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Abstract:    Ectopic pregnancy is identified with the widely-applied assisted reproductive technology (ART). Bilateral 
ectopic pregnancy is a rare form of ectopic pregnancy which is difficult to be diagnosed at the pre-operation stage. In 
this paper, we presented an unusual case of heterochronic bilateral ectopic pregnancy after stimulated intrauterine 
insemination (IUI), where there has been a delay of 22 d between the diagnoses of the two ectopic pregnancies. 
Literature was reviewed on the occurrence of bilateral ectopic pregnancy during the past four years in the MEDLINE 
database. We found 16 cases of bilateral ectopic pregnancy reported since 2008, and analyzed the characteristics of 
those cases of bilateral ectopic pregnancy. We emphasize that ovulation induction and other ARTs may increase the 
risk of bilateral ectopic pregnancy. Because of the difficulty in identification of bilateral ectopic pregnancy by ultraso-
nography, the clinician should be aware that the treatment of one ectopic pregnancy does not preclude the occurrence 
of a second ectopic pregnancy in the same patient and should pay attention to the intra-operation inspection of both 
side fallopian tubes in any ectopic pregnancy case. 
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1  Introduction 

 
Ectopic pregnancy is an important cause of ma-

ternal morbidity and mortality where implantation of 
a fertilized ovum occurs outside the uterine cavity. 
Approximately 1%–2% of all reported pregnancies 
are ectopic pregnancies (Farquhar, 2005) in the USA, 
as well as in China. Some risk factors of ectopic 

pregnancies including previous ectopic pregnancy, 
genital infection, pelvic inflammatory disease (PID), 
tubal disease or surgery, and smoking have been 
clarified (Farquhar, 2005). Assisted reproductive 
technology (ART) is a known risk factor for ectopic 
pregnancy. The ectopic pregnancy rate is higher in 
pregnancies resulting from ART than in spontaneous 
pregnancies, with the incidence ranging from 2.1% to 
8.6%, especially in gamete and zygote intrafallopian 
transfer (GIFT and ZIFT) (Nazari et al., 1993; 
Clayton et al., 2006). 

In our study, we describe a case of a bilateral 
ectopic pregnancy, where the timing of the diagnosis 
via laparoscopy was 22 d apart in a patient who had 
previously undergone ovulation induction and intra-
uterine insemination (IUI).  
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2  Case report and literature review 
 
A 25-year-old woman with a history of subfer-

tility for three years, attended the Department of Re-
productive Endocrinology, Women’s Hospital, 
School of Medicine, Zhejiang University, China. She 
had a previous history of abortion and polycystic 
ovary syndrome (PCOS) diagnosed six months ago. 
She had oligomenorrhea and ultrasound features of 
polycystic ovaries. The basal endocrinal results at 
cycle Day 3 were as follows: luteinizing hormone 
(LH) 6.62 IU/L, follicle-stimulating hormone (FSH) 
4.71 IU/L, testosterone (TTE) 2.8 nmol/L, oestrodial 
(E2) 139.9 pmol/L, progesterone (P) 3.77 nmol/L, and 
prolactin (PRL) 15.6 ng/ml. The hysterosalpingogra-
phy (HSG) showed that the uterine cavity and fallo-
pian tubes were spreading out. The semen analysis of 
her husband was normal according to the criteria from 
the World Health Organization (WHO).  

The patient underwent two cycles of ovulation 
induction and one failed cycle of stimulated IUI, but 
conceived on the third cycle of ovulation induction. 
She had three follicles over 17 mm and was triggered 
with 10 000 IU human chorionic gonadotrophin (hCG). 

