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Surgical removal of deep infiltrating endometriosis by experienced surgical teams in
women with a history of IVF-ICSI failures provides satisfactory pregnancy rates, be the

pregnancy obtained naturally or after assisted reproductive techniques.

Abstract:

Study Objective: To assess the post-operative probabilities of pregnancy in patients
with deep infiltrating endometriosis (DIE) and >= 2 previous IVF or ICSI failures.
Design: Retrospective study using data prospectively recorded in the CIRENDO
database.

Setting: University tertiary referral center.

Patients: Infertile patients under the age of 43 years, having undergone >=2 previous
IVF or ICSI failures, who were surgically managed for DIE. O orpesone sk oy, Noctner ecs vt pmison.
Intervention: Complete excision of DIE.

Measurements and Main Results: Pregnancy rate after surgery was assessed. 104
infertile patients had surgery in 7 different centres participating in the database. 77
women intended to get pregnant post-operatively. Four patients who got pregnant by
oocyte donation were excluded, resulting in a sample of 73 women. Patients’ mean age
was 31.9 years (SD 4.1), and the mean length of history of infertility was 48.4 months
(26.5). Stage IIl and IV endometriosis were recorded in 83.6% of patients. Mean
postoperative follow-up was 46.6 months (20.5). The postoperative pregnancy rate was
43.8% with a mean time from surgery to pregnancy of 11.1 months. 21.8% pregnancies
were spontaneous, 31.2% were obtained by IVF, 21.8% by frozen embryo transfer,
18.7% by IVF-ICS], and 3.1% by intrauterine insemination. Multivariate Cox analysis
revealed that ovarian surgery, age = 35 years old and stage 2 endometriosis were

associated with the probability of conception.
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Conclusion. Infertile women with 2 or more IVF-ICSI failures may be referred for
surgery as it appears related to good postoperative pregnancy rates, particularly when
endometriomas surgery is either not required or not performed. Surgery for DIE does
not routinely delay conception, as it usually occurs during the year following surgery.

Key Words: Deep infiltrating endometriosis; IVF; ICSI; infertility; pregnancy.

Introduction
Endometriosis is a well-known cause of infertility. It has been estimated that 25
to 50% of patients with endometriosis are infertile (1). Several studies have shown that
higher American Fertility Society (AFS)/American Society Reproductive Medicine
(ASRM) stage is associated not only with lower fertility rate, but also with worse IVF
. . 3 Downloaded for Anonymous User (/a) at Dokuz Eylul Universi
results. Concerning stage III/IV endometriosis, authors showed aFo2d$H ureshiythigether useswithout permission.

reduction in implantation rate, and a 21% relative risk reduction in clinical pregnancies

compared with controls (2).

Nowadays, one question remains debated: how should patients with a pregnancy
desire and deep infiltrating endometriosis (DIE) be taken care of? Between primary
surgery and assisted reproductive techniques (ART), which one provides the best
management? Despite the absence of randomised trials, many physicians refer their
patients to ART management before surgery. According to the European Society of
Human Reproduction and Embryology (ESHRE) guidelines published in 2014 (3), in
infertile women with AFS/ASRM stage III/IV endometriosis, clinicians can consider
operative laparoscopy, instead of expectant management, to increase spontaneous
pregnancy rates. Considering the various results of studies in the literature, the French

guidelines published in 2017 do not recommend primary surgery if the only aim is to
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improve IVF results, but also advise a multidisciplinary approach in case of several

failures of ART in order to discuss the possibility of surgery (4).

In 2012, Ballester et al demonstrated that in a population of 75 patients with
colorectal endometriosis, the cumulative pregnancy rate after one, two and three ICSI-
IVF cycles were 29.3, 52.9 and 68.6%, respectively (5). Thus, performing a third IVF

procedure would allow for a 16% likelihood of pregnancy.

The objective of our study was to assess pregnancy rates after surgical treatment
of deep infiltrating endometriosis in a group of patients with two or more previous IVF
or ICSI failures.

