
Quadruplet Heterotopic Pregnancy Following 
In Vitro Fertilization and Embryo Transfer with 
Laparotomic Removal of Ruptured Twin Tubal 
Ectopic Pregnancy: A Case Report

Abstract
Heterotopic pregnancy (HP) is a rare occurrence in natural 
pregnancies. However, it can be a life-threatening condition 
and should be taken into account in all assisted reproductive 
treatments. Diagnosis and treatment of ectopic pregnancy are 
challenging issues in patients with HP. Here, we report a rare 
case of quadruplet HP following an in vitro fertilization-embryo 
transfer with a viable twin intrauterine pregnancy and ruptured 
live twin left tubal ectopic pregnancy. A 35-year-old woman 
(gravida 5, para 1, ectopic pregnancies 2, and abortion 1) was 
presented to the Emergency Department of Arash Women’s 
Hospital (Tehran, Iran) in March 2021 with abdominal pain. The 
patient was at six weeks and five days of pregnancy following 
in vitro fertilization-embryo transfer. Transvaginal sonography 
(TVS) revealed a live twin intrauterine pregnancy with a 
ruptured live twin left tubal ectopic pregnancy. The latter was 
removed via laparotomy to preserve the intrauterine pregnancy. 
The patient subsequently delivered a female infant at 38 weeks 
of pregnancy.
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What’s Known

• Heterotopic pregnancy (HP) is a 
recognized phenomenon in natural and 
assisted pregnancies. Surgical treatment 
is a safe option for tubal HP with a viable 
intrauterine pregnancy (IUP).
• Injection of potassium chloride into 
the heart of an ectopic fetus is another 
treatment option. Laparoscopic surgery 
may be a potential risk factor for abortion.

What’s New

• To our knowledge, this is the first 
reported case of quadruplet HP (a twin 
intrauterine pregnancy plus a twin ectopic 
pregnancy) in Iran.
• Our findings will assist clinicians in 
the diagnosis and timely management of 
HP in vitro fertilization/intracytoplasmic 
sperm injection (IVF/ICSI) patients.

Case Report

Introduction

Heterotopic pregnancy (HP) is a simultaneous intrauterine 
pregnancy (IUP) and ectopic pregnancy (EP). HPs occur 
naturally at an estimated rate of 1:4,000 to 1:300,000 
pregnancies. In comparison, in pregnancies conceived by 
assisted reproductive technology (ART), the incidence is higher 
than 1:100.1, 2 The growing incidence of HP following an ART is 
a major concern, since the diagnosis and management of HP 
are highly complicated issues. In particular, the presence of an 
IUP may lead many physicians to neglect the coexisting EP,3 
and laboratory tests for beta-human chorionic gonadotropin 
(β-HCG) levels are not sufficiently sensitive or specific to  
predict HP.3, 4

We report a rare case of HP in a patient who became pregnant 
as a result of in vitro fertilization and embryo transfer (IVF-ET). 
To the best of our knowledge, this is the first report of quadruplet 
HP with viable twin IUP and ruptured live twin left tubal EP.
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Case Presentation

The study was approved by the Ethics Committee 
of Tehran University of Medical Sciences, 
Tehran, Iran (code: IR.TUMS.MEDICINE.
REC.1400.338). Written informed consent was 
obtained from the patient for publication of this 
case report and any accompanying images. 