On Day 15 of post-IUI, the woman was admitted 
to the emergency room because of light vaginal 
bleeding. Her serum β-hCG was 60.23 IU/L (Fig. 1). 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Eight days later, the patient was admitted complain-
ing of right lower abdominal pain with β-hCG 1204 
IU/L, and transvaginal ultrasonography (USG) re-
vealed a possible right adnexal mass suggestive of an 
ectopic pregnancy lesion (Figs. 2a and 2b). The pa-
tient had a laparoscopy and right salpingectomy for a 
4-cm unruptured right ampullary ectopic pregnancy. 
The left fallopian tube and the rest of the pelvis were 
inspected and deemed normal. Histological exami-
nation confirmed the presence of the early placenta in 
the resected right tube (Fig. 3a). Serum β-hCG level 
dropped to 377.9 IU/L on the first day after the sur-
gery. The patient was discharged 3 d later. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 2  Pelvic ultrasonography (USG) images 
(a) The uterus showed the absence of any gestation sac. No pseudosac was detected before the first surgery. (b) Ultrasound 
revealed the right ovary and the lateral mass, in which a gestational sac could be seen. (c, d) Ultrasound showed bilateral 
ovaries on Day 19 after the first surgery of the right ectopic pregnancy: the left ovary (c) and the right ovary (d). 
(e, f) Ultrasound results on Day 21 after the first surgery of the ectopic pregnancy: the normal uterus and endometrium (e) 
and a mass adjacent to but separated from the left ovary (f). (g) A large mass was detected by vaginal ultrasound in the left 
side. (h) A large collection of hemorrhagic fluid in the pelvic cavity 
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Fig. 1  Serum β-human chorionic gonadotrophin (β-hCG) 
level in the diagnosis and treatment process 
IUI: intrauterine insemination; MTX: methotrexate 
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The patient was monitored in accordance to local 
protocol because her serum β-hCG started to increase 
again after an initial decrease, and a USG performed 
21 d after the first surgery revealed a complex mass 
measuring 2.2 cm×1.4 cm×1.6 cm in the left adnexa 
(Figs. 2c–2f). As the serum β-hCG level (1049 IU/L) 
was relatively low, methotrexate treatment was ad-
ministrated intramuscularly after obtaining an in-
formed consent signed by the patient. 

Three days after the methotrexate administration, 
the patient suffered acutely from severe left lower 
quadrant pain, tachycardia (110 beats/min), and hy-
potension (76/49 mmHg), with signs of acute blood 
loss and the hemoglobin concentration dropped from 
13.3 to 11.9 g/dl within 1 h. USG revealed a 3.7 cm× 
2.8 cm×2.7 cm left adnexal mass suggestive of an 
ectopic pregnancy and free fluid was also noted 
around the left fallopian tube (Figs. 2g and 2h). She 
had a left salpingectomy, and the histological exam-
ination confirmed the left ectopic pregnancy (Fig. 3b). 

For the latest information on bilateral EP, we 
searched the MEDLINE database for case reports 
since 2008 using the terms “bilateral ectopic preg-

nancy” and “bilateral tubal pregnancy”, and obtained 
16 reports in English (Table 1). Of the 16 reports of 
bilateral ectopic pregnancy, 14 were tubal ectopic 
pregnancies, one was a bilateral ovarian ectopic 
pregnancy, and the other one was a bilateral intersti-
tial ectopic pregnancy. In the 16 cases, 8 (50%) bi-
lateral ectopic pregnancies occurred spontaneously, 7 
(43%) cases were the result of ART including ovula-
tion induction, and in one case, the author did not 
mention the origin of the condition. 

 
 

3  Discussion 
 
Bilateral ectopic pregnancy is the rarest ectopic 

pregnancy with its incidence oscillating between 
1/725 and 1/1580 for all ectopic pregnancies (Abrams 
and Kanter, 1948; Stewart, 1950; de los Ríos et al., 
2007). Multiple ovulations after ovulation induction 
easily lead to multiple pregnancies including bilateral 
ectopic pregnancies. Most of the previous articles on 
bilateral ectopic pregnancy also stated that it was the 
result of the use of ART. de los Ríos et al. (2007) 
reviewed 42 cases of bilateral ectopic pregnancy 
between 1997 and 2007, of which 19 (45%) were the 
result of ART.  

In our literature review of the 16 reports of bi-
lateral ectopic pregnancies in the most recent four 
years, one was a bilateral ovarian ectopic pregnancy 
and one was a bilateral interstitial ectopic pregnancy. 
According to the existing epidemiological data, ovar-
ian pregnancies and interstitial pregnancies occurred 
in 3.0% and 2.5% of all ectopic pregnancies (Bouyer 
et al., 2002). Given the limited sample size of our 
literature review, the frequency of these two rare 
ectopic pregnancies could be considered consistent 
with previous research, and needs to be further verified. 

Half of the 16 bilateral ectopic pregnancy cases 
in the literature review occurred spontaneously, while 
7 (43%) cases were related to ovulation induction. 
Two previous reviews showed that the spontaneous 
bilateral ectopic pregnancy was responsible for 21 of 
42 (50%) (de los Ríos et al., 2007) and 14 of 38 (36%) 
(Bustos Lopez et al., 1998) between 1997–2007 and 
1980–1997 of all bilateral ectopic pregnancies, re-
spectively. Taking into account all the cases reported 
since 1980, we might conclude that in the last 31 
years, 44% of the reported bilateral ectopic pregnan-
cies had been spontaneous. 

