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A b s t r ac t
Tubal reanastomosis is an option to recanalize fallopian tubes after previous sterilization. Several factors may be important in defining the
success rate afterwards. This paper aimed to describe our experience performing tubal reanastomosis, and discuss the fertility outcome through
a systematic literature review. We successfully performed tubal reanastomosis that resulted in pregnancy within 1 year after the procedure.
Microsurgical tubal reanastomosis was performed with four-stitch technique. In addition, we conducted systematic searching to describe the
efficacy of tubal reanastomosis in reversing the fertility status. MEDLINE database was searched with keywords: tubal reanastomosis, sterilization,
and fertility. According to our criteria and search protocol, 16 studies were found, including 8,584 subjects. Data of pregnancy rate of those
studies were collected to determine a cumulative pregnancy rate. According to our systematic review, we found tubal reanastomosis may result
in successful conception of 70.27% of patients. Moreover, microsurgical tubal reanastomosis has comparable outcome in comparison to minimal
invasive surgical approach. Therefore, tubal reanastomosis with microsurgery may be provided to reverse fertility status in low-resource settings.
Our results mainly impact on patients who underwent tubal sterilization but need a fertility reversal. Our shared technique may be used as an
important insight for the surgical approach. More importantly, pregnancy rates from the systematic review may be used as evidence-based
prediction number of pregnancies.
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Sterilization is one of the preferred contraceptive techniques
for couples who do not want more children. In addition, female
sterilization is often indicated for women when pregnancy is
contraindicated, for example, those who have Class Risk IV of a
major cardiac event. Female sterilization is preferred since the
fecundity loss is unrelated to hormonal change or sexual function
compromise.1 Female sterilization represents around 19% of
contraception use in developing countries. In Indonesia, with the
increasing proportion of women aged 35–49 and an increasing
number of contraceptive prevalence rates (CPR), the estimate of
female sterilization needs is around 28 million women.2 However, in
some patients who previously underwent female sterilization, due to
several reasons they want to have children again. Accordingly, tubal
reanastomosis is one possible way to conceive for women desiring
fertility who previously underwent tubal sterilization. This method
may be preferred especially in low-resource settings or in developing
countries because of its cost-effectiveness and feasibility.2
Tubal reanastomosis is a microsurgical technique to recanalize
fallopian tubes after previous sterilization. This procedure
involves a loupe or microscope for magnifying the tubes during
reanastomosis procedure. Minimally invasive laparoscopy or
robotic-assisted surgery are other alternative ways available to
perform tubal reanastomosis surgery. 3 The outcome and success
rate following tubal reanastomosis differ among patients, indicating
several factors may affect the outcome. This study presents one
report of a successful procedure of tubal reanastomosis. We also
discuss the possible factors to improve the success rate of tubal
reanastomosis. Systematic literature searching was done from the
MEDLINE database.
Our case involves a patient who desired fertility even though
she previously underwent tubal sterilization. We performed a

laparotomy approach to identify the previously ligated fallopian
tubes. Using a loupe, we performed resection on both proximal
and distal ends of the dissected tubes. Interrupted sutures were
done on the mesosalpinx, followed by four stitches on muscular
layers at 6, 3, 9, and 12 o’clock positions. Tubal patency test was
then performed to check the patency of both tubes. An irrigated
methylene blue into both fimbriae tubae indicated the patency of
both tubes. During the 12-month follow-up, our patient became
pregnant and delivered spontaneously.
Tubal reanastomosis is an alternative to in vitro fertilization
(IVF) for patients who desire fertility after tubal sterilization. Some
reports have also mentioned the superiority of tubal reanastomosis,
in terms of feasibility and cost-effectiveness. It is an important
technique in a low-resource setting. However, this method is rarely
performed and less taught in the fellowship training. Pregnancy
rate and the possibility of ectopic pregnancy are the main concerns.
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Therefore, in this paper, we also performed a systematic review of
studies conducted in the last 10 years that evaluated the fertility
outcome of tubal reanastomosis.

