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ABSTRACT

Background

Tubal disease accounts for 20% of infertility cases. Hydrosalpinx, caused by distal tubal occlusion leading to fluid accumulation in the
tube(s), is a particularly severe form of tubal disease negatively affecting the outcomes of assisted reproductive technology (ART). It is
thought that tubal surgery may improve the outcome of ART in women with hydrosalpinges.

Objectives

To assess the effectiveness and safety of tubal surgery in women with hydrosalpinges prior to undergoing conventional in vitro fertilisation
(IVF) or intracytoplasmic sperm injection (ICSI).

Search methods

We searched the Cochrane Gynaecology and Fertility (CGF) Group trials register, CENTRAL, MEDLINE, Embase, PsycINFO, CINAHL, DARE,
and two trial registers on 8 January 2020, together with reference checking and contact with study authors and experts in the field to
identify additional trials.

Selection criteria

Randomised controlled trials (RCTs) comparing surgical treatment versus no surgical treatment, or comparing surgical interventions head-
to-head, in women with tubal disease prior to undergoing IVF.

Data collection and analysis

We used Cochrane's standard methodological procedures. The primary outcomes were live birth rate (LBR) and surgical complication
rate per woman randomised. Secondary outcomes included clinical, multiple and ectopic pregnancy rates, miscarriage rates and mean
numbers of oocytes retrieved and of embryos obtained.

Main results

We included 11 parallel-design RCTs, involving a total of 1386 participants. The included trials compared different types of tubal surgery
(salpingectomy, tubal occlusion or transvaginal aspiration of hydrosalpingeal fluid) to no tubal surgery, or individual interventions to one
another. We assessed no studies as being at low risk of bias across all domains, with the main limitations being lack of blinding, wide
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confidence intervals and low event and sample sizes. We used GRADE methodology to rate the quality of the evidence. Apart from one
moderate-quality result in one review comparison, the evidence provided by these 11 trials ranged between very low- to low-quality.

Salpingectomy versus no tubal surgery

No included study reported on LBR for this comparison. We are uncertain of the effect of salpingectomy on surgical complications such
as the rate of conversion to laparotomy (Peto odds ratio (OR) 5.80, 95% confidence interval (Cl) 0.11 to 303.69; one RCT; n = 204; very low-
quality evidence) and pelvic infection (Peto OR 5.80, 95% CI 0.11 to 303.69; one RCT; n = 204; very low-quality evidence). Salpingectomy
probably increases clinical pregnancy rate (CPR) versus no surgery (risk ratio (RR) 2.02, 95% Cl 1.44 to 2.82; four RCTs; n = 455; |2 =
42.5%; moderate-quality evidence). This suggests that in women with a CPR of approximately 19% without tubal surgery, the rate with
salpingectomy lies between 27% and 52%.

Proximal tubal occlusion versus no surgery

No study reported on LBR and surgical complication rate for this comparison. Tubal occlusion may increase CPR compared to no tubal
surgery (RR 3.21,95% Cl 1.72 to 5.99; two RCTs; n = 209; 12 = 0%); low-quality evidence). This suggests that with a CPR of approximately 12%
without tubal surgery, the rate with tubal occlusion lies between 21% and 74%.

Transvaginal aspiration of hydrosalpingeal fluid versus no surgery

No study reported on LBR for this comparison, and there was insufficient evidence to identify a difference in surgical complication rate
between groups (Peto OR not estimable; one RCT; n = 176). We are uncertain whether transvaginal aspiration of hydrosalpingeal fluid
increases CPR compared to no tubal surgery (RR 1.67, 95% CI 1.10 to 2.55; three RCTs; n = 311; 12 = 0%, very low-quality evidence).

Laparoscopic proximal tubal occlusion versus laparoscopic salpingectomy

We are uncertain of the effect of laparoscopic proximal tubal occlusion versus laparoscopic salpingectomy on LBR (RR 1.21, 95% CI 0.76
to 1.95; one RCT; n = 165; very low-quality evidence) and CPR (RR 0.81, 95% CI 0.62 to 1.07; three RCTs; n = 347; 12 = 77%); very low-quality
evidence). No study reported on surgical complication rate for this comparison.

Transvaginal aspiration of hydrosalpingeal fluid versus laparoscopic salpingectomy

No study reported on LBR for this comparison, and there was insufficient evidence to identify a difference in surgical complication rate
between groups (Peto OR not estimable; one RCT; n = 160). We are uncertain of the effect of transvaginal aspiration of hydrosalpingeal fluid
versus laparoscopic salpingectomy on CPR (RR 0.69, 95% CI 0.44 to 1.07; one RCT; n = 160; very low-quality evidence).

Authors' conclusions

We found moderate-quality evidence that salpingectomy prior to ART probably increases the CPR compared to no surgery in women
with hydrosalpinges. When comparing tubal occlusion to no intervention, we found that tubal occlusion may increase CPR, although
the evidence was of low quality. We found insufficient evidence of any effect on procedure- or pregnancy-related adverse events when
comparing tubal surgery to no intervention. Importantly, none of the studies reported on long term fertility outcomes. Further high-quality
trials are required to definitely determine the impact of tubal surgery on IVF and pregnancy outcomes of women with hydrosalpinges,
particularly for LBR and surgical complications; and to investigate the relative efficacy and safety of the different surgical modalities in the
treatment of hydrosalpinges prior to ART.

PLAIN LANGUAGE SUMMARY

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation
Review question

We reviewed the efficacy and safety of performing surgery on women with known disease of the fallopian tube, particularly hydrosalpinx (a
condition in which fluid accumulates in one or both fallopian tubes, leading to poor reproductive success), before in vitro fertilisation (IVF)
and intracytoplasmic sperm injection (ICSI). We aimed to compare all types of surgery on the fallopian tube with no surgery prior to IVF.
These types of surgery include salpingectomy, where one or both fallopian tubes are removed; tubal occlusion, where the fallopian tubes
are blocked using metal clips or divided with scissors and electrocautery so that the fluid from existing hydrosalpinges does not reach the
cavity of the womb; and ultrasound-guided aspiration of the hydrosalpingeal fluid through the vagina. Where evidence was available, we
also aimed to compare any type of fallopian tube surgery to any other type of fallopian tube surgery.

Background

Up to one in five women who suffer with infertility are diagnosed with blockage of one or both fallopian tubes. IVF treatment is used for
women with tubal disease, as the eggs and sperm are manipulated outside the body. The resulting embryos are transferred back into
the cavity of the womb, without the need for open fallopian tubes. However, research has shown that in cases of tubal blockage, women
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may develop a condition termed hydrosalpinx, where fluid accumulates inside the tubes and may prevent the successful implantation of
embryos created by IVF. Tubal surgery has therefore been suggested to treat hydrosalpinges, as it may prevent the hydrosalpingeal fluid
from reaching the cavity of the womb. If this fluid reaches the womb cavity, it may negatively affect the success of assisted conception.

Study characteristics

We found 11 randomised controlled trials comparing surgery on the fallopian tube to no tubal surgery in a total of 1386 women with
hydrosalpinges prior to IVF. The evidence is current to January 2020.

Key results

No studies reported on live birth rates in the main comparison of tubal surgery versus no tubal surgery. Compared to no surgery in the
fallopian tube, salpingectomy probably increases the chance of clinical pregnancy. The evidence suggests that if the chance of clinical
pregnancy is assumed to be 19% with no salpingectomy, the chance of clinical pregnancy following salpingectomy would be between 27%
and 52%. There was a lack of sufficient data to identify an effect of the different types of tubal surgery on adverse events such as surgical
complications, miscarriage and ectopic pregnancy.

Quality of the evidence

Apart from one moderate-quality result in one review comparison, the evidence provided by these 11 trials ranged from very low- to low-
quality. The main limitations in this body of research were the lack of blinding (the process where the women participating in the trial,
as well as the research staff, are not aware of the intervention used), inconsistency (differences in results across studies) and imprecision
(random error and small size of each study) .

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review) 3
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SUMMARY OF FINDINGS

Summary of findings 1. Tubal surgery versus no surgery for tubal disease in women due to undergo in vitro fertilisation

Tubal surgery compared to no surgery for tubal disease in women due to undergo in vitro fertilisation

Patient or population: tubal disease in women due to undergo in vitro fertilisation

Setting: assisted reproduction clinic
Intervention: tubal surgery
Comparison: no tubal surgery

Outcomes Anticipated absolute effects” Relative effect = Number of par- Quality of the Comments

(95% CI) (95% Cl) ticipants evidence

(studies) (GRADE)

Risk with no Risk with tubal

tubal surgery surgery
Live birth rate No studies reported on this outcome for the

main comparison.

Surgical complication
rate
- conversion to laparoto-
my
Salpingectomy (all meth- 0 per 1,000 0 per 1,000 Peto OR 5.80 204 BOOO We are uncertain of the effect of salpingecto-
ods) (0to 0) (0.11 to 303.69) (1 RCT) Very lowa,b,d my on the rate of conversion to laparotomy.
Surgical complication
rate
- pelvic infection
Salpingectomy (all meth- 0 per 1,000 0 per1,000 (0to Peto OR5.80 204 (1 RCT) BOOO We are uncertain of the effect of salpingecto-
ods) 0) (0.11 to 303.69) Very lowa,b.d my on the rate of pelvic infection.
Transvaginal aspiration of 0 per 1,000 0 per1,000 (0to Notestimable 176 (1 RCT) - There were insufficient data to estimate dif-
hydrosalpingeal fluid 0) ferences between groups.
Clinical pregnancy rate
Salpingectomy (all meth- 186 per 1,000 376 per 1,000 RR2.02 455 DODO Salpingectomy probably increases clinical
ods) (268 to 524) (1.44t02.82) (4 RCTs) Moderate? pregnancy rate.
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Tubal occlusion (all meth- 123 per 1,000 396 per 1,000 RR3.21 209 BPOO Tubal occlusion may increase clinical preg-

ods) (212 to 740) (1.72t0 5.99) (2 RCTs) Lowa,b nancy rate.

Transvaginal aspiration of 178 per 1,000 297 per 1,000 RR1.67 311 BOOO We are uncertain whether transvaginal aspi-

hydrosalpingeal fluid (196 to 453) (1.10 to 2.55) (3RCTs) Very lowa.b,c ration of hydrosalpingeal fluid increases clini-
cal pregnancy rate.

Miscarriage rate

Salpingectomy (all meth- 53 per 1,000 48 per 1,000 Peto OR0.91 329 SDOO Salpingectomy may have little or no differ-

ods) (18 to 126) (0.33t02.52) (3RCTs) Lowa,b ence in miscarriage rate.

Tubal occlusion (all meth- 67 per 1,000 40 per 1,000 Peto OR 0.55 65 DOOO We are uncertain of the effect of tubal occlu-

ods) (4to 411) (0.04 to 8.43) (LRCT) Very lowa,b.d sion on miscarriage rate.

Transvaginal aspiration of 44 per 1,000 56 per 1,000 Peto OR 1.27 311 flelelo) We are uncertain of the effect of transvaginal

hydrosalpingeal fluid (21 to 148) (0.44 to 3.66) (3 RCTs) Very lowa.b,c aspiration of hydrosalpingeal fluid on miscar-
riage rate.

Ectopic pregnancy rate

Salpingectomy (all meth- 23 per 1,000 8 per 1,000 Peto OR 0.29 329 BDOO Salpingectomy may reduce ectopic pregnan-

ods) (1to 55) (0.04to 2.11) (3RCTs) Lowa,b cy rate.

Tubal occlusion (allmeth- 0 per 1,000 0 per 1,000 Peto OR 3.67 65 lelele) We are uncertain of the effect of tubal occlu-

ods) (0to 0) (0.04 to 384.48) (LRCT) Very lowa,b.d sion on miscarriage rate.

Transvaginal aspiration of 15 per 1,000 10 per 1,000 Peto OR0.59 311 BOOO We are uncertain of the effect of transvaginal

hydrosalpingeal fluid (2to61) (0.08to 4.61) (3 RCTs) Very lowa.b,c aspiration of hydrosalpingeal fluid on ectopic

pregnancy rate.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; IVF/ICSI: in vitro fertilisation/intracytoplasmic sperm injection; OR: odds ratio; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence

High quality: further research is very unlikely to change our confidence in the estimate effect.
Moderate quality: further research is likely to have an important impact on our confidence in the estimate of effect and may change the estimate.

Low quality: further research is very likely to have an important impact on our confidence in the estimate of effect and is likely to change the estimate.
Very low quality: we are very uncertain about the estimate.

adDowngraded one level for imprecision: wide confidence intervals.
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bbowngraded one level for imprecision: low number of participants.
cDowngraded one level for risk of bias: at least one study with two domains at high risk of bias.
dDowngraded one level for imprecision: single small study.

Summary of findings 2. Laparoscopic proximal tubal occlusion versus laparoscopic salpingectomy for tubal disease in women due to undergo in vitro
fertilisation

Laparoscopic proximal tubal occlusion versus laparoscopic salpingectomy for tubal disease in women due to undergo in vitro fertilisation

Patient or population: tubal disease in women due to undergo in vitro fertilisation
Setting: assisted reproduction clinic

Intervention: proximal tubal occlusion

Comparison: laparoscopic salpingectomy

Outcomes Anticipated absolute effects” Relative effect  N¢ of partici- Certainty of Comments

(95% Cl) (95% Cl) pants the evidence

(studies) (GRADE)

Risk with la- Risk with prox-

paroscopic imal tubal oc-

salpingectomy clusion
Live birth rate
Laparoscopic proximal tubal 268 per 1,000 325 per 1,000 RR1.21 165 flolClC] We are uncertain of the effect of laparo-
occlusion vs laparoscopic (204 to 523) (0.76 to 1.95) (1RCT) Very lowa.bc scopic proximal tubal occlusion on live
salpingectomy birth rate compared to laparoscopic salp-

ingectomy.

Surgical complication rate No study reported on this outcome for la-
- wound infection paroscopic proximal tubal occlusion.
Surgical complication rate No study reported on this outcome for la-
- pelvic infection paroscopic proximal tubal occlusion.
Clinical pregnancy rate
Laparoscopic proximal tubal 410 per 1,000 332 per 1,000 RR0.81 347 lolole] We are uncertain of the effect of laparo-
occlusion vs laparoscopic (254 to 439) (0.62t0 1.07) (3RCTs) Very lowa,c.d scopic proximal tubal occlusion on clinical

salpingectomy

pregnancy rate compared to laparoscopic
salpingectomy.

Miscarriage rate
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Laparoscopic proximal tubal 30 per 1,000 23 per 1,000 Peto OR0.74 265 SPOO Laparoscopic proximal tubal occlusion
occlusion vs laparoscopic (5t098) (0.16t0 3.34) (2RRCTs) Lowa,C may reduce miscarriage rate slightly com-
salpingectomy pared to laparoscopic salpingectomy.

Ectopic pregnancy rate

Laparoscopic proximal tubal 0 per 1,000 0 per 1,000 Peto OR7.39 100 lolClC] We are uncertain of the effect of laparo-
occlusion vs laparoscopic (0to 0) (0.15t0372.38)  (1RCT) Very lowa.bc scopic proximal tubal occlusion on ec-
salpingectomy topic pregnancy rate compared to laparo-

scopic salpingectomy.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and
its 95% Cl).

Cl: confidence interval; IVF/ICSI: in vitro fertilisation/intracytoplasmic sperm injection; OR: odds ratio; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence

High certainty: We are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different

Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

aDowngraded one level for imprecision: low number of participants.
bbowngraded one level for imprecision: single small study.
cDowngraded one level for imprecision: wide confidence intervals.
dDowngraded one level for inconsistency: high degree of heterogeneity.

Summary of findings 3. Transvaginal aspiration of hydrosalpingeal fluid versus laparoscopic salpingectomy for tubal disease in women due to
undergo in vitro fertilisation

Transvaginal aspiration of hydrosalpinx versus laparoscopic salpingectomy for tubal disease in women due to undergo in vitro fertilisation

Patient or population: tubal disease in women due to undergo in vitro fertilisation
Setting: assisted reproduction clinic

Intervention: transvaginal aspiration of hydrosalpinx

Comparison: laparoscopic salpingectomy

Outcomes Anticipated absolute effects* (95%  Relative effect  Ne of partici- Certainty of Comments
Cl) (95% Cl) pants the evidence
(studies) (GRADE)
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Risk with la-
paroscopic
salpingectomy

Risk with trans-
vaginal aspira-
tion of hydros-
alpingeal fluid

Live birth rate

No studies reported on this outcome.

Surgical com- 0 per 1,000 0 per 1,000 not estimable 160 - There were insufficient data to estimate differences

plication rate (0to 0) (LRCT) between groups.

Clinical preg- 400 per 1,000 276 per 1,000 RR0.69 (0.44t0 160 lelelo) We are uncertain of the effect of transvaginal aspira-

nancy rate (176 to 428) 1.07) (LRCT) Very lowa,b,c tion of hydrosalpingeal fluid on clinical pregnancy rate
compared to laparoscopic salpingectomy.

Miscarriage 38 per 1,000 38 per 1,000 Peto OR 1.00 160 @000 We are uncertain of the effect of transvaginal aspira-

rate (8 to 180) (0.20 to0 5.08) (1 RCT) Very lowa,b.c tion of hydrosalpingeal fluid on miscarriage rate com-
pared to laparoscopic salpingectomy.

Ectopic preg- 0 per 1,000 0 per 1,000 Peto OR 7.39 160 DO We are uncertain of the effect of transvaginal aspira-

nancy rate (0to 0) (0.15t0372.38) (1 RCT) Very lowa,b,c tion of hydrosalpingeal fluid on ectopic pregnancy

rate compared to laparoscopic salpingectomy.

*The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention (and

its 95% Cl).

Cl: confidence interval; IVF/ICSI: in vitro fertilisation/intracytoplasmic sperm injection; OR: odds ratio; RCT: randomised controlled trial; RR: risk ratio.

GRADE Working Group grades of evidence
High certainty: We are very confident that the true effect lies close to that of the estimate of the effect
Moderate certainty: We are moderately confident in the effect estimate: The true effect is likely to be close to the estimate of the effect, but there is a possibility that it is
substantially different
Low certainty: Our confidence in the effect estimate is limited: The true effect may be substantially different from the estimate of the effect

Very low certainty: We have very little confidence in the effect estimate: The true effect is likely to be substantially different from the estimate of effect

aDowngraded one level for imprecision: low number of participants.

bDowngraded one level for imprecision: single small study.

¢Downgraded one level for imprecision: wide confidence intervals.
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BACKGROUND

Description of the condition

Infertility is common, affecting up to one in six heterosexual
couples trying to conceive. Tubal pathology, whereby there
is mechanical obstruction or altered function of one or both
fallopian tubes, accounts for 20% of infertility cases and has
many aetiologies including pelvic infection, previous abdominal
surgery and endometriosis (Evers 2002; NICE 2013). In cases of
distal tubal occlusion, fluid accumulation may occur inside the
fallopian tube(s), leading to the formation of hydrosalpinx, which
is considered to be the most severe form of tubal disease due
to its negative impact upon both natural and assisted conception
outcomes (Strandell 2002).

Rather than passively reducing fecundity, tubal disease may
actively contribute to early reproductive failure (Chan 2002).
Such a deleterious effect has been linked to different possible
mechanisms, including the presence of molecules secreted by the
tubal epithelium or contained in hydrosalpingeal fluid that are toxic
to gametes and embryos (Bao 2017; Mukherjee 1996; Zeyneloglu
1998); an altered nutrient environment within the fallopian tube
fluid affecting the early stages of embryogenesis (Bao 2017; Dickens
1995; Koong 1998; Tay 1997); an abnormal uterotubal flow leading
to impaired fertilisation, endometrial receptivity and implantation
(Cheng 2015; Eytan 2001; Meyer 1997; Zeyneloglu 1998); and a
direct cytotoxic effect on the endometrium resulting from the
leakage of hydrosalpingeal fluid through the uterine cavity, termed
hydrorrhoea (Andersen 1996; Mansour 1991; Strandell 2002).

Assisted reproductive technology (ART), whereby human gametes
and embryos are manipulated outside the body with the goal of
achieving a pregnancy, was first developed to circumvent the tubal
stages of fertilisation and early embryogenesis in women with
fallopian tube pathology (Edwards 1984). Nevertheless, since the
inception of in-vitro fertilisation (IVF) there has been a growing
body of evidence demonstrating a reduction in pregnancy rates,
and an increased risk of early pregnancy loss, in women with tubal
disease undergoing ART, particularly where hydrosalpinx is present
(Bao 2017; Camus 1999; Chu 2015; Fleming 1996; Kassabji 1994;
Strandell 1994; Vandromme 1995; Van Voorhis 2019; Zeyneloglu
1998). This has generated support towards treating hydrosalpinx
prior to ART, although there remains a paucity of evidence on
the relative efficacy and side-effect profile of different treatment
modalities (Aboulghar 1998; Lass 1999; Van Voorhis 2019).

Description of the intervention

There is no consensus on how to best manage women with tubal
disease prior to IVF. In those with hydrosalpinx, treatment options
aim to remove the detrimental effect of the hydrosalpingeal fluid by
eitheraspirating it under ultrasound guidance; draining it by means
of salpingostomy; isolating the hydrosalpinges from the uterine
cavity via laparoscopic or hysteroscopic proximal tubal occlusion;
or most often by removing the affected fallopian tube(s) altogether
(salpingectomy).

How the intervention might work

Tubal surgery prior to ART mainly aims to remove the deleterious
effect of hydrosalpingeal fluid upon embryo development and
endometrial receptivity. Different surgical techniques have been

employed to this effect, including salpingectomy, tubal occlusion,
aspiration of hydrosalpingeal fluid and salpingostomy.

Salpingectomy remains the most commonly used treatment for
hydrosalpinges, and the previous version of this review concluded
that the odds of ongoing pregnancy (odds ratio (OR) 2.14, 95%
confidence interval (Cl) 1.23 to 3.73) and of clinical pregnancy
(OR 2.31, 95% CI 1.48 to 3.62) were increased with laparoscopic
salpingectomy for hydrosalpinges prior to IVF in comparison to
no intervention (Johnson 2010). Salpingectomy is nonetheless
invasive, irreversible and may be technically difficult to perform in
women with dense pelvic adhesions (Dreyer 2016). Moreover, while
a recent meta-analysis of eight non-randomised and randomised
studies concluded that salpingectomy does not appear to reduce
ovarian reserve (Mohamed 2017), there is evidence demonstrating
that the ovarian response to controlled stimulation in ART may be
impaired in women with a history of previous salpingectomy (Fan
2016; Gelbaya 2006; Lass 1998).

Tubal occlusion is perceived to be less invasive than salpingectomy
and can be achieved via hysteroscopy (by inserting intratubal
devices) or laparoscopy (by applying proximal tubal clips or
cauterisation). Both approaches have been widely used in female
sterilisation with high success rates (Hurskainen 2010; Smith
2010) and, more recently, in women with hydrosalpinx to prevent
leakage of hydrosalpingeal fluid into the endometrial cavity prior to
undergoing ART (Rosenfield 2005; Stadtmauer 2000). Nevertheless,
the Essure® device, previously used for tubal occlusion to
achieve sterilisation or treat hydrosalpinges, has been recently
discontinued worldwide due to safety concerns (Horwell 2017).

Ultrasound-guided transvaginal aspiration of hydrosalpingeal fluid
has also been proposed as an alternative to salpingectomy as
it is safe, less invasive and can be performed in an outpatient
setting. However, the risk of hydrosalpinx recurrence within two
weeks following aspiration has been shown to be as high as 30%,
suggesting its long-term effectiveness may be low (Hammadieh
2008).

Salpingostomy involvesincising the fallopian tubes via laparoscopy
or laparotomy, thus allowing for the drainage of fluid where
hydrosalpinx is present. The benefits of salpingostomy include
a low complication rate and the potential for future natural
conception (Taylor 2001). Yet a recent systematic review
demonstrated that although the live birth rate (LBR) achieved
by natural conception following salpingostomy was 25%, the
procedure carries a 10% risk of ectopic pregnancy (Chu 2015).

Why it is important to do this review

This review update stems from the need to establish which
interventions are safest and most effective in achieving a live
birth in women with hydrosalpinx prior to undergoing IVF. In
addition to comparing the overall effect of all forms of tubal surgery
versus no intervention, there is a need to investigate the relative
effectiveness and safety of individual surgical modalities in head-
to-head comparisons.

Crucially, since the previous version of this review, new randomised
controlled data on live birth rates following salpingectomy and
tubal occlusion have been published. It is therefore important to
reappraise the available evidence in order to best inform women
and clinicians when making management decisions.

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review) 9
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OBJECTIVES

To assess the effectiveness and safety of tubal surgery in women
with tubal disease prior to undergoing conventional IVF or
intracytoplasmic sperm injection (ICSI).

METHODS

Criteria for considering studies for this review
Types of studies

We included all published and unpublished randomised controlled
trials (RCTs) comparing women undergoing surgical treatment
for tubal disease prior to IVF with a control group receiving no
intervention or any other form of surgical treatment. We planned to
include cross-over trials only if phase one data could be extracted.
We excluded quasi-randomised trials.

Types of participants

We included women with a known diagnosis of tubal disease (by
means of diagnostic surgery or imaging such as simple ultrasound,
hysterosalpingogram or hysterosalpingo-contrast sonography) due
to undergo IVF. There were no exclusion criteria.

Types of interventions

We included all studies where any surgical procedure
performed unilaterally and/or bilaterally for tubal disease (such
as salpingectomy, tubal occlusion, ultrasound guided/surgical
aspiration of hydrosalpinx fluid or salpingostomy) was compared
with any other tubal surgery, non-surgical intervention or no
intervention.

