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years. The patient underwent a curettage three years ago following 
her abortion. She also has undergone surgery for resecting an 
endometrial cyst of the right ovary one year ago.

A cycle of IVF was begun for her. After an antagonist cycle, 
10 oocyte have been retrieved by puncture and three 8-cell grade 
1 embryos have been freshly placed in the uterus. Four weeks 
after transferring the embryo, transvaginal ultrasound (TVS) was 
performed in which a gestational sac of about 4 mm without fetal 
pole and yolk sac were reported in the uterine cavity. No abnormality 
was reported in the adnexa. β-hCG level was 950 IU/l at this point.

One week later, TVS was performed again, which revealed no 
gestational sac in the uterine cavity and an endometrial thickness 
of 10 mm. A target like lesion was seen in the right adnexa with a 
gestational sac and no fetal pole. In color Doppler survey a ring of 
fire appearance was reported. β-hCG level at this stage was 37049 and 
other laboratory findings were normal.

The patient had no signs or symptoms. No abdominal tenderness 
was present. She did not have vaginal bleeding. For follow up she only 
has had routine ultrasound scans.

With a diagnosis of tubal EP and high β-hCG level laparoscopy 
was performed, during which a mild adhesion between ovaries 
and the posterior portion of the uterus was found. The uterus and 
fallopian tubes were normal. The right ovary contained a 5-cm mass 
with gestational products, which was resected and sent for further 
pathological examination (Figure 1). The pathologic report was 
ovarian EP with normal ovarian tissue in the wall of the gestational 
sac (Figures 2,3). The patient did not show any post-operative 
complications and her right tube and ovary were successfully 
preserved.

Introduction
When the embryo is implanted in any site other than the uterine 

cavity EP Pregnancy occurs. Neither molecular nor histological 
predisposing factors have been found for this condition. Yet, current 
available data is suggestive of the fact that a combination of impeded 
transport in fallopian tube and its altered environment could be 
a cause of EP [1,2]. Ovarian pregnancy accounts for 1 in 2000 to 1 
in 60000 of pregnancies after natural conception and 0.15% of all 
pregnancies, whereas it constitutes about 1-3% of all EPs [3-5]. The 
incidence of EP has been increasing exponentially following the vast 
use of assisted reproductive technologies (ART) [6,7]. It is claimed 
that there is a 2.1-8.6% risk of EP after IVF [8,9].

Besides that, an abnormal estradiol and/or progesterone level and 
their ratio has been addressed as another risk factor for EP [10-12].

Clinical presentations and ultrasound findings of an ovarian 
pregnancy usually resemble tubal EP or a complicated ovarian cyst 
[13]. As preoperative diagnosis of ovarian EP is very challenging, 
many cases are diagnosed during surgery [13]. Although, these are 
oftentimes ruptured in the first trimester and since ovaries are highly 
vascularized organs this can lead to massive internal bleeding and 
subsequent hypovolemic shock [14]. 

In this report we are going to present a case of ovarian EP after 
IVF, diagnosed during laparoscopy and confirmed by pathology, in a 
patient with a history of curettage following abortion and surgery for 
cyst endometrioma of the same ovary. 

Case Presentation
A 27-year-old woman gravida 2, who had one abortion, referred 

to infertility clinic due to secondary infertility that has lasted for 5 
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Abstract

Background: primary ectopic pregnancy (EP), with 0.001-0.013% incidence rate, is a very scarce 
obstetrical condition. Among EPs Ovarian EP is more rarely seen? 

Case: We present a case of ovarian EP following In vitro fertilization in a patient with history of 
endometriosis and curettage. With a primary diagnosis of tubal EP, the patient underwent laparoscopy, 
during which ovarian pregnancy was revealed. This was later confirmed with pathological review of the 
specimen.

Conclusion: Ovarian EP constitutes 3% of all EPs. Diagnosis of this condition is extremely hard 
before surgery; therefore, laparoscopy is considered a reliable means of diagnosis. Moreover, women 
conceiving with IVF-embryo transfer have a higher risk of EP.
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this association is due to the fact that IUD decreases the likelihood 
of uterine and tubal implantation (by 99.5% and 95% respectively), 
while it does not affect ovarian implantation [27-29]. Considering 
the 0.3% incidence rate among ART cases, these techniques have also 
been suggested to be a risk factor for ovarian pregnancies [13,30].

There are some theories announced, explaining possible 
mechanisms responsible for ovarian pregnancies: interference with 
the ovular release, fallopian tube functional problems and thickening 
of the tunica albuginea due to inflammation [31].