Case Description
A 36-year-old woman came to consult concerning the possibility to
get pregnant after undergoing tubal sterilization 5 years ago. She
desired fertility after her remarriage. After being evaluated and the
other causes of infertility were excluded, tubal reanastomosis was
preferred. Informed consent was collected before performing the
operation. Before surgery, we performed hysterosalpingography
to identify the obstructed fallopian tubes.
We performed microsurgical tubal reanastomosis, utilizing fine
sutures, and magnifying loupe. During the operation, identification
of the ligated tubes was needed. We found both tubes were ligated
at distal 1/3rd of the tubes. Step-by-step procedures of surgery we
conducted are mentioned below:
•
•
•
•

•
•
•

Dissection toward both ends of the tubes was initiated before
reanastomosis. Removal of the affected tissue was conducted
carefully to conserve enough length of the tubes.
A probe was gently inserted through distal end of the fimbriae,
pulled through proximal segment of fallopian tube. We used a
flexible stent from catheter No. 6.
Suturing of the mesosalpinx was done initially before
reanastomosis, utilizing 6–0 polypropylene sutures.
Muscular layer of the fallopian tubes was sutured with a
four-stitch technique (at 3, 6, 9, and 12 o’clock position) by
interrupted suture with polypropylene suture no. 6–0. Sutures
were conducted in the submucosal layer of fallopian tubes
muscle, avoiding tubal mucosa when possible.
Finally, serous layers of the tubes were also recovered with
interrupted sutures.
A tubal patency test was done by irrigating methylene blue dye,
for which dye leakage through the abdominal ostium indicated
patent tubes.
After completion of the procedures, pelvis was irrigated with
diluted Dexamethasone in normal saline (1:20) to prevent adhesion.

Illustrated figure of the operation is presented in Figure 1.
After postoperative recovery, the patient was recommended to
have contraception for 3 months. Within 12-month follow-up, the
patient successfully became pregnant.

R e v i e w R e s u lts
Literature searching was performed using the PICO approach, which
involved the clinical question: “How effective is tubal reanastomosis
to recover fertility status of previously sterilized woman?” After
developing this question, we managed to define the following:
P: tubal sterilized woman
I: tubal reanastomosis
C: without tubal reanastomosis
O: fertility rate (pregnancy rate and delivery rate)
We used PUBMED search engine to identify relevant literature
on MEDLINE database. We used keywords: tubal reanastomosis,
sterilization, and fertility. According to these keywords, the results
were as follows:
From a total of 59 results from the database search, we
selected studies based on the following eligibility criteria: the
study must be conducted within the last 10 years, and studying
the fertility outcome (pregnancy rate and/or delivery rate) of tubal
reanastomosis after female sterilization. According to these criteria,
a total of 16 studies were included in our review.

Discussion
Female tubal sterilization is a preferred contraceptive method in
patients who do not intend to have children. It is the most common
contraceptive used in women, and more than 180 million women
have chosen this method.4 Tubal sterilization has a low failure
rate ranging from 0.85–18.5% and a low overall complication
rate. 5 It was first introduced through the laparotomy approach
as the Pomeroy method to ligate and cut both fallopian tubes.
Later, laparoscopic approach was developed to be less invasive
via ligating devices, either electrocautery or application of
fallopian rings or clips. More recently, hysteroscopic sterilization
offers a lesser invasive approach. With the FDA approval to use
nickel titanium (nitol) occlusion material in the tubal ostium in
hysteroscopy, the application of hysteroscopic sterilization is
becoming more popular.6
Globally, it is estimated that about 15% of women who had
tubal sterilization regret their choice due to various reasons, for
example, change of marital status, loss of the child, or change of
attitude. 3 Accordingly, any possible way to restore the fertility
status in females who underwent tubal sterilization is an important
issue.7 Currently, the only options to reverse fertility status after
tubal ligation are either IVF or tubal reanastomosis. Meanwhile,
assisted reproductive technology through IVF is still a costly
option. Across maternal age, tubal reanastomosis shows superior
cost-effectiveness than IVF. Tubal reanastomosis is about 50%
more cost-effective than IVF.8 However, tubal reanastomosis is less
frequently performed and is also less taught in fellowship training.