Materials and methods D oottty N O oL Pt

We performed a retrospective study using data prospectively recorded in the
CIRENDO database. This is a prospective cohort enrolling patients who had surgery for
endometriosis in one of the facilities participating to the cohort. The cohort is financed
by the G4 Group (The University Hospitals of Rouen, Lille, Amiens and Caen, France) and
coordinated by the corresponding author (H.R.) of the present study (NCT 02294825).

Patients

We identified patients under the age of 43 years, with a history of infertility, who
had undergone two or more IVF or ICSI failures before the surgery for DIE. All patients
enrolled in this study had complete excision of deep infiltrating endometriosis, that had
been diagnosed by pelvic MRI examinations reviewed by experienced radiologists from
our center, confirmed by positive histological result. Complementary exams such as
transvaginal and rectal ultrasound, or computed tomography-based virtual colonoscopy

were performed when required. Surgery was performed in one of the following centres
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participating in the CIRENDO database: Rouen University Hospital, Lille University
Hospital, Caen University Hospital, Amiens University Hospital, Clinique Mathilde in

Rouen, Belvedere Maternity Hospital, or Dieppe General Hospital, France.

Technique

Deep endometriosis nodules were removed by excision. Procedures were
performed by experienced surgeons with consistent background in endometriosis
surgery. The completeness of the excision was affirmed intraoperatively, by surgeon
feeling that no fibrous tissues with DIE appearance were left behind. Vaginal patches
were removed each time the vagina was infiltrated. Procedures on the digestive tract
were various: shaving, disc excision or colorectal resection with or without protective
stoma, on the basis of several criteria, which have been previousl;wdnaog%%g%fﬁ%ﬁg? LReswihout pamisson.
Colorectal resections and disc excisions were performed by multidisciplinary teams,
including experienced general surgeons (6). To remove urinary tract nodules, several
procedures were employed: bladder resection, ureterolysis, or resection of infiltrated
ureters performed by multidisciplinary teams involving urologic surgeons. Procedures
on ovarian endometriomas were performed depending on cyst size, past history of
ovarian surgery, women'’s age and ovarian reserve. In patients with altered ovarian
reserve, the cysts could only be drained. In patients managed in Rouen (University
Hospital and Clinique Mathilde) endometriomas were managed by ablation using
plasma energy (8). In facilities outside Rouen, endometrioma management was most of
the time performed by cystectomy. Post-operatively, the surgeon advised patients on
their capacity to conceive and recommended attempting spontaneous conception or

planning ART, on the basis of criteria included in the Endometriosis Fertility Index (9).
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Information was obtained from surgical and histological records and from self-
questionnaires completed before surgery. Data recording, patient contact and follow-up
were carried out by a clinical research technician. Women were included in the
CIRENDO database only when endometriosis was confirmed by both surgical
exploration and biopsy. Post-operative follow-up was based on data from the
questionnaires completed at 1, 3 and 5 years. All patients enrolled in this study had at
least 12 months of follow-up.

Before surgery, since their infertility had been explored, patients were usually on
hormonal treatment to relieve pain symptoms (GnRH analogues, progestins or
contraceptive pill). Post-operatively, women who wished to conceive and who had a
chance of spontaneous pregnancy were allowed to try to conceive naturally for a limited
period of 9 to 12 months. As increased post-operative time without h%?%@@é"ﬁ%ﬁw LReswihout pamisson.
may increase risk of recurrence, beyond that period patients were advised to take
hormonal treatment to suppress menstruation, and to schedule ART. Women with a
formal recommendation of post-operative ART had continuous contraceptive pill intake,
from the post-operative period to the first ART attempt and during two successive ARTs,
to reduce risk of recurrence.

Post-operative pregnancies were assessed through the follow-up questionnaires
in the CIRENDO database. If women had not yet filled the questionnaire, they were

contacted by telephone or email. Pregnancies were defined by a positive Beta-HCG level

>1,000 or an early ultrasound examination revealing an embryo with cardiac activity.

