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Introduction

Approximately one percent of all pregnancies 
are ectopic. An increased incidence of ectopic preg-
nancies (5%) after intracytoplasmic sperm injection 
– embryo transfer (ICSI-ET) is a well-known phenom-
enon. Ovarian ectopic pregnancy (ovarian pregnancy 
– OP) is a rare phenomenon following natural con-
ception (3% of all ectopic pregnancies) or ICSI-ET 
(0.27% per clinical pregnancy) [1]. 

The traditional operative treatment for OP has 
been oophorectomy. However, the desire to main-
tain reproductive capability and improvements in 
laparoscopy have more recently led to conservative 
laparoscopic techniques. Conservative management 
methods are gaining more importance in infertile 

patients who have received assisted reproduction 
treatments [2].

Here, we present a case of OP after ICSI-ET, and 
an up-to-date literature review. This case differs 
from previously presented cases. In the literature, all 
OP cases after ICSI-ET occurred with the transfer of 
multiple (2 or more) embryos. The OP occurred after 
a single ET in our case.

Case report

She was 31 years and primary infertile for five 
years. In her history, she noted that she had an op-
eration of vaginal septum resection 4 years before 
(Table I). Because of male factor infertility (non-ob-
structive azoospermia), the couple was taken into 
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A b s t r a c t 

Ovarian pregnancy (OP) after embryo transfer is very rare. Due to the rarity and the asymptomatic nature, there are 
still difficulties in diagnosis and treatment. The traditional operative treatment for OP has been oophorectomy. How-
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the literature in which ovarian pregnancy occurred after a single embryo transfer. We also summarize the literature 
about management of ovarian pregnancy after embryo transfer.
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the assisted reproduction program. They previously 
had one ICSI cycle without conception in a  differ-
ent in vitro fertilization (IVF) center. Histopatholog-
ical diagnosis was hypospermatogenesis. 200 IU 
of recombinant follicle-stimulating hormone (FSH) 
(Gonal-F; Merck Serono S.p.A, Modugna, Ba, Italy) 
combined with a gonadotrophin-releasing hormone 
(GnRH) antagonist protocol (Cetrorelix; Merck Sero-
no, Halle, Germany) were administered daily for con-
trolled ovarian stimulation. Oocyte triggering was 
achieved by the administration of human chorionic 
gonadotropin (hCG) (Pregnyl; Organon S.p.A, Roma, 
Italy). Eight oocytes were retrieved. Seven of them 
were mature (metaphase II: M2) and injected. Four 
embryos cleaved to day three and then three 8-cell 
embryos cleaved to the blastocyst stage. A single ex-
panded blastocyst was transferred at day five using 
a soft catheter (Wallace Sure View Embryo Replace-
ment Catheter; Smith Medical, Hythe, Kent, UK) and 
the remaining two embryos were frozen. Vaginal 
progesterone gel (Crinone; Merck Serono, Bedford-
shire, United Kingdom) was given for luteal support. 

Serum β-hCG on the 10th day of embryo transfer 
was 39 mIU/ml. After 2 days, serum β-hCG increased 
to 83 mIU/ml. All findings were normal. She was ad-
mitted to our hospital with lower abdominal pain  
2 weeks later. She was pale, but the vital signs were 
stable. Pelvic examination revealed a  tender right 
adnexal mass. Serum β-hCG was 1.634 mIU/ml.  
Transvaginal sonography showed that the uterine 
cavity was empty; significant free fluid in the pouch 
of Douglas and right ovary had a hypo-echoic area of 
2 × 2 cm. In addition, Doppler sonography revealed 
increased peripheral vascularity giving a ring-of-fire 
appearance around the hypo-echoic area. 

Emergency laparoscopy was performed with the 
pre-diagnosis of ectopic pregnancy. In the overview, 
hemorrhage from the ruptured ectopic pregnancy 
was identified; there was approximately 500 ml of 
bloody, clotted fluid in the abdomen. In the back-
ground, a  soft, slightly enlarged uterus was found. 

