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Abstract

Ectopic tubal pregnancy (ETP) continues to be a serious health con-
dition and the leading cause of maternal morbidity and mortality in 
early pregnancy. Its incidence has increased lately to reach 1.5-2% 
of all early pregnancies. Bilateral tubal pregnancy (BTP) is the rarest 
form of extra-uterine pregnancy. It is usually associated with infertili-
ty treatment, while spontaneous occurrence is exceptionally rare. The 
clinical presentation of BTP is unpredictable and the performance of 
currently available imaging modalities is unsatisfactory, rendering the 
diagnosis extremely difficult, mostly made during surgery. Herein, we 
present a case of a 39-year-old patient who presented with a disturbed 
ectopic pregnancy. Intra-operatively, a ruptured tubal pregnancy, to-
gether with another intact ETP in the contralateral tube, was encoun-
tered. Salpingectomy and salpingostomy were done respectively pre-
serving the intact tube with uneventful recovery. This was followed 
by a review of recent literature on BTP. Definitive diagnosis of BTP 
continues to be made at surgery in spite of some improvement in pre-
operative detection. Meticulous examination by sonographers of the 
whole pelvis in early pregnancy should be the routine even in extra-
uterine pregnancies. Gynecologists should explore contralateral tube 
while performing surgery on ETP. Furthermore, close surveillance 
with clinical, sonographic and serial serum beta-chain human chori-
onic gonadotropin, should be implemented for all ETP even following 
salpingectomy.

Keywords: Bilateral ectopic pregnancy; Non-simultaneous ectopic 
pregnancy; Simultaneous ectopic pregnancy; Salpingectomy; Salpin-
gostomy

Introduction

Ectopic pregnancy (EP) is defined as the implantation and 
development of the blastocyst anywhere outside the endome-
trial cavity. The incidence of EP in developed countries has 
increased in the past 30 years to reach approximately 2% of all 
pregnancies in 1992 [1]. This was attributed to the increase in 
sexual transmitted infections (STIs), intrauterine device (IUD) 
use, surge in tubal surgery and the wide-spread use of assist-
ed reproductive techniques (ARTs). In spite of the immense 
improvement in the detection of EP with the introduction of 
transvaginal ultrasound (TVUS) and beta-chain human chori-
onic gonadotropin (beta-hCG) and the decrease of almost 90% 
in related mortality rates, EP is still responsible for about 9% 
of deaths that follow all early pregnancies in USA [1]. While 
unilateral tubal pregnancy constitutes 90% of all EPs, bilateral 
tubal pregnancy (BTP) is considered the rarest form [2]. Its 
exact frequency is difficult to estimate with accuracy depend-
ing on case reports, yet, the most reported incidence was 1 
in 200,000 pregnancies [3]. This represents 1/750 - 1,500 of 
all EPs [4]. Commonly, there is a history of ART preceding 
the development of BTP, whereas spontaneous occurrence of 
this condition, without ovulation induction, is extremely rare. 
Hereby, we describe the clinical findings of a case with sponta-
neous BTP. Then, we present a brief review of recent literature 
(January 2007 - March 2019) for reports on spontaneous BTP 
published in English language.

Case Report

This was a 39-year-old woman, G4P1A2 with previous one 
normal spontaneous vaginal delivery and two evacuation and 
curettages done for first trimester incomplete abortions. The 
index pregnancy was spontaneous and the patient claimed to 
be at 10 weeks’ gestation. She has had non-significant past 
medical and surgical history and was an occasional smoker but 
denied any history or treatment for STI, use of IUD, chronic 
pelvic pain or abnormal vaginal secretions.

She presented to the emergency department (ED) com-
plaining of diffuse colicky abdominal pain that became con-
stant with increasing intensity. It started several hours prior 
to presentation and was associated with multiple episodes of 
vomiting and abdominal distension with obstipation. She had 
stable vital signs with blood pressure of 110/70 mm Hg and 
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pulse of 90 beats per minute. Beta-hCG was 17,229 IU/L. An 
abdominal computed tomography (CT) scan was ordered by the 
ED team and showed an empty uterus with thin endometrium 
with hemoperitoneum and a left-sided complex adnexal mass 
suggestive of disturbed left ectopic tubal pregnancy (ETP). 
These findings were confirmed by TVUS done by the gynecol-
ogy team. At laparotomy, the patient was found to have a mas-
sive hemoperitoneum of about 1 L and a ruptured extensively 
damaged left ETP for which salpingectomy was performed. 
Exploration of the contralateral side revealed a blueish vascu-
larized ampullary mass distending the right tube and consistent 
with another EP (Fig. 1). Linear salpingostomy by cold knife 
was done and tissues were sent in two separate containers for 
examination. Hemostasis of the tube was done as appropriate.

