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Heterotopic pregnancy followed by ovarian hyperstimulation syndrome and paralytic ileus are rare and poten-
tially fatal complications associated with assisted reproduction. A 37-year-old nulliparous woman, after in-
vitro fertilization and embryo transfer, presented to the gynaecology department with severe abdominal disten-
sion, diffuse abdominal pain and vaginal bleeding. Transvaginal ultrasound examination revealed an intrauterine
pregnancy, with both ovaries enlarged, measuring 10cmx10cm, with free fluid in the pouch of Douglas. Another
gestational sac was visualized in the left adnexal region with a viable pregnancy, crown–rump length (CRL)
6.6 mm at 6 weeks of gestation. Left salpingectomy via laparotomy and uterine evacuation were performed.
The patient's postoperative course was complicated by the development of ovarian hyperstimulation syndrome
and paralytic ileus. The patient recovered well after receiving supportive therapy. Clinicians should always be
aware of the complications associated with assisted reproductive techniques.
© 2019 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

Heterotopic pregnancy is defined as intrauterine pregnancy
coexistingwith an ectopic gestation. Its incidence in the general popula-
tion is around 1 in 30,000 pregnancies, but it is more common in pa-
tients undergoing assisted reproduction. In rare cases, heterotopic
pregnancymaybe accompanied by ovarianhyperstimulation syndrome
(OHSS),which is awell recognized occurrence after in-vitro fertilization
(IVF). The incidence of both OHSS and heterotopic pregnancy has in-
creased in recent years as a result of the greater number of pregnancies
achieved by assisted reproductive techniques (ART). We present a case
of OHSS and heterotopic pregnancy after IVF and embryo transfer com-
plicated by postoperative paralytic ileus.

2. Case Report

A 37-year-old nulliparous womanwith a 10-year history of primary
infertility presented to the gynaecology department 30 days after em-
bryo transfer, complaining of severe abdominal distension, diffuse ab-
dominal pain and vaginal bleeding. Ovulation was induced by
gonadotropin-releasing hormone (GnRH) agonist. Human chorionic go-
nadotropin (hCG)was administered as luteal-phase support seven days
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after the transfer of two embryos. At hospital admission, the patientwas
found to have a diffusely painful distended abdomen without guarding
or rebound. Pelvic examination revealed vaginal bleeding coming from
a closed cervix, accompanied by a soft enlarged uterus, and bilateral ten-
dermasses could be felt in the adnexal region. On laboratory testing her
haemoglobin level was 10.5 g/dL, white blood cell (WBC) count 31.8
× 109/L and haematocrit 54%. The serum hCG level was 70,128 IU/L.
An initial transvaginal ultrasound examination revealed a viable intra-
uterine pregnancy. Both ovaries were enlarged, measuring 10 cm
× 10 cm, with multiple cysts measuring up to 3.5 cm in diameter. Free
fluid in the pouch of Douglaswas also present. Due to a gradual increase
in vaginal bleeding and more intense abdominal pain reported by the
patient, a repeat transvaginal ultrasound scanwas done, which showed
only irregular echoes in the uterine cavity, and somiscarriage was diag-
nosed. Additionally, and unnoticed at the first ultrasound examination,
a viable ectopic pregnancy (crown–rump length 6.6 mm at 6 weeks of
gestation) in the ampullary region of the left fallopian tube was found
(Fig. 1). Instead of a laparoscopic approach, laparotomywas performed
in light of the severe abdominal distension and considerable bilateral
ovarian masses. The ultrasound finding was confirmed, with an ectopic
pregnancy in the ampullary part of the left fallopian tube. Both ovaries
were enlarged, with multiple cysts caused by ovarian hyperstimulation.
Therewas approximately 300mL of clotted blood in the pouch of Doug-
las. Left salpingectomy and uterine evacuationwere performed. Ectopic
gestation was confirmed on pathology examination of the removed
fallopian tube and products of conception in the intrauterine tissue
sample.
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Fig. 1. Transvaginal ultrasound images of heterotopic pregnancy and ovarian hyperstimulation: (A) enlarged left ovary with multiple cysts measuring 10 cm × 10 cm; (B) mass of mixed
echogenicity in the uterine cavity; (C) gestational sac in the left adnexal region with viable pregnancy, crown–rump length (CRL) 6.6 mm at 6 weeks of gestation.
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Postoperatively, the patient's condition was stable for the first 24 h
but then the ovarian hyperstimulation worsened and she developed
oliguria and further abdominal distension. A significant increase in
ovarian size was noted: that on the right now measured 12 cm
× 10 cm and that on the left 11 cm × 9 cm. The free fluid in the pouch
of Douglas was observed to have increased in volume and to have
spread throughout the abdomen. There was elevation of the WCC
(57.1 × 109 /L) and the estradiol (E2) level had risen above
4000 pg/mL, making clear the diagnosis of OHSS.

