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Introduction

The incidence of ectopic pregnancy has increased to a level 
of 2% in developed countries and may seriously affect women’s 
health and future fertility [1]. Most of ectopic pregnancies occur in 
the fallopian tubes, namely tubal pregnancy. Tubal pregnancy may 
be life-threatening if the patients have fallopian tube rupture, heavy 
bleeding, or hemorrhagic shock. Tubal pregnancies can be treated 
by either medication or surgery. Methotrexate injection combines 
with mifepristone is often used to treat ectopic pregnancies that 
diagnosed at early stage [2]. Surgery is required when patients 
have viable fetus located at the fallopian tube, or at risk of tube 
rupture and heavy bleeding. There are two ways to remove the 
tubal pregnancy by laparoscopy. Salpingectomy will be performed 
if the damage or bleeding is severe, the affected tube will be 
removed with the ectopic gestational sac. However, if the damage is 
minimal, the ectopic gestational sac can be removed from the tube 
by salpingotomy and leaving the tubes in situ. However, the surgical 
damages may potentially cause tubal factor infertility [3]. 

Assisted reproductive technology (ART) has been widely 
applied in the treatment of infertility, especially for the women 
with tubal factor infertility. Patients with tubal factor infertility due 
to previous tubal pregnancy can be treated by in vitro fertilization 
and embryo transfer (IVF-ET) [4]. However, on the other hand, 
ART has been associated with increased ectopic pregnancy rate 
as high as 8.6% [5]. Repeated tubal pregnancy after unilateral/
bilateral salpingectomy is rarely reported but is not uncommon in 
ART. The patients suffer more painfulness and cost more expenses 
if they have repeated tubal pregnancy during their ART treatment. 
Currently, the pathogenesis of ectopic pregnancy is still unknown, 
and there is no effective method to prevent ectopic pregnancy. 

This study presents three cases of repeated tubal pregnancy 
during their ART treatment. The three patients all received 
laparoscopic unilateral/bilateral salpingectomy or medication 
treatment for previous tubal pregnancies. They were diagnosed 
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as tubal infertility, however, they experienced repeated tubal 
pregnancy during their IVF-ET treatment. One of the three cases 
had tubal pregnancy located at the right tube with previous 
pregnancy treated by methotrexate injection, the other two cases 
had tubal pregnancy located at the residual part of the tube which 
was removed by salpingectomy previously. 

Case Reports

Case 1

A 31-year-old female gravid 3 para 0 with previous history 
of two tubal pregnancies, a left-side tubal pregnancy with her 
previous partner was removed via laparoscopy in 2014, a right-
side tubal pregnancy with her present husband was treated by 
methotrexate injection combined with oral mifepristone tablets 
in 2016. The patient received IVF treatment and transferred two 
embryos in 2017 and her serum beta-hCG was 125 IU/L 12 days 
later. The patient was referred to our clinic with vaginal bleeding 
for 2 days and it has been 32 days since her embryo transfer. 
No intrauterine gestational sac was observed by transvaginal 
ultrasound, but there was a mixed mass image of 3.9*2.7 cm in 
the area of right fallopian tube, and a dark area at depth of 2.9 
cm in the pelvic cavity. Her serum beta-HCG was 1520 IU/L and 
increased to 2280 IU/L after 48 hours. Although we explained that 
there is no way to prevent tubal pregnancy, the patient strongly 
claimed for bilateral salpingectomy or ligation to avoid repeated 
tubal pregnancy. During the laparoscopy, we found a right-side 
tubal pregnancy with active bleeding, as well as approximately 
400 ml of hemoperitoneum (Figure 1). The tubal pregnancy was 
removed by monopolar/bipolar electrosurgical devices plus with 
proximal tubal ligation on right-side tube. The pathologic diagnosis 
confirmed tubal pregnancy (right fallopian tube) with salpingitis. 
Her serum beta-HCG was decreased to 14 IU/L five days later. Two 
months later, this patient started a new IVF treatment cycle in our 
center. We performed frozen-thawed blastocyst transfer for the 
patient. An intrauterine pregnancy was confirmed after 30 days 
of transfer, the patient received C-section delivery at 39 weeks of 
gestation without any prenatal and perinatal complications. 