Types of outcome measures
Primary outcomes

1. LBR per woman randomised, defined as the delivery of a live
fetus after 22 completed weeks of gestational age (Zegers-
Hochschild 2017)

2. Surgical complication rate per woman randomised, e.g.
intraoperative bleeding or vasomotor instability, infection, need
for repeat surgery or overall complications as reported by
trialists

Secondary outcomes

1. Clinical pregnancy rate (CPR) per woman randomised, defined
as the presence of one or more gestational sacs on ultrasound
(Zegers-Hochschild 2017)

2. Multiple pregnancy rate per woman randomised, defined as the
number of twin, triplet or higher-order pregnancies confirmed
by ultrasound or delivery

3. Miscarriage rate per woman randomised, defined as the
spontaneous loss of an intrauterine pregnancy prior to 22
completed weeks of gestational age (Zegers-Hochschild 2017)

4. Ectopic pregnancy rate per woman randomised, defined
as pregnancy outside the uterine cavity as diagnosed by
ultrasound, surgical identification or histopathology (Zegers-
Hochschild 2017)

5. Mean number of oocytes retrieved per woman randomised

6. Mean number of embryos obtained per woman randomised

If outcomes were not reported as above, sufficient information had
to be available to convert results to the outcomes stated above.

Search methods for identification of studies

We performed searches for all published and unpublished RCTs of
women diagnosed with tubal disease receiving surgical treatment
prior to IVF.

Electronic searches

We searched the following electronic databases;

1. The Cochrane Gynaecology and Fertility Group (CGFG)
Specialised Register of Controlled Trials (PROCITE platform);
searched 8 January 2020 (Appendix 1).

2. Cochrane CENTRAL via the Cochrane Register of Studies Online
(CRSO) web platform; searched 8 January 2020 (Appendix 2).

3. MEDLINE; searched from 1946 to 8 January 2020 (OVID platform)
(Appendix 3).

4. Embase; searched from 1980 to 8 January 2020 (OVID platform)
(Appendix 4).

5. PsycINFO;searched from 1806 to 8 January 2020 (OVID platform)
(Appendix 5).

6. Cumulative Index to Nursing and Allied Health Literature
(CINAHL); searched from 1961 to 8 January 2020 (EBSCO
platform) (Appendix 6).

We combined the MEDLINE search with the Cochrane highly
sensitive strategy for identifying randomised trials, which appears
in Chapter 6 of the Cochrane Handbook for Systematic Reviews of
Interventions (Lefebvre 2011). Embase and PsycINFO searches were
combined with trial filters developed by the Scottish Intercollegiate
Guidelines Network () (www.sign.ac.uk/what-we-do/methodology/
search-filters/).

We searched the following additional sources of trials.

1. Trial registers for ongoing and registered trials
a. ClinicalTrials.gov, a service of the US National Institutes of
Health (www.clinicaltrials.gov).
b. World Health Organization International Clinical Trials
Registry Platform search portal (www.who.int/trialsearch).
2. DARE (Database of Abstracts of Reviews of Effects) in the
Cochrane Library at onlinelibrary.wiley.com (for reference lists
from relevant non-Cochrane reviews).
3. Web of Knowledge (wokinfo.com).
4. OpenGrey; for
(www.opengrey.eu).
5. LILACS (Latin American and Caribbean Health Science
Information Database); (regional.bvsalud.org).
6. PubMed and Google (for recent trials not yet indexed in
MEDLINE).

unpublished  reports from  Europe

Searching other resources

In consultation with the Cochrane Gynaecology and Fertility (CGF)
Group Information Specialist, we handsearched relevant journals
and conference abstracts that were not covered by the above
sources, without language restrictions,

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review) 10
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Data collection and analysis
Selection of studies

Two review authors (PM and EXG) carried out an initial screen
of titles and abstracts obtained by the searches and identified
potentially eligible studies. We then retrieved the full text of all
potentially eligible studies. Two review authors (PM and EXG)

independently examined the full-text articles for compliance with
the inclusion criteria and selected studies eligible for inclusion
in the review. We corresponded with study investigators as
required to clarify study eligibility, and resolved disagreements
about study eligibility by discussion or through arbitration by a
third reviewer (IG). We documented the selection process using
a Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) flow chart (Moher 2009) (Figure 1).

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review) 11
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.



= COCh rane Trusted evidence.
o § d decisions.
N LI b ra ry g‘e;::':eal:l:.lswns

Cochrane Database of Systematic Reviews

Figure 1. Study flow diagram.
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Data extraction and management

Two review authors (PM and EXG) independently assessed study
characteristics and methodological details of included studies and
extracted data. We resolved differences in opinion by discussion
between the two review authors or by consultation with a third
review author (IG). Where studies had multiple publications, we
assessed overlapping reports and collated them under a single

study ID, with multiple references as required. Where we required
additional information on trial methodology, original trial data
or both, we contacted corresponding authors. We sent reminder
correspondence, if we did not receive a reply within two weeks.

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review) 12
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Assessment of risk of bias in included studies

Two review authors (PM and EXG) independently assessed the
included studies for risk of bias using the Cochrane 'Risk
of bias' assessment tool (Higgins 2011). We assessed the
following parameters: allocation (random sequence generation
and allocation concealment); performance (blinding of participants
and personnel); detection (blinding of outcome assessors); attrition
(incomplete outcome data); reporting (selective reporting); and
other bias. We resolved differences in opinion by consultation with
athird reviewer (1G). We described all judgements fully as presented
in the 'Risk of bias' table, which has been incorporated into the
interpretation of review findings by means of sensitivity analyses.

Measures of treatment effect

We performed statistical analyses according to Cochrane guidance.
For dichotomous data (e.g. LBR) we used the number of events
in the control and intervention groups of each study to calculate
Mantel-Haenszel risk ratios (RRs) with 95% Cls. We then combined
these for meta-analysis using RevMan 5.3 software and a fixed-
effect model. For outcomes with a small number of events, we
used a Peto OR with its 95% ClI instead. For continuous data, we
calculated mean differences (MDs) or standardized mean difference
(SMD) between treatment groups and presented these with 95% Cls
for all outcomes.

Unit of analysis issues

The primary analysis was done per woman randomised. We
planned to summarise in an additional table data that did not allow
valid analysis (e.g. 'per cycle' or 'per pregnancy' data) but did not
include these in the meta-analysis. We counted multiple birth as
a single live birth event. We planned to include only first-phase
data obtained from cross-over trials. If studies reported only 'per
cycle' data, we contacted study authors to request 'per woman
randomised' data.

Dealing with missing data

We analysed data on an intention-to-treat (ITT) basis to the
extent possible and attempted to obtain missing data from the
original trialists. When data on live birth or clinical pregnancy were
unobtainable, we assumed that the outcome did not occur. For
other outcomes, we analysed only available data. We planned to
subject any imputation to sensitivity analysis.

When studies reported sufficient data to allow calculation of
MDs but provided no information on standard deviation (SD), we
assumed that the outcome had an SD equal to the highest SD
provided by other studies included in the same analysis.

Based on the extent to which data were missing, we explored the
potential impact of the missing data on the results by sensitivity
analysis.

Assessment of heterogeneity

We assessed statistical heterogeneity by measurement of the
12 statistic to determine whether clinical and methodological
characteristics of the included studies were sufficiently similar
for meta-analysis. We considered an 12 measurement greater
than 50% as an indicator of substantial heterogeneity (Higgins
2011). We explored substantial heterogeneity by conducting
planned subgroup analyses as detailed below. We took any

statistical heterogeneity into account when interpreting the results,
especially if variation in the direction of effect was noted.

Assessment of reporting biases

We aimed to minimise the potential impact of publication bias
and other reporting bias by ensuring a comprehensive search
of multiple databases and grey literature. We planned that if 10
or more studies were included in the same analysis, we would
produce a funnel plot to explore the impact of small-study effects
(a tendency for estimates of the intervention effect to be more
beneficial in smaller studies) (Higgins 2011).

Data synthesis

We combined data from the primary studies using a fixed-
effect model for the comparison between different tubal surgery
techniques or no surgical intervention prior to IVF.

If studies analysing individual surgical techniques were
sufficiently similar (e.g. tubal occlusion, hydrosalpinx aspiration,
salpingectomy) we combined and stratified the data using a fixed-
effect model in the following comparisons:

1. Surgical treatment (all types) versus no surgery on the fallopian
tube, followed by IVF. We stratified this according to the type of
tubal surgery undertaken:

a. Salpingectomy versus no intervention on the fallopian tube,
followed by IVF;
b. Occlusion of the fallopian tube versus no intervention on the
fallopian tube, followed by IVF
i. Hysteroscopic tubal occlusion versus no intervention on
the fallopian tube

ii. Laparoscopic tubal occlusion versus no intervention on
the fallopian tube;

c. Aspiration of hydrosalpingeal fluid versus no surgery,
followed by IVF;

2. One tubal surgery modality (i.e. salpingectomy, tubal occlusion
or aspiration of hydrosalpingeal fluid) versus any other type of
tubal surgery.

In meta-analyses, we graphically displayed an increase in the
risk of a particular outcome that may be beneficial (e.g. LBR) or
detrimental (e.g. adverse effects rate) to the right of the centre-line
and a decrease in the odds of an outcome to the left of the centre-
line.

Subgroup analysis and investigation of heterogeneity

Where data were available, we aimed to conduct a subgroup
analysis to obtain separate evidence for primary outcomes within
the following subgroups.

1. Age: women aged <40 years or 240 years. Female age is the
principal limiting factor of ART success and could have affected
the reported pregnancy outcomes regardless of tubal disease.

Sensitivity analysis

We planned to conduct sensitivity analyses for the primary
outcome measures to determine whether conclusions were robust
to arbitrary decisions made regarding eligibility and analysis.
These analyses were to include consideration of whether review
conclusions would have differed if:
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1. eligibility had been restricted to studies at low risk of bias (i.e. no
high or unclear risk of selection bias);

2. arandom-effects model had been adopted;

3. the unit of analysis had been per clinical pregnancy rather
than per woman, for relevant outcomes (multiple pregnancy,
miscarriage); or

4. the summary effect measure was expressed as odds ratio rather
than relative risk;

5. studies with imputed results had been removed from the
analysis.

Where we detected substantial heterogeneity, we explored clinical
or methodological differences between or among studies that
might have accounted for the heterogeneity.

Overall quality of the body of evidence: 'Summary of findings'
table

We generated GRADE 'Summary of findings' (SoF) tables using
GRADEpro software (GRADEpro GDT 2015). Two review authors
(PM and EXG) prepared these tables, working independently. The
two review authors resolved disagreements by discussion and
consensus.

In using GRADE methodology, review authors considered several
criteria to assess the quality of evidence for each outcome across
the body of literature. These criteria include study limitations
(i.e. risk of bias), consistency of effect, imprecision, indirectness
and publication bias. On the basis of these criteria, we justified,
documented and incorporated into the SoF tables our judgements
about evidence quality (high quality, moderate quality, low quality
or very low quality) for all outcomes.

Our SoF tables evaluated the overall quality of the body of
evidence for the three main review comparisons (tubal surgery
versus non-surgical or no intervention prior to IVF; tubal occlusion
versus laparoscopic salpingectomy; and transvaginal aspiration
of hydrosalpingeal fluid versus laparoscopic salpingectomy), and
report the main review outcomes (LBR, surgical complication rate,
CPR, miscarriage rate and ectopic pregnancy rate).

RESULTS

Description of studies
Results of the search

In the previous version of this review (Johnson 2010), the search
strategy identified 103 potentially relevant citations. Five full-text
studies were included in the quantitative synthesis and meta-
analysis (Dechaud 1998; Hammadieh 2008; Kontoravdis 2006;
Moshin 2006; Strandell 1999).

For this review update, our electronic searches on 8 January
2020 identified 1457 studies. We identified one additional
article via ClinicalTrials.gov (www.clinicaltrials.gov). Following
the removal of 280 duplicates, we screened the abstracts of
1178 articles, of which we excluded 1149 as they were clearly
not relevant (Characteristics of excluded studies). Five studies
were ongoing trials that had not yet reported their results
(ChiCTR-IOR-16008961; IRCT2014011116161N1; ISRCTN40458453;
NCT03521128; PACTR201709002555574) (Characteristics of
ongoing studies). We assessed the full text of the remaining 24
studies and excluded 13 references for the following reasons:

six were not RCTs (Bao 2016; Harb 2014; Kuzmin 2014; Mardesic
1999; Savic 1999; Yu 2018); two did not feature tubal surgery as
an intervention (De Angelis 2010; Kang 2001); one did not focus
on the patient population included in this review (Dias Pereira
1999); two did not report on IVF outcomes (Darwish 2006; Mossa
2005); and two studies are awaiting classification due to unclear
design (Goldstein 1998) or because it was not clear what surgical
intervention had been performed (Lindig 2002). The trialists did not
respond to correspondence by the time of publication.

Eleven studies met the inclusion criteria for this review (An 2015;
Dechaud 1998; Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh
2008; Kontoravdis 2006; Labib 2016; Moshin 2006; Strandell 1999;
Vignarajan 2019) and were included in our quantitative meta-
analysis. We present the PRISMA study flow diagram in Figure 1.

Included studies
Study design and setting

The previous version of this review included a total of five RCTs and
analysed the outcomes of 646 women (Dechaud 1998; Hammadieh
2008; Kontoravdis 2006; Moshin 2006; Strandell 1999). In this
update, we included six additional parallel-design RCTs (An 2015;
Dreyer2016; Fouda2011; Fouda 2015; Labib 2016; Vignarajan 2019).
Of the 11 trials included in the final meta-analysis, nine have been
published as full articles (An 2015; Dechaud 1998; Dreyer 2016;
Fouda 2011; Fouda 2015; Hammadieh 2008; Kontoravdis 2006;
Strandell 1999; Vignarajan 2019) and two as conference abstracts
(Labib 2016; Moshin 2006). A total of 1386 women with tubal disease
were analysed in this update on an intention-to-treat basis.

Of the included studies, two analysed the efficacy and
adverse events of salpingectomy compared to no tubal surgery
in women with hydrosalpinges prior to undergoing ART
(Dechaud 1998; Strandell 1999); two compared transvaginal
aspiration of hydrosalpingeal fluid versus no aspiration (Fouda
2011; Hammadieh 2008); two trials had three randomisation
groups, assessing the effect of tubal occlusion in comparison
with salpingectomy and no tubal surgery for hydrosalpinges
(Kontoravdis 2006; Moshin 2006); three studies compared
salpingectomy with tubal occlusion (Dreyer 2016; Labib 2016;
Vignarajan 2019); and one article compared salpingectomy to
transvaginal aspiration of hydrosalpingeal fluid (Fouda 2015).
In one trial (An 2015), 217 women were randomised to one
of three groups: Group A underwent transvaginal aspiration of
hydrosalpinges in addition to auricular point sticking; Group B
received transvaginal aspiration of hydrosalpinges alone; and
Group C underwent no intervention. Only groups B and C were
included in this analysis. We identified no studies comparing tubal
occlusion with aspiration of hydrosalpingeal fluid. Furthermore,
our searches did not identify any RCTs where one of the
intervention arms underwent salpingostomy for the treatment of
tubal disease prior to ART.

Eight of the included studies were single-centre trials and were
carried out in China (An 2015), Egypt (Fouda 2011; Fouda 2015;
Labib 2016), France (Dechaud 1998), Moldova (Moshin 2006) and
the United Kingdom (Hammadieh 2008). Of the three multicentre
studies included, one was a multinational trial carried out in
Denmark, Iceland and Sweden (Strandell 1999); and the remaining
two were conducted in Greece (Kontoravdis 2006) and in the
Netherlands (Dreyer 2016).
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An 2015 was the largest trial included in this review, analysing
217 women. Dechaud 1998 was the smallest study, assessing 60
participants.

Loss to follow-up occurred and was accounted for by An 2015 (n =
12),Dreyer2016 (n=4), Fouda 2011 (n=3) and Kontoravdis 2006 (n=
3). There were no reported cases of loss to follow-up in the trials by
Dechaud 1998, Fouda 2015, Hammadieh 2008, Labib 2016, Moshin
2006, Strandell 1999 and Vignarajan 2019.

Participants

The 11 trialsincluded in this review analysed a total of 1386 women
with tubal disease. Of these, 502 underwent salpingectomy; 294
underwent tubal occlusion; 256 were subjected to transvaginal
aspiration of hydrosalpingeal fluid; and 334 had no tubal surgery.

Participant age was stated in all of the included studies, and the
upper age limit for inclusion did not exceed 41 years in any of
the trials. There were no significant differences in the baseline
characteristics between the study groups in the trials by Dechaud
1998, Fouda 2011, Fouda 2015, Hammadieh 2008, Kontoravdis 2006
and Vignarajan 2019. An 2015, Labib 2016 and Moshin 2006 did
not refer to any differences in baseline characteristics between the
trial groups, and did not provide additional details upon further
correspondence with the trial authors. Strandell 1999 reported a
significantly higher rate of bilateral hydrosalpinges amongst the
salpingectomy group (P = 0.02) but no difference in all other
baseline parameters such as age and rate of primary infertility.

The presence of unilateral or bilateral hydrosalpinges constituted
an inclusion criterion in ten trials (An 2015; Dreyer 2016; Fouda
2011; Fouda 2015; Hammadieh 2008; Kontoravdis 2006; Labib 2016;
Moshin 2006; Strandell 1999; Vignarajan 2019), while Dechaud
1998 also included women in whom features of salpingitis
isthmica nodosa were identified by hysterosalpingogram (HSG) or
laparoscopy.

An 2015, Dechaud 1998, Dreyer 2016 and Strandell 1999 diagnosed
tubal disease either by HSG or laparoscopy; Kontoravdis 2006
diagnosed hydrosalpinges with HSG in all participants; Fouda 2011,
Fouda 2015, Hammadieh 2008 and Moshin 2006 stated that a
diagnosis of hysterosalpinges was made by ultrasound but did
not specify whether contrast was used; Vignarajan 2019 diagnosed
hydrosalpinges with HSG or transvaginal 2D ultrasound; and Labib
2016 did not specify how they diagnosed hydrosalpinges.

Of the included studies, three (Hammadieh 2008; Kontoravdis
2006; Strandell 1999) included couples with concurrent male
factor infertility undergoing ICSI, although the proportions of these
couples were similar in groups within the studies. Dreyer 2016 also
included couples with male factor infertility, although only three
participants underwent ICSI. On further correspondence, the study
authors confirmed that none had severe male factor.

Three studies (Hammadieh 2008; Kontoravdis 2006; Moshin 2006)
did not specify their exclusion criteria.

No subgroup analyses were prespecified apart from in the trial of
Kontoravdis 2006, where IVF treatment outcomes were analysed
in the subgroups of women with bilateral hydrosalpinges and
ultrasound-visible hydrosalpinges.

Ten studies (An 2015; Dechaud 1998; Fouda 2011; Fouda 2015;
Hammadieh 2008; Kontoravdis 2006; Labib 2016; Moshin 2006;
Strandell 1999; Vignarajan 2019) used gonadotropin-releasing
hormone (GnRH) agonists to achieve pituitary desensitisation,
while Dreyer 2016 used GnRH agonists or antagonists. Except for
Dechaud 1998 and Strandell 1999, all studies reported results over
one IVF cycle, although only three trials (Dreyer 2016; Fouda 2011;
Kontoravdis 2006) specifically stated that they analysed the first
cycle following the allocated intervention.

With the exception of three trials (An 2015; Labib 2016; Moshin
2006), all studies reported on the timing of IVF after the
intervention. Of the trials assessing efficacy of salpingectomy or
tubal occlusion, four (Dreyer 2016; Kontoravdis 2006; Moshin 2006;
Strandell 1999) had a time interval from surgery to IVF of at least
two to three months, while in the trial by Vignarajan 2019 IVF was
performed no later than 12 weeks following tubal surgery. The trial
of Dechaud 1998 had a wider range of time from intervention to IVF,
varying from one month to 17 months.

Interventions

Seven studies assessed laparoscopic salpingectomy in one of
the intervention arms (Dechaud 1998; Dreyer 2016; Fouda 2015;
Kontoravdis 2006; Labib 2016; Strandell 1999; Vignarajan 2019).
Fourtrials assessed transvaginal aspiration of hydrosalpingeal fluid
(An 2015; Fouda 2011; Fouda 2015; Hammadieh 2008); of these,
three reported that the intervention was performed immediately
after oocyte retrieval (Fouda 2011; Fouda 2015; Hammadieh 2008),
while An 2015 did not allude to the timing of transvaginal
aspiration of hydrosalpingeal fluid. Tubal occlusion was performed
laparoscopically in three trials (Kontoravdis 2006; Labib 2016;
Vignarajan 2019) and hysteroscopically in one (Dreyer 2016),
although the Essure® clips used by Dreyer 2016 have since been
discontinued by the manufacturer due to safety concerns. Of the
analysed trials, seven included a study arm where no tubal surgery
was performed (An 2015; Dechaud 1998; Fouda 2011; Hammadieh
2008; Kontoravdis 2006; Moshin 2006; Strandell 1999).

Of the trials assessing salpingectomy, one (Dechaud 1998)
performed laparoscopic bilateral salpingectomy regardless of
whether tubal disease was unilateral or bilateral; and five (Dreyer
2016; Fouda 2015; Labib 2016; Strandell 1999; Vignarajan 2019)
carried out unilateral or bilateral salpingectomy depending on
whether unilateral or bilateral hydrosalpinges were present.

All three trials where laparoscopic tubal occlusion was performed
used bipolar diathermy applied to the isthmic segment at two
separate sites, without draining the hydrosalpinges (Kontoravdis
2006; Labib 2016; Vignarajan 2019). Dreyer 2016 undertook
hysteroscopic bilateral tubal occlusion by placing Essure® micro-
inserts into the proximal end of the Fallopian tube with a
special delivery system. Moshin 2006 compared salpingectomy
with proximal tubal occlusion and no tubal surgery, although
the authors did not specify which surgical routes were employed
(i.e. laparoscopic or open salpingectomy; and laparoscopic or
hysteroscopic occlusion). We have therefore pooled the results
from Moshin 2006 exclusively for the meta-analysis evaluating tubal
surgery (all methods) versus no tubal surgery.

No studies analysed salpingostomy as an intervention to treat tubal
disease.
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Outcomes
Primary outcomes

None of the included studies investigating the main comparison
of tubal surgery (all methods) versus no tubal surgery reported
on the primary outcome of live birth per woman randomised.
For the comparison of tubal occlusion versus laparoscopic
salpingectomy, two studies reported on the primary outcome of
live birth per woman randomised (Dreyer 2016; Vignarajan 2019).
Dreyer 2016 compared hysteroscopic proximal tubal occlusion
with laparoscopic salpingectomy, while Vignarajan 2019 compared
laparoscopic tubal occlusion with laparoscopic salpingectomy.

Complication rates were reported as pelvic infection rates and
complications directly attributable to surgery (e.g. conversion
to laparotomy). Five trials reported on rates of pelvic infection
(Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh 2008; Strandell
1999), and three reported on rates of surgical complications
(Dreyer 2016; Fouda 2015; Strandell 1999). Of the surgical
complications described, Dreyer 2016 reported one case of
umbilical incision infection; Fouda 2015 reported zero cases of
surgical complications; and Strandell 1999 reported one case of
conversion to laparotomy.

Secondary outcomes

All of the included trials reported on clinical pregnancy rates per
woman randomised except for Dechaud 1998, where 'pregnancy’
was not defined as a viable, clinical or biochemical pregnancy.
Nevertheless, Dechaud 1998 reported on ongoing pregnancy rates,
and these numbers were extrapolated for the purposes of meta-
analysis for the outcome 'clinical pregnancy rate".

An 2015 was the only trial reporting on multiple pregnancy rates.

The rates of miscarriage were reported by all trials apart from Labib
2016 and Moshin 2006, while three trials did not report on the rates
of ectopic pregnancy (Labib 2016; Moshin 2006; Vignarajan 2019).

All studies reported outcome rate data as absolute frequencies per
woman randomised apart from Kontoravdis 2006, whose outcome
data were converted from percentages to absolute numbers by the
review authors; and Dechaud 1998, where cumulative pregnancy
rates were reported for those who underwent more than one
ART cycle, although it was possible to extract data per woman
randomised for quantitative analysis.

Following the trial by Strandell 1999, a subsequent analysis was
published in 2011 with cumulative results from multiple treatment
cyclesinthe original study population. While the 2011 study carried
out both an ITT analysis and an analysis per woman treated, 24
out of 77 women who had initially been randomised to no surgical
intervention eventually underwent salpingectomy after one or two
failed IVF cycles. The previous version of this review considered the
follow-up data to be unsuitable for meta-analysis, and we are in
agreement. For the 2020 update we have therefore maintained the
use of data from the original publication in 1999.

The mean number of oocytes and embryos per woman randomised
were reported by five trials (Fouda 2011; Fouda 2015; Hammadieh
2008; Kontoravdis 2006; Moshin 2006). Dechaud 1998 and Strandell
1999 reported these rates per cycle and per treated woman,
respectively, and we have therefore not included them in our
quantitative analysis. We included the mean number of embryos
reported by Dreyer 2016 in our meta-analysis, but the number of
oocytes was reported as median * interquartile range (IQR) and
was therefore not included. Vignarajan 2019 reported on the mean
number of oocytes only, while An 2015 and Labib 2016 did not refer
to the number of oocytes or embryos obtained in their trials.

The included studies and their methodological details are
summarised comprehensively in the Characteristics of included
studies table.

Author correspondence

We contacted An 2015, Dreyer 2016, Hammadieh 2008, Labib 2016,
Lindig 2002, Strandell 1999 and Vignarajan 2019 to obtain and
clarify data. To date, we have received responses from all except for
An 2015 and Lindig 2002.

Excluded studies

We excluded 13 references for the following reasons.

« Wrong study design (six studies).

« No tubal surgery in either group (two studies).
« Wrong outcomes (two studies).

« Wrong patient population (one study).

« Awaiting classification (two studies).

