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threshold beta-HCG level on transvaginal scan (TVS) can 
diagnose all gestational sacs (when beta HCG >1000 mlU/ml) 
and on TAS can diagnose all gestational sacs (when beta HCG 
>1800 mlU/ml).[4]

Uterine anomalies are found in 9% of women with infertility and 
repeated abortions.

Ten percent of uterine anomalies are bicornuate. Incomplete 
fusion of the uterine horns results in a bicornuate uterus. The 
intervening myometrium extends for a variable length from the 
fundus to the cervix. A complete bicornuate uterus may have a 
single (bicornuate unicollis) or duplicated (bicornuate bicollis) 
cervix.[5] On three-dimensional ultrasound, a large fundal cleft 
may be visualized. The depth of the cleft is >1.0 cm in bicornuate 
uterus. Patients with a bicornuate uterus have a miscarriage rate 
of 28–35%.[6]

A rudimentary uterine horn pregnancy is very rare with the 
natural history of rupture of the pregnant horn during the 
second or third trimester, resulting in life-threatening heavy 
bleeding. A unicornuate uterus occurs when one Mullerian 
duct develops normally and the other does not - one-third are 
isolated, one-third have a non-cavitary rudimentary horn, and 
another one-third have a cavitary rudimentary horn that may 
or may not communicate with the unicornuate cavity. In one 
study, the reproductive outcome of women with a unicornuate 
uterus consisted of a miscarriage rate of 29% and an ectopic 
rate of 4%.[6,7]

Primary ectopic ovarian pregnancy is seen rarely. Ovarian 
pregnancy represents a diagnostic challenge. There is scant 

INTRODUCTION

Ectopic pregnancy is a life-threatening gynecological emergency 
which occurs when a fertilized ovum implants at a site other than 
the endometrial lining of the uterus. Ectopic pregnancies occur in 
the fallopian tube in 97% of cases, with 55% in the ampulla, 25% 
in the isthmus, 17% in the fimbria, and 3% of cases within the 
abdomen, ovary, and cervix.[1] Advanced maternal age, previously 
diseased fallopian tubes, previous history of tubal reconstructive 
surgery, pelvic inflammatory disease, intrauterine contraceptive 
devices, and smoking contribute to majority of risk factors of 
ectopic pregnancy.

Clinically, the patient presents with classical clinical triad 
of pain, vaginal bleeding, and adnexal mass. However, this 
triad is highly non-specific and is present in only 45% of 
patients. Other presenting signs and symptom include any 
combination of the classic triad as well as amenorrhea, adnexal 
tenderness, and cervical excitation tenderness. Any suspected 
case of ectopic pregnancy should undergo a qualitative urine 
dipstick test for beta-human chorionic gonadotropin (HCG) 
(urinary pregnancy test) which is quick, easy, and sensitive 
test.[2,3] It has a sensitivity of 99% at a urine beta-HCG level 
>25 IU/L.[2] If a woman has a negative urinary pregnancy 
test, this almost invariably means that she does not have 
an ectopic pregnancy. However, if it is positive, the woman 
should have a pelvic ultrasonography done.[2,3] Assessment 
should begin with transabdominal scanning to evaluate the 
portion of the pelvis that cannot be visualized transvaginally. 
In addition to ultrasound and urine pregnancy test, serum 
beta-HCG level may be quantitatively analyzed. The normal 
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information on the ultrasonographic appearance of ovarian 
ectopic pregnancies. Usually, the diagnosis results from a 
surprising finding at surgery. The incidence of such pregnancies, 
as stated in Indian literature, varies from 0.001%[8,9] to 0.013%[10] 
of normal pregnancies and from 0.17%[9] to 1%[11] of ectopic 
pregnancies. In contrast to tubal pregnancy, patients with ovarian 
pregnancy do not generally have a history of impaired fertility. 
Several conditions can simulate ovarian pregnancy, including 
ruptured hemorrhagic corpus luteum and endometriotic 
“chocolate” cyst.

DISCUSSION

Ectopic pregnancy is still the leading cause of first-trimester 
maternal deaths.

The possible adnexal findings on transabdominal ultrasonography 
in an ectopic pregnancy (unruptured sac) are as follows:[12-14]

1. Extrauterine gestational sac with or without visualization of 
live embryo and heartbeat.

2. An empty sac outside the uterus [Figure 1a and b].
3. Decidual cast or pseudogestational sac.
4. A thick hyperechoic band surrounding a small hypoechoic 

core giving the appearance of a donut sign [Figure 2].
5. A diffuse hyperechoic mass in the adnexa.