A 35-year-old woman (gravida 5, para 1, 
ectopic pregnancies 2, and abortion 1) was 
presented to the Emergency Department of 
Arash Women’s Hospital (Tehran, Iran) in March 
2021 at an estimated six weeks and five days 
of gestation, based on the time of embryo 
transfer. She complained of lower abdominal 
pain and vaginal spotting for a day prior to 
admission. Her obstetric and gynecologic 
history was notable. She had undergone right 
salpingectomy by laparotomy due to a right tubal 
EP following a prior IVF-ET procedure one year 
earlier. Three months before admission, due to 
ovulatory factor infertility, the patient underwent 
intracytoplasmic sperm injection (ICSI) treatment 
after being treated with a daily dose of 150 IU 
recombinant follicle-stimulating hormone (FSH) 
(Cinnal-f, CinnaGen, Iran) and 150 IU human 
menopausal gonadotropin (HMG) for 10 days. 
She further received gonadotropin-releasing 
hormone (GnRH) antagonist (Cetrotide 0.25 
mg; Merck Serono, France) starting on day six 
of stimulation. The final oocyte maturation was 
triggered with 10,000 IU of human chorionic 
gonadotropin (HCG). After 36 hours, 21 oocytes 
were retrieved from her ovaries of which 20 were 
metaphase 2 (M2) oocytes. Nineteen oocytes 
were injected, and there were 10 embryos 
(blastocysts) including day four embryos 
(n=3) and day six embryos (n=6). All embryos 

were frozen due to the high risk of ovarian 
hyperstimulation syndrome (OHSS). About two 
months later, the patient underwent a frozen 
embryo transfer cycle with a Letrozole+HMG 
regimen. There were two 19 mm follicles at 
cycle day 12, at which time 5,000 IU HCG was 
injected. Five days later, transvaginal embryo 
transfer of two three-day embryos (7AB and 
compA) into the patient’s uterus was performed. 
At the time of her admission, the patient’s 
physical examination showed abdominal 
tenderness. Besides, the patient was expected 
to become hemodynamically unstable. The 
patient’s hemoglobin (Hb) and hematocrit (Hct) 
levels at the time of admission were 11 g/dL 
and 39%, respectively. These levels fell to 9/8 
g/dL and 28% after four hours. Transvaginal 
ultrasonography revealed two intrauterine 
gestations with cardiac activity, each with its 
own gestational sac (figure 1). A left adnexal 
mass measuring approximately 47×32 mm was 
detected, which contained two ectopic gestations 
with cardiac activity in separate gestational 
sacs (figure 2). Furthermore, a substantial 
amount of intraperitoneal free fluid was noted. 
Ultrasonographic findings were characteristic of 
quadruplet HP with viable twin IUP coexisting 
with live twin left tubal EP.

The patient underwent an emergency 
laparotomy via a low transverse abdominal 
incision under spinal anesthesia. Left 
salpingectomy was performed, and a ruptured 
left fallopian tube measuring approximately 
7×3.5 cm containing two embryos was 
removed. A histological assessment revealed 
the anticipated ruptured tubal EP containing 
twin embryos. On the first postoperative day, 
ultrasonography revealed live twin IUP with a 

Figure 1: Transvaginal ultrasound showed live twin intrauterine pregnancies in separate gestational sacs. Yellow arrows show 
the two intrauterine fetal poles with cardiac activity.
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crown-rump length of approximately 10 mm and 
9 mm, which was compatible with a gestational 
age of 7±1 weeks. The patient had an uneventful 
postoperative period. During the first trimester, 
an ultrasound revealed one viable fetus with a 
crown-rump length of 44 mm compatible with 
the gestational age of 11 week and one day and 
a fetus with a gestational age of seven week and 
four day without any cardiac activity. The patient’s 
pregnancy proceeded without any further 
complications, and the live fetus continued to 
grow naturally (figure 3). The patient delivered a 
healthy female infant weighing 3,150 grams with 
an APGAR score of 9 at 5- and 10-minute at 38 
weeks of pregnancy.

Discussion

Tubal ectopic gestations can occur during natural 
conception or after IVF-ET. The literature shows 
that the main pathogenic mechanism acting 
as a predisposing factor for EP/HP (following 
either natural conception or IVF-ET) is a tubal 
malfunction, which leads to tubal implantation. 
Consequently, patients with underlying tubal 
damage are at a greater risk of EP/HP for both 
tubal damage and superovulation during the 
IVF-ET cycle.5 Our patient presented such risk 