Tubal Reanastomosis Surgical Technique

Fig. 1: Both tubes were obliterated at distal 1/3rd of the tubes
(as pointed above). Both ovaries and fimbriae were normal

Tubal surgery has evolved to be an effective technique in
reproductive surgery. Successful tubal reanastomosis was initially
performed in animal studies, prior to be conducted in patients
by laparotomy.9 Classical technique of tubal reanastomosis
occupies four muscular interrupted sutures and outer serosa layer
sutures. Avoidance of suture on the mucosa layer is considered to
improve pregnancy rate.10 Technique of tubal reapproximation is
continuously improving. Technique utilizing fewer stitches was
introduced, and even a single continuous suture also offered
alternative option to the interrupted suture to reduce operation
time without compromising tubal patency.11 Despite various
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techniques, the classical technique with four-stitch is still the most
preferable technique.10
Laparoscopic approach facilitates image magnification that
enables sutures in tubal reanastomosis, which is comparable
to laparotomy with microscope. Various suture techniques in
laparoscopic tubal reanastomosis have been described. The most
common technique includes two sutures: at the mesosalpinx and
at the opposite that involves both muscular and the outer serosa
layers. Dubuisson and Swolin introduced a single stitch technique
in 1995 that only requires one suture to align two tubal segments.
They performed suturing to the antimesial edge of the tube,
connecting the layers of the serosa and musculature. This technique
was designed to reduce the length of an operation procedure in
laparoscopic tubal reanstomosis.12 Some authors also reported
sutureless techniques. Automated clipping (autosuture) or tissue
adhesive may be used in the laparoscopic sutureless approaches.
Tulandi combined suturing technique to muscular layers with
tissue adhesive to the serosa. The effectiveness was found similar
to normal laparoscopic tubal reanastomosis using sutures to all
layers.13 However, problems emerged in the application of tissue
adhesive because some negative effects were reported in animal
studies, such as dehiscence, fistulae, and intratubal adhesion.14
Robotic surgery is recently also an available approach in tubal
reanastomosis. Two types of robots were applied in several case
series: the da Vinci Surgical System and Zeus Robotic Surgical
System with varying suture techniques and suture materials.
Kavoussi reported advantages of robotic tubal reanastomosis,
including shorter operative time, less technical difficulty due to
enhanced ergonomics, and minimization of surgical fatigue. They
performed a single-stitch technique, rather than a four-stitch
technique that is more common. Dilute vasopressin was injected
into mesosalpinx for hemostasis. After dissection of the occluded
fallopian tubes, a double-needle 5–0 polyglactin suture was
performed into the lumen at the 12–o’clock position from mucosa
layer into muscularis and out through serosa layer.15
Reanastomosis requires a very thin suture material, and a
loupe or microscopic surgical device is needed to assist suturing of
the tubes. Microsurgical reanastomosis is also considered a good
option, and even better than the laparoscopic approach.3 For several
reasons, the laparoscopic approach is less applicable because it
involves a steep learning curve. The other limitations of laparoscopic
approach are tremor amplification and two-dimensional vision.
This laparoscopic approach is also a very difficult task for
reanastomosis due to a limited degree of freedom for dissection and
suturing.16 Robot-assisted reanastomosis may reduce the tremor
amplification and limited degree of freedom.17 With the precise
assistance of the robotic device, tubal reanastomosis can also be
performed with the single-stitch technique.15 However, there are
cost concerns for robotic tubal reanastomosis.15,17
In our case, we successfully performed microsurgical
laparotomy approach of tubal reanastomosis after identifying the

(Table 1) ligated or dissected fallopian tubes. We used a stent from
catheter No. 6 to facilitate tubal lumen patency while bringing the
two tubal segments together. After removing the ligated tubes, we
performed microsurgery for suturing. Mesosalpinx was sutured with
polypropylene material no. 6.0. Further, muscular layers at the end
of both tubes were identified and they were sutured systematically
at 6, 12, 3, and 9 o’clock with 6.0 polypropylene sutures. The serous
layer was then sutured with nonlocking continuous sutures. Before
we closed the abdomen, the tubal patency test by irrigating
methylene blue dye was done to make sure that both tubes were
patent and there was no leakage from the reanastomosis sutures.
The illustrated figure of the technique is provided in Figure 2.