The findings associated with ruptured ectopic pregnancy are as 
follows:
1. Thick echogenic ring around a sonolucent center in adnexa.
2.	 Free	fluid	in	cul-de-sac	[Figure	3].	(TVS	more	efficient).
3. Heterogeneous adnexal mass. (Simple cyst or a mass with 

both	fluid	and	solid	components).
4. Fetus outside the uterus [Figure 4].
5. Intraperitoneal blood has a wide spectrum of appearances, 

but	most	often	 is	seen	as	particulate	material	within	 fluid	
[Figure 5].

6. Frank clot can appear as a markedly echogenic solid mass.

Color and pulsed Doppler evaluation of adnexal masses are 
also greatly increase the specificity of ultrasonography for 
characterizing adnexal masses as trophoblastic tissue [Figure 6].

Doppler Findings
1. To distinguish a normal from an abnormal intrauterine 

gestational sac, as well as to differentiate it from a 
pseudogestational sac.

2. In a normally developing intrauterine pregnancy, there is 
focally	increased	color	flow	within	the	endometrium,	at	the	
site of developing trophoblastic tissue.

3.	 Low	resistance,	high-velocity	flow	is	seen	within	trophoblastic	
ring in ectopic pregnancy.

Ovarian ectopic pregnancy may appear as a challenging diagnostic 
case. It is, especially, so because of its rare incidence, which 
reduces the examiner’s awareness and increases the difficulty 
in acquiring enough experience in its sonographic imaging. 
Thus, it is reasonable to finalize the diagnosis of primary ovarian 
gestation according to the 4 classic Spiegelberg anatomic and 
histologic criteria, whichare as follows: (1) Fallopian tubes, 
including fimbria, must be intact and separate from the ovary, 

(2) the pregnancy must occupy the normal position of the ovary, 
(3) the ovary must be attached to the uterus through the utero-
ovarian ligament, and (4) there must be ovarian tissue (OT) 
attached to the pregnancy in the specimen. Unfortunately, these 
are surgical criteria - none of these criteria can be established by 
ultrasonography.[15,16]

Figure 1: Transverse scan (Aloka SSD 4000, convex probe 5–2 MHz) 
of pelvis (a and b) shows an empty sac of mean gestational age 5w2d 
(b) outside the uterus in right adnexa with normal uterus and right ovary

Figure 2: Transverse scan (Aloka SSD 4000, convex probe 5–2 MHz) 
of pelvis shows a well-defined hypoechoic gestational sac with embryo 
of crown-rump length 7w0d surrounded by a thick hyperechoic rim in 
right adnexa adjacent to corpus luteal cyst giving the appearance of 
donut sign

Figure 3: Longitudinal scan of pelvis (Aloka SSD 4000, convex probe 
5–2 MHz) in a case of right ruptured tubal ectopic pregnancy shows 
free fluid in cul-de-sac with fine internal echoes
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In cases of early gestational primary ovarian ectopic pregnancy, the 
indirect ultrasound signs such as the presence of hemoperitoneum 
associated	with	β-HCG	>1000	IU/L,	thick	echogenic	ring	around	
the small echolucent area either on the surface or in the substance 
of ovary, and the absence of intrauterine pregnancy are highly 
suggestive.[17]

However, in gestational age of more than 10 weeks in primary 
ovarian ectopic pregnancy, it is difficult to differentiate from tubal 
ectopic pregnancy [Figure 7a and b]. The final diagnosis of ovarian 
pregnancy is based on the presence of OT over the pathological 
specimen [Figures 8a and b and 9].

The criteria for early sonographic diagnosis of rudimentary 
horn pregnancy (RHP) are as follows: (1) Pseudopattern of an 
asymmetrical bicornuate uterus, (2) absent visual continuity 
between the cervical canal and the lumen of the pregnant horn 
[Figure 10a and b], and (3) the presence of myometrial tissue 
surrounding the gestational sac [Figures 11-13].[18]

In addition, hypervascularization typical to placenta accreta may 
support the diagnosis of RHP.[18]

The differential diagnosis of sonographically suspected RHP 
is a tubal pregnancy, cornual pregnancy, and an intrauterine 
pregnancy in a bicornuate uterus. A tubal pregnancy will not 
show a ring of myometrium surrounding the gestational sac, but 
the differentiation between the latter two conditions and RHP 

Figure 4: Transverse scan of pelvis (Aloka SSD 4000, convex probe 
5–2 MHz) shows fetus and placenta posterior to bladder with no 
hypoechoic rim of endometrial tissue surrounding it suggestive of the 
fetus outside the uterus

Figure 5: Transverse scan of abdomen (Aloka SSD 4000, convex 
probe 5–2 MHz) in a case of ruptured left adnexal ectopic pregnancy 
shows free fluid in Morrison’s pouch

Figure 6: Color Doppler (Aloka SSD 4000, convex probe 5–2 MHz) 
evaluation of an empty sac of mean gestational age 5w2d outside the 
uterus in right adnexa with normal uterus and right ovary showing “ring 
of fire” appearance