The left and right fallopian tubes were normal with-
out dilatation or bleeding from the fimbrial end. The 
left ovary showed a fresh corpus luteum cyst without 
bleeding. The approximately 2 cm well-defined gesta-
tional sac, implanted on the right ovary, was actively 
bleeding (Photo 1). The product of conception was 
bluntly prepared and enucleated from the orthotropic 
ovarian tissue and removed from the ovary using mi-
croscissors and spoon forceps. After complete separa-
tion of the trophoblast from the right ovary, it could 
be easily removed from the abdominal cavity through 
a 10 cm trocar in the midline. Adequate hemostasis 
on the ovarian tissue was maintained using bipolar 
coagulation. Uterine curettage was also performed 
and showed proliferative endometrium free of chori-
onic villi. Histopathologic examination of the tissues 
removed from the ovary showed signs of diffuse 
bleeding alongside chorion villi, decidual cells and de-
cidual changed stroma with normal ovarian cortical 
tissue in the outer margins (Photo 2). 

She was discharged a  day after the operation. 
Post-operative recovery was excellent. Follow-up 
quantitative serum β-hCG levels declined appropri-
ately and reached an undetectable level in 2 weeks. 
Three months later, she had thawed single embryo 
transfer; she conceived and has an ongoing 22 weeks 
pregnancy. 

Discussion

Ovarian pregnancy is one of the rarest forms of 
ectopic pregnancies with a  reported incidence of 
from 1/7,000 to 1/60,000 pregnancies and accounts 
for about 1–3% of all extra-uterine pregnancies [3]. 
On the other hand, OP after ICSI-ET is even rarer, and 
just a few cases have been reported in the literature. 
For this review, we performed a PubMed search, us-
ing the keywords “Primary ovarian ectopic pregnan-
cy”, “ovarian pregnancy”, “intracytoplasmic sperm 
injection embryo transfer” and “ICSI-ET” for the last 
20 years. It revealed 13 papers and 15 cases in the 
literature from 1994 to the present (Table II).

Table I. Properties of the case

Age Indication Attempt Transfer 
day

Number of 
transferred 
embryos

Implantation 
site

Surgery Prognosis

31 Male factor  
(non-obstructive 

azoospermia)

2. 5th 1 Right Laparoscopic re-
moval of the mass

After one more 
attempt with frozen 

embryo transfer,  
pregnant
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Photo 1. Intraoperative view of pelvis

Photo 2. Histopathologic view of ovarian pregnancy

Normal left tuba

Normal right tuba

Right ovary

Ovarian stroma

Chorionic villi

Uterus

Primary ovarian  
pregnancy
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Ages of patients were between 27 and 39 years. 
This is consistent with the age of women in whom 
ICSI-ET is indicated. Our patient was 31 years old. 
Male factor infertility was the most frequent indi-
cation for ICSI-ET treatment in 7 of 15 cases. Since 
there is no relationship between male factor infer-
tility and implantation of embryo, this excess might 
be incidental. In our case, the indication for assisted 
reproduction was also severe male factor infertility 
(non-obstructive azoospermia). Histopathological di-
agnosis was hypospermatogenesis. 

The exact etiology of an OP after IVF-ET is not 
known, although reverse migration of the embryo 
have been postulated [4]. Some factors in ET could 
cause this unusual event: large volume and high 
pressure of culture medium injected during em-
bryo transfer, difficult ET, manipulation with tissue 
forceps. Moreover, it is also speculated that high 
estrogen levels stimulate uterine contractions and 
can increase the risk. In addition, the risk appears to 
be inversely correlated with decreasing distance of 
embryo placement to the uterine fundus [5] at com-
mencement of down-regulation. 

Interestingly, OP after ICSI-ET was defined in 
a  case with absent tubes. In addition, abdominal 
pregnancies after ICSI-ET in women with previous bi-
lateral salpingectomy have been described [6]. How-
ever, the cause of ectopic implantation of embryos in 
the women who had had a bilateral salpingectomy 
in both of those studies was not well defined. There 
can be suggested another mechanism in which cor-
neal fistulae might be the most probable explana-
tion of the cause of these 2 cases.

Various anatomical defects, such as vaginal 
septum, uterine septum, and arcuate uterus, were 
presented in cases of the reviewed literature. Our 
patient had a history of vaginal septum resection. 
In contrast to women with tubal pregnancies, well-
known risk factors such as pelvic inflammatory dis-
ease and prior pelvic surgical procedures might not 
play a role in the etiology of ovarian pregnancy. The 
mechanism is not about blockage of embryo migra-
tion, but rather reverse migration of embryos from 
the uterus to the ovary [7]. Whereas in 3 cases of the 
reviewed literature there were histories of locked 
tubes or hydrosalpinx, in 1 case there was a history 
of tubal re-anastomosis.