Effectiveness of Tubal Reanastomosis
Our study collected data within the last 10 years to provide evidence
about the efficacy of tubal reanastomosis after tubal sterilization, in
terms of pregnancy rate. Our results may be used to compare the
efficacy of tubal reanastomosis, and provide evidence to convince
clinicians to perform tubal reanastomosis.
We conducted a systematic literature search to find relevant
studies in the last 10 years. We searched with the PUBMED
search engine and identified 16 studies that met our eligibility
criteria in MEDLINE. Among 8,584 subjects of the studies,
we found that the pregnancy rate ranged between 44 and
85.1%, disregarding the age of the patients. The mean of the
pregnancy rate was 70.27%. In addition, the mean delivery
rate of the cumulated studies was 41.28%. The largest study
of laparoscopic tubal reanastomosis was performed by Feng
et al. that had a pregnancy rate of 67.95% from 156 subjects.
Unfortunately, there were no data provided for delivery rate and
ectopic pregnancy rate.18 In the last 10 years, the pregnancy rate
of laparoscopic tubal reanastomosis ranged between 52.11 and
75.3%.16,18-23 Cumulatively, laparoscopic tubal reanastomosis has
a pregnancy rate of 67.68%, delivery rate of 50.34%, and ectopic
pregnancy rate of 5.64% (Table 2).
Rates of pregnancy were very high in the microsurgical tubal
reanastomosis studies conducted by Moon et al. and Berger et al.
The Korean study by Moon et al. recruited a large number of
subjects, with 961 women. However, that study did not provide
the data of delivery rate. 24 Meanwhile, Berger et al. recruited

Table 1: Searching strategy and number of literatures found
Keywords
(Tubal recanalization) OR reanastomosis
[(Tubal recanalization) OR reanastomosis] AND
sterilization
[(Tubal recanalization) OR reanastomosis AND
sterilization] NOT vasectomy

30

Number of
literature
442
64
59

Fig. 2: Illustration figure of the microsurgery procedure. Interrupted
muscular suture was performed after mesosalpinx suture and
stent insertion
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Table 2: Cumulative pregnancy rate from 8,584 subjects who underwent tubal reanastomosis within the last 10 years
Number of
cases

Pregnancy rate

Delivery rate

Ectopic pregnancy
rate

Robotic surgery

10

8 (80%)

7 (70%)

1 (10%)

Robotic surgery

10
20

7 (70%)
15/20 (75%)

5 (50%)
12/20 (60%)

1 (10%)
2/20 (20%)

Laparoscopy
Laparoscopy
Laparoscopy
Laparoscopy
Laparoscopy
Laparoscopy
Laparoscopy

130
156
27
71
88
29
127
628

98 (75.3%)
106 (67.95%)
15 (55.56%)
37 (52.11%)
58 (65.91%)
17 (58.8%)
94 (74.01%)
425/628 (67.68%)

68 (52.7%)
–
14 (51.85%)
30 (42.25%)
37 (42.05%)
–
74 (58.73%)
223/443 (50.34%)

11 (8.46%)
–
1 (3.70%)
2 (2.82%)
6 (6.82%)
–
5 (3.93%)
25/443 (5.64%)

(Godin et al., 2019)
(Feng et al., 2019)
(Karayalcin et al., 2017)
(Paul, 2015)
(Van De Water et al., 2015)
(Jayakrishnan and Baheti, 2011)
(Schepens et al., 2011)

Microsurgery
Microsurgery
Microsurgery
Microsurgery
Microsurgery
Microsurgery
Microsurgery

10
6,692
961
25
140
19
89
7,936

5 (50%)
4,618 (69%)
817 (85.1%)
11 (44%)
62 (44.29%)
14 (73.68%)
65 (73.03%)
5,592/7,936
(70.46%)

5 (50%)
2,314 (34.58%)
794 (82.62%)
10 (40%)
27 (19.29%)
12 (63.16%)
45 (50.56%)
3,207/7,936
(40.41%)

0 (0%)
870 (13%)
24 (2.5%)
1 (4%)
14 (10%)
4 (21.05%)
6 (6.74%)
919/7,936
(11.58%)

(Koteshwar and Siddesh, 2016)
(Berger, Thorp and Weaver, 2016)
(Moon et al., 2012)
(Ramalingappa and Yashoda, 2012)
(Hirth, 2010)
(Tan and Loh, 2010)
(Schippert et al., 2010)

Cumulative

8,584

6,032/8,584
(70.27%)

3,442/8,339
(41.28%)

946/8,399
(11.34%)