Risk of bias in included studies

We assessed risk of bias in all included studies as demonstrated
in Figure 2 and Figure 3. Detailed information can be found in
Characteristics of included studies.
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Figure 2. Methodological quality graph: review authors' judgements about each methodological quality item
presented as percentages across all included studies.
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Figure 3. Methodological quality summary: review authors' judgements about each methodological quality item
for each included study.
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Allocation
Random sequence generation

Nine studies utilised adequate methods for random sequence
generation, such as computer-generated random number tables,
and we therefore deemed them to be at low risk of bias
(An 2015; Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh
2008; Kontoravdis 2006; Labib 2016; Strandell 1999; Vignarajan
2019). Although Dechaud 1998 and Moshin 2006 stated that
randomisation occurred, the authors did not specify by which
methods, and so we judged these studies to be at unclear risk of
bias.

Allocation concealment

Eight studies reported adequate methods for allocation
concealment, such as sequentially numbered, sealed opaque
envelopes, and we therefore considered them to be at low risk
of bias (Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh 2008;
Kontoravdis 2006; Labib 2016; Moshin 2006; Strandell 1999). The
remaining three studies provided no relevant details, and so we
judged them to be at unclear risk of bias (An 2015; Dechaud 1998;
Vignarajan 2019).

Blinding
Blinding of participants and personnel (performance bias)

Vignarajan 2019 was the only study reporting blinding of
participants and personnel. We judged it to be at low risk of
performance bias. In seven of the included trials, no blinding
was performed (An 2015; Dreyer 2016; Fouda 2011; Fouda
2015; Hammadieh 2008; Labib 2016; Strandell 1999) and so we
considered these studies to be at high risk of performance bias. No
details of blinding were provided for three trials (Dechaud 1998;
Kontoravdis 2006; Moshin 2006) and we considered these studies to
be at an unclear risk of performance bias.

Blinding of outcome assessment (detection bias)

None of the included studies reported on blinding of outcome
assessment, and we therefore judged them all to be at unclear
risk of detection bias (An 2015; Dechaud 1998; Dreyer 2016; Fouda
2011; Fouda 2015; Hammadieh 2008; Kontoravdis 2006; Labib 2016;
Moshin 2006; Strandell 1999; Vignarajan 2019).

Incomplete outcome data

Three trials reported outcomes on fewer women than the number
originally randomised, and we thus judged them to be at high
risk of attrition bias (An 2015; Fouda 2011; Kontoravdis 2006). The
remaining eight studies analysed all randomised women on an ITT
basis (Dechaud 1998; Dreyer 2016; Fouda 2015; Hammadieh 2008;
Labib 2016; Moshin 2006; Strandell 1999; Vignarajan 2019) and so
we judged them to be at low risk of attrition bias.

Selective reporting

Ten studies reported on a priori outcomes, and we judged these
studies to be at low risk of reporting bias (Dechaud 1998; Dreyer
2016; Fouda 2011; Fouda 2015; Hammadieh 2008; Kontoravdis
2006; Labib 2016; Moshin 2006; Strandell 1999; Vignarajan 2019).
An 2015 did not include an a priori statement of outcomes to be
studied, and so we deemed it to be at unclear risk of bias.

Other potential sources of bias

We deemed seven studies to be at low risk of other bias (Dechaud
1998; Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh 2008;
Kontoravdis 2006; Strandell 1999). We deemed three studies to be
at unclear risk of other bias, mostly due to a lack of information on
participants' baseline characteristics (An 2015; Labib 2016; Moshin
2006). We considered and one study to be at high risk of other bias
due to recruitment ending prematurely (Vignarajan 2019).

Effects of interventions

See: Summary of findings 1 Tubal surgery versus no surgery
for tubal disease in women due to undergo in vitro fertilisation;
Summary of findings 2 Laparoscopic proximal tubal occlusion
versus laparoscopic salpingectomy for tubal disease in women
due to undergo in vitro fertilisation; Summary of findings
3 Transvaginal aspiration of hydrosalpingeal fluid versus
laparoscopic salpingectomy for tubal disease in women due to
undergo in vitro fertilisation

1. Comparison of surgical treatment of hydrosalpinges (all
methods) versus no tubal surgery

Primary outcomes
1.0 Live birth rate

None of the included studies reported on the outcome of live birth
rate (LBR) for this comparison.

1.1 Surgical complication rate - conversion to laparotomy

We are uncertain of the effect of salpingectomy on the rate of
conversion to laparotomy (Peto OR 5.80, 95% C1 0.11 to 303.69; one
RCT; n = 204; very low-quality evidence; Analysis 1.1). Sensitivity
analysis based on a random-effects model showed the same
estimates as those obtained with the fixed-effect model. We found
no studies reporting on other types of tubal surgery, such as tubal
occlusion or transvaginal aspiration of hydrosalpingeal fluid versus
no tubal surgery.

1.2 Surgical complication rate - pelvic infection

We are uncertain of the effect of salpingectomy on the rate of
pelvic infection (Peto OR 5.80, 95% Cl 0.11 to 303.69; one RCT;
n = 204; low-quality evidence; Analysis 1.2). There were no cases
of pelvic infection in the study analysing transvaginal aspiration
of hydrosalpingeal fluid versus no intervention and we were thus
unable to identify a difference between groups for this comparison
(Peto OR not estimable; one RCT; n = 176; Analysis 1.2). Sensitivity
analysis based on a random-effects model showed the same
estimates as those obtained with the fixed-effect model. We found
no studies reporting on tubal occlusion versus no tubal surgery for
this outcome.

Secondary outcomes
1.3 Clinical pregnancy rate

We found moderate-quality evidence that salpingectomy probably
improves CPR in women with tubal disease compared to no tubal
surgery (RR 2.02, 95% CI 1.44 to 2.82; four RCTs; n = 455; 12 = 43%;
moderate-quality evidence; Analysis 1.3; Figure 4). This suggests
that with a CPR of approximately 19% (186 per 1000) without tubal
surgery, the equivalent CPR with salpingectomy lies between 27%
and 52% (268 to 524 per 1000). Additionally, we found that tubal
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occlusion may increase CPR compared to no tubal surgery (RR
3.21, 95% Cl 1.72 to 5.99; two RCTs; n = 209; 12 = 0%); low-quality
evidence; Analysis 1.3; Figure 4). This suggests that with a CPR
of approximately 12% (123 per 1000) without tubal surgery, the
equivalent CPR with tubal occlusion lies between 21% and 74%
(212to 740 per 1000). Finally, we are uncertain whether transvaginal
aspiration of hydrosalpingeal fluid increases CPR compared to no

tubal surgery (RR 1.67,95% CI 1.10 to 2.55; three RCTs; n =311; 12 =
0%; very low-quality evidence; Analysis 1.3; Figure 4). This suggests
that with a CPR of approximately 18% (178 per 1000) without
tubal surgery, the equivalent CPR with transvaginal aspiration of
hydrosalpingeal fluid lies between 20% and 45% (196 to 453 per
1000).

Figure 4. Forest plot of comparison: Tubal surgery (all methods) versus no tubal surgery, outcome: 8.1 Clinical

pregnancy rate.
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1.4 Multiple pregnancy rate

We are uncertain whether transvaginal aspiration of
hydrosalpingeal fluid affects the multiple pregnancy rate compared
to no tubal surgery (Peto OR 2.15, 95% CI 0.59 to 7.85; one RCT; n
= 135; very low-quality evidence; Analysis 1.4). Similar results are
obtained if the multiple pregnancy rate is expressed per clinical
pregnancy (Peto OR 2.05, 95% CI 0.45 to 9.42; one RCT; n = 38; very
low-quality evidence; Analysis 1.9).

1.5 Miscarriage rate

Salpingectomy may have little or no difference in miscarriage rate
versus no tubal surgery (Peto OR 0.91, 95% CI 0.33 to 2.52; three
RCTs; n = 329; 12 = 0%; low-quality evidence; Analysis 1.5). We are

Favours no tubal surgery Favours tubal surgery

uncertain of the effect of tubal surgery on miscarriage rate with
tubal occlusion (Peto OR 0.55, 95% Cl 0.04 to 8.43; one RCT; n = 65;
very low-quality evidence; Analysis 1.5) and transvaginal aspiration
of hydrosalpingeal fluid (Peto OR 1.27, 95% CI 0.44 to 3.66; three
RCTs; n=311;12=0%; very low-quality evidence; Analysis 1.5) versus
no tubal surgery. Similar results are obtained if the miscarriage
rate is expressed per clinical pregnancy for salpingectomy (Peto OR
0.45, 95% Cl 0.14 to 1.48; three RCTs; n = 106; 12 = 0%; low-quality
evidence; Analysis 1.10), tubal occlusion (Peto OR 0.04, 95% CI 0.00
to 2.45; one RCT; n = 22; very low-quality evidence; Analysis 1.10)
and transvaginal aspiration of hydrosalpingeal fluid (Peto OR 0.65,
95% Cl 0.19 to 2.27; three RCTs; n = 78; 12 = 0%; very low-quality
evidence; Analysis 1.10).
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1.6 Ectopic pregnancy rate

Salpingectomy may reduce ectopic pregnancy rate versus no
surgery (Peto OR 0.29, 95% CI 0.04 to 2.11; three RCTs; n = 329;
12 = 0%; low-quality evidence; Analysis 1.6). We are uncertain of
the effect of tubal occlusion (Peto OR 3.67, 95% CI 0.04 to 384.48;
one RCT; n = 65; very low-quality evidence; Analysis 1.6) and
transvaginal aspiration of hydrosalpingeal fluid (Peto OR 0.59, 95%
Cl 0.08 to 4.61; three RCTs; n = 311; I2 = 0%; very low-quality
evidence; Analysis 1.6) on ectopic pregnancy rate versus no tubal
surgery.

1.7 Mean number of oocytes

Tubal surgery may have no difference in the mean number of
oocytes with salpingectomy (MD 0.79, 95% Cl -0.87 to 2.45; two
RCTs; n = 191; 12 = 0%; low-quality evidence; Analysis 1.7) and tubal
occlusion (MD 0.54, 95% CI -0.80 to 1.88; two RCTs; n = 244; |12 =
0%; low-quality evidence; Analysis 1.7) versus no tubal surgery. We
are uncertain of the effect of tubal surgery on the mean number of
oocytes with transvaginal aspiration of hydrosalpingeal fluid (MD
0.96,95% CI-0.67 t0 2.59; two RCTs; n=176; 12 =0%,; very low-quality
evidence; Analysis 1.7) versus no tubal surgery .

1.8 Mean number of embryos

Salpingectomy may have no difference in the mean number of
embryos versus no tubal surgery (MD 0.31, 95% Cl -1.10 to 1.72;

two RCTs; n = 191; 12 = 0%; low-quality evidence; Analysis 1.8).
Additionally, we are uncertain of the effect of tubal surgery on the
mean number of embryos with tubal occlusion (MD 0.26, 95% ClI
-1.07 to 1.58; two RCTs; n = 209; |12 = 0%; very low-quality evidence;
Analysis 1.8) and transvaginal aspiration of hydrosalpingeal fluid
(MD 0.98, 95% CI -0.24 to 2.19; two RCTs; n = 176; 12 = 28%; very low-
quality evidence; Analysis 1.8) versus no tubal surgery.

1l. Comparison of proximal tubal occlusion (all methods)
versus laparoscopic salpingectomy for hydrosalpinges

Laparoscopic proximal tubal occlusion versus laparoscopic
salpingectomy

Primary outcomes
2.1.1Live birth rate

We are uncertain of the effect of laparoscopic proximal tubal
occlusion on LBR compared to laparoscopic salpingectomy (RR
1.21, 95% Cl 0.76 to 1.95; one RCT; n = 165; very low-quality
evidence; Analysis 2.1; Figure 5). Sensitivity analysis using OR to
express the summary effect measure showed estimates similar to
those obtained with RR for laparoscopic proximal tubal occlusion
versus laparoscopic salpingectomy (OR 1.31, 95% CI 0.67 to 2.57).
No study was at low risk of bias in this comparison, hence the
planned sensitivity analysis could not be performed.

Figure 5. Forest plot of comparison: 2 Proximal tubal occlusion (all methods) vs laparoscopic salpingectomy,

outcome: 2.1 Live birth rate.

Tubal occlusion
Total

Salpingectomy

Study or Subgroup Events Events  Total Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Risk of Bias
A BCDEFG

2.1.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Vignarajan 2019 27 83 22 82 100.0%
Subtotal (95% CI) 83 82 100.0%
Total events: 27 22

Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)

2.1.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 9 42 20 43 100.0%
Subtetal (95% CI) 42 43 100.0%
Total events: 9 20

Heterogeneity: Not applicable
Test for overall effect: Z = 2.29 (P = 0.02)

Test for subgroup differences: Chi? = 5.43, df = 1 (P = 0.02), I2 = 81.6%

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2.2.1 Surgical complication rate - wound infection

None of the included studies reported on the effect of laparoscopic
proximal tubal occlusion versus laparoscopic salpingectomy on
wound infection.
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2.3.1 Surgical complication rate - pelvic infection rate

None of the included studies reported on the effect of laparoscopic
proximal tubal occlusion versus laparoscopic salpingectomy on
pelvic infection rate.
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Secondary outcomes
2.4.1 Clinical pregnancy rate

We are uncertain whether CPR is reduced by laparoscopic proximal
tubal occlusion (RR 0.81,95% Cl 0.62 to 1.07; three RCTs; n = 347; 12

=T77%; very low-quality evidence; Analysis 2.4; Figure 6) compared
to laparoscopic salpingectomy.

Figure 6. Forest plot of comparison: 2 Proximal tubal occlusion (all methods) vs laparoscopic salpingectomy,

outcome: 2.4 Clinical pregnancy rate.

Tubal occlusion
Total

Salpingectomy

Study or Subgroup Events Events  Total Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

Risk of Bias
A BCDEFG

2.4.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 20 50 26 50  36.6%
Labib 2016 10 41 24 41 33.7%
Vignarajan 2019 28 83 21 82  29.7%
Subtotal (95% CI) 174 173 100.0%
Total events: 58 71

Heterogeneity: Chi? =8.81, df =2 (P =0.01); I2=77%
Test for overall effect: Z = 1.46 (P = 0.14)

2.4.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 13 42 25 43 100.0%
Subtotal (95% CI) 42 43 100.0%
Total events: 13 25

Heterogeneity: Not applicable
Test for overall effect: Z = 2.39 (P = 0.02)

Test for subgroup differences: Chi? = 2.00, df = 1 (P = 0.16), I = 49.9%

Risk of bias legend

(A) Random sequence generation (selection bias)

(B) Allocation concealment (selection bias)

(C) Blinding of participants and personnel (performance bias)
(D) Blinding of outcome assessment (detection bias)

(E) Incomplete outcome data (attrition bias)

(F) Selective reporting (reporting bias)

(G) Other bias

2.5.1 Multiple pregnancy rate

None of the included studies reported on the effect of laparoscopic
proximal tubal occlusion versus laparoscopic salpingectomy on
multiple pregnancy rate.

2.6.1 Miscarriage rate

Laparoscopic proximal tubal occlusion may reduce the miscarriage
rate slightly compared to laparoscopic salpingectomy (Peto OR
0.74, 95% Cl 0.16 to 3.34; two RCTs; n = 265; 12 = 0%; low-
quality evidence; Analysis 2.6). Similar results are obtained if
the miscarriage rate is expressed per clinical pregnancy for
laparoscopic tubal occlusion (Peto OR 0.82,95% C1 0.17 to 3.86; two
RCTs; n = 95; 12 = 0%; low-quality evidence; Analysis 2.11),

2.7.1 Ectopic pregnancy rate

We are uncertain of the effect of laparoscopic proximal tubal
occlusion on ectopic pregnancy rate compared to laparoscopic
salpingectomy (Peto OR 7.39, 95% CI 0.15 to 372.38; one RCT; n =
100; very low-quality evidence; Analysis 2.7).

2.8.1 Mean number of oocytes

We are uncertain whether laparoscopic proximal tubal occlusion
impacts on the mean number of oocytes compared to laparoscopic
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salpingectomy (MD 0.4, 95% Cl -0.67 to 1.48; two RCTs; n = 265; 12 =
17%; very low-quality evidence; Analysis 2.8).

2.9.1 Mean number of embryos

We are uncertain whether the mean number of embryos is affected
by laparoscopic proximal tubal occlusion (MD 0.17, 95% Cl -1.38
to 1.72; one RCT; n = 100; very low-quality evidence; Analysis 2.9)
compared to laparoscopic salpingectomy.

Hysteroscopic proximal tubal occlusion compared to
laparoscopic salpingectomy

One study reported hysteroscopic proximal tubal occlusion versus
laparoscopic salpingectomy (Dreyer 2016). The Essure® device used
in that study has since been discontinued by the manufacturer.

Primary outcomes
2.1.2 Live birth rate

Hysteroscopic proximal tubal occlusion may reduce LBR compared
to laparoscopic salpingectomy (RR 0.46, 95% Cl 0.24 to 0.89; one
RCT; n = 85; low-quality evidence; Analysis 2.1; Figure 5). Sensitivity
analysis based on a random-effects model showed the same
estimates as those obtained with the fixed-effect model. Sensitivity
analysis using OR to express the summary effect measure showed
estimates similar to those obtained with RR for hysteroscopic
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proximal tubal occlusion versus laparoscopic salpingectomy (OR
0.31,95% Cl 0.12 to 0.81).

2.2.2 Surgical complication rate - wound infection

We are uncertain of the effect of hysteroscopic proximal tubal
occlusion on surgical complication rate compared to laparoscopic
salpingectomy (Peto OR 0.14, 95% CI 0.00 to 6.98; one RCT; n = 85;
very low-quality evidence; Analysis 2.2). Sensitivity analysis based
on a random-effects model showed the same estimates as those
obtained with the fixed-effect model.

2.3.2 Surgical complication rate - pelvic infection rate

We are uncertain of the effect of hysteroscopic proximal tubal
occlusion on pelvic infection rate compared to laparoscopic
salpingectomy (Peto OR 7.57,95% C1 0.15 to 381.46; one RCT; n = 85;
very low-quality evidence; Analysis 2.3). Sensitivity analysis based
on a random-effects model showed the same estimates as those
obtained with the fixed-effect model.

Secondary outcomes
2.4.2 Clinical pregnancy rate

We are uncertain whether CPRis reduced by hysteroscopic proximal
tubal occlusion (RR 0.53, 95% CI 0.32 to 0.89; one RCT; n = 85;
very low-quality evidence; Analysis 2.4; Figure 6) compared to
laparoscopic salpingectomy.

2.5.2 Multiple pregnancy rate

We are uncertain of the effect of hysteroscopic proximal tubal
occlusion on multiple pregnancy rate compared to laparoscopic
salpingectomy (Peto OR 0.14, 95% Cl 0.00 to 6.98; one RCT; n
= 85; very low-quality evidence; Analysis 2.5). Similar results are
obtained if the multiple pregnancy rate is expressed per clinical
pregnancy (Peto OR 0.22,95% CI 0.00 to 13.62; one RCT; n = 38; very
low-quality evidence; Analysis 2.10).

2.6.2 Miscarriage rate

We are uncertain of the effect of hysteroscopic proximal
tubal occlusion on the miscarriage rate versus laparoscopic
salpingectomy (Peto OR 2.03, 95% CI 0.21 to 20.04; one RCT; n
= 85; very low-quality evidence; Analysis 2.6). Similar results are
obtained if the miscarriage rate is expressed per clinical pregnancy
for hysteroscopic tubal occlusion (Peto OR 4.59, 95% Cl 0.40 to
53.35; one RCT; n = 38; very low-quality evidence; Analysis 2.11).

2.7.2 Ectopic pregnancy rate

There were no cases of ectopic pregnancy in the included study
and we were thus unable to estimate the effect of hysteroscopic
proximal tubal occlusion versus laparoscopic salpingectomy (Peto
OR not estimable; one RCT; n = 85; Analysis 2.7).

2.8.2 Mean number of oocytes

None of theincluded studies reported on the effect of hysteroscopic
proximal tubal occlusion versus laparoscopic salpingectomy.

2.9.2 Mean number of embryos

We are uncertain whether the mean number of embryos is
affected by hysteroscopic proximal tubal occlusion compared to
laparoscopic salpingectomy (MD 0.10,95% CI-1.77 to 1.97; one RCT;
n = 85; very low-quality evidence; Analysis 2.9).

11l. Comparison of transvaginal aspiration of hydrosalpingeal
fluid versus laparoscopic salpingectomy for hydrosalpinges

Primary outcomes
3.0 Live birth rate

None of the included studies reported on the outcome of LBR for
this comparison.

3.1 Surgical complication rate

There was insufficient evidence to determine whether
transvaginal aspiration of hydrosalpingeal fluid affects the surgical
complication rate in comparison to laparoscopic salpingectomy for
hydrosalpinges (Peto OR not estimable; one RCT; n = 160; Analysis
3.1). Sensitivity analysis using a random-effects model was not
possible as the OR was not estimable.

Secondary outcomes
3.2 Clinical pregnancy rate

We are uncertain of the effect of transvaginal aspiration
of hydrosalpingeal fluid on CPR compared to laparoscopic
salpingectomy (RR 0.69, 95% Cl 0.44 to 1.07; one RCT; n = 160; very
low-quality evidence; Analysis 3.2).

Multiple pregnancy rate

None of the included studies reported on the outcome of multiple
pregnancy rate for this comparison.

3.3 Miscarriage rate

We are uncertain of the effect of transvaginal aspiration
of hydrosalpingeal fluid on miscarriage rate compared to
laparoscopic salpingectomy (Peto OR 1.00, 95% CI 0.20 to 5.08;
one RCT; n = 160; very low-quality evidence; Analysis 3.3). Similar
results are obtained if the miscarriage rate is expressed per clinical
pregnancy (Peto OR 1.53, 95% CI 0.28 to 8.45; one RCT; n = 54; very
low-quality evidence; Analysis 3.7).

3.4 Ectopic pregnancy rate

We are uncertain of the effect of transvaginal aspiration of
hydrosalpingeal fluid on ectopic pregnancy rate compared to
laparoscopic salpingectomy (Peto OR 7.39, 95% CI 0.15 to 372.38;
one RCT; n = 160; very low-quality evidence; Analysis 3.4).

3.5 Mean number of oocytes

We are uncertain of the effect of transvaginal aspiration of
hydrosalpingeal fluid on the mean number of oocytes compared to
laparoscopic salpingectomy (MD 0.34,95% CI-0.85to 1.53; one RCT;
n = 160; very low-quality evidence; Analysis 3.5).

3.6 Mean number of embryos

We are uncertain of the effect of transvaginal aspiration of
hydrosalpingeal fluid on the mean number of embryos compared
to laparoscopic salpingectomy (MD 0.35, 95% Cl -0.70 to 1.40; one
RCT; n = 160; very low-quality evidence; Analysis 3.6).

IV. Tubal occlusion (all methods) versus aspiration of
hydrosalpingeal fluid

No studies reported on this comparison.
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V. Laparoscopic salpingectomy versus any other method of
salpingectomy

No studies reported on this comparison.

VI. Laparoscopic tubal occlusion versus hysteroscopic tubal
occlusion

No studies reported on this comparison.
DISCUSSION

Summary of main results

This is the third update of a Cochrane Review that aimed to
determine whether tubal surgery affects reproductive outcomes in
women with tubal disease prior to undergoing ART. The first and
second updates were conducted in 2004 and 2010, respectively.
In addition to the five RCTs analysed in the previous version of
this review (Dechaud 1998; Hammadieh 2008; Kontoravdis 2006;
Moshin 2006; Strandell 1999), we included five new published
manuscripts (An 2015; Dreyer 2016; Fouda 2011; Fouda 2015;
Vignarajan 2019) and one new conference paper (Labib 2016) in the
current version.

Tubal surgery versus no tubal surgery

In the previous version of this review, the authors identified no
studies reporting on LBR. This remains the case in the current
version for the main comparison of tubal surgery versus no surgery
in women with tubal disease prior to undergoing ART. Nevertheless,
our findings suggest that tubal surgery in the form of salpingectomy
probably increases the rate of clinical pregnancy in comparison to
no intervention in women undergoing ART. The evidence resulting
from trials comparing tubal occlusion to no tubal surgery was of
low or very low quality, mainly due to a low number of events
(often deriving from a single study) and wide Cls of included
studies, although our meta-analysis indicated that tubal occlusion
may also increase CPR in comparison to no intervention. There
was no clear evidence of a difference between the groups for
surgical complication rate, multiple pregnancy rate, miscarriage
rate, ectopic pregnancy rate, mean number of oocytes and mean
number of embryos. A subgroup analysis for women younger and
older than 40 years old was not possible due to a lack of data.

Proximal tubal occlusion versus laparoscopic salpingectomy

Although Dreyer 2016 and Vignarajan 2019 reported for the
first time on LBR in women undergoing tubal occlusion (with
hysteroscopy and laparoscopy, respectively) versus laparoscopic
salpingectomy, the evidence was judged to be of low and very
low quality mainly due to low event rates and wide Cls. Overall,
however, the evidence suggests that hysteroscopic proximal
tubal occlusion may decrease LBR compared to laparoscopic
salpingectomy, although this is not the case for laparoscopic
proximal tubal occlusion versus laparoscopic salpingectomy, with
no evidence found of a difference in the latter comparison.
Furthermore, there was no clear evidence of a difference between
the groups for surgical complication rate, CPR, multiple pregnancy
rate, miscarriage rate, ectopic pregnancy rate, mean number of
oocytes and mean number of embryos. We did not conduct a
subgroup analysis based on age due to the paucity of data. It
is important to reiterate that the Essure® device used by Dreyer
2016 for hysteroscopic proximal tubal occlusion has now been
discontinued and that no other hysteroscopic devices have been

studied since in RCTs analysing the treatment of hydrosalpinges
prior to IVF/ICSI.

Transvaginal aspiration of hydrosalpinx versus laparoscopic
salpingectomy

When transvaginal aspiration of hydrosalpingeal fluid was
compared to laparoscopic salpingectomy, the evidence was
insufficient to conclude whether or not there was a difference
between groupsin live birth rate, surgical complication rate, clinical
pregnancy rate, multiple pregnancy rate, ectopic pregnancy rate,
mean number of oocytes and mean number of embryos.