Statistical analysis
Statistical analysis was performed using Stata 11.0 software (Stat Corporation,

Lakeway Drive, TX, USA). To compare patients who conceived with those who did not,
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univariable analysis was performed using Chi-square test (qualitative variables),
Student’s t-test or Kruskall-Wallis test (continuous variables). Kaplan Meier’s analysis
was used to estimate the likelihood of pregnancy as a function of follow-up with 95%
confidence intervals (CI), and the curves were compared using the log-rank test. The Cox
model was used to assess independent predictive factors of pregnancy. P < 0.05 was
considered statistically significant. The study was approved by the IRB of the Rouen

University Hospital.

Results

From September 2009 to June 2016, 1,674 women undergoing surgery for
endometriosis were recorded in the database. Among them, there D&”Q'%%@‘i’é%‘”élﬁ%ﬁ? LReswihout pamisson.
under the age of 43 years, with a history of two or more IVF or ICSI failures (Fig 1). Of
these 104 patients, 77 tried to conceive post-operatively. We excluded the 4 women who
got pregnant by oocyte donation, thus our analysis was carried out in a population of 73
women.

Thirty two of the 73 women (43.8%) were pregnant after the surgery. Seven
pregnancies (21.8%) were spontaneous, 10 (31.2%) were obtained by IVF, 7 (21.8%) by
frozen embryo transfer, 6 (18.7%) by ICSI, and 1 (3.1%) by intra-uterine insemination.
Data about conception mode were missing for one patient who was diagnosed with
molar pregnancy (3.1%).

Patients’ characteristics are presented in Table 1. Among the 73 women of our
population, most of them had stage III or IV endometriosis: respectively 7 (9.6%) and 54

(74%), with a mean revised AFS (AFS-r) score of 73.1 (SD 46.5). Women in the non-

pregnant group had a statistically higher AFS-r score (83.31£49) than women in the
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pregnant group (59.8+£39.9) (p=0.03). Before surgery, the mean number of IVF/ICSI
procedures was 3.7 (£2.1). Thirty-seven patients (50.7%) had a history of abdominal
surgery and 52 (71.2%) of gynaecological surgery: 32 of them (43.8%) for pelvic pain,
27 (37%) for infertility and 36 (49.3%) for endometriosis. The first indication of the
surgery was infertility in 63 patients (85%) and the pain in 10 patients (15%).

Among the patients who got pregnant twenty-seven pregnancies (84.4%) were
obtained in patients with stage III/IV endometriosis; 22 pregnancies (68.7%) in patients
with stage IV endometriosis and 5 (15.6%) with stage Il endometriosis. The mean delay
from surgery to the first postoperative pregnancy was 11.1 months (£11.1). Six women
(18.7%) had an early miscarriage, 2 (6.3%) had an ectopic pregnancy. There was 1

molar pregnancy. Seventeen pregnancies (53.1%) ended by a delivery at term and 6

Downloaded for Anonymous User (n/a) at Dokuz Eylil Universi
For gersonal use only. No other uses without permission.

(18.7%) by a premature delivery. The live birth rate was 31.5% (23 women).

The intra-operative data of the pregnant group and the non-pregnant group are
summarised in table 2. Non-pregnant women had significantly more lesions involving
the sigmoid colon (44% vs 21.9%; p=0.05) and the rectum (65.8% vs 40.6%; p=0.03).
Endometrioma surgery was recorded more frequently in the non-pregnant group
(75.6% vs 53.1%; p=0.04).