Figure 1: Tubal pregnancy in the right fallopian tube (arrow) 
where had a previous ectopic. 

Case 2

A 36-year-old female gravid 3 para 0 with previous two 
tubal pregnancies, a left-side tubal pregnancy was removed by 
laparotomy in 2013, a right-side tubal pregnancy was removed 
via salpingectomy in 2015. The patient received fresh embryo 
transfer in 2016 and her serum beta-HCG was 197 IU/L after 12 
days of embryo transfer and increased to 11,247 IU/L after 30 days 
of embryo transfer. No intrauterine gestational sac was observed 
by transvaginal ultrasound, but there was a mixed mass located at 
the right area of uterine adnexa. The patient didn’t complain about 
any abdominal pain or vaginal bleeding, and she wondered why 
she had another ectopic pregnancy after bilateral salpingectomy. 
Laparoscopy revealed a protrusion located at the residual part 
of right tube (Figure 2). The ectopic pregnancy was removed by 
monopolar/bipolar electrosurgical devices. The pathologic results 
confirmed ectopic pregnancy with the presence of villus tissue. Her 
serum beta-HCG was decreased to 180 IU/L 5 days after the surgery, 
then decreased to 12 IU/L a week later. The patient has four frozen 
day-3 embryos in our center, we recommended blastocyst culture 
and transfer in frozen cycle. The patient received two blastocysts 
transfer and confirmed as single intrauterine pregnancy after 
30 days of transfer. A successful full-term delivery with normal 
neonatal birth weight was recorded in our follow-up system. 

Figure 2: Tubal pregnancy located at the residual part of right 
tube (arrow) with two tubal pregnancies occurred at right and left 
fallopian tube previously.

Case 3

A 35-year-old female gravid 4 para 0 with previous two tubal 
pregnancies and one intrauterine embryonic developmental 
arrest. The patient had one emergency laparoscope surgery due 
to left tubal pregnancy rupture and hemorrhage in 2013, followed 
by an intrauterine embryonic development arrest in 2014, then 
she was diagnosed as right-side tubal pregnancy and treated by 
methotrexate injection combined with oral mifepristone tablets in 
2015. The patient visited our clinic and received IVF-ET treatment; 
her serum beta-HCG was 83 IU/L after 12 days of frozen Day 3 
embryo transfer and increased to 145 IU/L after three days. No 
intrauterine gestational sac was found after 30 days of embryo 
transfer, but there was also no ultrasonic evidence for ectopic 
pregnancy. After thoroughly consideration and consultation, the 
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patient decided to receive laparoscopic exploration and bilateral 
tubal proximal ligation. During the laparoscope surgery, we found 
that the left-side tube was missing, but the residual left tube was 
swelling with active bleeding (Figure 3). No abnormality was found 
in the right side. We removed the residual part of the left tube by 
monopolar/bipolar electrosurgical devices and performed bilateral 
proximal tube ligation. Pathologist confirmed tubal pregnancy 
accompanies with abortion. The patient started IVF treatment 
three months later, she received one cycle of frozen day-3 embryos 
transfer with failed embryo implantation. We recommended 
blastocyst culture for the remaining three day-3 embryos and she 
received one blastocyst transfer later. Currently, she received a full-
term C-section delivery without any perinatal complications.

Figure 3: Tubal pregnancy located at the residual part of left tube. 

Discussion 

Of late, a large number of studies have been focused on the 
pathogenesis, risk factors, treatments, predictive biomarkers, and 
preventive measures for ectopic pregnancies. It has been identified 
that salpingitis, smoking, defective endometrial receptivity 
might be the risk factors for tubal pregnancy [6]. Epidemiologic 
investigations show that the application of ART is associated with 
increased rate of ectopic pregnancy, possibly because approximately 
30% of infertile women are caused by tubal factor infertility, and 
these women share similar risk factors with ectopic pregnancies 
[7,8]. In the present study, we report that three patients with at 
least two previous tubal pregnancies experience repeated ectopic 
pregnancy during their ART treatment. The patient in Case-1 
has one salpingectomy for left tubal pregnancy, followed by the 
medication treatment for right tubal pregnancy, she has repeated 
right tubal pregnancy after IVF-ET treatment. The other two cases 
received bilateral salpingectomy for previous tubal pregnancies, but 
they have repeated ectopic pregnancy located at the residual tube 
after embryo transfer. Currently, there is no preventive strategy for 
recurrent ectopic pregnancy after salpingectomy. 

