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Laparoscopic surgery
Any role in patients with unexplained infertility and failed in vitro
fertilization cycles?
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Abstract
Patients who undergo several in-vitro fertilization (IVF) treatment cycles and fail to conceive present a frustrating problem to the
clinician. When 1 cycle of IVF treatment fails, should we offer the couples to choose additional cycle of IVF instead of evaluation of the
potential peritoneal factor? In cases of otherwise unexplained infertility, the investigation cannot be considered to be complete until
laparoscopy has been performed. The aim of the study is to investigate the fertility outcome of laparoscopic treatment in infertile
women with repeated IVF failures.
This is a retrospective case-control study conducted in a tertiary care, academic teaching hospital from January 2012 to December

2015. Patients recruited in this study were classified into 2 groups. Study group (n=45) were offered laparoscopy for evaluation of
infertility, control group (n=45) elected to proceed to IVF without laparoscopy. Diagnostic laparoscopy and subsequent excision of
suspected endometriotic lesions, lysis of adhesion and treatment of tubal pathology were performed when indicated.
Forty-four (97.8%) patients in study had pelvic pathologies and the treatment was performed at the same time. Twenty-four

patients in study group conceived including 16 patients conceived spontaneously and 14 patients conceived with additional IVF
following laparoscopy management. There was a significant difference in the ongoing pregnancy rates between patients conceived
through IVF in study group and control group (41.9% vs 19.6%, P< .05).
Laparoscopy in women with normal hysterosalpingography but recurrent IVF failures can detect unrecognized pelvic pathologies.

Laparoscopy evaluation prior to additional cycle of IVF seems to improve the subsequent pregnancy rate.

Abbreviations: ART= assisted reproductive techniques, FET= frozen embryo transfer, HSG= hysterosalingogram, IVF= in-vitro
fertilization.
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1. Introduction

Current in-vitro fertilization (IVF) consumers are enjoying better
success rates than early seekers, but only about a quarter of IVF
cycles result in a live birth andmany patients remain infertile after
multiple IVF attempts. Recurrent IVF failure is distressing to
patients and challenging to clinicians. Despite interventions have
been proposed to improve IVF outcome after couples of failed
cycles, only a few of which are evidence based.[1,2]

Laparoscopy, as the gold standard for the evaluation of the
pelvis, was used to be the routine procedure formany reproductive
physicians. It provides information on endometriosis, tubal
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patency, and pelvic adhesions and a chance to fix these lesions
concurrently.[3] However, advances in non-invasive techniques
such as vaginal ultrasound or hysterosalpingography (HSG) have
questioned the need for laparoscopy in the infertility workup. The
role of laparoscopy, especially in women whose normal screening
tests suggest that pelvic pathology seem to be unlikely. However,
sometimes a “normal” pelvic imaging can be misleading, since
HSG or ultrasonography cannot to rule out hydrosalpinges and
endometriosis completely.[4] Furthermore, it has been shown that
HSG is insufficient for predicting tubal potency for some patients
with risk of pelvic adhesions, with a sensitivity between 0.0% and
83% and specificity between 50% and 90%.[5]

When initial IVF treatments fail, can we offer the couples to
choose additional cycle of IVF instead of evaluation of the
potential peritoneal factor? In cases of otherwise so called
“unexplained infertility”, the investigation cannot be considered
complete until laparoscopy has been performed.[6]

Our hypothesis is the positive findings on laparoscopic surgery
can affect the management strategy which might decrease the
stress of numbers of IVF cycle failure. The current study was to
assess if the diagnosis and treatment of pelvic pathologies with
laparoscopy is of role in improving the pregnancy outcome in
patients with recurrent IVF failure.

2. Methods

2.1. Ethical approval

All patients and their partners included in the study provided
signed informed consent. Ethical approval Informed consents
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http://creativecommons.org/licenses/by-nc/4.0
http://creativecommons.org/licenses/by-nc/4.0
http://dx.doi.org/10.1097/MD.0000000000014957


Yu et al. Medicine (2019) 98:13 Medicine
were obtained from all the patients, and the study was approved
by the Human Research Ethics Committee of Peking University
People’s Hospital, Beijing, China.
2.2. Patients and study design

This is a retrospective case-control study of infertile women with
2 or more failed IVF cycles, in which 2 or more good quality
embryos transferred. We reviewed medical records in the
reproductive medicine center of Peking University People’s
hospital, between January 2012 and December 2015. Inclusion
criteria were:
1.
2.
The patients’ ages ranged from 25 to 40 years;
menstrual cycles with a duration of 25 to 35 days and no

ovulatory dysfunction;
normal findings of pelvic ultrasonography and HSG assess-
3.

ment, without visible lesions that could cause implantation
failure, for example: endometrial polyps, submucosal myo-
mas, uterine septum and intrauterine adhesions;
hormonal values were within the normal range;
4.