The multivariate Cox analysis allowed us to identify 3 criteria associated with
lower probability of conception: ovarian surgery (adjusted odds ratio OR 0.41, 95% CI
[0.13-0.93]; p=0.03), age = 35 years old (adjusted odds ratio OR 0.35, 95% CI [0.13-
0.95]; p= 0.04; Table 3), and a minor endometriosis stage (adjusted odds ratio OR 0.09,
95% CI [0.01-0.63]; p= 0.02). The probability of conception was not significantly
impacted by the management of deep colorectal endometriosis and associated male

infertility (Fig 2).
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Mean number of post-operative ART attempts was not significantly different
between women who had or had not postoperative pregnancies: 1.1 (£1.1) vs. 1.4 (£1.6)
(p=0.80). By the time the study ended, nineteen women (31.1%) were still trying to
achieve spontaneous pregnancy, and had not yet planned either another ART, nor an

oocyte donation.

Discussion

Our study shows that in a population of infertile women who had two or more
IVF-ICSI failures, performing DIE complete surgery is associated to satisfactory
postoperative pregnancy rate and live birth rate, either naturally or by ART.
Postoperative pregnancy rate appears at least comparable to that reported in the
literature in women without surgery, in whom ART management 15%@%@%@&%@%@5@ e wihou parmion.
IVF/ICSI procedures

The major limit of our study is related to the retrospective design and the lack of
control group. We could not perform a comparative study between women who had
surgery after >=2 IVF/ICSI cycles (enrolled in CIRENDO database) and women who had
not surgery and continued the ART management with a 3 or a 4th [VF/ICSI procedure
(not enrolled in CIRENDO database). The inclusion in CIRENDO database only concerns
patients having undergone surgery and depends on histological confirmation of
endometriosis on specimen samples. Our results may be jeopardized by several
confounding factors. Our sample is heterogeneous, baseline AFS-r score was different
between women with and without pregnancy, several surgical procedures were carried
out, surgeon’s skill could vary, patients did not systematically have surgery with the

unique goal of getting pregnant. However, this heterogeneity might reproduce the real

life, and the Cox’s model adjusted the results on baseline AFS-r score (endometriosis
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stage), digestive tract surgery and ovarian procedures. Due to the small size of our
population, generalizability of our study may be limited.

The strength of our study is rigorous prospective data recording by a dedicated
clinical researcher who managed the follow-up of patients, with a very low rate of
missing data.

We chose the cut-off of 2 IVF-ICSI because it represents a half of the 4 procedures
which are reimbursed by the French Social Security. However, in our sample, the mean
number of IVF-ICSI procedures performed before the surgery was 3.7£2.1. Thus, a
majority of patients included in our sample actually had surgery after the 34 IVF/ICSI
cycle. The cut-off of two ART failures is also in relation to Ballester’s 2012 study (5),
which showed that pregnancy rate decreases after the third and the fourth IVF in

Downloaded for Anonymous User (n/a) at Dokuz Eylil Univers
patients with non-operated colorectal endometriosis. In daily practice Pl tlyaner useswithout permission.
question of colorectal surgery finally arises after two IVF failures and diagnosis of
endometriosis, but this is not always the case for patients initially managed for
infertility.

Several studies have shown an improvement in pregnancy rate in infertile
women after surgery, however the level of evidence in not sufficient to support strong
recommendations. Both ESHRE and French guidelines for the management of
endometriosis concluded that in women presenting with DIE associated with infertility,
available data do not allow any definitive conclusions regarding the interest of ART first
or surgery first (3) (4).

Nevertheless, several publications of experienced surgical teams have shown the
interest of removing DIE, not only to improve pain symptoms, but also to provide high
postoperative pregnancy rate. In case of associated ovarian endometriomas, surgeon

should take care to preserve the ovarian reserve, especially when a cystectomy is