Overall completeness and applicability of evidence

In this review, we included 11 studies with 1386 women. The study
populations were broadly similar in terms of age and tubal disease.
All of the included trials defined tubal disease as the presence
of hydrosalpinx in imaging studies or at the time of laparoscopy,
with the exception of Dechaud 1998, where tubal diverticula were,
in isolation or concurrently to hydrosalpinx, sufficient to make a
diagnosis of tubal disease. Given the study populations, the results
of this Cochrane Review will be largely applicable to women who
have been found to have hydrosalpinges.

Although we were able to include six new trials in the
current update, the relatively high number of surgical modalities
investigated in the included studies (salpingectomy, tubal
occlusion and transvaginal aspiration of hydrosalpingeal fluid)
versus no surgical intervention, and the existence of four
trials investigating head-to-head comparisons between different
interventions (Dreyer 2016; Fouda 2015; Labib 2016; Vignarajan
2019), increased the number of analysable comparisons but limited
our ability to pool data. Most studies investigating salpingectomy
versus no tubal surgery or other intervention clearly stated that
salpingectomy was performed laparoscopically, with the exception
of Moshin 2006, a conference abstract that did not define the mode
of salpingectomy (laparoscopy or laparotomy). In the interest of
accuracy, we decided to differentiate between laparoscopic and
hysteroscopic tubal occlusion for the purposes of meta-analysis,
given that the rates of adverse events are known to be higher with
abdominal surgery.

Despite the known detrimental effect of hydrosalpingeal fluid
upon the interface between the implanting embryo and the
endometrium, none of the included trials reported on hydrosalpinx
size. In addition, none of the included studies commented on the
presence or absence of ultrasound-visible fluid in the endometrial
cavity.

Although Hammadieh 2008 alluded to the potential impact
of hydrosalpinx re-accumulation on IVF outcomes following
transvaginal aspiration of hydrosalpingeal fluid, the authors did
not specify the amount of time elapsed between aspiration and
embryo transfer in their trial. Furthermore, of the four trials
investigating transvaginal aspiration of hydrosalpingeal fluid (An
2015; Fouda 2011; Fouda 2015; Hammadieh 2008), all reported that
transvaginal aspiration was performed immediately after oocyte
retrieval, except for An 2015 where no mention of timing was made.
Only two of the trials (Fouda 2011 and Fouda 2015) specified the
amount of time between oocyte retrieval and embryo transfer (2-3
days, when it is possible that re-accumulation of hydrosalpinges
would have not yet occurred).
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Only two of the included studies reported on the primary outcome
of LBR per woman randomised (Dreyer 2016; Vignarajan 2019).
Nevertheless, all included studies reported on CPR, and we believe
that it is reasonable to postulate that the studied interventions are
unlikely to affect second and third trimester pregnancy outcomes.
Itis clear, however, that there remains a paucity of evidence on live
birth rates for all of the interventions studied.

In addition, our findings indicate low rates of complications
associated with the studied interventions, although only four
studies reported on complication rates (Dreyer 2016; Fouda
2011; Fouda 2015; Hammadieh 2008). This precludes any
statistically significant comparisons between groups in the
outcomes pertaining to adverse events and may to an extent
result from overall low participant numbers. Most of the included
studies were underpowered for the analyses of either LBR or
CPR, with the exception of Fouda 2011 and Kontoravdis 2006,
whose authors clearly stated that a power calculation had been
performed and followed. Labib 2016 also stated that a power
calculation was performed and followed, although the authors
reported results in fewer women than those required by their
power calculation. It is unclear whether An 2015 and Moshin 2006
performed a power calculation, while in the remaining six trials
a power calculation was performed but not followed, mainly due
to slow recruitment (Dechaud 1998; Dreyer 2016; Fouda 2015;
Hammadieh 2008; Strandell 1999; Vignarajan 2019). It is therefore
likely that the included studies were significantly underpowered
to detect differences for surgical complication rates, a much
rarer outcome than live birth or clinical pregnancy. In addition,
larger and more geographically diverse studies are required to
ascertain whether region-specific causes of tubal disease (e.g.
genital tuberculosis and pelvic inflammatory disease leading to
significant intraabdominal adhesions) may affect the rates of
complications associated with abdominal surgery.

Quality of the evidence

The methodological quality of the included studies varied. Of the
11 included trials, nine were published RCTs (An 2015; Dechaud
1998; Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh 2008;
Kontoravdis 2006; Strandell 1999; Vignarajan 2019) and two were
conference abstracts (Labib 2016; Moshin 2006). Correspondence
with authors resulted in additional details and data being obtained
from Labib 2016, while further data for Moshin 2006 had been
provided by the trialists for the previous version of this review. The
risk of bias for individual studies is summarised in Figure 2 and
Figure 3.

Overall, we identified significant potential for performance bias
in the included studies. Vignarajan 2019, where laparoscopic
salpingectomy was compared with laparoscopic tubal occlusion,
was the only trial clearly stating that blinding of both participants
and personnel was undertaken. Six trials stated that participants
and personnel were not blinded, mainly due to the nature of
the studied intervention (surgery versus no surgery, or abdominal
versus hysteroscopic surgery) (An 2015; Dreyer 2016; Fouda 2011;
Fouda 2015; Hammadieh 2008; Labib 2016). In the remaining
three studies, the authors did not clearly state whether blinding
of participants and personnel was performed (Dechaud 1998;
Kontoravdis 2006; Moshin 2006).

We also identified significant potential for detection bias in the
included trials. None of the included studies specifically stated that

there had been blinding of outcome assessors, and we therefore
judged them all to be an unclear risk of detection bias (An 2015;
Dechaud 1998; Dreyer 2016; Fouda 2011; Fouda 2015; Hammadieh
2008; Kontoravdis 2006; Labib 2016; Moshin 2006; Strandell 1999;
Vignarajan 2019

Although patient and personnel blinding may present with
challenges in the context of surgical trials, blinding of outcome
assessors would have been possible in all of the included studies.
Nevertheless, it is likely that many of the measured outcomes
would not differ had participants and/or personnel been blinded to
the intervention.

The potential for attrition bias was significant in three of the
included studies, due to incomplete reporting (An 2015; Fouda
2011; Kontoravdis 2006).

The overall low number of participants and events significantly
contributed to downgrading of evidence. As discussed above,
power calculations were undertaken but not followed by most
of the included trials. Larger, multicentre trials are required to
investigate the effect of the different modalities of tubal surgery in
women with tubal disease prior to undergoing ART.

We rated the quality of the evidence based on the GRADE criteria.
Apart from one moderate-quality result in one review comparison,
the quality of the trials was judged to be low or very low. See
Summary of findings 1, Summary of findings 2 and Summary of
findings 3.

Potential biases in the review process

In this review, we made every effort to identify all eligible studies.
We conducted systematic searches of multiple databases, as well
as trial registries, to identify unpublished and ongoing studies.
However, it is possible that our searches did not identify all
unpublished studies. Data were not available to analyse for our
predefined subgroup analyses. We conducted sensitivity analysis
where possible, as pre-specified in our review protocol. We
contacted trial authors for missing information where needed.
While the majority of authors responded to our correspondence,
the requested data were not always available or complete. We
were unable to construct a funnel plot due to the small number of
included studies. Finally, BWJM was one of the lead investigatorsin
Dreyer 2016 and is also a co-author in this review.

Agreements and disagreements with other studies or
reviews

The previous version of this review was published ten years
ago (Johnson 2010). Since then, one new head-to-head
comparison between salpingectomy and transvaginal aspiration of
hydrosalpingeal fluid has been studied by Fouda 2015, while the
remaining new trials added to evidence from previously studied
comparisons (An 2015; Dreyer 2016; Fouda 2011; Labib 2016;
Vignarajan 2019). Additionally, we rated the quality of the evidence
in this update based on the GRADE criteria, which were not used in
the previous versions of this review.

In this update, the evidence attesting to the effect of salpingectomy
versus no surgery was of moderate quality for the outcome of
clinical pregnancy, and revealed an effect size similar to that
demonstrated in the previous version (Johnson 2010).
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The evidence on tubal occlusion versus no tubal surgery was of
low or very low quality in this update, although it suggests that,
similarly to the results of Johnson 2010, tubal occlusion may
increase the clinical pregnancy rate in comparison to no surgery,
while there was no evidence of a difference in miscarriage and
ectopic pregnancy rate.

In spite of two new RCTs comparing transvaginal aspiration of
hydrosalpingeal fluid to no tubal surgery (An 2015; Fouda 2011),
the evidence on transvaginal aspiration of hydrosalpingeal fluid is
of very low quality for all of the assessed outcomes, in line with
the previous version of this review where there was insufficient
evidence of an effect.

Crucially, for the first time we included studies that reported
on live birth rates (Dreyer 2016; Vignarajan 2019), although the
quality of the evidence was judged to be low or very low. Further
randomised trials assessing this outcome are required, with larger
numbers of participants and, where possible, adequate blinding of
participants, personnel and outcome assessors.

Our review did not identify RCTs evaluating salpingostomy as
a treatment modality for women with tubal disease prior to
undergoing ART. We are therefore unable to add to the systematic
review of retrospective observational studies by Chu 2015, which
demonstrated a poled live birth rate of 25% in women conceiving
naturally following salpingostomy and a pooled ectopic pregnancy
rate of 10%.

We also report, for the first time, on the number of oocytes
and embryos per woman randomised in the included studies.
Our findings did not show evidence of a difference in all of the
comparisons analysed.

AUTHORS' CONCLUSIONS

Implications for practice

We found moderate-quality evidence that salpingectomy probably
increases the clinical pregnancy rate (CPR) in women with tubal
disease prior to undergoing assisted reproductive technology
(ART), although there is an overall paucity of data on the safety
of the studied interventions (salpingectomy, tubal occlusion and
transvaginal aspiration of hydrosalpingeal fluid). In addition,
although the evidence of the effect of laparoscopic tubal occlusion
on CPR versus no tubal surgery was of low-quality, our findings
suggest that laparoscopic tubal occlusion may still be better
than no surgery. When making informed choices about treatment
options, women would benefit from receiving advice about the
overall lack of good-quality evidence on the efficacy and safety of
tubal surgery prior to ART.

Implications for research

More high-quality randomised controlled trials (RCTs) are needed
to investigate the efficacy and safety of tubal surgery in its multiple
iterations prior to ART in women with tubal disease. We specifically
suggest that further studies should focus on live birth rate (LBR)
and surgical complication rate as the primary outcomes of choice.
Moreover, while blinding of participants and personnel may be
difficult due to the nature of the interventions studied, future trials
should ensure adequate blinding, including of those assessing
outcomes.

Overall, we identified RCTs investigating three different modalities
of surgical intervention for tubal disease: salpingectomy, tubal
occlusion and transvaginal aspiration of hydrosalpingeal fluid.
Future studies should indeed compare additional head-to-head
interventions, specifically between laparoscopic salpingectomy
and transvaginal aspiration of hydrosalpingeal fluid, given that
the latter may represent a less invasive procedure. Furthermore,
while we found low-quality evidence suggesting that hysteroscopic
proximal tubal occlusion with Essure® may decrease the live birth
rate when compared to laparoscopic salpingectomy, the Essure®
device has been discontinued by the manufacturer in the USA and
in the UK due to long-term safety concerns (Horwell 2017) and
thus Essure® is no longer an option in clinical practice. We did not
identify any RCTs comparing tubal occlusion using devices other
than Essure® with transvaginal aspiration of hydrosalpingeal fluid,
and would advocate this as an important comparison to address in
future trials.

Finally, the relative paucity of multicentre trials in this review may
have contributed to low participant and event rates, thus affecting
the quality of the evidence presented. We recommend that future
studies involve as many centres as possible, in order to maximise
recruitment in a timely manner and generate adequately powered
data.
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CHARACTERISTICS OF STUDIES

Characteristics of included studies [ordered by study ID]

An 2015

Study characteristics

Methods

Parallel RCT

Participants

Country: China

Site: Center for Reproductive Medicine, Gansu Provincial Hospital of Maternity and Children Health-
care, Lanzhou, China.

Participants: 229 women with recently diagnosed hydrosalpinx by either HSG or laparoscopy prior to
undergoing IVF-ET, of which Group A (94 women) underwent transvaginal aspiration of hydrosalpinx
and auricular point sticking (a form of acupuncture); Group B (89 women) underwent transvaginal aspi-
ration of hydrosalpinx only; and Group C (46 women) underwent no intervention.

Mean age: range 20 to 40 years.

Inclusion: women with hydrosalpinx diagnosed by contrast imaging or laparoscopy, aged 20 to 40
years, wishing to conceive.

Exclusion: patients with any of the following - acute pelvic infection; high blood pressure; endocrine
disease (e.g. diabetes, hyperthyroidism, hyperprolactinaemia, Stein-Leventhal syndrome); en-
dometriosis; and adenomyosis.

IVF protocol: A daily injection of GnRH agonist at a dose of 3.75 mg i.m. was administered from day

2 of the menstrual cycle. On day 7 of the cycle, a transvaginal ultrasound was performed to measure
endometrial thickness. Following 30 days of GnRH agonist injections, 2 mg estradiol valerate was ad-
ministered p.o. once daily for four days and increased by 1 mg at a time until endometrial thickness
reached 8 to 10 mm. No details were provided regarding oocyte collection, embryo transfer or luteal
phase support.

Interventions

Group A underwent transvaginal aspiration of hydrosalpinx and auricular point sticking; Group B un-
derwent transvaginal aspiration of hydrosalpinx only; and Group C received no intervention.

No further details of the interventions are provided.

Outcomes

Clinical pregnancy rate (as confirmed by ultrasound at 35 days) per woman randomised (n/n)
Multiple pregnancy rate (n/n)

Early miscarriage rate (not defined) (n/n)

Ectopic pregnancy rate (not defined) (n/n)

HwnN e

Notes

We did not obtain responses after emailing the authors to obtain clarification and further details of
their methodology and outcomes.

The authors did not specify a trial registration number.
Itis unclear whether power calculation was undertaken.
There is no mention of any funding sources involved in the study.

Itis unclear whether an intention-to-treat analysis was performed.

Risk of bias

Bias

Authors' judgement  Support for judgement
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An 2015 (Continued)

Random sequence genera-  Low risk "Random digit table"
tion (selection bias)

Allocation concealment Unclear risk Not specified.
(selection bias)

Blinding of participants High risk No blinding performed.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk Out of 229 women randomised, only 217 were analysed. No explanation was
(attrition bias) given for the 12 participants whose data were not analysed.

Intention to treat for pri-

mary outcome?

Selective reporting (re- Unclear risk Not specified.
porting bias)

Other bias Unclear risk Apart from stating that participants' age and duration of infertility did not dif-
fer across all groups, no further mention is made regarding differences in de-
mographic characteristics.

Dechaud 1998

Study characteristics

Methods Parallel RCT

Participants Country: France

Site: Single centre - Department of Obstetrics and Gynecology, Centre Hospitalier Universitaire Arnaud
de Villeneuve, Montpellier, France.

Participants: 60 women with severe tubal infertility diagnosed by either HSG or laparoscopic surgery,
not suitable for tubal repair, were included (30 underwent laparoscopic salpingectomy, and 30 did not
receive any treatment prior to undergoing IVF).

Mean age + SD: 30.6 + 3.3 (control group) and 31.7 + 4.5 (salpingectomy group).

Inclusion: women with severe tubal infertility, not suitable for tubal repair, with all other fertility inves-
tigations normal. HSG criteria for severe tubal disease included extensive inflammatory disease in the
proximal part of the tube with diverticula extending to > 2 cm of the isthmus (salpingitis isthmica no-
dosa) or a hydrosalpinx with poor prognosis due to abnormal mucosal folds or irregular walls. Laparo-
scopic criteria for severe tubal pathology included the presence of proximal nodes or an inflamed and
thick-walled hydrosalpinx. Adhesions alone were considered insufficient to make a diagnosis of severe
tubal pathology.

Exclusion: patients older than 40 years; additional causes of infertility; tubal pathology suitable for re-
pair by tubal catheterization, laparoscopic surgery or microsurgical techniques; severe tubal patholo-
gy requiring bilateral salpingectomy as part of treatment; lack of patient consent for salpingectomy or
randomisation.
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IVF protocol: All participants underwent pituitary desensitization with GnRH agonist (Decapeptyl LP
3.75 mgi.m.; Ipsen, Paris, France) starting on day 1 or 2 of the menstrual cycle and administered once
daily for 14 days. Pituitary desensitization was assessed at the end of the 14 days of GnRH agonist in-
jections by ultrasound (no follicles measuring > 10 mm in diameter) and serum estradiol levels (< 60
pg/mL). All women then received a 7-day course of i.m. injections of hMG (Humegon; Organon, Paris,
France) at a dose of 300 IU once daily and an additional injection of 150 IU once daily. The dose of hMG
was adjusted according to daily ultrasound monitoring of follicle development and serum estradiol lev-
els. Once an estradiol level above 1500 pg/mL and at least three follicles measuring more than 17 mm
in diameter were identified, hCG at a dose of 5000 IU i.m. was administered. Oocyte retrieval occurred
under ultrasound guidance 35 hours after hCG administration.

Embryo transfer took place 48 hours after oocyte retrieval in all women for whom embryos were ob-
tained after IVF. The number of embryos transferred was determined according to the age of the partic-
ipant, the level of ovarian response, the fecundity of the oocytes, embryo morphology and counselling
of the couple.

Interventions

Allincluded women underwent laparoscopy. On the day before surgery, informed consent for poten-
tial bilateral salpingectomy was obtained from all participants. At the time of laparoscopy, those with a
surgical diagnosis of tubal disease not suitable for repair were randomised to undergo either adhesioly-
sis and bilateral salpingectomy OR adhesiolysis only.

Outcomes 1. Implantation rate (number of implanted embryos divided by the number of fresh embryos replaced
into the uterine cavity) (n/n, %)
2. Number of oocytes retrieved per cycle (mean + SD)
3. Number of embryos obtained per cycle (mean + SD)
4. Pregnancy rate - not defined; reported per transfer, per oocyte retrieval and per IVF cycle (n/n, %)
5. Ongoing pregnancy rate - not defined (n/total transfers, %)
6. Ectopic pregnancy and miscarriage rate - not defined (n/n, %)
Notes For the purposes of meta-analysis, the review authors used the ongoing pregnancy rate as clinical preg-
nancy rate.
The authors did not specify a trial registration number.
A power calculation was performed but not adhered to as the number calculated (322 participants in
each group) could not be achieved in the trial setting.
No statement regarding competing interests.
Presence or absence of funding is not reported.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Unclear risk "the patients were assigned randomly either to undergo bilateral salpingecto-
tion (selection bias) my or not to undergo salpingectomy"
Allocation concealment Unclear risk Not specified.
(selection bias)
Blinding of participants Unclear risk Not specified.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes
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Incomplete outcome data  Low risk Intention to treat analysis is unclear, however the number randomised is the
(attrition bias) same as the number analysed. No statement regarding loss to follow-up or
Intention to treat for pri- withdrawals.

mary outcome?

Selective reporting (re- Low risk No suggestion of selective reporting.

porting bias)

Other bias Low risk There were no significant differences in participant characteristics.
Dreyer 2016

Study characteristics

Methods Parallel RCT

Participants Country: The Netherlands

Site: Two-centre study performed in one academic hospital (VU University Medical Centre, Amsterdam,
the Netherlands) and one teaching hospital (Spaarne Gasthuis, Hoofddorp, the Netherlands).

Participants: 85 women with unilateral or bilateral hydrosalpinges visible at ultrasound and confirmed
with HSG or at laparoscopy who were scheduled for an IVF/ICSI treatment, of which 42 were allocated
to hysteroscopic proximal tubal occlusion by intratubal device placement (Essure®) and 43 were allo-
cated to laparoscopic salpingectomy prior to ART.

Mean age + SD: 32.6 + 4.5 years (Essure®) and 32.0 + 4.5 years (Laparoscopic salpingectomy).

Inclusion: Women aged 18 to 41 years old with a diagnosis of unilateral or bilateral hydrosalpinx (de-
fined as a distally occluded Fallopian tube which became pathologically dilated during tubal patency
testing) confirmed by HSG or at laparoscopy prior to undergoing ART.

Exclusion: pelvic inflammatory disease within the previous 6 months; hydrosalpinges with evidence of
proximal blockage; women in whom laparoscopic salpingectomy was precluded by a frozen pelvis di-

agnosed at a previous laparoscopy; women with type 0 or 1 fibroids interfering with Essure® insertion;
and refusal to undergo Essure® insertion.

IVF protocol: All participants underwent IVF/ICSI 12 weeks after treatment of hydrosalpinges. GnRH ag-
onists or antagonists were used to achieve pituitary down-regulation. Further details of the local IVF
protocol are not provided. The authors analysed the first IVF/ICSI cycle (including fresh and all frozen-
thawed embryo transfers) following the treatment of hydrosalpinges.

Interventions Participants were randomised to undergo either hysteroscopic proximal tubal occlusion with Essure®
intratubal devices OR laparoscopic salpingectomy.

Hysteroscopic proximal tubal occlusion with Essure® intratubal devices: all Essure® devices (Bayer
HealthCare Pharmaceuticals, Inc., Whippany, NJ, USA) were inserted in an outpatient setting with an-
tibiotic prophylaxis (Doxycycline 200 mg for 5 days). A rigid hysteroscope (5.5 mm with 5-Fr working
channel, Olympus Netherlands B.V.) was used and the Essure® micro-inserts were placed in the proxi-
mal end of the Fallopian tube (unilateral or bilateral according to the presence of hydrosalpinx). A max-
imum of three coils were allowed to protrude into the uterine cavity. A follow-up HSG was performed
12 weeks after Essure® to confirm proximal occlusion of the hydrosalpinges.

Laparoscopic salpingectomy: depending on whether one or two hydrosalpinges were present, a uni-
lateral or bilateral salpingectomy was performed. In those diagnosed with extensive pelvic adhesions
at laparoscopy precluding salpingectomy, proximal tubal ligation using a two-site isthmic diathermy
technique was performed as an alternative to salpingectomy. Conversion to laparotomy was not al-
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lowed. All participants who underwent laparoscopy received perioperative antibiotic prophylaxis with
cefuroxime 1500 mg i.v. and metronidazole 500 mg i.v.

Outcomes 1. Units of gonadotrophins (median, IQR)

2. Number of retrieved oocytes (median, IQR)

3. Number of embryos (mean + SD)

4. Implantation rate (defined as the number of gestational sacs on ultrasound divided by the number of
embryos transferred) (n/n, %)

5. Ongoing pregnancy per woman randomised (defined as the presence of a fetal heartbeat on ultra-
sound beyond 10 weeks of pregnancy following one IVF/ICSI cycle) (n/n, %)

6. Miscarriage rate per woman randomised (n/n, %)

7. Ectopic pregnancy rate per woman randomised (n/n, %)

8. Live birth rate per woman randomised (n/n, %)

9. Proximal tubal occlusion rate after Essure® placement

10.Differences in ovarian reserve before and 3 months after treatment of hydrosalpinges (variable units)

11.Time to ongoing pregnancy (months)

12.Infection rate following intervention per woman randomised (n/n, %)

Notes Further data on participant characteristics (specifically with regards to the severity of male factor in-
fertility in eligible participants) and outcomes were obtained through written correspondence with the
authors.

The study was prospectively registered on the Dutch Trial Register (NTR 2073).

A power calculation was performed but not followed. The calculated sample size required a total of 426
participants per group, which the authors did not consider feasible. Instead, only women with hydros-
alpinges large enough to be visible on ultrasound were included.

One author received 'non-financial support from Conceptus Inc'.

The Essure® device has been withdrawn by the manufacturer since publication of Dreyer 2016 and is no
longer available.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Low risk "computer-generated randomization list with block sizes of four"

tion (selection bias)

Allocation concealment Low risk "independent data manager"

(selection bias)

Blinding of participants High risk "The study was unblinded"

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.

sessment (detection bias)

All outcomes

Incomplete outcome data Low risk "Women who were randomised, but never started IVF/ICSI treatment were in-

(attrition bias) cluded for the ITT analyses". Loss to follow-up was accounted for according to

Intention to treat for pri- patient allocation: 2 women allocated to Essure® were lost to follow-up; and

mary outcome? another 2 allocated to salpingectomy were lost to follow-up.
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Selective reporting (re- Low risk No suggestion of selective reporting.
porting bias)

Other bias Low risk There were no differences in baseline characteristics between the two groups.
Fouda 2011

Study characteristics

Methods Parallel RCT

Participants Country: Egypt

Site: Single centre - Assisted conception unit of Ahmed Elgazzar hospital, Cairo, Egypt.

Participants: 110 women with unilateral or bilateral hydrosalpinges diagnosed by ultrasound, of which
55 patients underwent ultrasound-guided aspiration of hydrosalpinx prior to IVF-ET (Group A) and 55
women received no intervention prior to IVF-ET (Group B).

Mean age + SD: 28.16 + 3.62 (Group A) and 29.38 + 4.03 (Group B).

Inclusion: women aged 18-37 years with unilateral or bilateral hydrosalpinges visible by ultrasound;
body mass index 19-29 kg/m?Z; infertility lasting longer than 1 year; normal basal LH, FSH and prolactin
concentrations; and normal semen analysis.

Exclusion: patients with uterine fibroids requiring surgical removal; endometriosis; male-factor infertil-
ity requiring ICSI; previous IVF cycles; history of recurrent miscarriage; known endocrinologic disorders;
and the presence of systemic disease contraindicating pregnancy.