5.
 Semen analyses were normal according to the World Health

Organization (WHO) criteria;[7]

negative for chlamydia antibody;
6.
7.
 no previous surgical treatment for endometriosis; no previous
oophorectomy or salpingectomy; and
Patients included in the study had failed to conceive after at
8.

least two cycles of IVF-ET when indicated. Patients with
known endocrinopathy and alterations of male factor were
excluded from the study.

Study group (n=45) were offered laparoscopy for further
evaluation of infertility, control group (n=45) elected to proceed
to IVF without laparoscopic evaluation.
Patient characteristics including age, duration of infertility,

number of previous failed IVF cycles were recorded. Patients were
interviewed via telephone every 6 months to record the clinical
outcomes and livebirth rates. Women who got pregnant were
asked whether pregnancy was achieved spontaneously or
through IVF.
Table 1

Characteristics of 45 patientswith previouslymultiple implantation
failures.

Variable Group 1 (n=45) Group 2 (n=43) P value

Age, yr 33.4±4.7 34.6±4.3 NS
Duration of infertility, yr 5.7±3.8 6.0±2.9 NS
Infertility type, n (%)
Primary 24 (53.3) 20 (46.5) NS
Secondary 21 (46.7) 23 (53.5) NS

Previous IVF cycles, n
Oocyte aspiration 2.5±1.0 2.6±0.4 NS
Embryo transfer (including FET) 3.0±1.2 3.1±0.9 NS

Values are presented as mean±SD or frequencies (percentage).
FET= frozen embryo transfer, IVF= in vitro fertilization.
2.3. Surgery procedure

Laparoscopy was conducted under general endotracheal anesthe-
sia. All surgeries were performed by the two senior reproductive
laparoscopists (JG and XMY) and every surgical procedure was
video recorded. After clinical examination diagnostic laparoscopy
was performed to identify any possible pelvic pathology. Diluted
methylene blue was injected transcervically which enabled
distention of the tube and assessment of tubal patency. Particular
attention was given to the tubal status: tubal blockage, the quality
of the mucosa, and the tubal wall aspect during laparoscopy.[8]

Endometriosis was staged according to the 1985 revised American
Fertility Society classification scheme.[9]

Laparoscopic surgeries consisted of thorough ablation or
excision of all peritoneal and non-peritoneal endometriotic
lesions, lysis of adhesions, and appropriate management of tubal
disease. Adhesions present were similarly lysed to restore pelvic
anatomy. Surgical treatment of tubal pathologies included
laparoscopic neosalpingostomy, fimbrioplasty and salpingec-
tomy. The decision to repair or remove fallopian tubes is usually
made intraoperatively based on status of the tube and tubal
mucosa since operative success is dependent on the location, type
and extend of tubal injury as we previously described.[10] If the
2

tube was severely damaged, salpingectomy was performed.
Minor or moderate lesions were treated with laparoscopic
neosalpingostomy.
2.4. Outcomes measurements

The primary outcome was live birth rate (defined as the
proportion of women with delivery of living fetuses) and
ongoing pregnancy rate (defined as the proportion of women
with pregnancy beyond 24 or more weeks of gestation).
Secondary outcomes were rates of clinical pregnancy (proportion
of women with the observation of fetal heartbeat on ultrasound
scan), and miscarriage (defined as the proportion of women with
pregnancy loss before 24 weeks of gestation). Abnormal
laparoscopy findings and surgery-related complications were
also analyzed.
2.5. Statistical analysis

Statistical analyses were performed using a windows-based SPSS
version 20.0 (SPSS Inc., Chicago, IL). Data were statistically
described in terms of mean standard deviation (SD), or
frequencies (number of cases) and percentage when appropriate.
For continuous variables, a parametric t test was used to compare
treatment groups. When comparing categorical data, Chi-Square
test or Fisher exact test was performed. Statistical significance
was defined as an alpha value of P< .05.
3. Results

The characteristics of the patients satisfied the eligibility criteria
were summarized in Table 1. No one was lost to follow-up,
however, 2 couples in the control group devoiced during follow-
up. Therefore, a total of 88 infertile patients satisfied the
eligibility criteria and were analyzed. No significant differences
were shown between the 2 groups in terms of age, infertility
duration, number of failed cycles and causes of infertility. No
laparoscopy-related complications were reported.
Table 2 shows the main pathological findings revealed by

laparoscopic surgery. Pelvic abnormalities were detected in
97.8% of cases, only 1 patient had no pathologic findings.
Endometriosis (26/45) was the most common abnormalities
detected in laparoscopy. Mild or minimal endometriosis was
present in 15 women, moderate in 9, and severe in 2. Tubal
lesions were diagnosed with mild in 4 women, moderate in 4, and
severe in 6. Pelvic adhesions were found in 15 patients; in 4 cases



Table 2

Findings of laparoscopy (n=45).