Serum beta-hCG level on third postoperative day was 
2,546 IU/L. The patient was instructed to repeat beta-hCG 
weekly till undetectable value is attained. Histo-pathology re-
port confirmed the presence of BTP. Approval of the hospital 
IRB to acquire relevant data on imaging documents and clini-
cal findings from the hospital database was obtained and the 
patient consented to the use of pertinent information for sci-
entific purposes provided personal identity is kept anonymous.

Case Discussion

This case exemplifies the typical clinical presentation of the 

majority of cases with BTP. The patient presented complaining 
of acute pelvic and abdominal pain before collapse. CT scan 
is considered the primary modality of imaging for patients 
presenting with acute abdomen in all EDs [5]. It accurately 
predicted the presence of massive hemoperitoneum and the 
presence of left adnexal mass (magma), a picture consistent 
with disturbed ETP. TVUS confirmed these findings; however, 
neither CT scan nor TVUS was capable of making the diag-
nosis of BTP. Definitive diagnosis of BTP was only attained 
by direct visualization of both ectopic sites at laparotomy. Op-
timal management of EP entails preventing maternal hemor-
rhagic complications while preserving the fertility potential of 
the patient. This can only be achieved with early diagnosis be-
fore tubal rupture. Although early diagnosis of EP or BTP can 
prevent hemorrhagic catastrophes, yet, is not an assurance that 
salpingectomy can be avoided, as the choice of performing this 
surgery depends, on the size, location of EP, condition of the 
fallopian tube and the desire to preserve fertility. In this case, 
salpingostomy was performed on the contralateral tube when 
its condition was considered salvageable. Exploration of the 
contralateral tube enabled us to discover the second EP.

Literature Review

We performed a search for the terms “spontaneous” and “bi-
lateral” and “tubal ectopic pregnancy” in PubMed and Google 
Scholar database, published during the period between Janu-
ary 1, 2007 and March 31, 2019 in English language. The 
search retrieved 66 articles. After screening for relevance, only 
59 case reports were deemed appropriate for analysis (includ-
ing our own case). “Spontaneous” describes women with natu-
ral cycles, not receiving any form of hormonal manipulation 
for ovulation induction. We emphasized on analyzing clinical 
presentation and diagnostic findings of 59 cases (Supplemen-
tary Material 1, www.jcgo.org). Finally we proposed few ideas 
to improve the management and to ameliorate related com-
plications. Two comprehensive reviews, 10 years apart [6, 7], 
separately identified two major groups of BTP. The first group 
(primary BTP) included patients who conceived spontaneously 
and naturally, while the second group (secondary BTP) com-
prised patients who developed this complication following the 
use of ARTs which incorporate induction of poly-ovulation. 
De-Los-Rios et al concluded that the underlying pathophysiol-
ogy might differ between these two groups and recommended 
studying each group separately [7]. We limited our review to 
cases who conceived naturally (spontaneous BTP).

Spontaneous (non-simultaneous/asynchronous BTP)

In addition to the two major groups identified previously by 
Bustos and De-Los-Rios [6, 7], we could recognize another 
new subset of patients with non-simultaneous (asynchronous) 
occurrence of BTP. Among the 59 patients of this series, eight 
women had unilateral EP at initial presentation and this was 
documented by direct visualization at laparoscopy/laparotomy 
[8-15]. These patients later developed a second EP in the con-

Figure 1. Image showing incidental intra-operative findings of right-
sided dilated fallopian tube containing trophoblastic tissues.
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tralateral tube. In four cases, laparoscopy was used for the sur-
gical treatment of the first EP and the contralateral tube was 
considered normal and healthy-looking as documented on 
videos [10-13]. These four patients were admitted later with 
acute abdomen and underwent second surgery. The other four 
patients were started initially on methotrexate for assumed 
unilateral undisturbed EP [8, 9, 14, 15]. Upon standard fol-
low-up, new EP was then seen with TVUS in the contralateral 
tube. Methotrexate treatment was extended and was success-
ful in two cases [9, 14], whereas in the remaining two, pain 
did not subside and the level of beta-hCG did not show any 
decrease, so laparoscopic surgery was performed [8, 15]. All 
patients denied any intercourse in the interval between the two 
admissions. Asynchronous occurrence of BTP is not limited to 
spontaneous BTP as several cases were also reported follow-
ing ART [16, 17]. The diagnosis of BTP was delayed on an 
average of 14.4 days, and a range of 4 - 32 days. Remarkably, 
this delay was not accompanied with increased damage of the 
second tube as only one case underwent bilateral salpingec-
tomy due to bilateral ruptured tubes.