Ectopic pregnancy can be effectively and safely treated by 
either salpingectomy or salpingotomy. Randomized clinical study 

shows that salpingotomy experiences longer duration of the 
surgery and higher costs than that in salpingectomy [9]. Neither 
salpingectomy nor salpingotomy can prevent repeated ectopic 
pregnancy, although several studies report higher risk of repeated 
ectopic pregnancy after salpingotomy compared to salpingectomy 
[3,10,11]. The infertility rate is also increased after salpingotomy or 
salpingectomy due to the deficiency in tubal function. In addition, 
the level of Anti-Müllerian hormone, an ovarian reserve function 
marker is significantly lower in the salpingectomy infertility group 
compared with the non-salpingectomy tubal factor infertility 
group [12]. Therefore, there is a great chance that the patients 
with previous ectopic pregnancy will need to receive IVF-ET 
treatment. The patients suffer more stress both in physically and 
psychologically if they experience repeated ectopic pregnancies 
during their ART treatment. 

In case 1, the patient has recurrent tubal pregnancy in the right 
tube where the previous tubal pregnancy is treated by medication. 
In case 2 and case 3, the repeated ectopic pregnancy occurs at the 
residual fallopian tube that left by previous salpingectomy. We 
notice that the residual tube is relatively long with highly risk of 
active bleeding. More importantly, the gynecologists didn’t perform 
the proximal tube ligation after salpingectomy. In clinical practice, 
women with a history of ectopic pregnancy are concerned about 
how to prevent recurrent ectopic pregnancy, and some patients 
with two ectopic pregnancies are strongly claimed for bilateral 
salpingectomy or tube ligation to avoid repeated tubal pregnancy. 
Although bilateral salpingectomy could not eliminate the risk of 
interstitial or cornual pregnancy in ART treatment [13], a longer 
residual fallopian tube potentially increases the risk of repeated 
tubal pregnancy. On the other hand, previous studies suggested 
that excessive salpingectomy negatively affect the ovarian reserve 
function [14, 15]. Therefore, we recommend that the gynecologist 
should inspect the tubal function thoroughly during the laparoscopy. 
For those women with recurrent ectopic pregnancy history, 
salpingectomy plus proximal tube ligation should be performed if 
the fallopian tubes are inelastically with inflammatory appearance.

Recently, some studies reveal that abnormal endometrial 
gene expression and cytokines secretion, as well as aberrant 
uterine receptivity are contributing to the pathogenesis of 
ectopic pregnancy [16,17]. The embryos can only implant into the 
endometrium where it is in the implantation window. Aberrant 
expression of signal networks in endometrium may lead to the 
shutdown of implantation window when active blastocyst entering 
into the uterus. On the other hand, smoking, inflammation, and 
infection activate the cytokines expression in fallopian tube that 
are essential for blastocyst adhesion and invasion, leading to the 
embryo implant at the fallopian tubes [18,19]. Several studies 
report that the ectopic pregnancy rate in fresh embryo transfer 
cycle is higher than frozen embryo transfer [20,21]. In addition, 
blastocyst transfer may be an effective method to prevent ectopic 
pregnancy since the endometrium is more receptive to blastocyst, 
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while the embryo on day 3 may be more inclined to enter into 
fallopian tube [5]. In our study, three patients have failed history 
during their fresh cycle or day 3 embryo transfer cycle. They all 
achieved successful pregnancy by blastocyst transfer in frozen 
cycle. Therefore, frozen blastocyst transfer might be able to improve 
the outcomes in women with unsatisfactory pregnant history. 

In conclusion, the pathogenesis of ectopic pregnancy is still 
unknown. The gynecologists should consider about patients’ future 
fertility when performing laparoscopic salpingectomy in tubal 
pregnancy surgeries. Salpingectomy without proximal tub ligation 
potentially increase the risk of tubal pregnancy at the residual 
tubes. Frozen blastocyst transfer might be the optimal option for 
women with the history of repeated ectopic pregnancies. 
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