10
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considered (8). Stepniewska et al suggested that surgical removal of DIE enhanced both
spontaneous pregnancy as well as fertility results in IVF. Thus, pregnancy rate was
higher in patients who had colorectal resection compared with patients who had limited
surgery leaving in situ colorectal endometriosis (10). Barri et al ultimately suggested
that a combination of surgery and IVF was the best option for infertility associated with
endometriosis (11). In our previous studies, pregnancy rate reached 65.8% when
spontaneous pregnancies and those obtained after ART were taken together in women
managed for endometriomas and colorectal endometriosis (8). Recently we reported
fertility outcomes in a series of patients managed for rectal endometriosis, enrolled in a
randomised trial and followed up over 4 years, where we recorded postoperative
pregnancy rate as high as 81%, with a majority of spontaneous conceptions (12). These
data show that DIE surgery is not harmful for postoperative con%oéNf)l%ﬁ%%%ﬁlﬁwﬁugxﬁﬁygggﬁ1
pregnancy rate is at least as high as that observed after primary IVF (13).

Several studies have suggested that surgery even improved IVF results. In a
prospective study comparing women managed by IVF respectively with and without
first-line surgery, it was observed that pregnancy rate was significantly higher in the
group of operated women (14). A recent retrospective study employing a propension
score showed that the cumulative live birth rate was significantly higher for women who
had first-line surgery followed by ART compared with first-line ART (15).

In studies assessing the impact of surgery on postoperative conception, surgical
route may confound the outcomes. In 2006, a prospective study based on a shared-
decision making approach suggested that the removal of rectovaginal DIE by laparotomy
does not result in higher spontaneous pregnancy rate when compared to expectant
management (16). However, these results were probably related to open surgery, which

dramatically reduces the probability of spontaneous conception, as shown by Darai et al

11
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(17). Conversely, when surgery is carried out laparoscopically, postoperative
spontaneous conception is frequent (7).

The reasons for fertility improvement by DIE excision surgery are multiple.
Firstly, it allows restoration of normal anatomy, combined with the suppression of
dyspareunia, allowing more frequent and efficient sexual intercourse (18). Several
studies have drawn similar conclusions regarding the improvement of ART results,
though there is no clear explanation for these encouraging results (14)(17). Several of
our patients had had up to 4 IVF procedures or were on the waiting list for oocyte
donation and had finally turned to surgery to relieve their pain, after having given up
any hope of pregnancy. For these reasons, our results may encourage surgeons to do

their best to maintain the uterus even in women who « have no more hope of getting

Downloaded for Anonymous User (n/a) at Dokuz Eylil Universi
pregnant ». For personal use only. No other uses without permission.

When considering this pregnancy rate after DIE surgery in infertile patients, the
question is why this management is not recommended to more symptomatic patients
with deep endometriosis. The answer is probably related to the team to which the
patients are first referred: either an ART or a surgical team (13).

Endometriosis is not always diagnosed and/or explored in case of infertility. The
pain symptoms of the disease are often minimized either by the patient, or by the team,
because they are not the priority in infertile women. Even in patients presenting with
endometriomas, the evidence that endometriomas are frequently associated with DIE
appears insufficient to push further for imaging assessment before IVF (19).

Physicians specialized in infertility care may be apprehensive about DIE surgery.
First, there is a strong conviction that DIE surgery will delay ART, and therefore
conception. However, our median time to pregnancy after surgery was short (10.1 + 8.5

months), similar to the median time to pregnancy of 12 months following attempts to

12
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conceive for all pregnancies (20). We recently reported a study showing that
spontaneous conception may occur shortly after DIE surgery (6).

Second, there is a risk of ovarian reserve decrease after DIE surgery particularly
when it is associated with ovarian endometrioma surgery (21). However, the presumed
risk of ovarian reserve reduction is not necessarily related to pregnancy rate reduction,
as shown by Bianchi (14), who observed a reduction in the number of oocytes retrieved
in women with endometrioma cystectomy along with an overall significant increase in
pregnancy rate. In our sample, 24% of endometriomas were either not treated or
simply drained during the surgery. Although endometriomas drainage is systematically
followed by recurrence of cyst in women with periods, this procedure facilitates follicles
retrieval during postoperative IVF/ICSI procedures and is mandatory during the
management of DIE in order to open the access on Douglas p%%ﬂ%eggm&%ﬁ? LReswihout pamisson.
associated DIE lesions were systematically removed.