Incidence

BTP is estimated to occur at a rate of 1:200,000 clinical pregnan-
cies, which roughly corresponds to a rate of 1:725 - 1,580 EPs 
[3, 18]. The true incidence of BTP is difficult to estimate being 
an exceptionally rare event and the existing information is col-
lected mostly from old case reports or series [7]. Furthermore, 
there could be also a tendency towards underestimation if we 
consider that many EPs go unnoticed, undergo tubal abortion or 
transform into chronic ectopics. The most recent review by De-
Los-Rios et al estimated BTP at an incidence of 1:914 EPs [7].

Around 200 - 250 cases of BTP have been reported in the 
literature [19]. Probably, the first comprehensive review that 
included 76 cases was published by Fishback in 1939. He cited 
articles published since 1904 [18]. Albeit the increased report-
ing of BTP that took place over the past two decades [20-22], it 
is not clear whether this reflects a mere reporting bias, a real in-
crease in the incidence or a genuine advancement in the detec-
tion of this rare condition. This involved the two forms of BTP 
especially that associated with the use of ART [23]. Reviews 
prior to 1980s indicated that spontaneous BTP constituted all 
cases, but later with the wide-spread use of ART; about 50% 
of cases with BTP were attributed to spontaneous occurrence 
[6, 7]. Issat et al in 2009 collected 50 cases since 1997 where 
50% were spontaneous BTP [24]. Similarly, Zhu et al found 
that 44% of 30 BTP cases reported between 1980 and 2016 
were spontaneous, and currently fewer cases are expected to 
be ascribed to spontaneous conception [16].

Epidemiology

ETP has well-defined risk factors that are known to inflict dam-
age to the fallopian tube integrity. The most common are: previ-
ous EP, STI, pelvic/tubal surgery including bilateral tubal liga-
tion (BTL), infertility and IUD users in addition to many other 

less significant factors. Nevertheless, in about 50% of cases, no 
risk factor could be identified [25]. The introduction of assisted 
reproduction treatment was found to be the most important risk 
in BTP [26]. In fact, ART introduction had deleterious effect on 
the incidence of ETP. While the overall incidence of ETP was 
0.5-2%, with ART this became 4.5% [27]. For BTP to occur, 
in addition to the aforementioned factors, more specific factors 
are implicated in its pathogenesis, especially the use of medica-
tions intended to induce poly-ovulation in addition to the tech-
nique and number embryo transferred. Poly-ovulation whether 
induced by hormonal manipulation or occurring spontaneously 
is conditional for the occurrence of BTP. For spontaneous BTP, 
twinning proneness might be considered as the most important 
risk factor for this group. In fact, the risk for BTP among native 
Africans was found to be 1:50 ectopics [28].

The quality of reporting and documentation of many cases 
in this review was poor or incomplete. For example, STI could 
have been present in some patients but no chlamydia antibody 
titers were tested. Similarly, there was no reference to smok-
ing in most cases, though it has been found to be an important 
risk factor [29]. Nevertheless, having current or a history of 
one or more of the following was considered by us to be a 
pertinent risk factor: tubal/pelvic surgery, STI, IUD, EP, infer-
tility, cesarean delivery and abortions demanding dilation and 
curettage. Of the 59 cases in this review, epidemiologic data 
were available in 57/59. No identifiable risk factor was seen 
in 54.6% while 30.3% were nulliparas. The most frequent risk 
factors were: infertility in 10.0%, previous EP in 10.0% and 
STI in 8.7%. More than one risk factor was found in 15.7%.

Clinical presentation

Clinical presentation of BTP is not different from unilateral 
EP. This ranges from incidental diagnosis in totally asympto-
matic cases presenting to the clinic with amenorrhea, positive 
pregnancy test and minimal discomfort or vaginal spotting to 
a full-blown picture of acute abdomen and hemorrhagic shock 
depending on the extent of tubal damage. The extent of pain 
or hemodynamic instability, unexpectedly, was not doubled in 
spite of the presence of two EPs. The median maternal age was 
30 years (range 14 - 40), mean parity was 1.5 and mean gesta-
tional age at diagnosis was 7.5 weeks (range 4 - 14). Upon re-
vision of the preoperative condition of cases in this group, dis-
turbed ectopic with the presence of some blood in the pouch of 
Douglas (POD) was reported in 39/59 (66.1%). This is not to 
imply that all of them were in shock and critical condition. Ac-
tually only 20/59 (33.9%) cases were in hemodynamically un-
stable condition requiring emergent surgery. Nevertheless, this 
hemoperitoneum could have added to the difficulty in making 
the sonographic diagnosis of BTP but not that of unilateral EP.