Variables Frequency, n (%)

Normal 1 (2.2)
Endometriosis 26 (57.7)
Mild 15 (33.3)
Moderate 9 (20.0)
Severe 2 (4.4)

Tubal pathologies 14 (31.1)
Mild 4 (8.9)
Moderate 4 (8.9)
Severe 6 (13.3)

Pelvic adhesions 15 (33.3)
Isolated adhesions 4 (8.9)
With concurrent diseases 11 (24.4)

Table 3

Outcomes of IVF treatment in patients.

Variable
Study group
(n=26)

Control group
(n=43) P value

Cycles of IVF, n 31 51
Clinical pregnancy rate/per
cycle, n (%)

14 (45.2) 12 (23.5) .05

Ongoing pregnancy rate/per
cycle, n (%)

13 (41.9) 10 (19.6) .04

Live birth rate/per cycle, n
(%)

11 (35.5) 9 (17.6) NS

Miscarriage rate (% of
clinical pregnancies)

1 (7.1) 2 (16.7) NS

NS: not significant.
IVF= in-vitro fertilization.
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no other pathology was observed but 11 of them had coexisting
tubal lesions or endometriosis.
In the study group, 19 patients desired spontaneous pregnancy

and among them 16 conceived postoperatively. The outcomes of
natural pregnancy after surgery were shown in the Figure 1. The
median interval between surgery and pregnancy was 5 months
(ranged from 1–26 months). While the rest 26 patients in the
study received IVF treatment following surgery and 14 conceived
with IVF (Table 3). In the control group, 12 were conceived from
repeat IVF cycles. Significant difference was found in the per cycle
ongoing pregnancy rates between patients in study group and
control group (41.9% vs 19.6%, P< .05). A trend toward higher
live birth rates that did not reach statistical significance was
experienced among patients treated with laparoscopy (35.5% vs
17.6%, P> .05). There were no significant differences observed
in terms of miscarriage rates in 2 groups.

4. Discussion

In this current study, we encompassed a unique subset of infertile
women with multiple failures of IVF cycle. In the study group,
laparoscopy revealed pelvic abnormalities in 44 women (97.8%),
dominated by endometriosis (26 cases), tubal diseases and pelvic
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adhesions were observed in 14 and 15 cases, respectively. The
study confirmed previous observations: Eva Littman et al[6]

suggested that in their personal experience that more than 90%of
the infertile couples without other identifiable infertility factors
have endometriosis or other pelvic pathology, like adhesions, at
the time of laparoscopy.
HSG has been most commonly used for the evaluation of tubal

patency before undergoing IVF treatment. However, its sensitivi-
ty and specificity have been questioned in recent decades.
Comparison between HSG and laparoscopy show discrepancies
up to 45%.[11] A commonly referenced meta-analysis also
reported the diagnosis of peritoneal adhesions based on HSG
findings was unreliable.[12] Another study comparing the
diagnostic value HSG and laparoscopy reported the positive
and negatives predictive values of HSG for evaluation of bilateral
tubal patency were 81.4% and 41.4%, respectively.[13] It means
that HSG interpreted as normal in about half of the cases gives a
false reassurance. The high incidence of positive pelvic pathology
indicated that there are correctable abnormalities that are
unfortunately missed by routine pelvic examination and usual
imaging procedure. Laparoscopy seems to be essential in
determining potential causes of repeated IVF failures for couples
without recognized abnormalities by routine screening.
12.50%
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Another endpoint was to assess the reproductive outcomes
after surgery. Based on our study, the laparoscopic treatment of
all pelvic pathologies in women with otherwise unexplained
infertility is likely to be beneficial since it might increase the
chance of ongoing pregnancy or live birth. In the study group, we
found that of 30 patients achieved pregnancy, including
16 patients conceived spontaneously and 14 with additional
IVF cycle. Patients in our study group experienced repeated IVF
cycles before surgery; however, they got pregnant successfully
after the mini-invasive surgical approach. Compared to the study
group, only 12 patients conceived from repeat IVF cycles in the
control group. Significant difference was found in the per cycle
ongoing pregnancy rates between the 2 groups (41.9% vs 19.6%,
P< .05). The findings demonstrate a favorable effect of
laparoscopic surgery in IVF failure patients, showing that most
were able to conceive once potential pelvic pathologies were
identified and treated. Although the surgical role in the
management of infertility has been largely supplanted by IVF,
the positive significance of laparoscopy cannot be ignored.
Sixteen cases of natural pregnancies post-surgery should be
regarded as the effectiveness of the surgical procedure. In
addition, compared to IVF, reproductive surgery has the
potential to restore reproductive function resulting in multiple
conceptions after one-time procedure.
An early study reported that infertile women have 6 to 8 times