IVF protocol: All included women underwent IVF with a long GnRH agonist protocol using Leuprorelin
acetate (Lucrin, Abbott, Australasia) at a daily dose of 1 mg s.c., starting 1 week before the anticipat-
ed date of the next menstrual period (usually day 21 of the cycle preceding the IVF-ET cycle). Once pi-
tuitary downregulation was achieved (ultrasound confirming the absence of cysts in the ovaries and
endometrial thickness <5 mm; and serum estradiol <50 pg/mL), the dose of Leuprorelin acetate was
halved and controlled ovarian stimulation was commenced. Where pituitary downregulation failed to
occur after 21 days of GnRH agonist therapy, the cycle was cancelled. Controlled ovarian stimulation
was performed using highly purified urinary FSH (HP-uFSH) (Fostimon, IBSA) at a starting dose which
varied from 225 1U/day to 300 IU/day according to participant age, basal FSH level and antral follicle
count. Following 5 days of HP-uFSH therapy, dose adjustments were undertaken according to serum
estradiol levels and follicle development. Once three or more follicles measuring more than 17 mm

in diameter were identified on ultrasound, HP-uFSH and Leuprorelin acetate were stopped and hCG
(Pregnyl; N.V. Organon, 0SS, Holland) was administered i.m. at a dose of 10,000 IU. Oocyte retrieval was
performed with ultrasound guidance under deep sedation 36 + 2 h following hCG administration.

Interventions Group A: Following oocyte retrieval, an aspiration needle was inserted into the hydrosalpinx under ul-
trasound guidance to aspirate the hydrosalpingeal fluid, which was sent for microbiology analysis. An-
tibiotic prophylaxis was undertaken with a single dose of Azithromycin 1000 mg orally and 1 g Ceftriax-
onei.m. given 2 h prior to oocyte retrieval.

Group B: no intervention.

Embryo transfer took place 3 days after oocyte retrieval (no more than three embryos transferred per
cycle). A urine pregnancy test was performed at 2 weeks and an ultrasound examination carried out at
5 weeks after embryo transfer to diagnose clinical pregnancy. Luteal phase support was undertaken
with progesterone vaginal capsules (Utrogestan, Safe Pharma, Egypt) at a dose of 20 mg three times
daily, starting on the day of oocyte retrieval until fetal cardiac activity was identified on ultrasound at 5
weeks or pregnancy was ruled out by a negative beta-hCG serum test.

Outcomes 1. Duration of stimulation (mean days + SD)
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No o kwbd

Number of 75 IU HP-uFSH ampoules consumed (mean + SD)

Number of oocytes retrieved (mean + SD)

Number of fertilised and cleaved oocytes (mean + SD)

Number of embryos transferred (mean + SD)

Grade I-1l/all embryos transferred (n/n, %)

Implantation rate (the ratio between the number of gestational sacs visible on ultrasound scan and

the number of transferred embryos) (n/n, %)

8. Clinical pregnancy rate (presence of intrauterine gestational sac detected by transvaginal ultrasound)

(n/n, %)

9. Ongoing pregnancy rate (pregnancy continuing after 20 weeks of gestation) (n/n, %)

10.Spontaneous miscarriage rate (miscarriage before 20 weeks of gestation) (n/n, %)

11.Ectopic pregnancy rate (implantation of the embryo outside the normal endometrial cavity) (n/n, %)
12.Flaring of pelvic infection (n/n, %)

Notes The study was registered in clinicaltrials.gov (NCT01040351) on 28 December 2009.
Power calculation performed and followed.
The authors declared no conflict of interests.
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "Randomisation was achieved through computer generated randomization
tion (selection bias) list"
Allocation concealment Low risk "sequentially numbered, opaque, otherwise identical sealed envelopes"
(selection bias)
Blinding of participants High risk No blinding.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes
Incomplete outcome data  High risk Loss to follow-up was accounted for (a total of 3 women did not undergo ART
(attrition bias) following intervention or no intervention), however an intention to treat analy-
Intention to treat for pri- sis was not performed.
mary outcome?
Selective reporting (re- Low risk No suggestion of selective reporting.
porting bias)
Other bias Low risk No significant differences in participant characteristics.
Fouda 2015
Study characteristics
Methods Parallel RCT
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Participants

Country: Egypt
Site: Single centre - Assisted conception unit of the Aljazeera (Al Gazeera) hospital, Giza, Egypt.

Participants: 160 patients with unilateral or bilateral hydrosalpinx visible on ultrasound, of which 80
were allocated to undergo uni- or bilateral laparoscopic salpingectomy and 80 underwent aspiration of
hydrosalpinges under ultrasound guidance.

Mean age + SD: 28.14 + 3.67 (salpingectomy) and 27.55 + 3.52 (aspiration of hydrosalpinges).
Inclusion: women aged 18 to 37 years with unilateral or bilateral hydrosalpinges visible by ultrasound.

Exclusion: age < 18 and > 37 years; FSH = 12 IU/L; uterine fibroids requiring surgical treatment; irregular
menstrual cycles; previous IVF; BMI <19 or >30; endometriosis; recurrent pregnancy loss; and systemic
disease contraindicating pregnancy.

IVF protocol: Controlled ovarian stimulation entailed administration the GnRH agonist triptorelin (De-
capeptyl, Ipsen, Slough, United Kingdom) starting one week before the anticipated day of a menstrual
period, at a dose of 0.1 mg/day. Pituitary down-regulation was confirmed in those whose serum estra-
diol level was <50 pg/mL and endometrial thickness <5 mm on Day 3 of the next menstrual cycle. High-
ly purified urinary FSH (HP-uFSH) (Fostimon, IBSA, Switzerland) was commenced once pituitary down-
regulation was confirmed, with a starting dose between 150 and 300 IU according to ovarian reserve in-
dicators such as age, antral follicle count and basal FSH. The daily dose of HP-uFSH was adjusted 5 days
after starting stimulation depending on follicle development as assessed by ultrasound and serum
estradiol levels. Both triptorelin and HP-uFSH were continued up to and including the day of hCG (Preg-
nyl; N.V. Organon, Oss, The Netherlands) administration. When 3 or more follicles measuring = 18 mm
were identified on ultrasound, ovulation was triggered with 10000 IU hCG. Oocyte retrieval was per-
formed under deep sedation and ultrasound guidance 34 to 36 hours after hCG administration. Both
groups received Azithromycin 1000 mg orally and 1 g Cefotaxime i.m. prior to oocyte retrieval.

Embryo transfer (maximum 3 embryos) occurred on Day 2 or Day 3 post oocyte retrieval and serum hCG
levels were measured 14 days after embryo transfer to diagnose pregnancy. An ultrasound was per-
formed 5 weeks after embryo transfer to confirm pregnancy viability and count the number of gesta-
tional sacs in the uterine cavity.

Luteal phase support was provided with progesterone suppositories 200 mg twice daily (Prontogest,
Marcyrl Pharmaceutical Industries, El Obour, Egypt) starting from the day of oocyte retrieval until 12
weeks of pregnancy or a negative pregnancy test.

Interventions

Women were allocated to undergo laparoscopic salpingectomy or aspiration of hydrosalpinges.

In the laparoscopic salpingectomy group, bilateral salpingectomy was performed using bipolar electro-
coagulation, and proximal tubal occlusion with distal fenestration of hydrosalpinx was done in women
with extensive pelvic adhesions instead of salpingectomy. A minimum period of 2 months was advised
between surgery and oocyte retrieval.

Women in the aspiration group underwent aspiration of hydrosalpinx immediately following oocyte
retrieval. An aspiration needle was inserted into the hydrosalpinx and suction was applied to aspirate
the entirety of the fluid, which was sent for microbiology analysis. A maximum of 3 embryos were trans-
ferred per participant 2 or 3 days after oocyte retrieval.

Outcomes

Duration of stimulation (mean + SD)

Number of HP-uFSH units consumed (mean + SD)

Number of follicles = 18 mm on the day of hCG administration (mean + SD)
Number of oocytes retrieved (mean + SD)

Number of metaphase Il oocytes (mean + SD)

Number of embryos obtained (mean + SD)

Number of embryos transferred (mean + SD)

Fertilisation rate (n/n, %)

Grade I-1l/all embryos transferred (n/n, %)

W e NG ®WDN R
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10.Implantation rate (not defined) (n/n, %)

11.Clinical pregnancy rate per started cycle and per transfer cycle (presence of intrauterine gestational
sac detected by transvaginal ultrasound) (n/n, %)

12.0ngoing pregnancy rate per started cycle and per transfer cycle (pregnancy continuing after 20 weeks
of gestation) (n/n, %)

13.Spontaneous miscarriage rate (not defined) (n/n, %)

14.Ectopic pregnancy rate (not defined) (n/n, %)

15.0perative complications (not defined) (n/n, %)

16.Flaring of pelvic infection (n/n, %)

Notes The study was registered in clinicaltrials.gov (NCT02008240) on 8 December 2013.

A power calculation was performed but not followed as the number calculated (1150 participants in
each group) could not be achieved in the trial setting.

The authors declared no conflict of interests.

Risk of bias
Bias Authors' judgement Support for judgement
Random sequence genera-  Low risk "computer generated randomization list"

tion (selection bias)

Allocation concealment Low risk "sequentially numbered sealed envelopes"
(selection bias)

Blinding of participants High risk No blinding.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.

sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk No loss to follow-up.
(attrition bias)

Intention to treat for pri-

mary outcome?

Selective reporting (re- Low risk No suggestion of selective reporting.
porting bias)

Other bias Low risk No significant differences in participant characteristics.
Hammadieh 2008

Study characteristics

Methods Parallel RCT

Participants Country: United Kingdom

Site: Single centre - Assisted Conception Unit (ACU) of Birmingham Women's Hospital, United Kingdom.
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Participants: 66 women with unilateral or bilateral hydrosalpinges diagnosed by ultrasound during
controlled ovarian stimulation, of which 32 were allocated to undergo ultrasound-guided aspiration of
hydrosalpinx and 34 were allocated to the control group (no aspiration).

Mean age + SD: 33.4 + 4.5 (aspiration) and 33.9 + 4.7 (no aspiration).

Inclusion: healthy women = 39 years with an ultrasound diagnosis of uni- or bilateral hydrosalpinges
during controlled ovarian stimulation or who were on the waiting list for elective salpingectomy prior
to undergoing IVF.

Exclusion: not specified.

IVF protocol described in Hughes 1992.

Interventions

Participants allocated to the aspiration group underwent transvaginal ultrasound-guided aspiration

of hydrosalpinx immediately following oocyte collection, under deep sedation. The aspiration needle
was inserted into the hydrosalpinx and suction applied to achieve complete drainage of the fluid con-
tained in the fallopian tube(s) as confirmed by ultrasound, and hydrosalpinx fluid was sent for micro-
biology culture and sensitivity. In women with bilateral hydrosalpinges, the procedure was performed
on both tubes with different sterile needles on each side to avoid cross-contamination. Antibiotic cov-
er was provided with the intraoperative administration of i.v. amoxicillin 1 g and clavulanic acid 200 mg
(or metronidazole 400 mg three times daily for 5 days in those allergic to penicillin), followed by oral
azithromycin 500 mg once daily for three days postoperatively.

Outcomes 1. Number of oocytes collected (mean + SD)
2. Number of oocytes fertilised (mean + SD)
3. Implantation rate (number of gestational sacs on ultrasound divided by the number of embryos trans-

ferred) (n/n, %)
4. Biochemical pregnancy perrandomised woman (urinary hCG test performed 14 days after ET) (n/n, %)
5. Clinical pregnancy per randomised woman (gestational sac visualized on transvaginal ultrasound) (n/
n, %)

6. Miscarriage rate per biochemical pregnancy (pregnancy loss before 12 weeks of gestation) (n/n, %)
7. Ectopic pregnancy rate (not defined) (n/n, %)
8. Pelvicinfection rate (pelvic abdominal pain and pyrexia or positive culture of genital swabs) (n/n, %)

Notes This trial was prospectively registered (NCT00566956).
A power calculation was performed but not followed as the number calculated (total 158 women, 79
participants per group) could not be achieved in 3 years and the trial was stopped after nearly 4 years of
recruitment as several women opted for salpingectomy instead.

Risk of bias

Bias Authors' judgement Support for judgement

Random sequence genera-  Low risk "computer algorithm"

tion (selection bias)

Allocation concealment Low risk Randomisation by computer algorithm using a third party administrator just

(selection bias) prior to oocyte retrieval procedure.

Blinding of participants High risk No blinding.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.

sessment (detection bias)

All outcomes
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Incomplete outcome data  Low risk Intention to treat analysis performed (as there were no drop-outs or losses).
(attrition bias)

Intention to treat for pri-

mary outcome?

Selective reporting (re- Low risk No suggestion of selective reporting.
porting bias)

Other bias Low risk Both groups were comparable in terms of age, cause of infertility and stimula-
tion regimen.

Kontoravdis 2006

Study characteristics

Methods Parallel RCT

Participants Country: Greece

Site: Two centres in Athens - Second Department of Obstetrics and Gynecology, University of Athens,
Aretaieion Hospital; and the Centre for Human Reproduction.

Participants: 115 patients randomised to one of three groups - 50 underwent unilateral or bilateral la-
paroscopic proximal tubal occlusion before IVF (Group A); 50 underwent laparoscopic unilateral or bi-
lateral salpingectomy before IVF (Group B); and 15 received no intervention prior to IVF (Group C).

Mean age + SD: 31 +4.5 (Group A), 29.8 + 3.4 (Group B), 34 + 5.3 (Group C).

Inclusion: women aged < 41 years with unilateral or bilateral hydrosalpinges confirmed by HSG and Day
2/3 FSH levels < 12 mIU/mL; presence of spermatozoa in semen; suitability for IVF/ICSI treatment; no
contraindication for laparoscopic surgery; no previous IVF attempt; no other pelvic pathology.

Exclusion criteria: not specified.

IVF protocol: women in groups A and B underwent IVF treatment once two completed menstrual cy-
cles had passed since surgery. All subjects receiving IVF underwent controlled ovarian stimulation with
a long protocol. Down-regulation was achieved with a GnRH analogue administered s.c. from the mid-
luteal phase of the previous cycle; stimulation ensued with recombinant FSH administered s.c. at a dai-
ly dose of 150 to 300 IU based on serial ultrasound measurements of follicle growth and serum estra-
diol quantification. Oocyte retrieval was performed 35 h after the administration of 10000 of hCG. Em-
bryo transfers were performed on Day 3, and the number of embryos transferred varied according to
the woman's age and embryo availability/quality.

Luteal phase support entailed the vaginal administration of progesterone 600 mg daily; oral doxycy-
cline 100 mg twice daily for 6 days following oocyte retrieval; and oral prednisolone 5 mg three times
per day for 6 days following oocyte retrieval.

Interventions Women in Group A underwent laparoscopic unilateral or bilateral salpingectomy by transection of the
mesosalpinx as close to the fallopian tube as possible. The tube was then removed at 1-1.5 cm from the
cornual junction.

Laparoscopic proximal tubal occlusion was performed in patients in Group B by applying bipolar
diathermy to the isthmic segment at two separate sites, without draining the hydrosalpinx.

Outcomes 1. Number of collected oocytes (mean + SD)
2. Number of fertilised oocytes (mean + SD)
3. Implantation rate (implanted sacs per hundred transferred embryos) (%)
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4. Clinical pregnancy rate (gestational sac * fetal pole confirmed by ultrasound 4 weeks after embryo
transfer, calculated per hundred transfers) (%)

5. Ongoing pregnancy rate (pregnancies beyond the first trimester, calculated per hundred transfers) (%)
6. Miscarriage rate (not defined) (%)
7. Ectopic pregnancy rate (not defined) (%)

Notes The authors did not specify a trial registration number.

A power calculation was performed and followed.

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk "computer generated randomization in blocks"

tion (selection bias)

Allocation concealment Unclear risk Not specified.
(selection bias)

Blinding of participants Unclear risk Not specified. The previous version of the review states: "The operator and the
and personnel (perfor- IVF performer were the same person in some cases".
mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes

Incomplete outcome data  High risk 112 women analysed of 115 randomised.

(attrition bias)

Intention to treat for pri- Group A: 2 women did not proceed to IVF treatment after tubal occlusion.
mary outcome?

Group B: 1 woman did not proceed to IVF treatment after salpingectomy.

Intention to treat analysis not explicitly stated.

Selective reporting (re- Low risk No suggestions of selective outcome reporting.
porting bias)

Other bias Low risk There were no significant differences in demographic characteristics between
groups.
Labib 2016
Study characteristics
Methods Parallel RCT
Participants Country: Egypt

Site: single centre - Ain Shams University Maternity Hospital, Egypt.

Participants: 82 patients with bilateral hydrosalpinx were randomised to undergo laparoscopic salp-
ingectomy (n = 41) or proximal tubal occlusion and division (n = 41).

Mean age + SD: 29.4 + 3.19 years (salpingectomy group) and 30.14 + 3.14 years (tubal occlusion and divi-
sion group).
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Labib 2016 (continued)

Inclusion: age 25 to 35 years; regular menstrual cycles; no previous abdominal surgery; HSG findings of
bilateral hydrosalpinges; normal baseline hormonal profile; previous one or more failed trials of IVF-ET.

Exclusion: age < 25 or > 35 years; previous laparoscopy or laparotomy; known ovulatory dysfunction
due to polycystic ovary syndrome; presence of endometriosis.

IVF protocol: all patients underwent a long GnRH agonist protocol according to local practice. No fur-
ther details provided by the authors.

Interventions

Laparoscopic salpingectomy VERSUS proximal tubal occlusion and division.

Laparoscopic salpingectomy was performed using bipolar diathermy. The mesosalpinx was transected
just below the fallopian tube to minimize any compromise to the collateral blood supply of the ipsilat-
eral ovary. Adhesiolysis was also performed.

Laparoscopic tubal occlusion and division entailed transection of the fallopian tube 1 to 1.5 cm from
the cornual end. Proximal tubal occlusion was performed using bipolar diathermy applied at two sites
separated by ~1cm on the isthmic portion of the affected tube, and the hydrosalpinx was not drained.

Outcomes 1. Serum AMH levels pre- and post-intervention (units not specified)
2. Ongoing pregnancy rate (fetal heartbeat seen on ultrasound at 10 weeks of gestation) (n/n) - extrap-
olated as clinical pregnancy for the purposes of meta-analysis
Notes This is a conference abstract, and additional information was provided by the first author via written
correspondence.
The authors did not specify a trial registration number.
A power calculation was performed and a total of 84 women were required. However, the authors re-
port a sample of 82 women only (41 randomly allocated to each group).
Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomisation was performed using a computer-generated randomisation
tion (selection bias) system as clarified by written correspondence from the first author.
Allocation concealment Low risk Allocation was blinded, as clarified by written correspondence from the first
(selection bias) author.
Blinding of participants High risk Correspondence with the authors revealed that no blinding was undertaken.
and personnel (perfor-
mance bias)
All outcomes
Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes
Incomplete outcome data ~ Low risk There was no loss to follow-up. Analyses were performed according to the in-
(attrition bias) tention to treat principle.
Intention to treat for pri-
mary outcome?
Selective reporting (re- Low risk No suggestion of selective outcome reporting.
porting bias)
Other bias Unclear risk Not specified.
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Moshin 2006

Study characteristics

Methods

Parallel RCT

Participants

Country: Moldova

Site: single academic centre - Center for Reproductive Health and Genetics, Chisinau, Moldova.
Participants: 204 patients recruited, randomised and analysed (Group 1 - 66 women randomised to
no surgical treatment; Group 2 - 60 women randomised to salpingectomy; Group 3 - 78 randomised to
proximal tubal occlusion); each woman underwent one cycle of IVF as stated by the authors.

Age: mean/median not specified; range 22 to 35 years.

Inclusion: women with hydrosalpinges diagnosed by ultrasound.
Exclusion: not specified.

IVF protocol: Ovarian stimulation in a long course GnRH analogue protocol (Decapeptyl or Dipherelin)
with a fixed dose (225 IU daily) of recombinant FSH for stimulation, starting on day 3 of the cycle. Ovar-
ian response was monitored by ultrasound and serum E2 concentration. Ovulation was triggered with
10000 IU of hCG (Pregnyl) when the leading follicles reached 18 to 20 mm. Oocyte retrieval was carried
out 36 hours after hCG administration. Retrieved oocytes were evaluated and fertilised by conventional
insemination. Embryos were transferred on day 3 after insemination. Utrogestan 400 mg/day was ad-
ministered vaginally from the day of oocyte pick-up until 12th week of pregnancy.

Interventions

Salpingectomy versus proximal tubal clamping of hydrosalpinges versus no intervention. The authors
did not specify whether salpingectomy was performed laparoscopically or via laparotomy. Additional-
ly, no details on the tubal clamping procedure were provided.

Outcomes 1. Number of oocytes retrieved (mean + SD)
2. Number of fertilised oocytes (mean + SD)
3. Clinical pregnancy - gestational sac on ultrasound (n/n, %)

Notes As data extraction on the abstract was limited, queries were resolved by contacting the author for the
previous version of this review.
The authors did not specify a trial registration number.

Risk of bias

Bias Authors' judgement  Support for judgement

Random sequence genera-  Unclear risk Not specified.

tion (selection bias)

Allocation concealment Low risk By opaque numbered envelopes.

(selection bias)

Blinding of participants Unclear risk Not specified.

and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.

sessment (detection bias)

All outcomes
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Moshin 2006 (continued)

Incomplete outcome data

(attrition bias)

Intention to treat for pri-

mary outcome?

Low risk Not stated in abstract, but the number of patients randomised was the same
as the number of patients analysed. Previous correspondence clarified there
was no loss to follow-up or withdrawal.

Selective reporting (re-

porting bias)

Low risk No suggestions of selective reporting.

Other bias

Unclear risk Not specified.

Strandell 1999

Study characteristics

Methods

Parallel RCT

Participants

Country: Denmark, Iceland and Sweden
Site: Multicentre trial conducted across 9 Nordic IVF sites.

Participants: 204 women with hydrosalpinx were included and randomised to undergo either laparo-
scopic salpingectomy or no intervention prior to IVF.

Age (mean * SD): 31.8 + 3.6 years (laparoscopic salpingectomy group) and 31.8 + 3.7 years (no interven-
tion group).

Inclusion: presence of unilateral or bilateral hydrosalpinges as diagnosed by HSG or laparoscopy; suit-
ability for IVF treatment; no contraindications to laparoscopy; age < 39 years at the time of randomisa-
tion.

Exclusion: previous IVF treatment and the presence of cavity-distorting uterine fibroids; male-factor in-
fertility requiring ICSI was accepted in centres where conventional IVF and ICSI success rates were iden-
tical.

IVF protocol: although regimens varied between centres, a long protocol with GnRH-agonist given
nasally or s.c. was generally used, followed by controlled ovarian stimulation with either HMG of HP-/
rFSH. Transvaginal ultrasound-guided oocyte retrieval ensued. Although not more than 2 embryos
were routinely transferred, this was occasionally increased to 3.

Interventions

Laparoscopic unilateral or bilateral salpingectomy was performed in the intervention group, depend-
ing on whether one or two hydrosalpinges were identified. Where technical difficulties were encoun-
tered (e.g. due to extensive adhesions), a proximal ligation and distal fenestration was performed in-
stead. While in the intervention group 2 months were advised between surgery and IVF treatment in or-
der to allow for the wash-out of hydrosalpingeal fluid, in the control group women underwent ART im-
mediately following randomisation.

Outcomes 1. Number of collected oocytes (mean + SD)

2. Number of fertilised oocytes (mean + SD)

3. Implantation rate - number of gestational sacs on ultrasound divided by the number of embryos trans-
ferred

4. Ongoing pregnancy (pregnancy > 20 weeks) or delivery rate in first cycle per woman included, per
started cycle, and per transfer cycle (n/n, %)

5. Pregnancy rate per woman included, per started cycle and per transfer cycle (n/n, %)

6. Clinical pregnancy rate (visible on ultrasound) per woman included, per started cycle and per transfer
cycle (n/n, %)

7. Ectopic pregnancy rate per implanted embryo and per clinical pregnancy (n/n, %)
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Strandell 1999 (continued)

8. Miscarriage rate (not defined) per clinical pregnancy (n/n, %)

Notes A subsequent analysis of cumulative data obtained from subsequent cycles in both groups was pub-
lished by the trialists in 2001. Although an intention-to-treat analysis was performed in the follow-up
data, 24 women who had initially been assigned to the control group eventually underwent surgery af-
ter failed IVF cycles and thus their outcomes were not included in this review.

The authors did not specify a trial registration number.

A power calculation was performed but not followed as the sample size required (300) could not be
reached within the duration of the study.

The study was supported by grants from the G6teborg Medical Society, the Hjalmar Svensson Founda-
tion and a society named "Ordensallskapet W:6".

Risk of bias
Bias Authors' judgement  Support for judgement
Random sequence genera-  Low risk Randomisation performed with sealed opaque envelopes in blocks of 10 to 30.

tion (selection bias)

Allocation concealment Low risk Randomisation performed with sealed opaque envelopes in blocks of 10 to 30.
(selection bias)

Blinding of participants High risk No blinding was performed.
and personnel (perfor-

mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk An intention-to-treat analysis was performed.
(attrition bias)

Intention to treat for pri-

mary outcome?

Selective reporting (re- Low risk No suggestions of selective reporting.
porting bias)

Other bias Low risk There were no significant differences in baseline characteristics between
groups apart from the rate of bilateral hydrosalpinges at inclusion, which was
higher in the salpingectomy group (59% versus 41%, P = 0.02).

Vignarajan 2019

Study characteristics
Methods Parallel RCT
Participants Country: India
Site: single centre - Reproductive Medicine Unit, Department of Obstetrics and Gynecology, All India In-
stitute of Medical Sciences, New Delhi, India.
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Vignarajan 2019 (Continued)

Participants: 165 women with bilateral hydrosalpinges were randomised into two groups. Group A in-
cluded 83 patients who underwent laparoscopic bilateral proximal tubal occlusion; Group B included
82 women who underwent laparoscopic bilateral salpingectomy. There was no control group.

Mean age + SD: 29.3 + 2.6 years (Group A - proximal tubal occlusion) and 29.4 + 3.2 (Group B - laparo-
scopic bilateral salpingectomy).

Inclusion: women with bilateral hydrosalpinx diagnosed by HSG or ultrasound; age < 39 years; normal
uterine cavity.

Exclusion: history of endometriosis; prior ovarian surgery; polycystic ovary syndrome; poor ovarian re-
serve (FSH > 12 mIU/ml, AMH < 1.0 ng/ml);, adenomyosis; uterine synechiae; and a thin endometrium
affecting implantation (not defined).