Implication

EP is the leading cause of maternal death in the first trimester 
accounting for 10% of early pregnancy-related maternal mor-
tality [1]. There are no published reports on maternal mortality 
secondary to BTP; yet, similar to unilateral EP, it has the capa-
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bility to inflict such a complication [30]. Nonetheless, it definite-
ly has greater potential to cause major impairment of the fertility 
by damaging both tubes thus rendering the patient incapable of 
natural conception and completely dependent on ART. Actually, 
24 of the 59 patients in this series (40.6%) were treated with 
bilateral salpingectomy, in spite the fact that bilateral rupture 
was encountered only in three cases. In the majority of cases, 
this surgical act was performed due to the pathologic condition 
of the tubes while in two it was done electively (BTL) upon 
the request of the patients as they have completed their family 
[21, 31]. This 40.6% rate of bilateral salpingectomy is not far 
from the rate reported by Bustos-Lopez in 1998. In his review, 
complete surgical information was available on 30/38 cases. Bi-
lateral salpingectomy was done in 15 cases at a rate of 50% [6].

In a couple of cases, the presence of tubal pathology in 
the contralateral tube was deceiving for some gynecologists 
who had ignored the possibility of a second EP. Actually, a 
second EP was discovered in four cases that had their con-
tralateral tubes removed for edematous, distorted scarred, pyo/
hematosalpinx without apparent evidence of an EP [8, 13, 32, 
33]. El-Hakim et al reported a case of EP in one tube that was 
removed and a hydrosalpinx in the contralateral tube for which 
nothing was done. One week later the patient was admitted 
again with persistent abdominal pain and increasing beta-hCG 
level to discover a new EP in the pathologic tube with hy-
drosalpinx [8]. Similar cases of EP (not in this group) were re-
ported to occur in preexisting hematosalpinx [34], edematous 
or scarred tubes explained as residual pathology from previous 
EP [35]. It is advisable to follow these patients closely for the 
high likelihood of developing another EP soon or later in sub-
sequent pregnancies. According to El-Hakim et al, clinicians 
should suspect EP in patients with evidence of severe tubal 
disease [8]. Whether to remove contralateral pathologic tubes 

at the time of surgery or to be satisfied with meticulous ex-
amination of these tubes is not clear. It might be wise, though, 
to remove any abnormally-looking tube, as these expose the 
patient to future EP with all related complications, in addition 
to a possible risk, albeit rare, of harboring a second EP. We 
totally concur with Vyas et al who concluded that having an 
EP places the patient at increased risk of another EP not only 
in the future but also at the present time [36]. This implies that 
even when an EP was identified in a patient presenting with 
acute abdominal pain, a careful search for a second EP in the 
contralateral tube is reasonable. Moreover, even the presence 
of an intrauterine early pregnancy should not be a deterrent for 
a thorough examination of the rest of pelvis and adnexae [37]. 
In fact, one patient in this series had heterotopic pregnancy 
and the possibility of BTP was never entertained [38]. Further-
more, one case developed BTP after previous partial or seg-
mental salpingectomy performed for BTL [39]. This was also 
reported in three cases in the review by Bustos-Lopez et al [6].

Diagnosis

Beta-hCG values with the corresponding gestational age were 
available in 26/59 cases with values ranging between 152 and 
25,000 mIU/mL. These values when analyzed showed poor 
correlation of r = 0.132 (Fig. 2). Similar observation was made 
by De-Los-Rios et al where no correlation could be found 
between gestational age and beta-hCG levels [7]. Logically, 
values of beta-hCG are expected to be higher in the presence 
of two EPs, this however, was not consistent among all cases 
and was not helpful in identifying BTP. Furthermore, it could 
even be misleading. Observations obtained from unilateral EP 
cannot be extrapolated to BTP for two simple reasons. There 

Figure 2. Relation of beta-hCG values (IU/L) to gestational age in days (data derived from 26 cases).
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are no beta-hCG levels that correspond to normal or abnormal 
pregnancies in twin gestation. Furthermore, no discriminatory 
levels can segregate between what is a normally ongoing and 
an abnormal twin gestation or BTP. This, however, does not 
imply to totally overlook beta-hCG levels. Actually, in a cou-
ple of cases, the high-level motivated gynecologists to scruti-
nize the TVUS features, searching for any abnormality in the 
whole pelvis even when an EP was found in one of the adnexa. 
On the other hand, in several cases beta-hCG levels were lower 
even for a single EP. Hence no reliance should be made solely 
on beta-hCG level to reach the diagnosis of BTP.

