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ABSTRACT
Ectopic pregnancy is a significant source of morbidity for women of childbearing age and represents one of
the most common conditions presenting as an emergency in a busy women’s hospital. Familiarity with the
wide spectrum of ultrasonographic appearances of ectopic pregnancies and the ability to recognise a normal
intrauterine pregnancy are essential for the correct diagnosis.
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INTRODUCTION
An ectopic pregnancy occurs when the embryo is
implanted outside the intrauterine cavity. High-resolu-
tion transvaginal ultrasonography has enabled visuali-
sation of normal and abnormal embryonic development
at an earlier stage and with greater detail. The reliable
diagnosis of ectopic pregnancy depends on a physician’s
ability to recognise a normal intrauterine pregnancy and
the wide spectrum of ultrasonographic appearances of
ectopic pregnancies. The ultrasonographic appearances
of ectopic pregnancies are dependent on the different
sites of implantation and the developmental stage at
the time when the examination is performed. Ectopic
implantation can occur anywhere in the tube (95% to
97%) from the fimbriated end to the interstitial portion,
within the ovary (<1%), between the leaves of the broad
ligament, and on the intraperitoneal surface (approxi-
mately 0.03%), within the uterus in the cornual region
of the uterine fundus (<5%), and in the cervix (0.1%).1

The identification of a normal or abnormal intrauterine
pregnancy virtually excludes the diagnosis of an ectopic
pregnancy as the frequency of a heterotopic pregnancy
is low (1/7000 pregnancies). Information regarding
the risks of ectopic pregnancy such as previous ectopic
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pregnancy, previous tubal surgery, previous genital
infections, tubal sterilisation, infertility, and in vitro
fertilisation is helpful. Physicians should also be aware
of the higher incidence of heterotopic pregnancy with
the increased use of assisted reproductive techniques.
Also, a completely normal pelvic ultrasonogram may
be present in up to 20% of patients with ectopic
pregnancy.

ULTRASONOGRAPHIC APPEARANCES
OF ECTOPIC PREGNANCIES
Decidual Cast/Pseudogestational Sac of
Ectopic Pregnancy
Decidual cast (Figures 1 and 2) consists of fluid in the
endometrial cavity surrounded by a single decidual
layer instead of the double decidual sac of intrauterine

Figure 1. Pseudogestational sac with echogenic debris (arrow)
and echogenic free fluid (*).
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pregnancy (Figure 3). Decidual cast occurs in 5% to
10% of ectopic pregnancies. Decidual cast may contain
echogenic debris and its shape usually varies over the
course of the scan.

An early gestational sac is located within the decidua,
as opposed to decidual cast that is located within the
endometrial cavity.2,3 Therefore, a pseudogestational
sac is more likely to be elongated as it conforms to the
endometrial canal, whereas an intrauterine gestational
sac is more likely to be round or oval in shape. Demon-
stration of the echogenic central endometrial cavity with
a gestational sac to the side is a reliable sign for distin-
guishing early pregnancy from a pseudogestational
sac — the intradecidual sign.4 The decidual reaction is
usually less than 2 mm in the pesudogestational sac,
while an ongoing intrauterine pregnancy is inevitably
associated with thickened endometrium.

Adnexal Mass
The adnexal mass of ectopic pregnancy has a wide range
of appearances. The ultrasonographic finding of an

adnexal mass containing a live embryo is the only
definitive diagnosis of an ectopic gestation.5 Cardiac
activity can be demonstrated with the M-mode view
(Figure 4). A ring adnexal mass separate from the
ovaries is considered the most predictive ultrasono-
graphic finding (Figures 5, 6a, and 6b).6 Sometimes, a
non-specific adnexal mass due to haematoma that sur-
rounds the ectopic gestation and the adjacent ovary is
seen (Figures 7a and 7b). Associated risk factors such
as hydrosalpinx or intrauterine contraceptive device may
be identified adjacent to the ectopic gestation (Figures
8a and 8b). Ultrasonography cannot differentiate
between tubal rupture and tubal miscarriage with
absolute certainty but if the complex adnexal mass
has a poorly defined margin, it is more likely to be tu-
bal rupture than miscarriage.

Free Peritoneal Fluid
Free fluid of any character increases the probability of
ectopic pregnancy. Echogenic free fluid is of particular

Figure 2. Decidual casts within endometrium (arrows).

Figure 3. Double decidual sac of intrauterine pregnancy.

Figure 4. Live tubal ectopic pregnancy with the M mode showing
foetal heart beat.

Figure 5. A ring adnexal mass is seen separate from the ovary.
Vascular flow is demonstrated around the tubal ring. A yolk sac is
just visible within this adnexal mass.
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concern because it indicates a haemoperitoneum in con-
trast to anechoeic physiological pelvic fluid secondary
to ovulation.7,8

The detection of echogenic free fluid is reported in 28%
to 56% of patients with ectopic pregnancy.9,10 Occasion-
ally, a haemoperitoneum may appear as a completely
anechoic fluid collection.10 There is no quantitative
amount of fluid that is diagnostic, but the greater the
amount of the fluid, the more likely an ectopic preg-
nancy is present. However, occasionally a small amount
of peritoneal fluid may occur in normal pregnancies
due to exudation from normal corpus luteum.