IVF protocol: IVF cycles were undertaken within 12 weeks of tubal surgery. All women underwent a long
protocol of pituitary downregulation with GnRH agonist (Leuprolide-Luprofact, Cadila Healthcare Ltd,
Ahmedabad, India) at a daily dose of 0.5 mg from day 21 of the previous cycle. Complete pituitary de-
sensitisation was assessed 14 days after starting GnRH-agonist and confirmed where serum estradiol
<50 pg/mL, LH <3 1U/L, no follicles > 10 mm in diameter and endometrial thickness <5 mm on ultra-
sound. Recombinant FSH (Gonal F; Merck Serono, Mumbai, India) was administered at a dose of 150 to
300 IU/day varying in accordance to patient age, BMI, AFC and serum AMH. Serial follicle tracking was
undertaken to monitor ovarian response and adjust gonadotrophin doses as required. Ovulation was
triggered with recombinant hCG (250 mcg, Ovitrel; Merck Serono, Mumbai, India) when at least 3 folli-
cles measuring = 18 mm were identified on ultrasound. Oocyte retrieval was performed 36 hours after
maturation trigger, and conventional IVF or ICSI was performed. A fertilisation check was done 16 to 18
hours after insemination, and up to a maximum of 2 good-quality embryos were transferred on Day 3 or
5 under ultrasound guidance. Progesterone 100 mg i.m. (Susten, Sun Pharma, India) was administered
daily for luteal support. Serum beta hCG was checked 16 days after embryo transfer and those with a
positive result underwent ultrasound 4 weeks after transfer.

Interventions

Group A underwent laparoscopic bilateral proximal tubal occlusion by applying bipolar diathermy to
the isthmic segment at two separate sites. Hydrosalpinges were not drained.

Group B underwent laparoscopic bilateral salpingectomy by transecting the fallopian tubes 1 cm away
from the cornual end with bipolar diathermy.

Outcomes

. Change in ovarian reserve parameters (FSH, AMH, estradiol and antral follicle count)
. Total dose of gonadotrophins (median, IQR)

. Oocytes retrieved (mean + SD)

. Fertilisation rate (mean + SD)

. Cleavage rate (mean + SD)

. Implantation rate (number of gestational sacs identified on ultrasound divided by the number of em-
bryos transferred) (n/n, %)

7. Clinical pregnancy rate (presence of a gestational sac with a fetal pole and cardiac activity on TV-US
at 6 weeks) (n/n, %)

8. Live birth rate per cycle (n/n, %)
9. Miscarriage rate (pregnancy losses <20 weeks of gestation) (n/n, %)

O U W N

Notes

Additional trial design and outcome data were obtained through correspondence with the trial au-
thors.

This trial was prospectively registered (CTRI/2016/08/007220).

Risk of bias

Bias

Authors' judgement Support for judgement

Random sequence genera-
tion (selection bias)

Low risk "Computer-generated random numbers"
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Vignarajan 2019 (Continued)

Allocation concealment Unclear risk Not specified.
(selection bias)

Blinding of participants Low risk IVF personnel were blinded as to which surgical intervention participants had
and personnel (perfor- undergone prior to ART.
mance bias)

All outcomes

Blinding of outcome as- Unclear risk Not specified.
sessment (detection bias)
All outcomes

Incomplete outcome data  Low risk Loss of follow-up was accounted for. Although 6 women allocated to undergo
(attrition bias) laparoscopic salpingectomy could not receive the intervention due to dense
Intention to treat for pri- adhesions, an intention-to-treat analysis was performed on both groups.
mary outcome?

Selective reporting (re- Low risk There was no suggestion of selective reporting.

porting bias)

Other bias High risk Both groups were comparable in terms of age, BMI, type of infertility, duration
of infertility, history of genital tuberculosis, ovarian reserve parameters and
stimulation regimen.

A power calculation was performed but not followed as the number calculat-
ed (total 660 women, 330 patients per group) could not be achieved in a single
centre. Recruitment was hence stopped prematurely.

AFC: antral follicle count; AMH: anti-miillerian hormone; ART: assisted reproductive technology; BMI: body mass index; ET: embryo
transfer; FSH: follicle-stimulating hormone; GnRH: gonadotropin-releasing hormone; hCG: human chorionic gonadotropin;hMG: human
menopausal gonadotropin; HP: highly purified; HSG: hysterosalpingogram; ICSI: intracytoplasmic sperm injection; i.m.: intramuscularly;
IQR: interquartile range; IU: international units; i.v.: intravenously; IVF: in vitro fertilisation; IVF-ET: in vitro fertilisation and embryo
transfer; LH: luteinising hormone; n: number of events or participants; p.o.: orally; RCT: randomised controlled trial; SD: standard
deviation; uFSH: urinary follicle-stimulating hormone.

Characteristics of excluded studies [ordered by study ID]

Study Reason for exclusion

Bao 2016 This was a prospective cohort study.

Darwish 2006 Although this was an RCT, the authors never reported on IVF/ICSI outcomes.

De Angelis 2010 The intervention in this RCT was metroplasty in women with a septate uterus, therefore no tubal

surgery was undertaken.

Dias Pereira 1999 This RCT compared systemic multi-dose intramuscular methotrexate with laparoscopic salpin-
gostomy in the treatment of tubal pregnancy. Although the authors assessed fertility outcomes 18
months later, we excluded this study on the basis that its original population had a diagnosis of ec-
topic pregnancy, not a preexisting tubal abnormality.

Harb 2014 This was a systematic review and meta-analysis.

Kang 2001 This was an RCT where 120 women with tubal obstruction diagnosed by HSG or laparoscopy were
randomised into three groups: Group A received Chinese herbal medicine and antibiotics; Group B
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Study Reason for exclusion

received Chinese herbal medicine only; and Group C underwent injection of placental tissue fluid.
As none of the interventions involved tubal surgery, this manuscript was excluded.

Kuzmin 2014 This was not an RCT.
Mardesic 1999 This was not a randomised trial and patients served as their own controls.
Mossa 2005 This was a randomised trial comparing spontaneous pregnancy rates after open versus laparo-

scopic distal tuboplasty. As no IVF/ICSI outcomes were reported, this study was excluded.

Savic 1999 This was not an RCT.

Yu 2018 This was a retrospective study.

HSG: hysterosalpingogram; ICSI: intracytoplasmic sperm injection; IVF: in vitro fertilisation; RCT: randomised controlled trial.

Characteristics of studies awaiting classification [ordered by study ID]

Goldstein 1998

Methods Prospective study - unclear design.
Participants Women with hydrosalpinx undergoing IVF.
Interventions Surgical treatment "designed for decompressing the hydrosalpinx and disconnecting the diseased

tube from the uterus" versus medical treatment (daily administration of 400 mg progesterone sup-
pository from day 20 of the menstrual cycle) versus no treatment.

Outcomes Miscarriage rate (n/n, %)
Ectopic pregnancy rate (n/n, %)
Delivery rate (n/n, %)

Post-operative complication rate (n/n, %)

Notes In this study patients appear to have served as their own controls. In the previous version of this
review, we were unsuccessful in obtaining clarification from the study authors as to whether ran-
domisation had been performed.

Lindig 2002
Methods RCT
Participants 40 women randomised to undergo salpingostomy by microsurgical techniques (n =20) or no inter-
vention (n =20) prior to IVF.
Inclusion: not specified.
Exclusion: not specified.
Interventions Salpingostomy by microsurgical techniques versus no intervention prior to IVF.
Outcomes Intrauterine pregnancy rate per woman randomised and per embryo transfer (n/n, %)
Implantation rate (not defined) (%)
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Miscarriage rate (not defined) (%)

Ectopic pregnancy rate (not defined) (%)

Notes

This is a conference abstract. The nature of the intervention ("salpingostomy by microsurgical
techniques") is unclear and correspondence with the senior author was unsuccessful. The trial au-
thors did not respond to written correspondence.

IVF: in vitro fertilisation; n: number of events or participants; RCT: Randomised controlled trial.

Characteristics of ongoing studies [ordered by study ID]

ChiCTR-IOR-16008961

Study name An assessor-blind, open-label, randomised, parallel-group, non-inferiority study to compare the
clinical pregnancy rate of interventional ultrasound sclerotherapy to surgical intervention on
women with hydrosalpinx before in vitro fertilization and embryo transfer

Methods Parallel RCT

Participants

Inclusion criteria:

1. Patients with unilateral or bilateral hydrosalpinges visible by ultrasound;

2. Aged between 20 to 37 years;

3. Period of infertility > 1 year;

4. Body mass index between 19 and 29;

5. Normal basal luteinizing hormone (LH), follicle stimulating hormone (FSH) and prolactin concen-
trations;

6.AFC=T;

7. AMH level 0.24 to 11.78ng/ml;

8. Midluteal phase gonadotropin-releasing hormone agonist (GnRH-a) long down-regulation proto-
col;

9. Normal recent semen analysis (according to WHO criteria).

Exclusion criteria:

1. Uterine fibroid requiring surgical removal;

2. Endometriosis or adenomyosis;

3. Male factor of infertility requiring ICSI;

4. Previous IVF cycles;

5. History of recurrent miscarriage;

6. Endocrinologic disorders;

7. Presence of systemic disease contraindicating pregnancy.

Interventions

Control group: surgery group (not specified).

Experimental group: ultrasound sclerotherapy.

Outcomes

1. Clinical pregnancy rate (not defined)
2. Live birth rate (not defined)

3. Pregnancy loss rate (not defined)

4. Ectopic pregnancy rate (not defined)

5. 0ngoing pregnancy in a transfer cycle (not defined).

Starting date

Recruitment pending
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ChiCTR-IOR-16008961 (Continued)

Contact information duxin@jarodx.com
Notes Written correspondence to the authors remained unanswered up to the date of publication of this
review.
IRCT2014011116161N1
Study name The comparison of the effect of laparoscopy salpingectomy versus laparoscopy proximal tubal on

ovarian reserve and outcome of infertility problems in infertile women with hydrosalpinx

Methods Parallel RCT

Participants 60 women under 40 years old with infertility and hydrosalpinx and FSH < 12 mIU/mL

Exclusion criteria: smoking; previous history of surgery; endometriosis; autoimmune disease; other
causes of female infertility.

Interventions As described in the published protocol, in the salpingectomy group cautery bipolar will be applied
to the meso-tube completely sticking to the tube so that it is removed; the tube in corneal end will
also be cauterised and removed.

In those assigned to tubal occlusion, proximal tubal occlusion will be undertaken at the level of the
cornea with three-point bipolar diathermy and the tube will be separated from the uterus with scis-
sors.

Outcomes 1. AMH and FSH serum levels in the two groups before intervention and 3 months after surgery

2. Number of oocytes obtained after treatment in both groups during the IVF cycle following treat-
ment

3. Number of embryos with good cleavage after treatment in two groups
4. Number of pregnancies after treatment between two groups

Starting date 22 January 2014. Last updated on 22 February 2018.
Contact information |-hosseini@tums.ac.ir
Notes Although the study's recruitment status is advertised as "completed" in the WHO International

Clinical Trials Registry Platform, written correspondence to the authors remained unanswered up
to the date of publication of this review.

ISRCTN40458453
Study name The comparison of pregnancy outcomes in hydrosalpinx patients treated with salpingectomy and
proximal tubal occlusion prior to in vitro fertilization embryo transfer: a randomised controlled
study
Methods Single-centre prospective randomised controlled study.
Participants 100 women with tubal disease prior to IVF.
Inclusion criteria: Women with tubal infertility planning to undergo IVF; 18-41 years old.
Exclusion criteria: Endometriosis; prior ovarian surgery; diminished ovarian reserve; polycystic
ovarian syndrome (PCOS).
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ISRCTN40458453 (Continued)

Interventions

Group 1: Modified laparoscopic “core-pulling” salpingectomy. All salpingectomies performed la-
paroscopically.

Group 2: Modified laparoscopic proximal tubal occlusion. Proximal tubal occlusion also performed
laparoscopically.

Outcomes

1. Clinical pregnancy, defined as gestation sac and/or fetal pole measured using ultrasound scan at
22 days after embryo transfer

2. Ongoing pregnancy, defined as a fetal heartbeat measured on ultrasound beyond 10 weeks of
gestation

3. Implantation rate, defined as the number of gestational sacs on ultrasound divided by the num-
ber of embryos transferred, measured using ultrasound scan at 22 days after embryo transfer

4. Ectopic pregnancy at any extrauterine site (considered as an implanted embryo), measured us-
ing ultrasound scan at 22 days and 35 days after embryo transfer

5. Miscarriage, measured during the first trimester
6. Live birth rate, measured at birth

7. Ovarian reserve, measured using FSH levels on cycle day 2-3 before and 3 months after the la-
paroscopic surgery

Starting date

1 January 2017

Contact information

zhangsongying@zju.edu.cn

Notes Although the study's recruitment status is advertised as "completed" in the WHO International
Clinical Trials Registry Platform, written correspondence to the authors remained unanswered up
to the date of publication of this review.

NCT03521128

Study name Comparing radiological tubal blockage versus laparoscopic salpingectomy in infertile women with
hydrosalpinx during in vitro fertilisation treatment

Methods Prospective open-label RCT.

Participants

Inclusion:

- Women aged 20-43 years at the time of IVF/ICSI treatment.

- Unilateral or bilateral hydrosalpinx visible on pelvic ultrasound and hysterosalpingogram.
- At least one frozen embryo or blastocyst available for transfer.

Exclusion:

- History of pelvic inflammatory disease within 6 months.

- Hysterosalpinx with proximal tubal blockage on hysterosalpingogram.

- Frozen pelvis from previous laparoscopy.

- Women with fibroids interfering with radiological tubal blockage.

- Women undergoing preimplantation genetic testing.
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Interventions Radiological tubal blockage versus laparoscopic salpingectomy.

Outcomes Primary outcome measures:
1. Live birth rate (a live birth after 22 weeks gestation)
Secondary outcome measures:

1. Positive hCG level 14 days after fresh embryo transfer

2. Clinical pregnancy rate (presence of intrauterine gestational sac on ultrasound at 6 weeks of preg-
nancy)
3. Ongoing pregnancy rate (viable pregnancy beyond 12 weeks)
4. Implantation rate (number of gestational sacs per embryo transferred at 6 weeks of pregnancy)
5. Multiple pregnancy rate
6. Miscarriage rate
7. Ectopic pregnancy rate
8. Birth weight
Starting date May 2018
Contact information ShangHai Ji Ai Genetics & IVF Institute
China
Notes
PACTR201709002555574
Study name Impact of transvaginal aspiration of hydrosalpinx on ICSI outcome: RCT
Methods Prospective parallel randomised trial.
Participants 150 women with hydrosalpinx.
Inclusion criteria: age 20 to 39 years.
Exclusion criteria: active PID.
Interventions Transvaginal aspiration of hydrosalpinges versus no aspiration.
Outcomes 1. Ongoing pregnancy rate (not defined)
2. Clinical pregnancy rate
3. Implantation rate
Starting date Pending recruitment
Contact information adel.nada29@gmail.com
Notes Written correspondence to the authors remained unanswered up to the date of publication of this

review.

AFC: antral follicle count;AMH: anti-miillerian hormone; FSH: follicle-stimulating hormone;GnRHa: gonadotropin-releasing hormone
agonist; hCG: human chorionic gonadotropin;ICSI: intracytoplasmic sperm injection; IVF: in vitro fertilisation; LH: luteinising hormone;
PCOS: polycystic ovarian syndrome; PID: pelvicinflammatory disease; RCT: Randomised controlled trial; WHO: World Health Organization.
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DATA AND ANALYSES

Comparison 1. Tubal surgery (all methods) vs no tubal surgery

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.1 Surgical complication rate - conver- 1 204 Peto Odds Ratio (Peto, 5.80[0.11,

sion to laparotomy Fixed, 95% Cl) 303.69]

1.1.1 Salpingectomy (all methods)vsno 1 204 Peto Odds Ratio (Peto, 5.80[0.11,

tubal surgery Fixed, 95% Cl) 303.69]

1.2 Surgical complication rate - pelvic 3 Peto Odds Ratio (Peto, Subtotals only

infection Fixed, 95% Cl)

1.2.1 Salpingectomy (all methods)vsno 1 204 Peto Odds Ratio (Peto, 5.80[0.11,

tubal surgery Fixed, 95% Cl) 303.69]

1.2.2 Transvaginal aspiration of hydros- 2 176 Peto Odds Ratio (Peto, Not estimable

alpingeal fluid vs no tubal surgery Fixed, 95% Cl)

1.3 Clinical pregnancy rate 7 Risk Ratio (M-H, Fixed,95%  Subtotals only
cl

1.3.1 Salpingectomy (all methods)vsno 4 455 Risk Ratio (M-H, Fixed, 95% 2.02[1.44,2.82]

tubal surgery Cl)

1.3.2 Tubal occlusion (all methods) vsno 2 209 Risk Ratio (M-H, Fixed, 95% 3.21[1.72,5.99]

tubal surgery Cl)

1.3.3 Transvaginal aspiration of hydros- 3 311 Risk Ratio (M-H, Fixed, 95% 1.67[1.10, 2.55]

alpingeal fluid vs no tubal surgery Cl)

1.4 Multiple pregnancy rate 1 Peto Odds Ratio (Peto, Subtotals only
Fixed, 95% Cl)

1.4.1 Transvaginal aspiration of hydros- 1 135 Peto Odds Ratio (Peto, 2.15[0.59, 7.85]

alpingeal fluid vs no tubal surgery Fixed, 95% Cl)

1.5 Miscarriage rate 6 Peto Odds Ratio (Peto, Subtotals only
Fixed, 95% Cl)

1.5.1 Salpingectomy (all methods) vsno 3 329 Peto Odds Ratio (Peto, 0.91[0.33, 2.52]

tubal surgery Fixed, 95% Cl)

1.5.2 Tubal occlusion (all methods) vsno 1 65 Peto Odds Ratio (Peto, 0.55[0.04, 8.43]

tubal surgery Fixed, 95% Cl)

1.5.3 Transvaginal aspiration of hydros- 3 311 Peto Odds Ratio (Peto, 1.27[0.44, 3.66]

alpingeal fluid vs no tubal surgery Fixed, 95% Cl)

1.6 Ectopic pregnancy rate 6 Peto Odds Ratio (Peto, Subtotals only

Fixed, 95% Cl)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

1.6.1 Salpingectomy (all methods)vsno 3 329 Peto Odds Ratio (Peto, 0.29[0.04, 2.11]

tubal surgery Fixed, 95% Cl)

1.6.2 Tubal occlusion (all methods) vsno 1 65 Peto Odds Ratio (Peto, 3.67[0.04,

tubal surgery Fixed, 95% Cl) 384.48]

1.6.3 Transvaginal aspiration of hydros- 3 311 Peto Odds Ratio (Peto, 0.59[0.08, 4.61]

alpingeal fluid vs no tubal surgery Fixed, 95% Cl)

1.7 Mean number of oocytes 4 Mean Difference (IV, Fixed, Subtotals only
95% Cl)

1.7.1 Salpingectomy (all methods) vsno 2 191 Mean Difference (IV, Fixed, 0.79[-0.87, 2.45]

tubal surgery 95% Cl)

1.7.2 Tubal occlusion (all methods) vsno 2 244 Mean Difference (IV, Fixed, 0.54[-0.80, 1.88]

tubal surgery 95% Cl)

1.7.3 Transvaginal aspiration of hydros- 2 176 Mean Difference (1V, Fixed, 0.96 [-0.67, 2.59]

alpingeal fluid vs no tubal surgery 95% Cl)

1.8 Mean number of embryos 4 Mean Difference (IV, Fixed, Subtotals only
95% Cl)

1.8.1 Salpingectomy (all methods)vsno 2 191 Mean Difference (IV, Fixed, 0.31[-1.10,1.72]

tubal surgery 95% Cl)

1.8.2 Tubal occlusion (all methods) vsno 2 209 Mean Difference (IV, Fixed, 0.26 [-1.07, 1.58]

tubal surgery 95% Cl)

1.8.3 Transvaginal aspiration of hydros- 2 176 Mean Difference (IV, Fixed, 0.98 [-0.24,2.19]

alpingeal fluid vs no tubal surgery 95% Cl)

1.9 Multiple pregnancy rate (per clinical 1 Peto Odds Ratio (Peto, Subtotals only

pregnancy) Fixed, 95% Cl)

1.9.1 Transvaginal aspiration of hydros- 1 38 Peto Odds Ratio (Peto, 2.05[0.45,9.42]

alpingeal fluid vs no tubal surgery Fixed, 95% Cl)

1.10 Miscarriage rate (per clinical preg- 6 Peto Odds Ratio (Peto, Subtotals only

nancy) Fixed, 95% Cl)

1.10.1 Salpingectomy (all methods) vs 3 106 Peto Odds Ratio (Peto, 0.45[0.14, 1.48]

no tubal surgery Fixed, 95% Cl)

1.10.2 Tubal occlusion (all methods) vs 1 22 Peto Odds Ratio (Peto, 0.04[0.00, 2.45]

no tubal surgery Fixed, 95% Cl)

1.10.3 Transvaginal aspiration of hy- 3 78 Peto Odds Ratio (Peto, 0.65[0.19, 2.27]

drosalpingeal fluid vs no tubal surgery

Fixed, 95% Cl)
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Analysis 1.1. Comparison 1: Tubal surgery (all methods) vs no tubal
surgery, Outcome 1: Surgical complication rate - conversion to laparotomy

Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events  Total Events Total Weight  Peto, Fixed, 95% CI Peto, Fixed, 95% CI

1.1.1 Salpingectomy (all methods) vs no tubal surgery

Strandell 1999 1 116 0 88 100.0% 5.80[0.11, 303.69] __._
Subtotal (95% CI) 116 88 100.0% 5.80 [0.11, 303.69] ’
Total events: 1 0

Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.38)

Total (95% CI) 116 88 100.0% 5.80 [0.11, 303.69]
Total events: 1 0

Heterogeneity: Not applicable 0,0:01 0?1 1 10

1000

Test for overall effect: Z = 0.87 (P = 0.38) Favours tubal surgery Favours no tubal surgery
Test for subgroup differences: Not applicable
Analysis 1.2. Comparison 1: Tubal surgery (all methods) vs no tubal
surgery, Outcome 2: Surgical complication rate - pelvic infection
Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events  Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
1.2.1 Salpingectomy (all methods) vs no tubal surgery
Strandell 1999 1 116 0 88 100.0% 5.80[0.11, 303.69] __._
Subtotal (95% CI) 116 88 100.0% 5.80 [0.11, 303.69] ‘
Total events: 1 0
Heterogeneity: Not applicable
Test for overall effect: Z = 0.87 (P = 0.38)
1.2.2 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery
Fouda 2011 0 55 0 55 Not estimable
Hammadieh 2008 0 32 0 34 Not estimable
Subtotal (95% CI) 87 89 Not estimable
Total events: 0 0
Heterogeneity: Not applicable
Test for overall effect: Not applicable
0.001 0.1 10 1000
Favours tubal surgery Favours no tubal surgery
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Analysis 1.3. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 3: Clinical pregnancy rate

Tubal surgery No tubal surgery Risk Ratio Risk Ratio
Study or Subgroup Events  Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

1.3.1 Salpingectomy (all methods) vs no tubal surgery

Dechaud 1998 13 30 6 30 14.8% 2.17[0.95, 4.94] 1
Kontoravdis 2006 26 50 2 15 7.6% 3.90[1.04, 14.56] — )
Moshin 2006 23 60 8 66  18.8% 3.16 [1.53, 6.53] — =)
Strandell 1999 38 116 21 88  58.9% 1.37[0.87, 2.16] 4 m—
Subtotal (95% CI) 256 199 100.0% 2.02 [1.44,2.82] ‘

Total events: 100 37

Heterogeneity: Chi? = 5.22, df = 3 (P = 0.16); I = 43%
Test for overall effect: Z = 4.09 (P < 0.0001)

1.3.2 Tubal occlusion (all methods) vs no tubal surgery

Kontoravdis 2006 20 50 2 15 26.2% 3.00[0.79, 11.39] — =
Moshin 2006 31 78 8 66 73.8% 3.28[1.62, 6.63] _h
Subtotal (95% CI) 128 81 100.0% 3.21[1.72,5.99] -
Total events: 51 10

Heterogeneity: Chiz=0.01, df =1 (P =0.91); 2= 0%
Test for overall effect: Z = 3.65 (P = 0.0003)

1.3.3 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery

An 2015 27 89 11 46  53.1% 1.27[0.69, 2.32] — .