Before the advent of ultrasonography, diagnosis relied on 
histopathologic identification of fetal parts and placental ma-
terial in both tubes [18]. This was modified later by Norris et 
al who stated that it is sufficient to identify chorionic villi in 
each tube for the diagnosis to be made [40]. Currently, TVUS 
is considered the modality of choice for the diagnosis of EP. 
Prediction of BTP with TVUS, though, is not as clear. This can 
be due to the limited awareness of this condition or obscured 
visibility in the presence of blood clots in the pelvis.

Of the 59 cases, eight developed the asynchronous form of 
the disease, where, at the initial presentation to the hospital, only 
unilateral EP was present. Of the remaining 51 cases, a preoper-
ative diagnosis of BTP was achieved in seven cases (13.7%) [8, 
14, 16, 24, 41-43]. Three of them had evident bilateral ectopic 
gestational sacs, other three had adnexal masses visualized over 
each side and the last one had gestational sac on one side and 
another suspected ectopic sac inside a hematosalpinx on the op-
posite side. Of these seven cases, four had identifiable fetal car-
diac activity in one or both tubes. In three cases, there was blood 
in the POD; yet, this did not hinder preoperative diagnosis of 
BTP. Five patients reached the operating room (OR) in a hemo-
dynamically stable condition. Five patients underwent bilateral 
salpingectomy (5/7, 71.4%) in spite of the early preoperative di-
agnosis. Bilateral tubal rupture was present in one case, while in 
three, this surgery was done for the pathologic condition of the 
tubes and electively in one case upon the request of the patient. 
Unilateral salpingectomy was performed in the remaining two 
patients. Preoperative diagnosis could have averted catastrophic 
hemorrhage but did not prevent the need to perform bilateral 
salpingectomy and hence did not provide a safeguard to the in-
tegrity of the tubes. Five of these seven cases had no identifiable 
risk factor and two were primigravidas.

TVUS was reportedly available in 53/59 cases. After ex-
cluding the eight cases with asynchronous BTP, 45 cases were 
analyzed. Seven cases 7/45 (15.5%) were diagnosed with BTP 
preoperatively. In 7/45 cases, no diagnosis of any ectopic was 
reached (15.5%), while in 31/45 cases (68.8%), suspicion of 
unilateral tubal EP was made. Of these, 25 cases had unilateral 
ectopic mass while in six, a unilateral ectopic gestational sac 
was visualized.

Pathogenesis

Several theories have been postulated regarding the genesis 
of spontaneous EP. These include damage to the endosal-
pinx, distortion of pelvic anatomy, Mullerian malformations 
and hormonal imbalance during the menstrual cycle and late 

ovulations [44]. For a bilateral EP to occur, in addition to 
the aforementioned factors, polyovulation should take place. 
There might be no single theory to explain the genesis of all 
cases with BTP. The origin of the two mature ova responsible 
for BTP is not well defined and whether they originate from 
one or both ovaries is also not clear. This can be clarified only 
upon examining the laterality of corpus of luteum of pregnancy 
(CLP) in natural conceptions. Unfortunately, documentation 
and description of ultrasound features in almost all case reports 
has been poor. Bilateral CLP was described in one case, favor-
ing the occurrence of BTP where each ovum originated from 
the adjacent ovary [20]. The other possibility is upon finding 
only one CLP, suggesting that the two ova originated from a 
single ovary with subsequent implantation of one ovum in the 
adjacent tube and a trans-peritoneal migration of the second 
fertilized ovum to implant in the contralateral tube. This theory 
of transperitoneal migration was advanced by Tabichnikoff to 
explain the discrepancy in size between both EPs [45]. The 
theory of transperitoneal migration as the only pathogenesis of 
EP has been entirely challenged by Zeil and co-workers who 
favored different mechanism for EP [46]. Poly-ovulation is an 
essential requirement for twinning to occur and this can mani-
fest as heterotopic pregnancies where one fetus is intrauterine 
and one EP in each tube [36, 47], twin ectopics in one tube 
[48] and twin ectopics: one in each tube as in cases with BTP. 
Although twinning is not uncommon among humans, abnor-
mal ectopic twinning is extremely rare. Interestingly, BTP was 
found by Lopez et al to be the rarest form of abnormal twin-
ning types [49]. Twinning proneness was identified long ago 
by Onuigbo et al to be a potential cause of BTP [41]. Simi-
lar observations were made by Makinde et al who reported 
that the incidence of BTP in native African population is es-
timated to be 1 in 51 EPs possibly due to higher rate of twin-
ning and untreated pelvic inflammatory disease (PID) [50]. 
Whether populations prone to twinning (Africans) are really at 
increased risk of developing BTP or twin ectopics in a single 
tube or heterotopic pregnancies as suggested by Onuigbo et al 
is an interesting remark that deserves exploration.

