 mm without heart motion: These findings are
indicative of failed intrauterine pregnancy. A gestational sac with a mean sac diameter less
than 5 mm greater than the crown-rump length has an 80% risk of pregnancy loss [11]. An
extrauterine sac containing a yolk sac or a fetal pole, with or without heart motion Fig 2:
Although definitive for ectopic pregnancy, only 16-32% of ectopics have this finding on
transvaginal sonogram [12].

Fig. 2. Vaginal Ultrasound showing gestational sac with yolk sac in extra uterine location.
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Tubal ring is a thick-walled cystic structure in the adnexa, independent of the ovary and
uterus, and is highly predictive of ectopic pregnancy [13].It can sometimes be confused with
a corpus luteum cyst when the ovary is not well visualized. The corpus luteum cyst wall
tends to be thinner and less echogenic than the endometrium and the cyst tends to contain
clear fluid [14]. When surrounded by free fluid, it can sometimes be confused with a
hemorrhagic ovarian cyst [15]. A complex adnexal mass is the sign most frequently found in
ectopic pregnancies [16]. It can be somewhat cystic-appearing or entirely solid in nature,
surrounded by free fluid, and ill-defined. If it cannot be moved independently of the ovary,
it is unlikely to be an ectopic pregnancy [17]. A moderate amount of anechoic free fluid
(tracking more than one third of the way up the posterior wall of the uterus), or any
echogenic free fluid, has a higher chance of being ultimately diagnosed as an ectopic
pregnancy [18].

Culdocentesis is the transvaginal needle aspiration of fluid from the posterior cul-de-sac of
Douglas. A positive result means aspiration of 0.5 ml of nonclotting blood, while negative
result is accociated with aspiration of 0.5 ml of serous fluid.. If no fluid is aspirated ,the test
is inadequate. In positive cases ,if the hematocrit of aspirated fluid is over 15%, ruptured
ectopic pregnancy is possible ,while a hematocrit of aspirated fluid below 15% is usually in
favor of other causes of intraabdominal hemorrhage, such as hemorrhagic corpus luteum
cyst, tubal reflux of intrauterine blood , previous attempt at culdocentesis or(19-21). A
positive culdocentesis is found in 70-90% of cases in ectopic pregnancy. A positive
culdocentesis indicates the presence of a hemoperitoneum ,(21) but does not give the source
of the blood and does not necessarily indicate tubal rupture .The volume of blood recovered
does not correlate with the volume of the hemoperitoneum. A positive culdocentesis test in
combination with a positive pregnancy test predicts the presence of an ectopic pregnancy, in
approximately 95% of cases. (22-3) However double decidual sac sign, or gestational sac <8
mm without yolk sac or fetal pole is in favor of the diagnosis of ectopic pregnancy. While
considered diagnostic of IUP by experienced sonographers, this can be easily confused with
the pseudogestational sac found in ectopic pregnancy (caused by breakdown of stimulated
endometrial lining) and lead to falsely ruling out of ectopic pregnancy [12]. The
pseudogestational sac (seen in 10-20% of ectopic pregnancies [24] can be differentiated by its
central location in the uterus, oval shape, thin echogenic rim, and lack of double decidual
sac sign [11]. A thin endometrial stripe (<8 mm) appears to be somewhat predictive of
eventual diagnosis of ectopic pregnancy in patients with a beta-HCG below 1,000 mIU/MI
[25] but there is sufficient overlap with eventual failed IUPs and normal IUPs that this is a
poor diagnostic test [26].

Numerous conditions may have a presentation similar to an extrauterine pregnancy (EP).
The most common differential diagnosis hemmoragic are: a ruptured corpus luteum cyst or
ovarian follicle (RC), and a spontaneous abortion or threatened abortion (SA). Other
differential diagnosis are appendicitis (A), salpingitis(S), ovarian torsion(OT), and urinary
tract disease(UD): cystitis, ureteric colic. Intrauterine pregnancies with other abdominal or
pelvic problems such as degenerating fibroids must also be included in the differential
diagnosis.