The patient was managed with intravenous fluid intake, 100 mL of
20% albumin and thromboprophylaxis with lowmolecular weight hep-
arin. Over the next few days, the patient's clinical condition improved,
but on the fourth postoperative day she started to complain of abdom-
inal pain with bloating, further abdominal distension with no bowel
movements or bowel sound. On abdominal ultrasound, dilated bowel
loops were found, without bowel activity; a diagnosis of paralytic ileus
was confirmed by abdominal X-ray. There was no signs of bowel or
uterine injury.

The patient received supportive therapy, including nasogastric tube,
nutritional support, fluid replacement, low molecular weight heparin
and stimulation of bowel movement (erythromycin 250 mg and neo-
stigmine 1.5 mg/day). Two days later she developed bowel movement
and recovered. She was discharged from hospital two weeks after
admission.

3. Discussion

Advances in ART andmore frequent use of ovulation induction have
resulted in an increased incidence of iatrogenic pregnancy complica-
tions, including heterotopic pregnancies and OHSS, as described in this
case. Previous tubal surgery, endometriosis as well as pelvic inflamma-
tory disease are all considered to be risk factors for heterotopic preg-
nancy, in addition to ART, which is now considered to be the most
important one.

Themoderate and severe forms of OHSS have been found in approx-
imately 3% of all gonadotropin ART cycles [1]. It is important to recog-
nize the possibility of OHSS if there are rapidly rising estradiol levels
and a high antral follicle count, since in these situations the OHSS can
be prevented. Cycle cancellation by withholding the hCG trigger, tem-
porarily stopping gonadotropin administration and postponing the
hCG trigger until the estradiol level is lower, agonist trigger, and cryo-
preservation are all reported to be effective strategies [2]. Ovarian
hyperstimulation in ART causes a luteal-phase defect with reduced pro-
gesteroneproduction.One of the strategies associatedwith a higher rate
of live births in ARTprocedures is administration of hCG for luteal-phase
support; however, this may result in higher rates of OHSS [3].

Heterotopic pregnancy still represents a diagnostic challenge, de-
spite advances in technology. Ultrasound visualization of an intrauter-
ine pregnancy and its normal production of hCG may often give false
reassurance. Pelvic ultrasound as the gold standard should be per-
formed by an experienced ultrasonographer in all cases when more
than one embryo was returned after ART and if symptoms are sugges-
tive of an ectopic pregnancy, despite visualization of an intrauterine
pregnancy (whether normal or abnormal). In a retrospective study
of 25 heterotopic pregnancies by Yu et al., 56% of cases were diag-
nosed by a routine transvaginal ultrasound examination at
6–7 weeks of gestation. The remaining 44% of cases were identified
on repeat ultrasound after the patient had become symptomatic [4].
Early diagnosis of heterotopic pregnancy in the setting of OHSS is
even more difficult. Visualization of the adnexal region is often com-
promised by enlarged, multicystic ovaries. Clinical symptoms such as
lower abdominal pain and vaginal bleeding are not reliable since
they are often misinterpreted as symptoms of OHSS. Giurgis et al.
found that most cases of heterotopic pregnancies complicated by
OHSS are diagnosed only at laparotomy [5].

Surgical removal of heterotopic pregnancies can be performed via
laparotomy or laparoscopy with minimal manipulation of the gravid
uterus. In heterotopic pregnancies accompanied by OHSS, a poor opera-
tive field can be expected, and so laparotomy is the recommended ap-
proach. However, after the surgery the potentially fatal complication
of paralytic ileus can develop, as in our case. The pathophysiology of
paralytic ileus is not fully understood. Groups of hormones and neuro-
transmitters, including nitric oxide, vasoactive intestinal peptide and
substance P, have been identified as factors contributing to paralytic
ileus via inhibitory action on the gastrointestinal tract. Recently, a re-
duction in gastrointestinal blood flowmediated by vascular endothelial
growth factor (VEGF) – a key element of OHSS pathophysiology - was
identified as a potential cause of paralytic ileus [6].

A good perinatal outcome for the intrauterine part of a heterotopic
pregnancy can be expected according to most studies [4,7]. In a study
by Svare et al., nine of 13 intrauterine pregnancies resulted in term de-
liveries [8]. The perinatal outcome of an intrauterine pregnancy in the
setting of moderate or severe OHSS is difficult to estimate, due to lack
of data and the rarity of such cases.
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This case highlights the importance of close surveillance of patients
after induction of ovulation. The risk of complications such as OHSS
and ectopic pregnancies can be reduced by inclusion of effective pre-
ventive strategies in IVF protocols. Paralytic ileus can be considered a
rare and potentially fatal manifestation of severe ovarian hyperstimula-
tion. If criteria aremet, non-surgical treatment of heterotopic pregnancy
can significantly reduce the risk of paralytic ileus, especially in the set-
ting of OHSS.
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