There is a substantiated doubt that some of the BTP could 
be a combination of old unresorbed (chronic) EP and a new 
fresh EP in the contralateral tube as was reported by Xiromeri-
tis et al in 2015 [51]. In this series, several cases were found 
to have apparent discrepancy in the size of ectopics. Four re-
ports even described the presence of mummified fetal parts in 
one of the tubes but not the other [26, 36, 52, 53]. On several 
instances, there was a clear history of previous ectopic but in 
others this was not even established. Xiromeritis et al sug-
gested that evaluation of tubal patency should be done after 
medically treated EP, especially that chronic EP can be subtle 
and not producing beta-hCG [51]. Sequential ovulation as sug-
gested by Kobayashi et al is another plausible explanation for 
the size discrepancy that was recognized in some cases of BTP 
[54]. He suggested that the second tubal pregnancy occurred 
after the demise of the first, whereas if the first EP has spon-
taneously aborted or was in the process of aborting, a second 
ovulation might have occurred during this time period, result-
ing in the occurrence of BTP. He reported a case, where an 
intrauterine pregnancy occurred during an incomplete abortion 
of an extra-uterine gestation [54]. But for this to occur, there 
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must be normal uninterrupted intercourse. Sequential ovula-
tion can explain some cases of non-simultaneous spontaneous 
BTP if sexual life was not interrupted for any reason. But in the 
absence of intercourse in the interval between the two diagno-
ses, pregnancy cannot materialize even if ovulation recurred.

In an effort to explain asynchronous or non-simultaneous 
cases of BTP where a time-lag was observed between the diag-
nosis of the two EPs, Tabichnikoff et al suggested the theory of 
superfetation, which implies that fertilization and development 
of a second oocyte occurred when a woman is already preg-
nant [45]. This, though, is considered to be an extremely rare 
event in human beings. In fact, this was impossible to exist in 
cases where patients denied any intercourse in the time interval 
separating the occurrence of the two EPs. The theory of super-
fetation was totally rejected by Edelstein et al [3], who were in 
favor of the theory of growth-potential difference among EPs 
suggested earlier by Poland in1976 [55].

Actually, BTP could better be comprehended if we under-
stand the natural history and the conduct of individual EPs. It 
is well-known that tubal EP grows according to its own pro-
gramming. Rapid, slow, very slow and even arrested growths 
are all well-recognized patterns of growth in EPs. If the pace 
of growth is similar for both EPs, we would identify BTP con-
currently and simultaneously; however, given their different 
growth-pace potential, if one EP continued to progress while 
the second one stopped growing, this would result in discrep-
ancy in size. This is exactly what happens when EP transforms 
into chronic ectopic. These can persist asymptomatic for a 
while and even might not produce enough beta-hCG. This dif-
ferent potential of growth can explain also the non-simultane-
ous appearance of the two EPs. Discrepancy in the size was 
observed in 22/59 cases in this series. In four cases, one tube 
contained a conceptus of few millimeters size while the second 
EP enclosed visible fetal parts. The only reliable methodology 
to rule out the presence of chronic EP has been performing 
hysterosalpingography (HSG) to ensure tubal patency espe-
cially when following medical treatment or conservative tubal 
surgery for EP. Walter et al described a case BTP where one 
was acute EP and the second was chronic EP following failed 
medical treatment of previous EP [56].

Surgical findings

Laparoscopy was used in 21/59 (35.6%) for surgery while lap-
arotomy was used in 27/59 cases. The ectopic location in first 
tube was in the ampulla in 24 cases, in the isthmus in 13, while 
no mention of the location in 13. The location in the second 
tube was ampullary in 33 cases, isthmic in six and no mention 
in 11. The EP in the first tube was found to be ruptured in 25 
cases and in the second tube in four cases. Bilateral rupture 
was encountered in one case only.