Ovarian pregnancies are categorized as primary and secondary. If 
fertilization takes place in the ovary while the egg is still in the follicle 
it is called primary and if fertilization happens in the tube and the 
conceptus is then regurgitated backwards to the ovarian stroma it is 
called secondary [32].

Hagit Feit et al., reported a case of ovarian EP following IVF in a 
patient with previous history of bilateral salpingectomy. They believe 
that the responsible mechanism for ovarian EP in their case was 
either uterine perforation with the ET catheter and implantation of 
the embryo on the ovary or a tuboperitoneal fistula and migration of 
the embryo from this fistula to the ovary [33].

In our patient many mechanisms may be responsible: ovular 
release impairment due to pelvic inflammation resulting from 
endometriosis, inflammatory thickening of tunica albuginea, or 
perforation of the uterus during ET. Unfortunately diagnosis of 
ovarian pregnancy, in most cases, is impossible before surgery; 
therefore, the diagnosis is usually made during surgery and with 
pathological examination confirmation. 

In a review performed on 49 patients with ovarian EP vaginal 
bleeding and abdominal pain were the most frequently found 
symptoms. In addition, history of amenorrhea, high levels of β-bhCG, 
and an empty uterus on ultrasonography enhance the likelihood 
of ovarian EP. But it should be kept into consideration that these 
features are also common among other types of EP, mostly tubal 
EP. As ovaries are organs with great vascularization, patients with 
ovarian EP are at great risk of severe internal bleeding and subsequent 
hypovolemic shock if the ovary ruptures [35].

Comstock et al. announced an echogenic ring with small 
internal lucent area as the most frequently seen characteristic on the 
ultrasound exam [35]. Moreover, free blood or blood clots in the 
pelvic area are also frequent. Due to the fact that these pregnancies 
, mostly , have a low gestational age, a yolk sac or an embryo is very 
rarely identified on the ultrasound [36].

There are some important differential diagnoses, which should be 
kept in mind when suspecting an ovarian EP. Among these tubal EP, 
functional ovarian cysts, and aborted tubo-abdominal pregnancies 
are the crucial ones [36,37].

Preoperative diagnosis of an ovarian EP could be very challenging 
and is only achieved in 5.3-25% of patients [33,38]. Consequently, 
the definite diagnosis is only possible during operation. The Spielberg 
criteria, although widely accepted, is not easy to fulfill. This criteria is 
as follows: 1. The fallopian tube on the affected side is intact. 2. The 
gestational sac is located in the region of the ovary. 3. The gestational 

Figure 1: Right ovarian pregnancy.

Figure 2: pathology specimen of ovarian pregnancy.

Figure 3: Pathology apecimen of ovarian pregnancy.

Discussion
Reported for the first time by Saint Maurice in 1682, ovarian 

EP is a very rare condition [15]. Moreover, its incidence is usually 
underestimated as it is often misdiagnosed as tubal pregnancy and is 
medically treated without surgical exploration and confirmation [16]. 
3.2% of EPs are located in the ovaries and 1.3% in the abdomen [17]. 
According to an estimation by Hertig, ovarian pregnancy accounts 
for 1/ 25000 to 1/ 40000 of pregnancies [18]. 

Intrauterine contraceptive devices (IUD) are claimed to be a risk 
factor for EP [19], since 14-30% of patients with extra uterine EPs 
are said to have IUDs, while this rate for primary ovarian pregnancy 
is reported to be 57-90% [20-26]. One study showed the strong 
association between IUDs and ovarian EPs. According to this study, 
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sac is attached to the uterus by the utero-ovarian ligament. 4. Ovarian 
tissue in the gestational sac’s wall, proved pathologically.

After the first successful laparoscopic management of ovarian 
pregnancy in late 1980 and early 1990, this approach has become the 
approach of choice and is ever since widely used [39].

The American society reproductive medicine has suggested that 
ovarian pregnancy should not be managed medically as the first line, 
but it should be diagnosed initially with surgical exploration [40]. 
Moreover, an array of researchers have reported failure of treatment 
with methotrexate; therefore, medical treatment has currently no 
place in management of ovarian pregnancy [34].

There is a low likelihood of recurrent ectopic pregnancy following 
laparoscopic resection and there is only one reported case of repeated 
ovarian EP up to now [41]. Koo et al., who did a research on the 
future outcomes of laparoscopic management, reported a 46.4% of 
successful intrauterine pregnancy, a 10.7% of tubal pregnancy, and 
a mere 3.6% of secondary infertility (one patient in their study) [34].

Conclusion
Considering the high risk of ectopic pregnancy after ART, in 

order to be diagnosed and managed properly, this diagnosis should 
be kept in mind in such patients.
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