Specifically, differential diagnosis of ectopic pregnancy includes : Miscarriage (Includes
anembryonic gestation, threatened abortion, incomplete abortion, complete abortion, missed
abortion.) Often presents with vaginal bleeding in the first trimester, accompanied by
abdominal discomfort secondary to uterine contractions. History may yield disappearance
of pregnancy symptoms such as breast tenderness and nausea. Ultrasound shows
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intrauterine pregnancy or products of conception. Pelvic examination may note dilation of
the cervix, as well as presence of tissue at the cervical os. Consecutive serum chorionic
gonadotrophin levels often do not rise appropriately (66% in 48 hours), and progesterone
levels often <15.9 nmol/L (<5 ng/mL). Acute appendicitis: Anorexia and periumbilical pain
followed by nausea, RLQ (Right Lower Quadrant) abdominal pain, tenderness localizing at
Mc Burney' s point; rebound tenderness and vomiting usual , precedes shift of pain to right
lower quadrant. Vaginal bleeding in appendicitis occur unrelated to menses , temperature is
37.2-37.8 C and pulse are variable. No masses founded by pelvic examination. Ultrasound
sensitivity of 85% to 90% and specificity of 92% to 96%; may show appendix with outer
diameter >6 mm, no compressibility, lack of peristalsis, or periappendiceal fluid. WBC
>10,000 cells/ pl ( rarely normal) ;red cell count normal; sedimentation rate slightly
elevated. Ovarian torsion: Sudden onset, severe, unilateral lower abdominal pain that
worsens intermittently over many hours. Peritoneal signs are often absent. Ovarian
enlargement secondary to impaired venous and lymphatic drainage is the most common
sonographical finding in ovarian torsion. Absence of arterial blood flow may also be used
for diagnostic purposes, but this is often absent in the early stages of torsion. PID (pelvic
inflammatory disease) or tubo-ovarian abscess: Lower abdominal tenderness on palpation,
pain usally in both lower quadrants, with or without rebound, adnexal tenderness, adnexal
masses only when pyosalpinx or hydrosalpinx is present and cervical motion tenderness.
May also have body temperature >38.4°C?[ MORE THAN 38 ] and abnormal cervical or
vaginal discharge. Occurrence of hypermenorrhea or metrorrhagia or both. Nausea and
vomiting are infrequent . Although rare in pregnancy, can occur in the first 12 weeks of
gestation before the decidua seals off the uterus from ascending bacteria. WBC often >10,000
cells/mm3 ; red cell count normal; sedimentation rate normal. Ultrasound not used in
uncomplicated PID, but is a valuable adjunct in diagnosis of tubo-ovarian abscess. Ruptured
corpus luteal cyst or follicle : Non-specific nausea, vomiting, low fever, and pelvic pain,
which is often sharp, intermittent, sudden in onset, and severe unilateral ,becoming general
with progressive bleeding. At times the ruptured cyst may lead to profuse bleeding and
result in haemorrhagic shock. Period delayed, then bleeding , often with pain. Temperature
not over 37.2 ; pulse normal unless blood loss marked, then rapid. Laboratory findings :
white cell count normal to 10.000 /pl ; red cell count normal ; sedimentation normal.
Doppler wultrasonography wusually diagnostic, especially when transvaginal and
transabdominal modalities are used together. Nephrolithiasis: Classically writhing in pain,
pacing about, and unable to lie still, in contrast to a patient with peritoneal irritation, who
remains motionless to minimise discomfort. Often presents with unilateral or bilateral flank
pain. Haematuria (presence of >1 RBC/hpf) and pyuria (>5 WBC/hpf on a centrifuged
specimen) common. Due to potential risks to the fetus, the only imaging modalities used in
pregnant women are ultrasonography (direct visualisation of the stone, hydroureter > 6 mm
in diameter, and perirenal urinoma suggesting calyceal rupture) and MRI (if ultrasound is
non-diagnostic). UTI (urinary tract disease): Dysuria with accompanying urinary urgency,
frequency, and abdominal discomfort along the surface of the bladder. May have pyuria (>5
WBC/hpf on a centrifuged specimen). Presence of nitrites is highly specific for a UTIL, but its
absence should not exclude the diagnosis.

Finally , bowel colitis ,inguinal or crural hernia and muscular pain should be included in the
differential diagnosis of abdominal pain in lower quadrants.

Ectopic pregnancy is responsible for a significant proportion of maternal mortality and
morbidity. According to the WHO, ectopic pregnancy accounts for 0.1 to 4.9% of the total
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maternal deaths worldwide. [27] The range varies in different regions of the world,
exhibiting the highest prevalence in developed countries. Table 1 . [27] It should be
mentioned at this point that in developing countries, hemorrhage is the leading cause of
maternal deaths.

It is responsible for an enormous amount of hospital admissions, surgical interventions and
blood transfusions worldwide.

The mortality rate has declined from 35.5 maternal deaths per 10,000 ectopic pregnancies in
1970 to only 3.8 maternal deaths per 10,000 ectopic pregnancies in 1989. [28]Mortality from
ectopic pregnancy is the commonest cause of maternal death, replacing mortality resulting
from illegal abortion. [29]

World Region Percentage (%)
Asia 0.1
Africa 0.5
Latin America 0.5
Developed countries 4.9

Table 1. Variability of maternal deaths due to ectopic pregnancy in different regions of the
world.

Studies have shown that African-American women have a mortality ratio 3 to 18 times
higher than white women [29-30]

Delay of treatment and misdiagnosis are the main factors that lead to mortality.
Approximately 50 percent of ectopic pregnancies are misdiagnosed at the initial visit to an
emergency department. [31-2]

The significant fall of maternal mortality is due to modern diagnostic advances and
minimally invasive treatments.
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