Management guidelines

Two clinical guidelines for the management of EP have been 
issued by the American College of Obstetrics and Gynecology 
and the Royal College of Obstetricians and Gynecologist with-

out any reference to BTP, probably reflecting the rarity of this 
clinical condition [57, 58]. Furthermore, except for case re-
ports or series, we could find no studies dedicated for the man-
agement of BTP. In spite of the 10% risk of recurrence follow-
ing conservative surgery, this did not deter gynecologists from 
performing salpingostomy to treat ETP. This even became the 
standard of care especially when coupled with another mini-
mally invasive procedure, i.e., laparoscopy. These, however, 
could be done only in stable patients before extensive damage 
of the tube or hemodynamic instability. Early diagnosis could 
be successfully materialized in unilateral EP with the advent of 
TVUS and the wide-spread use of beta-hCG kits, but, unfortu-
nately, not in BTP where diagnosis is still made intraoperative 
in the vast majority of cases.

The choice of treatment in general depends, as with unilat-
eral EP, on the condition of the patient, extent of tubal damage 
and the desire for future fertility [26], in addition to the size and 
location of the ectopic, and the level of beta-hCG. Treatment 
options for cases with spontaneous BTP are basically the same 
as with unilateral EP. The choice of surgical treatment might 
differ between spontaneous BTP and those following ART. 
Conversely, there is a tendency to perform radical surgery in 
the form of bilateral salpingectomy among patients with infer-
tility using ART even when contralateral tubes seem healthy; 
however, in spontaneous BTP, the trend is to do salpingostomy 
if the tube looks benign. In fact, this has shown to result in the 
only successful pregnancy in this series [59]. Two similar cas-
es were traced in the literature with history of BTP treated with 
salpingectomy on one and salpingostomy on the second tube, 
and were reported to have had successful subsequent pregnan-
cies [60]. Likewise, the choice of minimally invasive interven-
tions can be implemented only if diagnosis was achieved early, 
which currently might not be possible in BTP unless substan-
tial improvement in early diagnosis materialize. BTP will re-
main in the vast majority of cases an intraoperative diagnosis. 
This might prevent future development of BTP when a patient 
is destined to rely on ART, which itself is known to increase 
the risks of BTP. On the other hand, for spontaneous BTP, the 
general principles of management of EP are followed. This en-
tails performing laparoscopic conservative surgery whenever 
possible [61]. When the hemodynamic status of the patient is 
stable with intact BTP, a medical treatment with methotrexate 
could be instituted. In 1997, a case of failed treatment with sin-
gle dose IM methotrexate was reported by Marcovici et al be-
fore discovering BTP at laparotomy. They questioned whether 
the use of the recommended standard single dose of 50 mg/kg 
methotrexate for unilateral EP is valid for BTP [42]. In 2001, 
Mock et al reported successful use of methotrexate injection 
under ultrasound guidance in a case of BTP following the use 
of ART [62]. Five cases in this group were subjected to this 
modality of treatment [9, 11, 43, 63, 64]. It was successful in 
one case of 8 weeks + 5 days gestation where methotrexate 
was initiated when prenatal diagnosis of undisturbed unilateral 
EP was made, then another EP was diagnosed 1 week later 
upon close follow-up with beta-hCG and TVUS. Methotrexate 
treatment was extended and was successful [9]. Another suc-
cessful case at 6 weeks was reported by Ghosh et al where the 
diagnosis of the second EP was made several days postopera-
tively and since the patient was stable, they opted for medical 
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treatment [64]. In these two cases, no pretreatment diagnosis 
of BTP was made. Medical treatment failed in the remaining 
three cases. Given this small number of cases we cannot ar-
rive at solid conclusions concerning the appropriateness of this 
treatment modality. We observed no relation between the level 
of beta-hCG and the success of treatment in these five cases. 
The levels among failed treatment cases were 534, 1,866 and 
13,073 IU/L, while among responders it was 2,082 and 2,512 
IU/L. Other important details like the size of the ectopic sacs/
masses or the presence of viable fetuses were not reported in 
all these cases. Should there be more stringent conditions to se-
lect whom can receive this treatment or should larger doses of 
methotrexate be used according to a different protocol (other 
than the single dose) is not clear at this point. It is worth men-
tioning that only one case of failed treatment (1/3) ended with 
bilateral salpingectomy [43]. Laparoscopic surgical treatment 
is preferred to open procedures, because the patient recovers 
more quickly and subsequent rates of intrauterine and EP are 
similar [65]. The possibility of a uterine pregnancy in a patient 
with unruptured tubal EP is around 24-60% [66].