Figure 7: Ultrasound pelvis (Aloka SSD 4000, convex probe 5–2 MHz) 
shows normal uterus (a) measuring 8.7 × 5.6 × 3.7 cm and fetus with 
placenta of crown-rump length 5.7 cm corresponding to 12w5d seen in 
left adnexa posterior to the bladder. (b) There is no obvious myometrial 
rim surrounding the sac, hence difficult to comment regarding the origin 
of ectopic pregnancy

Figure 8: Intraoperative photograph of the same patient described 
in Figure 7 showing normal intact uterus (arrow in a) and enmass 
removal of trophoblastic tissue along with the fetus. (b) In addition to it, 
intraoperatively the right ovary and both fallopian tube were intact and 
the left ovary was not identified separately from the trophoblastic tissue 
suggestive of possibly ruptured ectopic ovarian pregnancy of 12w5d
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may be difficult. Variation in thickness of the myometrium in two 
horns and a marked distance between them favor the diagnosis of 

a RHP.[19] In contrast to RHP, continuity between the endometrium 
lining the gestational sac and the other uterine horn is typical for 
a pregnancy in a bicornuate uterus [Figure 14a and b].

55% of uterine anomalies are septated. A septated uterus is 
derived from incomplete resorption of the uterovaginal septum. 
Since the paramesonephric ducts have previously fused, the serosa 
of the uterine fundus is intact. A serosal indentation up to 1.0 cm 
may be present with a septated uterus; a serosal indentation 

Figure 9: Histologic section taken from the intraoperative specimen 
described in Figure 8 shows the ovarian tissue and the chorionic villi

Figure 11: Transverse scan of pelvis (Aloka SSD 4000, convex probe 
5–2 MHz) shows well-defined hypoechoic thin rim of myometrial 
tissue of average thickness 5 mm surrounding the gestational sac in 
a diagnosed rudimentary horn pregnancy

Figure 12: Intraoperative photograph of patient described in Figure 10 
showing unruptured non-communicating rudimentary horn pregnancy 
with the uterus (arrow)

Figure 13: Post-operative specimen showing intact fetus with 
rudimentary horn

Figure 14: Transverse and longitudinal scan of pelvis (Aloka SSD 4000, 
convex probe 5–2 MHz) shows two endometrial cavities in continuity 
with the cervical canal with pregnancy in left endometrial cavity (a) of 
crown-rump length 4.6 cm corresponding to 11w6d (b) suggestive of 
bicornuate uterus with pregnancy in one horn and minimal endometrial 
collection in other horn

Figure 10: Transverse and longitudinal scan of pelvis (Aloka SSD 4000, 
convex probe 5–2 MHz) shows gestational sac and fetus (a) of crown-
rump length 6 cm corresponding to 13w0d surrounded by thin rim of 
myometrium (b)which is not seen in continuity with the uterine cavity 
and cervical canal suggestive of non-communicating left rudimentary 
horn pregnancy
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>1.0 cm is indicative of a bicornuate uterus.[5] While this cutoff was 
arbitrarily selected, it accurately distinguishes between a septated 
and a bicornuate uterus.[20] The septa may vary in thickness 
depending on the amount of fibrous and muscular tissue within 
it. There are several studies carried out regarding the correlation 
between the length of the septum and pregnancy outcome. In 
general, the septated uterus has unfavorable pregnancy outcome 
as compared with other uterine anomalies[6,21-23] [Figure 15]. 
The septated uterus should be differentiated from bicornuate 
uterus for treatment and management point of view, as for 
septated uterus, non-invasive hysteroscopic removal of septa is 
the treatment of choice, whereas if surgery is possible and/or 
indicated for the bicornuate uterus, an abdominal approach is 
required to perform metroplasty.[24]

Complications of ectopic pregnancy can be secondary to 
misdiagnosis, late diagnosis, or treatment approach. Failure to 
make the prompt and correct diagnosis of ectopic pregnancy could 
result in tubal or uterine rupture, depending on the location of 
the pregnancy, which could lead to massive hemorrhage, shock, 
disseminated intravascular coagulopathy, and death.

CONCLUSION

Transabdominal ultrasonography is still widely accepted and 
easily available imaging modality in the diagnosis of ectopic and 
intrauterine pregnancy associated with uterine malformations. 
However, it has limitations in predicting the exact origin of ectopic 
pregnancy and pregnancies associated with the type of uterine 
anomaly. Hence, the ultrasonologist should be aware of various 
ultrasound imaging features along with clinical and biochemical 
criteria and correlate with histological findings for confirmation.
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Figure 15: Longitudinal scan of pelvis (Aloka SSD 4000, convex probe 
5–2 MHz) shows uterine septum separating the endometrial cavity with 
umbilical cord lying on right side and fetal head on left side of the cavity
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