Fig. 3  Histological images 
(a) Histological examination of right adnexal mass revealed 
chorionic villus tissue in the first surgery (hematoxylin-
eosin stained). (b) Histological examination of the villa 
tissue confirmed swollen chorionic villus in the second 
surgery (hematoxylin-eosin stained) 
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The discussion on whether ART is a risk factor 
of ectopic pregnancy still continues. The risk of ec-
topic pregnancy associated with ART has been dis-
cussed in many studies (Clayton et al., 2006; Chang 
and Suh, 2010). Ectopic risk varies according to the 
reproductive health characteristics of women and the 
ART procedure type. Clayton et al. (2006) claimed 
that ART procedures increased the overall ectopic 
pregnancy rate. The most reasonable explanation was 
that ART patients with tubal factor infertility con-
tributed to the higher ectopic pregnancy rate due to 
their impaired tubal function, but tubal infertility was 
not the only reason. Patients with non-tubal female 
factors of infertility also conceived more ectopically 
(odds ratio (OR) 1.4, 95% confidence interval (CI) 
1.2–1.6) (Clayton et al., 2006). However, most 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

existing researches still have limitations such as fail-
ing to rule out the impact of the infertile background 
of women who had ART. A tubal factor (salpingitis, 
tubal surgery, sterilization, previous ectopic preg-
nancy) is a well-known condition for ectopic preg-
nancy with an infertile background. Therefore, some 
researchers, like de los Ríos et al. (2007), doubted the 
conclusion that ART promoted ectopic pregnancies. 

Studies have shown that ovulation induction, 
especially with clomiphene citrate (CC), was an inde-
pendent risk factor of ectopic pregnancy (Marchbanks 
et al., 1985; Cohen et al., 1986; Verhulst et al., 1993), 
and in vitro fertilization (IVF) did not increase the 
risk further (Fernandez et al., 1991). In the cases we  
reviewed, two were reported after CC induction (Yu 
et al., 2008; Jeong et al., 2009). However, protocols 

Table 1  Case reports of bilateral ectopic pregnancies in 2008–2012 

Study 
Age 

(year) 
Conception 

method 
GA 

(week) 
β-hCG
(IU/L)

USG 
finding

Size of EP in 
USG (mm)

FH
CRL
(mm)

Surgery 

Wali and 
Khan (2012) 

23 Spontaneous 8 534 Unilateral 55×25   Bilateral salpingectomy 

Shetty et al. 
(2011) 

23 Spontaneous 8  Unilateral    Bilateral salpingectomy 

Ghaffari et al. 
(2011) 

35 ICSI 5 639 Unilateral 23×18 No  Bilateral salpingostomy 

Pan et al. 
(2010) 

28 IVF-ET  79 194 Bilateral 17×17 and 
18×18 

Yes  Bilateral interstitial portions 
of fallopian tubes and 
right cornual part of the 
uterus were moved 

Sentilhes et 
al. (2009) 

33 Spontaneous 7 3186 Bilateral 17×17 and 
18×18 

Yes  Bilateral salpingectomy 

Issat et al. 
(2009) 

33 IVF-ET 6  Bilateral 24×19 and 
25×20 

Yes 4.8 and 
3.8 

Bilateral salpingectomy 

El Hakim and 
Cahill (2009) 

29 Spontaneous  1410 Unilateral    Bilateral salpingectomy 

Martinez et 
al. (2009) 

31 Spontaneous 6 14 009 Bilateral 15×13 and 
23×20 

  Bilateral salpingectomy 

Liao and 
Ding (2009) 

30 Spontaneous  961     Bilateral salpingostomy 

Jeong et al. 
(2009) 

34 OI (CC) 6 17 037 Unilateral 20×20  3.7 Bilateral salpingostomy 

Marasinghe 
et al. (2009) 

28 Spontaneous 8 22 996 Unilateral 29×32   Left linear salpingostomy 
and right salpingectomy

Altinkaya et 
al. (2008) 

27 IVF-ET 7 3091 Bilateral 30×16 and 
28×17 

Yes 4 Bilateral salpingostomy 

Greenberg 
(2008) 

22   >200 000 Unilateral     

Plotti et al. 
(2008) 

34 OI and IUI 8 35 000 Bilateral  Yes 18 Left ovariectomy and partial 
resection of right ovary 

Yu et al. 
(2008) 