Failure to inspect the contralateral tube, ovaries and the 
whole pelvis even in the presence of dense adhesions was re-
sponsible for failure to identify BTP during surgery in several 
cases. Typically, these patients presented few days later with 
worsening symptoms and increasing levels of beta-hCG and at 
times with acute abdomen due to ruptured EP in the contralat-
eral tube.

Future fertility potential

It is a well-known fact that fertility rate is negatively affected 
following previous EP and may even worsen with a history 
of preexisting infertility [20]. Likewise, BTP is not an excep-
tion. Recurrence rate of unilateral EP is estimated in the range 
of 6-16%, while recurrence after BTP is hard to figure owing 
to the rarity of this condition, nonetheless, it is definitely in-
creased following BTP [67]. No information was available in 
this series concerning recurrence rate of BTP, though a history 
of previous unilateral EP was positive in four cases and history 
of infertility was present in six cases.

The type of surgery, laparotomy vs. laparoscopy or sal-
pingectomy vs. salpingostomy was found to exert no influence 
on the success of future conception. Sommer et al in 2002 
reported that most cases with BTP were managed surgically 
with bilateral salpingectomy thus giving a gloom perspective 
of the outcome in BTP [68]. Actually, salpingectomy is com-
monly done after thorough evaluation of the condition of the 
tube, the contralateral tube, the patient’s plans for future fertil-
ity and the hemodynamic status of the patients. In this series 
of 59 patients, 21 (33.6%) underwent bilateral salpingectomy. 
This does not reflect the actual frequency of bilateral ruptured 
ectopics. In fact, 29 cases had their first EP ruptured; yet, sal-
pingectomy was performed on 43 patients. The second ectopic 
was ruptured in five cases only but again 24 salpingectomies 
were done for the second tube reflecting the fact that causes 
other than ruptured ectopic were determinant in the decision of 
this surgery. Bilateral tubal rupture was found only in one case; 
however, 21 bilateral salpingectomies were done. When com-

pared to the 100% salpingectomy rate reported by Sommer et 
al, the 40% observed in this review is an interesting finding, 
probably reflecting earlier identification before rupture of the 
EP and possibly less existing reasons to remove completely 
both tubes [68].

Successful term pregnancy was reportedly achieved in one 
case when BTP was treated with salpingectomy for one tube 
and salpingostomy for the other tube [59]. A similar case was 
also reported by Mathelier [60].

Suggested key points to improve management

It is extremely important to inspect the entire pelvis, including 
the contralateral tube, during surgery performed for unilateral 
EP, even if this required extensive lysis of adhesions.

HSG is recommended for patients who were treated medi-
cally (methotrexate) or with conservative surgery, in order to 
explore the patency of the tube, as the fate of EP might not al-
ways be complete resolution but might rather end with chronic 
EP. These might not produce high levels of beta-hCG and are 
hence not detectable with serial beta-hCG surveillance.

Tubal surgery has long been found to be an important risk 
factor for the development of EP [29]. Likewise, simple transec-
tion of the tubes (Pomeroy procedure) has also been shown to 
be complicated with BTP in two cases in our series and in other 
case series [39, 69, 70]. This method of sterilization has long 
been criticized by Levy et al in 1988 after reporting the first 
case of BTP following this procedure, and the same may well 
be true for clip-sterilization [71, 72]. Partial salpingectomy for 
the treatment of EP should be critically reassessed and possibly 
replaced with complete salpingectomy in the surgical treatment 
of EP. Tubal remnants pose a risk for recurrent EP [73, 74].

Conclusion

Early identification of BTP is crucial to minimize its related 
devastating complications. This requires some reforms in our 
clinical practice. Patients are advised to report pregnancy as 
early as possible in order to verify the location of pregnancy. 
This should not be limited to high-risk groups, as around 50% 
of patients with BTP lack such risk factors. Furthermore, in 
early pregnancy, routine meticulous sonographic examination 
of the whole pelvis should be executed for intra-, as well as, 
extrauterine pregnancies. Gynecologists should explore con-
tralateral tube and consider performing complete salpingecto-
my while performing surgery on ETP. Furthermore, “Pomeroy 
technique” used for BTL is better replaced with bilateral sal-
pingectomy. Close follow-up with clinical, sonographical and 
serial serum beta-hCG should be routinely implemented for all 
ETP even following salpingectomy.

Supplementary Material

Suppl 1. Relevant Clinical, Diagnostic and Surgical Features 
of the Case Reports of the Review.
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