Interstitial Ectopic Pregnancy
The interstitial portion of the fallopian tube is the proxi-
mal segment that is surrounded by the muscular wall of
the uterus. An interstitial ectopic pregnancy is found
in 2% to 3% of all ectopic pregnancies and one-third of
all interstitial pregnancies occur in patients who have

had in vitro fertilisation. In interstitial ectopic pregnancy,
the gestational sac bulges the cornua, thins the surround-
ing myometrium and disrupts the central endometrial
echo complex — the interstitial line sign (Figures 9,
10, and 11).11-13 The patients with this type of ectopic
pregnancy usually present later than those with tubal
ectopic pregnancy due to greater myometrial distension
in the former group. The risk of catastrophic and fatal
haemorrhage is increased in this group of patients.

Cervical Ectopic Pregnancy
Cervical pregnancies are rare, accounting for approxi-
mately 0.15% of ectopic pregnancies.14 Risk factors
include in vitro fertilisation, previous dilatation and
curettage, Asherman’s syndrome, caesarean section,
and cervical or uterine surgery. In cervical pregnancy,
the implantation causes cervical dilatation relative to
the corpus, giving an hourglass configuration (Figures
12 and 13).15 Cervical pregnancy needs to be differenti-
ated from a low but normal intrauterine pregnancy or a

Figure 6. (a) A patient with a ring adnexal mass seen next to the left ovary; and (b) this is associated with diffuse thickening of the left
fallopian tube.

Figure 7. (a) Sagittal view of the uterus with a non-specific adnexal mass and free peritoneal fluid; and (b) transverse view of the uterus in
another patient showing a non-specific mass adjacent to the left ovary and the presence of echogenic free peritoneal fluid in the pelvis.

(a) (b)

(a) (b)
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spontaneous abortion in progress. The presence of a
live embryo in a sac in the cervix helps to distinguish
an ectopic pregnancy from spontaneous abortion. The
‘sliding sign’ test can be applied to differentiate between
cervical pregnancy and an incomplete abortion.16 Us-
ing colour Doppler ultrasonography to detect peritro-
phoblastic blood flow further aids differentiation
between the 2 conditions.17

Figure 8. (a) The tubular cystic structure represents the hydro-
salpinx and the thick arrow shows an adnexal mass due to the
ectopic gestation; and (b) the corresponding findings at surgical
operation — the arrow shows the hydrosalpinx.

Figure 9. Coronal view showing a right interstitial ectopic preg-
nancy with a yolk sac within the gestational sac.

Caesarean Scar Ectopic Pregnancy
Caesarean scar ectopic pregnancy is a rare abnormality.
This type of ectopic pregnancy occurs when the gesta-
tional sac is located anteriorly at the level of the inter-
nal os at the site of the visible or presumed caesarean
scar (Figures 14 and 15).

Figure 10. Coronal view showing a right interstitial ectopic preg-
nancy with the foetal pole seen within the gestational sac.

Figure 11. Transvaginal colour Doppler ultrasound shows promi-
nent vascularity in the left cornual mass.

Figure 12. Cervical ectopic pregnancy causing hourglass configu-
ration of the uterus.

(a)

(b)
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Ovarian Pregnancy
Ovarian pregnancy is rare, and appears to be a random
event that is not associated with history of infertility,
pelvic inflammatory disease, or recurrent ectopic preg-
nancy. Ovarian pregnancy may sometimes be difficult
to distinguish from a haemorrhagic ovarian cyst or
corpus luteal cyst. In selected patients, pulsed Doppler

Figure 13. Sagittal colour Doppler ultrasound of a cervical ec-
topic pregnancy with prominent vascularity in the cervical mass.

Figure 14. Sagittal view showing a cystic space (arrow) anterior to
the caesarian scar.

Figure 15. (a) Sagittal; and (b) coronal views of the cystic space
anterior to the caesarian scar showing foetal pole within the ges-
tational sac.

techniques can be helpful for distinguishing the high-
diastolic, low-impedence trophoblastic flow in ectopic
pregnancy from the lower diastolic velocity value of a
corpus luteum cyst (Figure 16a and 16b).

Abdominal Ectopic Pregnancy
Abdominal pregnancy is also very rare. Primary abdomi-
nal ectopic pregnancy is less common than secondary
abdominal pregnancy, in which a tubal ectopic preg-
nancy ruptures into the peritoneal cavity with subse-
quent implantation. Abdominal pregnancy usually
occurs in the pouch of Douglas and posterior uterine
wall (Figure 17) but could occur in any location in the
peritoneal cavity, including the omentum, mesentery,
bowel, liver, or spleen.

Heterotropic Pregnancy
Heterotropic pregnancy refers to the occurrence of an
intrauterine gestation with a concurrent ectopic
pregnancy. Heterotopic pregnancy is very rare but is
occurring with increasing frequency since the advent
of assisted reproduction.18,19

Figure 16. Transverse views showing (a) a left ovarian ectopic preg-
nancy with yolk sac and foetal pole; and (b) M-mode showing a
foetal heart beat.

(a) (b)
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Figure 17. Transverse view showing a heterogenous mass with
echogenic fluid/haematoma posterior to the uterus (arrowhead).

CONCLUSION
Early detection has prevented morbidity and mortality
in women with ectopic pregnancy. The advances in
transvaginal ultrasonography has enabled detection
of ectopic pregnancy at an earlier stage. However,
ultrasonography is a skill-dependant modality and the
operator must have a sound knowledge of the various
appearances of ectopic pregnancy to make the correct
diagnosis. In addition, a good knowledge of the β-
human chorionic gonadotrophin level is also critical for
the diagnosis of ectopic pregnancy. When the initial
ultrasound is equivocal and the patient’s condition
is stable, serial ultrasonography and serial β-human
chorionic gonadotrophin level at or after 48 hours will
be necessary.
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