Fouda 2011 17 55 7 55  25.6% 2.43[1.09, 5.39] — =
Hammadieh 2008 10 32 6 34 21.3% 1.77[0.73, 4.31] ] @ o
Subtotal (95% CI) 176 135 100.0% 1.67 [1.10, 2.55] ‘

Total events: 54 24

Heterogeneity: Chi? = 1.66, df =2 (P = 0.44); 2 = 0%
Test for overall effect: Z = 2.40 (P = 0.02)

Test for subgroup differences: Chi2 = 2.87, df = 2 (P = 0.24), I> = 30.3% 0f5 0f7 1f5 i
Favours no tubal surgery Favours tubal surgery

Analysis 1.4. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 4: Multiple pregnancy rate

Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

1.4.1 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery

An 2015 9 89 2 46 100.0% 2.15[0.59, 7.85] __._
Subtotal (95% CI) 89 46 100.0% 2.15[0.59, 7.85] ’
Total events: 9 2

Heterogeneity: Not applicable
Test for overall effect: Z = 1.16 (P = 0.25)

001 01 ] 0 100
Favours no tubal surgery Favours tubal surgery
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Analysis 1.5. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 5: Miscarriage rate

Peto Odds Ratio
Peto, Fixed, 95% CI

Peto Odds Ratio
Peto, Fixed, 95% CI

Tubal surgery No tubal surgery
Study or Subgroup Events  Total Events Total Weight
1.5.1 Salpingectomy (all methods) vs no tubal surgery
Dechaud 1998 1 30 1 30 13.2%
Kontoravdis 2006 3 50 1 15 18.1%
Strandell 1999 6 116 5 88  68.7%
Subtotal (95% CI) 196 133 100.0%
Total events: 10 7
Heterogeneity: Chi? = 0.00, df = 2 (P = 1.00); I = 0%
Test for overall effect: Z = 0.17 (P = 0.86)
1.5.2 Tubal occlusion (all methods) vs no tubal surgery
Kontoravdis 2006 2 50 1 15 100.0%
Subtotal (95% CI) 50 15 100.0%
Total events: 2 1

Heterogeneity: Not applicable
Test for overall effect: Z = 0.43 (P = 0.67)

1.5.3 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery

An 2015 3 89 2 46 31.9%
Fouda 2011 2 55 1 55  21.6%
Hammadieh 2008 4 32 3 34 46.5%
Subtotal (95% CI) 176 135 100.0%
Total events: 9 6

Heterogeneity: Chi? = 0.46, df = 2 (P = 0.79); I2 = 0%
Test for overall effect: Z = 0.44 (P = 0.66)

1.00 [0.06, 16.37]
0.89 [0.08, 9.67]
0.91[0.27, 3.08]
0.91 [0.33, 2.52]

0.55[0.04, 8.43]
0.55 [0.04, 8.43]

0.76 [0.12, 4.98]
1.97[0.20, 19.36]
1.47[0.31, 6.94]
1.27 [0.44, 3.66]

Favours no tubal surgery

—~

f

01 1 10 200
Favours tubal surgery
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Analysis 1.6. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 6: Ectopic pregnancy rate

Cochrane Database of Systematic Reviews

Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events  Total Events Total Weight  Peto, Fixed, 95% CI Peto, Fixed, 95% CI
1.6.1 Salpingectomy (all methods) vs no tubal surgery
Dechaud 1998 0 30 1 30  25.5% 0.14[0.00, 6.82] - =
Kontoravdis 2006 0 50 0 15 Not estimable
Strandell 1999 1 116 2 88 74.5% 0.38[0.04, 3.77] _.__
Subtotal (95% CI) 196 133  100.0% 0.29 [0.04, 2.11] ‘
Total events: 1 3

Heterogeneity: Chi? = 0.20, df = 1 (P = 0.66); I> = 0%
Test for overall effect: Z = 1.22 (P =0.22)

1.6.2 Tubal occlusion (all methods) vs no tubal surgery

Kontoravdis 2006 1 50 0 15 100.0%
Subtotal (95% CI) 50 15 100.0%
Total events: 1 0

Heterogeneity: Not applicable
Test for overall effect: Z = 0.55 (P = 0.58)

1.6.3 Transvaginal aspiration of hydroesalpingeal fluid vs no tubal surgery

An 2015 2 89 1 46 72.6%
Fouda 2011 0 55 1 55  27.4%
Hammadieh 2008 0 32 0 34

Subtotal (95% CI) 176 135 100.0%

Total events: 2 2
Heterogeneity: Chi2 = 0.75, df = 1 (P = 0.39); I = 0%
Test for overall effect: Z = 0.50 (P = 0.62)

3.67 [0.04, 384.48]

3.67 [0.04, 384.48]

1.03[0.09, 11.46]
0.14[0.00, 6.82]
Not estimable
0.59 [0.08, 4.61]

_

_._

P

0.001 0.1
Favours tubal surgery

10 1000
Favours no tubal surgery

Analysis 1.7. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 7: Mean number of oocytes

Tubal surgery No tubal surgery Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
1.7.1 Salpingectomy (all methods) vs no tubal surgery
Kontoravdis 2006 12.1 5 50 10.9 5.1 15 32.1% 1.20 [-1.73, 4.13] R = —
Moshin 2006 10.4 6 60 9.8 5.5 66 67.9% 0.60 [-1.42, 2.62] —H—
Subtotal (95% CI) 110 81 100.0% 0.79 [-0.87 , 2.45] ‘
Heterogeneity: Chi2=0.11, df =1 (P = 0.74); 12 = 0%
Test for overall effect: Z = 0.94 (P = 0.35)
1.7.2 Tubal occlusion (all methods) vs no tubal surgery
Kontoravdis 2006 11.6 4.9 50 10.9 5.1 50 46.7% 0.70 [-1.26 , 2.66] JR S
Moshin 2006 10.2 5.7 78 9.8 5.5 66 53.3% 0.40 [-1.43, 2.23]
Subtotal (95% CI) 128 116 100.0%  0.54 [-0.80, 1.88] 4':
Heterogeneity: Chi2 = 0.05, df = 1 (P = 0.83); I = 0%
Test for overall effect: Z = 0.79 (P = 0.43)
1.7.3 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery
Fouda 2011 12.09 4.85 55 11.35 5.07 55 77.4% 0.74[-1.11, 2.59] ——
Hammadieh 2008 14.1 7.1 32 124 7.1 34 22.6% 1.70 [-1.73, 5.13] R R
Subtotal (95% CI) 87 89 100.0% 0.96 [-0.67 , 2.59] ’
Heterogeneity: Chi2 = 0.23, df =1 (P = 0.63); I2= 0%
Test for overall effect: Z = 1.15 (P = 0.25)
Test for subgroup differences: Chi2 = 0.16, df = 2 (P = 0.92), I* = 0% 3 L)
Favours no tubal surgery Favours tubal surgery
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Analysis 1.8. Comparison 1: Tubal surgery (all methods) vs no tubal surgery, Outcome 8: Mean number of embryos

Tubal surgery No tubal surgery Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

1.8.1 Salpingectomy (all methods) vs no tubal surgery
Kontoravdis 2006 8.53 4 50 7.9 5.1 15  25.1%  0.63[-2.18, 3.44]

Heterogeneity: Chi2 = 0.07, df = 1 (P = 0.80); I2= 0%
Test for overall effect: Z = 0.43 (P = 0.67)

1.8.2 Tubal occlusion (all methods) vs no tubal surgery
Kontoravdis 2006 8.7 39 50 7.9 5.1 15  225%  0.80[-2.00, 3.60]

Moshin 2006 6.9 4.6 78 6.8 4.6 66 77.5% 0.10[-1.41,1.61]
Subtotal (95% CI) 128 81 100.0% 0.26 [-1.07, 1.58]
Heterogeneity: Chi2 = 0.19, df =1 (P = 0.67); 2= 0%

Test for overall effect: Z = 0.38 (P = 0.70)

Moshin 2006 7 4.7 60 6.8 4.6 66  74.9% 0.20 [-1.43,1.83]
Subtotal (95% CI) 110 81 100.0% 0.31[-1.10, 1.72] t

1.8.3 Transvaginal aspiration of hydresalpingeal fluid vs no tubal surgery

Fouda 2011 9.13 3.72 55 8.59 3.86 55 73.7% 0.54 [-0.88 , 1.96] _
Hammadieh 2008 9.2 52 32 7 4.6 34 26.3% 2.20[-0.17, 4.57] 4+ =)
Subtotal (95% CI) 87 89 100.0% 0.98 [-0.24, 2.19] 40

Heterogeneity: Chi2 = 1.38, df = 1 (P = 0.24); 2= 28%
Test for overall effect: Z = 1.57 (P = 0.12)

Test for subgroup differences: Chi2 = 0.77, df = 2 (P = 0.68), I> = 0% _:2 1
Favours no tubal surgery

Analysis 1.9. Comparison 1: Tubal surgery (all methods) vs no tubal
surgery, Outcome 9: Multiple pregnancy rate (per clinical pregnancy)

0 1 2
Favours tubal surgery

Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events  Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

1.9.1 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery

An 2015 9 27 2 11 100.0% 2.05[0.45, 9.42]
Subtotal (95% CI) 27 11 100.0% 2.05 [0.45 , 9.42]
Total events: 9 2

Heterogeneity: Not applicable
Test for overall effect: Z = 0.92 (P = 0.36)

>

001 0.1
Favours no tubal surgery

10 100
Favours tubal surgery
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Analysis 1.10. Comparison 1: Tubal surgery (all methods) vs no
tubal surgery, Outcome 10: Miscarriage rate (per clinical pregnancy)

Tubal surgery No tubal surgery Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events  Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
1.10.1 Salpingectomy (all methods) vs no tubal surgery
Dechaud 1998 1 13 1 6 14.9% 0.41[0.02, 8.72] R
Kontoravdis 2006 3 26 1 2 8.6% 0.05[0.00,2.74] — «» L
Strandell 1999 6 38 5 21 76.4% 0.59 [0.15, 2.31]
Subtotal (95% CI) 77 29 100.0% 0.45[0.14, 1.48] :
Total events: 10 7
Heterogeneity: Chi? = 1.34, df =2 (P = 0.51); I = 0%
Test for overall effect: Z = 1.31 (P = 0.19)
1.10.2 Tubal occlusion (all methods) vs no tubal surgery
Kontoravdis 2006 2 20 1 2 100.0% 0.04 [0.00, 2.45] +_
Subtotal (95% CI) 20 2 100.0% 0.04 [0.00, 2.45] ‘—
Total events: 2 1

Heterogeneity: Not applicable
Test for overall effect: Z = 1.54 (P = 0.12)

1.10.3 Transvaginal aspiration of hydrosalpingeal fluid vs no tubal surgery

An 2015 3 27
Fouda 2011 2 17
Hammadieh 2008 4 10
Subtotal (95% CI) 54
Total events: 9

2 11
1 7
3 6

24
6

Heterogeneity: Chi? = 0.05, df = 2 (P = 0.97); I2 = 0%

Test for overall effect: Z = 0.67 (P = 0.50)

37.2% 0.55[0.07 , 4.24] R
22.9% 0.80 [0.06, 10.85]
39.9% 0.68 [0.09, 4.93]
100.0% 0.65[0.19 , 2.27]
0.005 0.1 10 200

Favours no tubal surgery

Comparison 2. Proximal tubal occlusion (all methods) vs laparoscopic salpingectomy

Favours tubal surgery

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.1 Live birth rate 2 Risk Ratio (M-H, Fixed, Subtotals only
95% Cl)

2.1.1 Proximal tubal occlusion (la- 1 165 Risk Ratio (M-H, Fixed, 1.21[0.76, 1.95]

paroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.1.2 Proximal tubal occlusion (hys- 1 85 Risk Ratio (M-H, Fixed, 0.46 [0.24, 0.89]

teroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.2 Surgical complication rate -wound in- 1 85 Peto Odds Ratio (Peto, 0.14[0.00, 6.98]

fection Fixed, 95% Cl)

2.2.1 Proximal tubal occlusion (hys- 1 85 Peto Odds Ratio (Peto, 0.14[0.00, 6.98]

teroscopy) vs laparoscopic salpingecto-
my

Fixed, 95% CI)
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.3 Surgical complication rate - pelvicin- 1 Peto Odds Ratio (Peto, Subtotals only

fection Fixed, 95% CI)

2.3.1 Proximal tubal occlusion (hys- 1 85 Peto Odds Ratio (Peto, 7.57[0.15,

teroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl) 381.46]

my

2.4 Clinical pregnancy rate 4 Risk Ratio (M-H, Fixed, Subtotals only
95% Cl)

2.4.1 Proximal tubal occlusion (la- 3 347 Risk Ratio (M-H, Fixed, 0.81[0.62, 1.07]

paroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.4.2 Proximal tubal occlusion (hys- 1 85 Risk Ratio (M-H, Fixed, 0.53[0.32,0.89]

teroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.5 Multiple pregnancy rate 1 Peto Odds Ratio (Peto, Subtotals only
Fixed, 95% Cl)

2.5.1 Proximal tubal occlusion (hys- 1 85 Peto Odds Ratio (Peto, 0.14[0.00, 6.98]

teroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.6 Miscarriage rate 3 Peto Odds Ratio (Peto, Subtotals only
Fixed, 95% CI)

2.6.1 Proximal tubal occlusion (la- 2 265 Peto Odds Ratio (Peto, 0.74[0.16, 3.34]

paroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.6.2 Proximal tubal occlusion (hys- 1 85 Peto Odds Ratio (Peto, 2.03[0.21,20.04]

teroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.7 Ectopic pregnancy rate 2 Peto Odds Ratio (Peto, Subtotals only
Fixed, 95% Cl)

2.7.1 Proximal tubal occlusion (la- 1 100 Peto Odds Ratio (Peto, 7.39[0.15,

paroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl) 372.38]

my

2.7.2 Proximal tubal occlusion (hys- 1 85 Peto Odds Ratio (Peto, Not estimable

teroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.8 Mean number of oocytes 2 265 Mean Difference (IV, Fixed,  0.40[-0.67, 1.48]
95% Cl)

2.8.1 Proximal tubal occlusion (la- 2 265 Mean Difference (IV, Fixed,  0.40[-0.67, 1.48]

paroscopy) vs laparoscopic salpingecto- 95% Cl)

my
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Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

2.9 Mean number of embryos 2 Mean Difference (IV, Fixed,  Subtotals only
95% Cl)

2.9.1 Proximal tubal occlusion (la- 1 100 Mean Difference (IV, Fixed,  0.17[-1.38, 1.72]

paroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.9.2 Proximal tubal occlusion (hys- 1 85 Mean Difference (IV, Fixed,  0.10[-1.77,1.97]

teroscopy) vs laparoscopic salpingecto- 95% Cl)

my

2.10 Multiple pregnancy rate (per clinical 1 Peto Odds Ratio (Peto, Subtotals only

pregnancy) Fixed, 95% Cl)

2.10.1 Proximal tubal occlusion (hys- 1 38 Peto Odds Ratio (Peto, 0.22[0.00, 13.62]

teroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.11 Miscarriage rate (per clinical preg- 3 Peto Odds Ratio (Peto, Subtotals only

nancy) Fixed, 95% Cl)

2.11.1 Proximal tubal occlusion (la- 2 95 Peto Odds Ratio (Peto, 0.82[0.17, 3.86]

paroscopy) vs laparoscopic salpingecto- Fixed, 95% Cl)

my

2.11.2 Proximal tubal occlusion (hys- 1 38 Peto Odds Ratio (Peto, 4.59[0.40, 53.35]

teroscopy) vs laparoscopic salpingecto-
my

Fixed, 95% CI)

Analysis 2.1. Comparison 2: Proximal tubal occlusion (all methods)
vs laparoscopic salpingectomy, Outcome 1: Live birth rate

Tubal occlusion

Study or Subgroup Events Total

Events

Salpingectomy

Total

Weight

Risk Ratio
M-H, Fixed, 95% CI

Risk Ratio
M-H, Fixed, 95% CI

2.1.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Vignarajan 2019 27 83
Subtotal (95% CI) 83
Total events: 27

Heterogeneity: Not applicable
Test for overall effect: Z = 0.80 (P = 0.42)

22 82

100.0%

82 100.0%

22

2.1.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 9 42
Subtotal (95% CI) 42
Total events: 9

Heterogeneity: Not applicable
Test for overall effect: Z = 2.29 (P = 0.02)

Test for subgroup differences: Chi? = 5.43, df = 1 (P = 0.02), I = 81.6%

20 43

100.0%

43 100.0%

20

1.21[0.76, 1.95]
1.21[0.76 , 1.95]

0.46 [0.24 , 0.89]
0.46 [0.24, 0.89]

L 3
<&

001 01 10
Favours salpingectomy

100

Favours tubal occlusion

Surgical treatment for tubal disease in women due to undergo in vitro fertilisation (Review)
Copyright © 2020 The Cochrane Collaboration. Published by John Wiley & Sons, Ltd.

63



Trusted evidence.
Informed decisions.
Better health.

Cpchrane
Library

O

Cochrane Database of Systematic Reviews

Analysis 2.2. Comparison 2: Proximal tubal occlusion (all methods) vs laparoscopic
salpingectomy, Outcome 2: Surgical complication rate - wound infection

Peto Odds Ratio
Peto, Fixed, 95% CI

Tubal occlusion
Events Total

Salpingectomy

Study or Subgroup Events Total Weight

Peto Odds Ratio
Peto, Fixed, 95% CI

2.2.1 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy
Dreyer 2016 0 42 1 43 100.0%
Subtotal (95% CI) 42 43  100.0%
Total events:

0.14[0.00, 6.98]
0.14[0.00, 6.98]

Heterogeneity: Not applicable

Test for overall effect: Z = 0.99 (P = 0.32)
Total (95% CI) 42 43  100.0% 0.14[0.00, 6.98]
Total events:

Heterogeneity: Not applicable
Test for overall effect: Z =0.99 (P = 0.32)

Test for subgroup differences: Not applicable

Favours tubal occlusion

—
‘

——

1 1 10 1000
Favours salpingectomy

0.001

Analysis 2.3. Comparison 2: Proximal tubal occlusion (all methods) vs laparoscopic
salpingectomy, Outcome 3: Surgical complication rate - pelvic infection

Peto Odds Ratio
Peto, Fixed, 95% CI

Tubal occlusion
Total

Salpingectomy

Study or Subgroup Events Events Total Weight

Peto Odds Ratio
Peto, Fixed, 95% CI

2.3.1 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 1 42 0 43 100.0% 7.57[0.15, 381.46]
Subtotal (95% CI) 42 43 100.0% 7.57 [0.15, 381.46]
Total events: 1 0

Heterogeneity: Not applicable
Test for overall effect: Z = 1.01 (P = 0.31)

Favours tubal occlusion

__._
‘

10 500
Favours salpingectomy

0.002 01
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Analysis 2.4. Comparison 2: Proximal tubal occlusion (all methods)
vs laparoscopic salpingectomy, Outcome 4: Clinical pregnancy rate

Tubal occlusion Salpingectomy Risk Ratio Risk Ratio

Study or Subgroup Events Total [Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI

2.4.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 20 50 26 50 36.6% 0.77 [0.50, 1.18] s
Labib 2016 10 41 24 41 33.7% 0.42[0.23,0.76] -
Vignarajan 2019 28 83 21 82  29.7% 1.32[0.82,2.12] dm
Subtotal (95% CI) 174 173 100.0% 0.81[0.62, 1.07] ‘
Total events: 58 71

Heterogeneity: Chi? =8.81,df =2 (P =0.01); 2 =77%
Test for overall effect: Z = 1.46 (P = 0.14)

2.4.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 13 42 25 43 100.0% 0.53[0.32, 0.89] _._
Subtotal (95% CI) 42 43 100.0% 0.53 [0.32, 0.89] ‘
Total events: 13 25

Heterogeneity: Not applicable
Test for overall effect: Z = 2.39 (P = 0.02)

Test for subgroup differences: Chi? = 2.00, df = 1 (P = 0.16), I> = 49.9% 0.65 sz

5 20

Favours salpingectomy Favours tubal occlusion
Analysis 2.5. Comparison 2: Proximal tubal occlusion (all methods)
vs laparoscopic salpingectomy, Outcome 5: Multiple pregnancy rate
Tubal occlusion Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
2.5.1 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy
Dreyer 2016 0 42 1 43 100.0% 0.14[0.00, 6.98] ¢ -
Subtotal (95% CI) 42 43 100.0% 0.1410.00,6.98] e ——
Total events: 0 1
Heterogeneity: Not applicable
Test for overall effect: Z =0.99 (P = 0.32)
001 0.1 10 100
Favours salpingectomy Favours tubal occlusion
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Analysis 2.6. Comparison 2: Proximal tubal occlusion (all methods)

vs laparoscopic salpingectomy, Outcome 6: Miscarriage rate

Tubal occlusion Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

2.6.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 2 50 3 50  70.7% 0.66 [0.11, 3.95]
Vignarajan 2019 1 83 1 82  29.3% 0.99[0.06, 15.93]
Subtotal (95% CI) 133 132 100.0% 0.74 [0.16 , 3.34]
Total events: 3 4

Heterogeneity: Chi2 = 0.06, df = 1 (P = 0.81); I2 = 0%
Test for overall effect: Z = 0.39 (P = 0.70)

2.6.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 2 42 1 43 100.0% 2.03[0.21, 20.04]
Subtotal (95% CI) 42 43  100.0% 2.03 [0.21, 20.04]

Total events: 2 1
Heterogeneity: Not applicable
Test for overall effect: Z = 0.61 (P = 0.55)

0.002 0.1
Favours tubal occlusion

Analysis 2.7. Comparison 2: Proximal tubal occlusion (all methods)

vs laparoscopic salpingectomy, Outcome 7: Ectopic pregnancy rate

10 500
Favours salpingectomy

Tubal occlusion Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

2.7.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 1 50 0 50 100.0% 7.39[0.15, 372.38] __.—

Subtotal (95% CI) 50 50 100.0% 7.39[0.15, 372.38] ‘

Total events: 1 0
Heterogeneity: Not applicable
Test for overall effect: Z = 1.00 (P = 0.32)

2.7.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 0 42 0 43 Not estimable
Subtotal (95% CI) 42 43 Not estimable
Total events: 0 0

Heterogeneity: Not applicable
Test for overall effect: Not applicable

0.002 0.1
Favours tubal occlusion

10 500
Favours salpingectomy
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Analysis 2.8. Comparison 2: Proximal tubal occlusion (all methods)
vs laparoscopic salpingectomy, Outcome 8: Mean number of oocytes

Tubal occlusion Salpingectomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI
2.8.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy
Kontoravdis 2006 11.6 4.9 50 12.1 5 50 30.5% -0.50[-2.44,1.44] PR E—
Vignarajan 2019 9.3 4.9 83 8.5 3.4 82 69.5% 0.80 [-0.49, 2.09] —
Subtotal (95% CI) 133 132 100.0% 0.40 [-0.67 , 1.48] ’
Heterogeneity: Chi2 = 1.20, df = 1 (P = 0.27); 12 = 17%
Test for overall effect: Z = 0.74 (P = 0.46)
Total (95% CI) 133 132 100.0% 0.40 [-0.67 , 1.48]
Heterogeneity: Chi2=1.20,df =1 (P =0.27); 2= 17%
Test for overall effect: Z = 0.74 (P = 0.46) 4 ) 0 2 4
Test for subgroup differences: Not applicable Favours salpingectomy Favours tubal occlusion

Analysis 2.9. Comparison 2: Proximal tubal occlusion (all methods)

vs laparoscopic salpingectomy, Outcome 9: Mean number of embryos

Tubal occlusion Salpingectomy Mean Difference Mean Difference

Study or Subgroup Mean SD Total Mean SD Total  Weight IV, Fixed, 95% CI 1V, Fixed, 95% CI

2.9.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 8.7 3.9 50 8.53 4 50 100.0% 0.17 [-1.38, 1.72]
Subtotal (95% CI) 50 50 100.0% 0.17 [-1.38, 1.72]
Heterogeneity: Not applicable

Test for overall effect: Z = 0.22 (P = 0.83)

2.9.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy
Dreyer 2016 7.3 4.2 42 7.2 4.6 43 100.0%  0.10[-1.77,1.97]

Subtotal (95% CI) 42 43 100.0%  0.10 [-1.77, 1.97] i
Heterogeneity: Not applicable

Test for overall effect: Z = 0.10 (P = 0.92)

Test for subgroup differences: Chi2 = 0.00, df = 1 (P = 0.95), 2= 0% _:2 1 i 2
Favours salpingectomy Favours tubal occlusion

Analysis 2.10. Comparison 2: Proximal tubal occlusion (all methods) vs laparoscopic
salpingectomy, Outcome 10: Multiple pregnancy rate (per clinical pregnancy)

Tubal occlusion Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

2.10.1 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 0 13 1 25 100.0% 0.22[0.00, 13.62] ¢ -
Subtotal (95% CI) 13 25 100.0% 0.22[0.00, 13.62] ‘.
Total events: 0 1

Heterogeneity: Not applicable

Test for overall effect: Z = 0.72 (P = 0.47)
001 0.1 0 100

Favours salpingectomy Favours tubal occlusion
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Analysis 2.11. Comparison 2: Proximal tubal occlusion (all methods) vs
laparoscopic salpingectomy, Outcome 11: Miscarriage rate (per clinical pregnancy)

Tubal occlusion Salpingectomy Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI

Peto Odds Ratio
Peto, Fixed, 95% CI

2.11.1 Proximal tubal occlusion (laparoscopy) vs laparoscopic salpingectomy

Kontoravdis 2006 2 20 3 26  70.0% 0.86 [0.13, 5.46]
Vignarajan 2019 1 28 1 21 30.0% 0.74 [0.04, 12.58]
Subtotal (95% CI) 48 47 100.0% 0.82[0.17, 3.86]
Total events: 3 4

Heterogeneity: Chi2 = 0.01, df = 1 (P = 0.93); I2 = 0%
Test for overall effect: Z = 0.25 (P = 0.80)

2.11.2 Proximal tubal occlusion (hysteroscopy) vs laparoscopic salpingectomy

Dreyer 2016 2 13 1 25 100.0% 4.59[0.40, 53.35]
Subtotal (95% CI) 13 25 100.0% 4.59 [0.40 , 53.35]
Total events: 2 1

Heterogeneity: Not applicable
Test for overall effect: Z = 1.22 (P = 0.22)

4
-

0.002 0.1
Favours tubal occlusion

10 500
Favours salpingectomy

Comparison 3. Transvaginal aspiration of hydrosalpingeal fluid vs laparoscopic salpingectomy

Outcome or subgroup title No. of studies No. of partici- Statistical method Effect size
pants

3.1 Surgical complication 1 160 Peto Odds Ratio (Peto, Fixed, 95% Not estimable

rate Cl)

3.2 Clinical pregnancy rate 1 160 Risk Ratio (M-H, Fixed, 95% Cl) 0.69[0.44,1.07]

3.3 Miscarriage rate 1 160 Peto Odds Ratio (Peto, Fixed, 95% 1.00[0.20, 5.08]
cl)

3.4 Ectopic pregnancy rate 1 160 Peto Odds Ratio (Peto, Fixed, 95% 7.39[0.15, 372.38]
cl)

3.5 Mean number of oocytes 1 160 Mean Difference (IV, Fixed, 95% Cl) 0.34 [-0.85, 1.53]

3.6 Mean number of embryos 1 160 Mean Difference (IV, Fixed, 95% Cl) 0.35[-0.70, 1.40]

3.7 Miscarriage rate (per clini- 1 54 Peto Odds Ratio (Peto, Fixed, 95% 1.53[0.28, 8.45]

cal pregnancy)