the rate of endometriosis compared with fertile women.[3] In our
study, endometriosis is the most common positive pathologic
findings in laparoscopy (57.7%, 26/45). Meuleman et al[14]

reported that infertile women with normal ovulatory cycles and
normospermic partners, have endometriosis in nearly 50% cases.
Subjects included in our study were all patients with repeated IVF
failures and this may account for some of the higher prevalence.
In addition, the incidence of endometriosis could be under-
estimated since the diagnosis is often delayed several years from
the onset of symptoms.[15] Thus, laparoscopic evaluation of
endometriosis should not be bypassed or omitted. Several studies
have suggested that even in IVF cycles, implantation rates in
women with endometriosis tend to be lower than normal.[16]

Barnhart et al[17] revealed that patients with endometriosis
undergoing IVF had 50% of the chance of achieving pregnancy
compared with tubal factor controls. In this sense, conditions that
may impair implantation and successful conception should be
corrected before administering IVF. It is our belief that the
patients with failed multiple cycles of IVF may harbor a certain
type of endometriosis that allows them to benefit from thorough
surgical therapy. Littman et al[3] reported a 76% pregnancy rate
after endometriosis surgery in women with prior failed IVF
management. But it should be noted that most of the participants
in their study were with mild endometriosis. We are not surprised
that patients with stage III–IV endometriosis had poor clinical
outcomes as compared with patients with milder endometriosis.
Tubal pathology is responsible for 30% to 35% of the

infertility and up to 30% of patients undergoing IVF have
hydrosalpinges.[18] We found the incidence of tubal abnormality
was 31.1% which was comparable to those of the literature. The
association of fallopian hydrosalpinges with decreased pregnan-
cy and implantation rates in IVF cycles has been confirmed by
overwhelming scientific evidence, and surgical correction of such
lesions before IVF is normally advised.[19] It is worth noting that
patients included in this study were those who had no
hydrosalpinges prior to initial IVF treatment or abnormal
ultrasound results before current surgery. A normal HSG and/
or ultrasound can be misleading.[12,20] In regard to detection of
4

hydrosalpinges, sensitivity and specificity for the ultrasonograph-
ic images were 84.6% and 99.7%, respectively.[19] Meanwhile,
we should not ignore that pelvic inflammation during multiple
IVF cycles may be a factor that promotes the formation of
hydrosalpinges.[21] In this study, laparoscopic neosalpingostomy
were carried out in 8 cases with mild and moderate damages
while the rest 6 cases with severe diseases underwent salpingec-
tomy. In our previous study, we have shown that neosalpingos-
tomy prior to IVF in women with mild-to moderate
hydrosalpinges improve the outcome of subsequent IVF, while
offering the potential for spontaneous conception.[10] We agree
with other authors that if the fallopian tube is damaged beyond
repair, salpingectomy is indicated.
Peritubal tubal adhesions adversely affect fertility has been

clearly demonstrated.[22,23] Tulandi et al[23] investigated preg-
nancy rate in patients with peritubal adhesions. In their study, 69
women were treated by adhesiolysis and 78 were not treated. The
cumulative pregnancy rate at 12 and 24 months follow-up was
32% and 45% in the treated group, much higher than that rate
(11% and 16%) in the nontreated group.
Admittedly, our study has some limitations as the result of its

retrospective nature with the inherent biases that are associated
with such design, which may limit its generalizability. And the
number of the study was limited and the issue should be
investigated in larger studies. In addition, the cost effectiveness of
surgery versus IVF was not covered in our study.
5. Conclusions

Meticulous laparoscopic surgery remains an effective tool in
comprehensive evaluation of infertility, particularly for detecting
peritoneal endometriosis, adhesions and tubal pathologies.
Previously undiagnosed or subtle newly added pelvic abnormali-
ties may be a significant cause of IVF failure. Further prospective
studies are needed to validate the role of laparoscopic evaluation
and treatment in this subset of infertile patients.
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