Surgical approach

an even larger number of subjects. They studied the fertility
outcome of microsurgical tubal reanastomosis of 6,692 subjects
and found a pregnancy rate of around 69%. Moreover, they also
mentioned a delivery rate of 34.58% and ectopic pregnancy rate
of 13%.25 Interestingly, our cumulative evidence did not show any
difference of pregnancy rate (p = 0.36) and delivery rate (p = 0.74)
among different surgical approach. Therefore, microsurgery has
comparable effectiveness to minimal invasive surgery in reversing
fertility status after tubal sterilization (Fig. 3).
In addition to the pregnancy and delivery rates, some
studies also mentioned the possible complications, especially
the incidence of ectopic pregnancy. 26-28 It is understandable that
reanastomosis may alter the passage of oocyte or the conception
product into the uterine cavity. Among 8,339 subjects from
14 studies that evaluated the incidence of ectopic pregnancy,
946 cases were found. Thus, the ectopic pregnancy rate
was 11.34%. Ectopic pregnancy rate did not differ significantly
among the different surgical approaches of tubal reanastomosis
(p = 0.51). Location of anastomosis is associated with the
incidence of ectopic pregnancy. When anastomosis is done at
an interstitial-ampulla site, it may have higher probability for
ectopic pregnancy rather than any other site of anastomosis.
Incidence of ectopic pregnancy in interstitial-ampulla anastomosis
was around 20.0%, in comparison to 2.49% of overall ectopic
pregnancy incidence. 24
Some studies were conducted not only to evaluate
the pregnancy outcome, but also to identify the possible
factors that affect the pregnancy rate. One study including
71 subjects conducted by Paul et al. also evaluated the association
with age, duration between sterilization-to-anastomosis,

Author, year
(Kavoussi, Kavoussi and Lebovic,
2014)
(Göçmen, Şanlikan and Uçar, 2013)

type of sterilization, and length of tube after reanastomosis.
However, only length of remaining tube (more than 5 cm) was
significant as a predictor for pregnancy outcome (p = 0.0056).20 In
contrast, the remaining factors were not associated with pregnancy
rate. This finding was relevant with the results of the study
conducted by Jayakrishnan et al. in 2011, that found none of women
(n = 29) from the subjects who had remaining tubal length less than
5 cm could conceive.22 Therefore, tubal length after reanastomosis
is an important parameter to restore fertility status.
Even though age was not a significant factor for pregnancy rate
in the study conducted by Paul et al., several studies mentioned
that age may be an important variable for pregnancy rate after
tubal reanastomosis. The large study by Moon et al. that included
961 women found that the pregnancy rate was higher in the
group with younger age. The pregnancy rate was 90.3% in women
aged <40 years old, while pregnancy rate was lower in the older
group. Pregnancy rate of the group aged >40 years old was
only 53.9%. 24 This result indicates that patients in younger age
may have better prognosis to reverse their fertility status after
tubal reanastomosis.
Surgical technique is also a point of consideration.
Reanastomosis procedure has evolved since first introduced
as macrosurgery reanastomosis, and then involving loupe or
microsurgical reanastomosis. Laparoscopic approach has also
recently improved into robotic-assisted reanastomosis to improve
accuracy of the operation. However, according to our pooled data
(Table 2), the pregnancy rate did not show any marked difference
among various operation approaches. The more important factor
is the sterilization procedure before. Pregnancy rate in women
who underwent sterilization with the Pomeroy method had lower
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Figs 3A to C: Pregnancy rate (A), derlivery rate (B) and ectopic pregnancy rate (C) among different surgical approach of tubal reanastomosis

pregnancy rate (40%), in comparison to those who underwent
laparoscopic tubal ligation (85.1%).22

C o n c lu s i o n
Microsurgical reanastomosis is a feasible and reliable method of
tubal reanastomosis after female sterilization. Our presented case
represents the applicability of the technique with four-stitch sutures.
Microsurgical reanastomosis is not an inferior method compared to
laparoscopic or robotic-assisted reanastomosis, and may be applied
in lower-resource settings. Our systematic review mentioned that
the pregnancy rate of tubal reanastomosis is as high as 70.27% with a
delivery rate of 41.28%. Several factors may improve the pregnancy
rate after tubal reanastomosis. Younger age and tubal length (more
than 5 cm) might improve the pregnancy rate, so they should be
considered in performing tubal reanastomosis.

Clinical Significance
Our results indicated that tubal reanastomosis is a feasible
approach to restore the fertility status of the woman, as long as
there are no other fertility problems. Our patient experienced a
successful pregnancy within 1 year after four-stitch microsurgical
tubal reanastomosis. From the systematic review conducted in this
study, effectiveness of microsurgery is comparable to the more
advanced approaches. Therefore, application of microsurgical tubal
reanastomosis is not only feasible but also effective in reversing
32

fertility status after tubal sterilization. Fertility restoration after
female sterilization is not a myth, it is a hope.
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