factors as her obstetric and gynecologic history 
revealed two tubal ectopic gestations and right 
salpingectomy following an episode of tubal EP. 
Due to several technical issues, some patients 
become predisposed to EP/HP following 
ART cycles.6 Refaat and colleagues reviewed 
IVF-ET technical issues and concluded that 
many of them are significant predisposing 
factors.5 These technical risk factors include 
altered endocrine milieu after controlled ovarian 
hyperstimulation, stage and day of embryo 
transfer, transfer media volume, multiple embryo 
transfer, and catheter position. Since there is 
a significant positive correlation between the 
number of transferred embryos and the risk of 
HP,5 the standard procedure in our hospital is to 
transfer one or two embryos in an IVF cycle to 
reduce the incidence of multiple implantations. 
In our patient, two embryos were transferred. 
However, as mentioned before, there were only 
two 19 mm follicles in our frozen cycle, and one 
of the probable causes of multiple gestations, in 
this case, could be due to natural conception. 
Our patient stated later that she had intercourse 
the day before the transfer. However, division of 
the embryos cannot be excluded either.

HP is a life-threatening condition that 
should be considered in all IVF-ET patients 

Figure 2: Transvaginal ultrasound showed left adnexal mass containing live twin ectopic pregnancies in separate gestational 
sacs. Red arrows show the two live fetuses within the mass of ectopic pregnancy.

Figure 3: Transabdominal ultrasound in the third trimester showed a live fetus with normal growth.
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irrespective of the presence or absence of 
predisposing pathology. HP diagnosis is mainly 
based on TVS and the physician’s clinical 
suspicion. This is because the simultaneous 
existence of an EP with a live IUP can lead to 
a sufficient increase in β-hCG level, therefore, 
β-hCG measurement has little diagnostic value 
in HP.7, 8

A retrospective analysis revealed that the 
sensitivity and specificity of TVS findings for HP 
diagnosis were 92.4% and 100%, respectively, 
with positive and negative predictive 
values of 100% and 99.9%.9 In our patient, 
identifying normal IUP with adnexal mass and 
intraperitoneal free fluid raised the clinical 
suspicion of HP. HP management techniques 
involve removing EP while preserving viable 
IUP. Surgical management, minimally invasive 
interventions for uncommon implantation sites 
of EP, and expectant management have all been 
assessed in various studies. The appropriate 
treatment depends on the clinical condition 
of the mother and fetus, gestational age at 
diagnosis, and the EP implantation site.10-12 
Surgery is an essential treatment modality for 
tubal HP with viable IUP. It could be an initial 
treatment or a second-line treatment when the 
first-line treatment has failed. Surgery could 
be performed by laparotomy in ruptured EP 
and hemodynamically unstable patients or by 
laparoscopy and EP removal by salpingectomy 
or salpingostomy. Several retrospective studies 
indicated a relatively low risk of adverse birth 
outcomes associated with surgical procedures 
during pregnancy. It was confirmed that 
surgery was a safe treatment modality for tubal 
HP with a live IUP.12-15 Considering the ruptured 
EP with extensive tubal damage in our patient, 
we chose to proceed with salpingectomy via 
laparotomy to preserve IUP. Compared with a 
singleton IUP achieved by ART, HP following 
ART is 30% less likely to end in a live birth. The 
risks of spontaneous and induced abortion in 
HP are two and ten times higher, respectively, 
than in intrauterine-only pregnancies.16 Future 
studies should compare pregnancy outcomes 
between different ectopic gestation sites and 
different treatment modalities.

The main finding of our study is that the 
occurrence of HP is extremely rare in natural 
pregnancies, and it is therefore highly unlikely 
that when an IUP is found in patients with 
positive β-hCG, an EP is simultaneously present. 
However, in patients who underwent ART, HP is 
not uncommon and careful ultrasound scanning 
of the adnexa and monitoring of β-hCG levels 
should be performed, even in asymptomatic 
cases.

Conclusion

Recently, the incidence of HP has increased 
in line with the increased use of ART. It is 
recommended to perform focused ultrasound 
scanning of the adnexa and monitor β-hCG 
levels in patients with IVF-ET even in the case of 
asymptomatic individuals. Future studies should 
be designed to develop pregnancy management 
protocols for uncommon implantation sites, 
while preserving viable IUP.
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