Cl)
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Analysis 3.1. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 1: Surgical complication rate

Aspiration Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Fouda 2015 0 80 0 80 Not estimable
Total (95% CI) 80 80 Not estimable
Total events: 0 0
Heterogeneity: Not applicable 0.001 01 10 1000
Test for overall effect: Not applicable Favours aspiration Favours salpingectomy

Test for subgroup differences: Not applicable

Analysis 3.2. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 2: Clinical pregnancy rate

Aspiration Salpingectomy Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
Fouda 2015 22 80 32 80 100.0% 0.69[0.44, 1.07]
Total (95% CI) 80 80 100.0% 0.69 [0.44, 1.07]
Total events: 22 32
Heterogeneity: Not applicable 0.05 02 1 5 20
Test for overall effect: Z = 1.65 (P = 0.10) Favours salpingectomy Favours aspiration

Test for subgroup differences: Not applicable

Analysis 3.3. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 3: Miscarriage rate

Aspiration Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Fouda 2015 3 80 3 80 100.0% 1.00 [0.20, 5.08]
Total (95% CI) 80 80 100.0% 1.00 [0.20, 5.08]
Total events: 3 3
Heterogeneity: Not applicable 0.001 01 1 10 1000
Test for overall effect: Z = 0.00 (P = 1.00) Favours aspiration Favours salpingectomy

Test for subgroup differences: Not applicable
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Analysis 3.4. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 4: Ectopic pregnancy rate

Aspiration Salpingectomy Peto Odds Ratio Peto Odds Ratio

Study or Subgroup Events Total [Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI

Fouda 2015

Total (95% CI)
Total events:
Heterogeneity: Not

1 80 0 80 100.0% 7.39[0.15, 372.38] __.—

80 80 100.0% 7.39 [0.15, 372.38] ?
1 0

applicable 0.002 0.1 1 10 50

Test for overall effect: Z = 1.00 (P = 0.32) Favours aspiration Favours salpingectomy

Test for subgroup differences: Not applicable

Analysis 3.5. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 5: Mean number of oocytes

Aspiration Salpingectomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Fouda 2015 10.87 4.17 80 10.53 3.5 80 100.0% 0.34[-0.85, 1.53]
Total (95% CI) 80 80 100.0% 0.34 [-0.85, 1.53]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.56 (P = 0.58) 4 ) 0 > 4
Test for subgroup differences: Not applicable Favours salpingectomy Favours aspiration

Analysis 3.6. Comparison 3: Transvaginal aspiration of hydrosalpingeal
fluid vs laparoscopic salpingectomy, Outcome 6: Mean number of embryos

Aspiration Salpingectomy Mean Difference Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight 1V, Fixed, 95% CI 1V, Fixed, 95% CI
Fouda 2015 7.7 3.55 80 7.35 3.22 80 100.0% 0.35[-0.70, 1.40]
Total (95% CI) 80 80 100.0% 0.35 [-0.70 , 1.40]
Heterogeneity: Not applicable
Test for overall effect: Z = 0.65 (P = 0.51) D 1 0 1 2
Test for subgroup differences: Not applicable Favours salpingectomy Favours aspiration

Analysis 3.7. Comparison 3: Transvaginal aspiration of hydrosalpingeal fluid vs
laparoscopic salpingectomy, Outcome 7: Miscarriage rate (per clinical pregnancy)

Aspiration Salpingectomy Peto Odds Ratio Peto Odds Ratio
Study or Subgroup Events Total Events Total Weight Peto, Fixed, 95% CI Peto, Fixed, 95% CI
Fouda 2015 3 22 3 32 100.0% 1.53[0.28, 8.45]
Total (95% CI) 22 32 100.0% 1.53[0.28, 8.45]
Total events: 3 3
Heterogeneity: Not applicable 0.001 01 1 10 1000
Test for overall effect: Z = 0.49 (P = 0.63) Favours aspiration Favours salpingectomy

Test for subgroup differences: Not applicable
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APPENDICES

Appendix 1. Cochrane Gynaecology and Fertility specialised register search strategy
PROCITE platform

Searched 8 January 2020

Keywords CONTAINS "IVF" or "ICSI" or "in-vitro fertilisation " or "in-vitro fertilisation procedure" or "in-vitro fertilisation procedure
failure" or "in-vitro fertilisation techniques" or "in vitro fertilization" or "intracytoplasmic sperm injection" or "intracytoplasmic sperm
injection techniques" or Title CONTAINS "IVF" or "ICSI" or "in-vitro fertilisation " or "in-vitro fertilisation procedure" or "in-vitro fertilisation
procedure failure" or "in-vitro fertilisation techniques" or "in vitro fertilization" or "intracytoplasmic sperm injection" or "intracytoplasmic
sperm injection techniques"

AND

Keywords CONTAINS "tubal anastomosis" or "tubal disorders" or "tubal factor" or "tubal occlusion" or "tubal infertility" or "tubal occlusion
- proximal" or "tubal patency" or "tubal reconstruction" or "tubal subfertility" or "tuboplasty" or "tube drainage" or "Fallopian tube
obstruction" or "Fallopian Tube Fixation" or "falloscopy" or "Salpingolysis" or "salpingotomy" or "hydrosalpinges" or "hydrosalpingies"
or "Hydrosalpinx" or "hydrotubation" or "Aspiration" or "salpingectomy" or "*Salpingostomy-" or Title CONTAINS" tubal anastomosis" or
"tubal disorders" or "tubal factor" or "tubal occlusion" or "tubal infertility" or "tubal occlusion - proximal" or "tubal patency" or "tubal
reconstruction" or "tubal subfertility" or "tuboplasty" or "tube drainage" or "Fallopian tube obstruction" or "Fallopian Tube Fixation"
or "falloscopy" or "Salpingolysis" or "salpingotomy" or "hydrosalpinges" or "hydrosalpingies" or "Hydrosalpinx" or "hydrotubation" or
"Aspiration" or "salpingectomy" or "*Salpingostomy-"

399 records

Appendix 2. CENTRAL via the CENTRAL Register of Studies Online (CRSO) search strategy
Web platform

Searched 8 January 2020

#1 MESH DESCRIPTOR Reproductive Techniques, Assisted EXPLODE ALL TREES 3081

#2 (in vitro fertilisation or in vitro fertilization):TI1,AB,KY 3265

#3 (ivf or icsi):TI,AB,KY 6238

#4 (intracytoplasmic sperm injection™):TI,AB,KY 1878

#5 (assisted reproducti* techn*):TI,AB,KY 853

#6 (fertil* or subfertil* or infertil*):T1,AB,KY 13167

#7 #1 OR#2 OR#3 OR #4 OR #5 OR #6 15101

#8 MESH DESCRIPTOR Fallopian Tube Diseases EXPLODE ALL TREES 306

#9 (Fallopian* adj3 Disease*):TI,AB,KY 75

#10 salping*:TI,AB,KY 751

#11 (tub* adj5 (ligation* or electrocauter® or occlusion* or occluded or block* or clamp* or factor* or adhesion* or clip*)):TI,AB,KY 1228
#12 (fallopian* adj5 (ligation* or electrocauter* or occlusion* or occluded or block* or clamp* or factor* or adhesion* or clip*)):TI,AB,KY 34
#13 ((fallopian* or tub*) adj5 Filshie):TI,AB,KY 10

#14 hydrosalpin*:TI,AB,KY 130

#15 ((tube or tubes or tubal) adj5 disease*):TI,AB,KY 235

#16 (surg* adj5 (tube or tubes or tubal)):TI,AB,KY 892

#17 (surg* adj5 fallopian*):TI,AB,KY 36

#18 (laparoscop* adj5 (tube or tubes or tubal)):TI,AB,KY 250

#19 (laparoscop* adjs5 fallopian*):TI,AB,KY 16

#20 ((ultrasound guided) adj5 aspiration*):TI,AB,KY 430

#21 (aspirat* adj5 (tube or tubes or tubal)):TI,AB,KY 158

#22 ((tube or tubes or tubal) adj5 interrupt*):TI,AB,KY 12

#23 essure*:TI,AB,KY 26

#24 hysteroscop*:TI,AB,KY 1380

#25#8 OR#9 OR#10 OR#11 OR#12 OR#13 OR#14 OR#15 OR#16 OR#17 OR#18 OR#19 OR #20 OR #21 OR #22 OR #23 OR #24 4976
#26 #7 AND #25 900

Appendix 3. MEDLINE seach strategy
OVID platform

Searched from 1946 to 8 January 2020

1 (in vitro fertilisation or in vitro fertilization).tw. (22614)
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2 (ivf oricsi).tw. (26771)

3intracytoplasmic sperm injections.tw. (32)

4 exp reproductive techniques, assisted/ or exp embryo transfer/ or exp fertilization in vitro/ or exp sperm injections, intracytoplasmic/ or
exp zygote intrafallopian transfer/ (67958)

5 (ART or embryo transfer or et).tw. (362139)

6 assisted reproducti* techn*.tw. (9868)

7 pregnan$.tw. (490159)

8 (fertil$ or subfertil$ or infertil$).tw. (203471)

9 or/1-8 (1015727)

10 exp Fallopian Tube Diseases/ (7783)

11 (Fallopian$ adj3 Disease$).tw. (70)

12 salping$.tw. (9762)

13 (fallopian adj3 (ligation or electrocauter$ or occlusion$ or occluded or block$ or clamp$ or factor$ or adhesion$)).tw. (343)
14 (tub$ adj5 adhesion$).tw. (1297)

15 (tub$ adj3 occlusion$).tw. (1780)

16 (tub$ adj3 disease$).tw. (11067)

17 (tub$ adj3 factors$).tw. (4555)

18 (tub$ adj5 block$).tw. (3299)

19 (tub$ adj5 (clamp$ or clip$)).tw. (765)

20 (tub$ adj3 electrocaut$).tw. (30)

21 (tub$ adjs Filshie$).tw. (28)

22 (tub$ adj3 ligation$).tw. (2217)

23 hydrosalpin$.tw. (941)

24 (surg$ adj5 tub$).tw. (9787)

25 (surg$ adj5 fallopian$).tw. (307)

26 (laparoscop$ adj5 (tube$ or tubal)).tw. (2202)
27 (ultrasound guided adj5 aspiration$).tw. (4584)
28 (aspirat$ adj5 (tube$ or tubal)).tw. (1514)

29 ((tube$ or tubal) adj5 interrupt$).tw. (259)

30 essureS.tw. (297)

31 (clip$ adj5 fallopian$).tw. (34)

32 hysteroscop$.tw. (6655)

33 or/10-32 (60460)

349 and 33 (11496)

35 randomized controlled trial.pt. (498115)

36 controlled clinical trial.pt. (93508)

37 randomized.ab. (465872)

38 placebo.tw. (209671)

39 clinical trials as topic.sh. (189737)

40 randomly.ab. (324757)

41 trial.ti. (210828)

42 (crossover or cross-over or cross over).tw. (83014)
43 or/35-42 (1290969)

44 (animals not (humans and animals)).sh. (4627622)
45 43 not 44 (1186322)

46 45 and 34 (713)

—~ o~ o~ —~ —~ —~ — —

— o~ — —

Appendix 4. Embase search strategy
OVID platform

Searched from 1980 to 8 January 2020

1 exp embryo transfer/ or exp fertilization in vitro/ or exp intracytoplasmic sperm injection/ (67401)

2 (in vitro fertilisation or in vitro fertilization).tw. (29596)

3 (ivf or icsi or embryo transfer$).tw. (54369)

4 intracytoplasmic sperm injection.tw. (9351)

5 assisted reproducti* techn*.tw. (14957)

6 (fertil$ or subfertil$ or infertil$).tw. (245336)

7 or/1-4 (92086)

8 (tub$ adj3 disease$).tw. (14047)

9 (fallopian$ adj5 (disease$ or ligation or electrocauter$ or occlusion$ or occluded or block$ or clamp$ or factor$ or adhesion$)).tw. (720)
10 (tub$ adj5 adhesions$).tw. (1614)
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11
12
13
14
15
16

tub$ adj5 occlusion$).tw. (2361)

tub$ adj5 block$).tw. (3862)

tub$ adj3 factor$).tw. (5582)

tub$ adj3 (clamp$ or clip$)).tw. (639)

tub$ adj3 electrocaut$).tw. (30)

ultrasound guided adj5 aspiration$).tw. (7158)
17 (laparoscop$ adj5 (tube$ or tubal)).tw. (2898)
18 (aspirat$ adj5 (tube$ or tubal)).tw. (2037)

19 (tub$ adj3 ligation$).tw. (2455)

20 hydrosalpin$.tw. (1392)

21 (surg$ adj5 tub$).tw. (9972)

22 (surg$ adj5 fallopian$).tw. (378)

23 salping$.tw. (13962)

24 (aspirat$ adj5 hydrosalpin$).tw. (31)

25 ((tube$ or tubal) adj3 interrupt$).tw. (170)

26 (clip$ adj5 fallopian$).tw. (19)

27 essure$.tw. (690)

—~ o~ o~ —~ —~ —~ — —

28 exp uterine tube disease/ or exp hydrosalpinx/ or exp salpingitis/ or exp tuboovarian abscess/ or exp uterine tube abscess/ or exp uterine

tube occlusion/ (9340)

29 or/8-28 (67900)

3029 and 7 (3349)

31 Controlled study/ or randomized controlled trial/ (7185101)
32 double blind procedure/ (165323)

33 single blind procedure/ (37498)

34 crossover procedure/ (61641)

35 drug comparison/ (75079)

36 placebo/ (331164)

37 randomS.ti,ab,hw,tn,mf. (1686177)

38 latin square.ti,ab,hw,tn,mf. (4783)

39 crossover.ti,ab,hw,tn,mf. (94664)

40 cross-over.ti,ab,hw,tn,mf. (30380)

41 placebo$.ti,ab,hw,tn,mf. (430231)

42 ((doubls$ or singl$ or tripl$ or trebl$) adj5 (blind$ or mask$)).ti,ab,hw,tn,mf. (293371)
43 (comparative adj5 trial$).ti,ab,hw,tn,mf. (61481)
44 (clinical adj5 trial$).ti,ab,hw,tn,mf. (1532589)
45 or/31-44 (8833311)

46 nonhuman/ (6016793)

47 animal/ not (human/ and animal/) (954934)

48 or/46-47 (6956883)

49 45 not 48 (5671301)

50 49 and 30 (1059)

Appendix 5. PsycINFO search strategy
OVID platform

Searched from 1806 to 8 January 2020

1 exp Infertility/ or exp Reproductive Technology/ (3425)
2 (in vitro fertilisation or in vitro fertilization).tw. (732)
3 (ivf oricsi or et or embryo transfer).tw. (137844)

4 intracytoplasmic sperm injection.tw. (56)

5 or/1-4 (140834)

6 (tub$ adj3 disease$).tw. (301)

7 (tub$ adj5 adhesion$).tw. (9)

8 (tub$ adj5 occlusion$).tw. (10)

9 (tub$ adj5 block$).tw. (83)

10 (fallopian$ adj3 blockS).tw. (2)

11 hydrosalpin$.tw. (0)

12 (surg$ adj5 tub$).tw. (88)

13 (surg$ adj5 fallopian$).tw. (2)

14 salping$.tw. (89)

15 essureS$.tw. (2)
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16 or/6-15 (580)

175and 16 (34)

18 random.tw. (57037)

19 control.tw. (436161)

20 double-blind.tw. (22568)
21 clinical trials/ (11528)

22 placebo/ (5444)

23 exp Treatment/ (1025667)
24 0r/18-23 (1415570)

2517 and 24 (22)

Appendix 6. CINAHL search strategy
EBSCO platform

Searched from 1961 to 8 January 2020

S47 S23 AND S46 57

S46 S45 NOT S44 619,293

S45 S24 OR S25 OR S26 OR S27 OR S28 OR S29 OR S30 OR S31 OR S32 OR S33 OR S34 OR S35 OR S36 OR S37 OR S38 647,524
S44 S42 NOT S43 166,276

S43 MH (human) 2,017,924

S42 S39 OR S40 OR S41 188,872

S41 Tl (animal model*) 2,869

S40 MH (animal studies) 109,882

S39 MH animals+ 86,771

S38 AB (cluster W3 RCT) 313

S37 MH (crossover design) OR MH (comparative studies) 249,647

S36 AB (control W5 group) 98,074

S35 PT (randomized controlled trial) 86,214

S34 MH (placebos) 11,559

S33 MH (sample size) AND AB (assigned OR allocated OR control) 3,750
S32 Tl (trial) 98,127

S31 AB (random*) 278,212

S30 Tl (randomised OR randomized) 96,059

S29 MH cluster sample 3,987

S28 MH pretest-posttest design 39,169

S27 MH random assignment 56,787

$26 MH single-blind studies 12,993

S25 MH double-blind studies 43,175

S24 MH randomized controlled trials 89,156

S23 ST AND S22 268

S22 S8 ORS9ORS100ORS11 ORS120RS130ORS14 ORS150RS16 ORS17 OR S18 OR S19 OR S20 OR S21 9,851
S21 TX essure* 216

S20 TX (surg* N5 filshie*) 1

S19 TX (aspirat* N5 (tube or tubes or tubal)) 352

S$18 TX (ultrasound guided N5 aspiration*) 1,193

S17 TX (laparoscop* N5 (tube or tubes or tubal)) 340

$16 TX (surg* N3 tubal) 156

S15 TX (surg* N3 tubes) 1,484

S14 TX (surg* N3 tube) 1,484

S13 TX (surg* N5 fallopian*) 524

S12 TX hydrosalpin* 146

S11 TX(tub* N5 Filshie*). 5

$10 TX(tub* N3 (adhesion* or ligation* or electrocauter* or occlusion* or occluded or block* or clamp* or factor* or disease*)) 6,495
S9 TX(fallopian N3 (adhesion* or ligation* or electrocauter* or occlusion* or occluded or block* or clamp* or factor* or disease*)) 459
S8 (MM "Fallopian Tube Diseases+") 405
S7S10RS20RS30RS40RS50RS60RST 13,277

S6 TXivf or TX icsi 5,015

S5 TX in vitro fertilization 7,063

S4 TX in vitro fertilisation 7,063

S3 TX intracytoplasmic sperm injection* 903

S2 (MM "Fertilization in Vitro") 3,435

—~ o~ o~ —~ — —
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S1 (MM "Reproduction Techniques+") 8,981

Appendix 7. Items of data extraction

The following characteristics were assessed:
(1) Trial characteristics

(a) Study design:

(i) Randomised controlled trial

(ii) Patient recruitement.

(iii) Patient sampling

(iv) Patient in- and exclusion criteria
(v) Duration of follow-up

(vi) Type of follow-up

(c) Size of study: (i) Number of women recruited

(ii) Number of women randomised

(iif) Number of women excluded

(iv) Number of women withdrawn and lost to follow-up
(v) Number of women analysed

(d) Study setting: (i) Single-centre or multicentre

(ii) Location

(i) Timing and duration

(e) Criteria for surgical treatment prior to IVF: (i) Tubal disease
(i) Hydrosalpinx
(iii) Either of the above plus previous failed IVF

2) Characteristics of the study participants
a) Baseline characteristics

i) Age
ii) Primary or secondary infertility

iii) Duration of infertility

iv) Investigative work-up - baseline follicle-stimulating hormone (FSH), semen analysis, diagnosis of tubal pathology, confirmatory test
of ovulation

(v) Other contributory causes to infertility than tubal disease

(vi) Previous treatments - IVF and other treatments

—

(b) Treatment characteristics

(i) IVF protocol

(ii) Time from surgery to IVF (iii) Proportion undergoing intracytoplasmic sperm injection (ICSI)
(iv) Number of oocytes retrieved at IVF

(iii) Fertilisation rate

(iv) Number of embryos transferred

(3) Interventions (a) Timing of surgical intervention

(b) Nature of surgical intervention

(c) Absence of other interventions in treatment and control group

4) Outcomes
a) Primary
i) Live birth rate
b) Secondary
i) Ongoing pregnancy rate
ii) Viable pregnancy rate
iii) Clinical pregnancy rate
iv) Biochemical pregnancy rate
v) Ectopic pregnancy rate
i

vi

i) Multiple pregnancy rate
viii

i) Su rglcal complication rate

(
(
(
(
(
(
(
(
(
(
(
(
(i
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Appendix 8. Assessment of risk of bias

We assesed the following bias risk domains, according to the following terms:

(1) Study size bias - was a power calculation performed and adhered to?

(2) Selection bias - was allocation concealment was not performed by any of the following methods: central computer randomisation, on
site assignment, or sealed opaque envelopes?

(3) Detection bias - were both the physician performing IVF and the outcome assessor blinded? And was the length of follow-up was
adequate to detect the stated outcome measure(s)? Blinding of patient blinding was not applied as a quality criterion; as this sham tubal
surgical intervention is not ethical and less relevant as patients cannot influence the occurrence or the detection of pregnancy.

(4) Attrition bias - was loss to follow-up of patients accounted for and dealt with an intention-to-treat analysis?

(5) Selective reporting bias -were there no suggestions of selective reporting?

(7) Funding bias - Was there no source of funding of the trial, or was this stated?

All quality items were scored with yes (suggesting the absence or a low risk of bias), no or unclear (suggesting a risks of bias of the certain
item).

WHAT'S NEW

Date Event Description

19 August 2020 New search has been performed The addition of six new studies and two new comparisons has
led to a change in the conclusions of this review.

19 August 2020 New citation required and conclusions This review was updated in January 2020. PM led a team of new
have changed authors including EXG, CB and IEG. Previous authors includ-

ing NJ, SVV, AS and BWJM provided significant input to the cur-
rent update. Six new trials were included in this review: An 2015;
Dreyer 2016; Fouda 2011; Fouda 2015; Labib 2016 and Vignara-
jan 2019. In addition to strengthening existing data on different
head-to-head comparisons, the new trials have also provided
novel data on the following comparisons: salpingectomy versus
tubal occlusion (Dreyer 2016; Labib 2016; Vignarajan 2019); and
salpingectomy versus transvaginal aspiration of hydrosalpingeal
fluid (Fouda 2015).

HISTORY

Protocol first published: Issue 2, 2000
Review first published: Issue 3,2001

Date Event Description
25 May 2008 New citation required but conclusions This review was updated in August 2008. New authors have
have not changed joined the team: SVV, AS and BWJM. As compared to 2004; study

identification and selection was performed by a second review-
er based upon a slightly adjusted search. Three new trials were
included: Kontoravdis 2006; Moshin 2006;and Hammadieh 2008.
Therefore this review now includes studies reporting the effect
of ultrasound guided aspiration of hydrosalpinges and the effi-
cacy of tubal occlusion. A previously included trial was exclud-
ed: Goldstein 1998a. One ongoing study was found: Darwish
2005,2006, 2007; this preliminary study assessed the feasibility
of hysteroscopic tubal occlusion with electrocautery. Follow-up
time was not long enough to assess results of pregnancy. Data
extraction and data analysis of the three newly included studies
was completed by the second reviewer (SVV) in consensus with
the first reviewer. Outcomes were extracted according to stricter
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Date Event Description

definitions of Live birth, ongoing pregnancy, viable-clinical or
biochemical pregnancy. Results were imported in Revman 5 and
analysis was undertaken. The Cochrane manuscript was rewrit-
ten and edited by the same panel and two newly added authors:
B.W. Mol and A. Strandell.

29 April 2008 New citation required and conclusions Substantive amendment
have changed

CONTRIBUTIONS OF AUTHORS

PM was the lead author in writing the full review update and was involved in preparing all sections of the review. EXG was involved in data
extraction for the review. CB and IEG made substantial editorial amendments to the review.

NJ conceptualised the protocol and the review primarily, and carried out the search, selection of trials and risk of bias assessment as a first
reviewer and first author in the first version of the review and as a second reviewer in the previous update.

SVV updated the review in 2010 as a first reviewer performing the search, selection of trials and risk of bias assessment. She proofread
the current review.

Ben Willem Mol and Annika Strandell proofread the updated review.
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DIFFERENCES BETWEEN PROTOCOL AND REVIEW

In the current version of the review, ongoing pregnancy rate and viable pregnancy rate were combined with clinical pregnancy rate, as
ongoing pregnancy is currently not a recognised outcome by The International Glossary on Infertility and Fertility Care 2017 (Zegers-
Hochschild 2017). We no longer report on biochemical pregnancy rates, contrary to the previous version of this review, because clinical
pregnancy and live birth rates are more clinically relevant outcomes.

We added the following outcomes to the meta-analysis:

« Mean number of oocytes, to investigate concerns of tubal surgery affecting the ovarian blood supply;
« Mean number of embryos, to investigate whether tubal surgery had an impact upon fertilisation.

We added a subgroup analysis for women younger or older than 40 years to account for the effect of age on expected ovarian response,
although this was not possible due to a lack of data.

We carried out analyses of dichotomous outcomes using RR, instead of OR, in this review, in line with Cochrane guidance recommending
RR as it is a more easily interpretable measure of relative effect (Higgins 2011).

We have also updated the list of outcomes according to the most recent edition of the Cochrane Handbook of Systematic Reviews of
Interventions. Additionally, we have used GradePRO to grade the evidence and produce a Summary of Findings Table for the main
comparison of tubal surgery versus no tubal surgery.

INDEX TERMS

Medical Subject Headings (MeSH)

Abortion, Spontaneous [epidemiology]; Fallopian Tube Diseases [*surgery]; Fallopian Tubes [*surgery]; *Fertilization in Vitro;
Pregnancy Outcome; Pregnancy, Ectopic [epidemiology]; Randomized Controlled Trials as Topic; Salpingectomy [statistics &
numerical data]; Sperm Injections, Intracytoplasmic; Sterilization, Tubal [statistics & numerical data]

MeSH check words

Female; Humans; Pregnancy
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