Depending on the past reports, blastocyst transfer 
and multiple embryo transfers (three or more) seem 
to be the most important predisposing factors for OP 

after ICSI-ET. The mean number of transferred em-
bryos in the reviewed literature was 3.3. Oliveira et 
al. [1] also confirmed that blastocyst embryo transfer 
on the fifth day might be an underlying mechanism 
for OP. More embryos mean more chance to implant 
on undesirable areas. However, as our case showed, 
OP can occur after single embryo transfer.

Diagnosis of OP is difficult because of the rarity 
and the asymptomatic nature before rupture. The 
variability of clinical signs and symptoms might be 
initially misleading. Differential diagnosis of hemor-
rhagic corpus luteum or a ruptured lutein cyst can be 
easily missed. Initial serum β-hCG levels might not 
be decisive. Abnormally low and slow-rising serum 
β-hCG aids in early recognition of abnormal implan-
tation, but it is not specific to ovarian pregnancy. Ul-
trasonographic signs of ovarian pregnancy might be 
obscured by multiple corpora lutea cysts after hyper-
stimulation and egg retrieval in a  standard ICSI-ET 
cycle. The decisive ultrasonographic characteristics 
are: (i) the visualization of gestational sac structures, 
(ii) peripheral vascularity giving the classic ring-of-
fire appearance in Doppler ultrasonography as in our 
case or (iii) the presence of fetal heart beat within 
the ovary [8]. The advice that must be underlined is 
that a high degree of suspicion of an ovarian ectopic 
pregnancy is required.

The first operative steps are the same as for tub-
al pregnancy. Once the ectopic pregnancy has been 
localized and bleeding is under control, an operative 
plan is decided upon. Earlier, laparotomic wedge re-
sections were performed as a  traditional method; 
however, improvements in laparoscopic techniques 
and advances in surgical experience have led to 
surgeons performing laparoscopic enucleation of 
the OP. Laparoscopic enucleation of the gestational 
product is the gentlest type of operation. By enucle-
ating the gestational sac bluntly from the ovary, the 
surrounding ovarian tissue is protected to the great-
est possible extent in these patients suffering from 
infertility. Careful surgical extraction of the tropho-
blastic tissue from the place of implantation under 
optical magnification in laparoscopy is an essential 
precondition [2]. In the literature, all cases with OP 
after ICSI-ET, except two, were successfully treated 
with laparoscopic resections. The remaining 2 cases 
were treated by laparotomies. We also performed 
laparoscopic enucleation in our case.

Operative laparoscopy has the benefit of reduced 
morbidity, reduced hospitalization and rapid recov-
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ery of the patient. In addition, it has an advantage 
of reduced postoperative adhesions compared to 
laparotomy. Laparoscopy is the gold standard in the 
diagnosis and treatment of an OP [2]. Conserva-
tive treatments should be an appropriate option for 
these infertile patients and can be performed with 
early diagnoses. Successful treatment of ovarian 
pregnancy with methotrexate has also been report-
ed [9]; however, limited literature is available on the 
subject and factors predicting success of treatment 
are not clearly defined.

Since a certain diagnosis may not be established 
during the operation, histopathological confirmation 
is an important point for OP after ICSI-ET. In some 
cases, differential diagnosis of hemorrhagic corpus 
luteum or a  ruptured lutein cyst can only be per-
formed by histopathological examination. Spiegel-
berg suggested four criteria to distinguish a prima-
ry ovarian pregnancy pathologically. These criteria 
can be summarized as follows: (i) the fallopian tube 
with its fimbria should be intact and separate from 
the ovary, (ii) the gestational sac should occupy the 
normal position of the ovary, (iii) the gestational sac 
should be connected to the uterus by the ovarian 
ligament, and (iv) ovarian tissue must be present in 
the specimen attached to the gestational sac [10]. 
Our case fulfills all these criteria.

Reported patients in the literature had unevent-
ful postoperative recoveries. The course after conser-
vative treatment with laparoscopy is excellent. Most 
of patients in the literature conceived after surgery 
spontaneously or with repeated ICSI-ET. Likewise, 
our patient conceived with thawed single embryo 
transfer 3 months later. Moreover, in two heterotopic 
pregnancies, intrauterine pregnancies had gone on 
to be healthy after resection of ovarian pregnancies 
by laparoscopy [1, 11].

Conclusions

Awareness of the possibility of OP after ICSI-ET 
is the most important step of early diagnosis and 
treatment. Laparoscopic enucleation should be safe-
ly performed in experienced hands for treatment of 
this very rare complication, especially for women 
who wish to preserve their fertility potential. 
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