25 OI (CC)  17 000 Unilateral 32×28   Bilateral salpingostomy 

Andrews and 
Farrell (2008)

25 Spontaneous 9 24 242 Unilateral 43×23   Bilateral salpingostomy 

GA: gestational age; hCG: human chorionic gonadotrophin; USG: ultrasonography; EP: ectopic pregnancy; FH: fetal heart activity; CRL:
crown-rump length; ICSI: intracytoplasmic sperm injection; IVF-ET: in vitro fertilization pre-embryo transfer; OI: ovulation induction;
IUI: intrauterine insemination; CC: clomiphene citrate 
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using gonadotropin-releasing hormone analogues 
(GnRHa) did not show any increased risk (Verhulst et 
al., 1993). Compared with matched controls with 
intrauterine pregnancies, the ectopic pregnancy group 
had significantly higher peak oestradiol levels 
(Karande et al., 1991). Techniques applied in the 
fallopian tubes, such as ZIFT and GIFT, significantly 
increased the rate of ectopic pregnancies (Slowey and 
Scoccia, 1993; Clayton et al., 2006). 

Among the 16 cases, the ectopic pregnancy on 
both two sides was identified by USG in only 6 cases, 
one by a computer tomography (CT) scan, and the 
others by exploratory laparoscopy. In de los Ríos et al. 
(2007)’s review, only 2 of 42 cases were recognized 
and accurately diagnosed by USG. This poor rate of 
diagnosis by ultrasound revealed the fact that USG 
might not be very helpful in the identification of bi-
lateral ectopic pregnancies. Therefore, the combina-
tion of symptoms, serum β-hCG level measurement, 
and USG should all be considered before operating. 
The inspection of both fallopian tubes should not be 
forgotten during the surgery in order to prevent a 
worsening prognosis, or even a life-threatening con-
dition (Ayoubi and Fanchin, 2003).  

The most unusual part of this case is the heter-
ochronism of the bilateral ectopic pregnancy. Most 
reported bilateral ectopic pregnancies occurred and 
developed simultaneously, so the diagnoses were 
made at the same time on both sides. In this case, 
careful exploration of the contralateral fallopian tube 
did not reveal any signs of a developing ectopic 
pregnancy. The first and second ectopic pregnancies 
were diagnosed 23 and 45 d, respectively, after the 
original IUI. The two embryos were either derived 
from two fertilized ovums or one cleaved blastocyst. 
The rates of development of the two blastocysts could 
be distinctly different, as an observation that is not 
uncommon in the IVF laboratory during the early 
stages of embryo development, thus accounting for 
the delay in diagnosis between the two ectopic preg-
nancies. At the first exploration, the contralateral 
implanted embryo was too underdeveloped to be 
spotted by laparoscopy, which contributed to the 
consequently delayed diagnosis of ectopic pregnancy. 
IVF or intracytoplasmic sperm injection (ICSI) fol-
lowing ovulation induction has shown adverse effect 
on offspring, and this study showed the association of 
ovulation with bilateral ectopic pregnancy (Wang et 
al., 2013; Xing et al., 2014). 

In this paper, we present an unusual case of bi-

lateral ectopic pregnancy after stimulated IUI, where 
there has been a substantial delay of 22 d between the 
diagnoses of the two sides of the ectopic pregnancies. 
This paper highlights to clinicians the importance that 
bilateral ectopic pregnancies can arise after assisted 
conception and that diagnosis and treatment of one 
ectopic pregnancy do not preclude the occurrence of a 
second ectopic pregnancy in the same patient, espe-
cially if she continues to have rising β-hCG and per-
sistent symptoms. 
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中文概要： 
 

本文题目：促排卵后的不同步双侧异位妊娠 
Heterochronic bilateral ectopic pregnancy after ovulation induction 

研究目的：报道一例不同步双侧异位妊娠，并回顾相关文献，总结规律。 

创新要点：第一次报道了不同步的双侧异位妊娠。 

研究方法：对促排卵后行宫腔内人工授精病人发生非同步双侧输卵管妊娠的病例进行报告，辅以人绒毛膜促性腺

激素（hCG）值波动曲线、超声图像以及病理切片加以阐述；同时回顾 2008 年以来关于双侧异位妊

娠的文献，并分析病例特征。 

重要结论：促排卵后可能会提高双侧异位妊娠风险，一侧异位妊娠发生后，需要注意对侧是否也存在异位妊娠。

关键词组：非同步；双侧异位妊娠；宫腔内人工授精；促排卵；辅助生殖技术 