Third, the risk of surgical complications (22), which may be higher in less
experienced teams (23), is such a worry to physicians that they are likely to discourage
patients from having surgery. However, a recent study reported a satisfactory pregnancy
rate in women with postoperative complications after DIE surgery (24).

Fourth, when the disease has not been thoroughly explored preoperatively,
surgery may be incomplete, with only partial improvement of pain and fertility, giving
the impression that surgery is ultimately useless.

It appears more reasonable to thoroughly explore infertile patients with
symptoms suggesting pelvic endometriosis, even though their priority is conception.
When DIE is suspected, patients should be informed of the good impact of surgery on
fertility outcomes and pain symptoms and should be asked to choose between first line

ART or surgery. After failure of the second IVF, it is our belief that the good option is not

13
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to wait for further failure to advise surgery, which will not only improve spontaneous
fertility, but also ART results. This discussion should take into consideration other
factors as women’s age, pelvic pain and associated infertility causes, such as
dysovulation, low ovarian reserve, and sperm characteristics. However, women'’s age
and increased number of ICSI-IVF cycles were associated with a decrease in clinical
pregnancy rate (5). Conversely, a recent study including young patients managed for
severe endometriosis showed that a low pre-operative AMH rate is not mandatorily
related to bad PR, thus we suggest that low AMH level is not a good criterion to exclude

surgery (25).

Conclusion
. L. Downloaded for Anonymous User (/a) at Dokuz Eylul Universi
It is our opinion that DIE management should follow a global appresehl therty. Hexther useswithout permission.
only provides a satisfactory likelihood of conception, but also improves pain symptoms
and quality of life. Removing DIE by experienced surgical teams in infertile women may
achieve both goals, particularly when endometriomas surgery is either not required or
not performed. These encouraging results of experienced surgical teams, working hand

in hand with ART teams in multidisciplinary expert centres, suggest that this is the way

forward.
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Tables and figures:

Table 1. Characteristics of patients (n= 73) recorded in the CIRENDO database.
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Ta

Datd a
Parameter Whole sample Pregnant Non pregnant p
(n=73) women women (n=41)
(n=32)
Age 31.9 (+4.1) 31.7 (+4) 32.1 (+4.2) 0.67
BMI (kg/m2) 24.1 (+4.8) 23.2 (+3.9) 24.7 (+5.4) 0.21
Smoking 19 (26) 10 (31.2) 9 (22) 0.37
Duration of infertility (months) 48.4 (+26.5) 47.7 (£25.6) 49,1 (+27.7) 0.84
Number of previous ART 3.7 (¥2.1) 3.9 (+2.3) 3.5(+1.8) 0.39
- 2 28 (38.4) 12 (37.5) 16 (39)
-3 13 (17.8) 5 (15.6) 8 (19.5)
- 4 15 (20.5) 6 (18.7) 9 (22)
-5 1(1.4) 1(3.1) 0
- 6 7 (9.6) 3(9.9) 4 (9.8)
-7 3(4.1) 1(3.1) 2(4.9)
- 8 4 (5.5) 2(6.2) 2(4.9)
-9 2(2.7) 2(6.2) 0
Number of previous IVF 2.4 (£1.1) 2.5(£1.2) 1.2 (£0.9) 0.30
-1 10 (16.1) 3 (11.1) 720) " Fortrsona vt
-2 32 (51.6) 14 (51.8) 18 (51.4)
- 3 12 (19:3) 6 (22.2) 6 (17.1)
- 4 6(9.7) 3(11.1) 3(8.7)
- 5 1(1.4) 0 1(2.9)
-7 1(1.4) 1(3.7) 0
Number of previous ICSI 2.4 (£1.5) 3 (£1.7) 2.1(£1.4) 0.10
-1 12 (16.4) 2(6.2) 10 (22)
-2 15 (20.5) 6 (18.7) 9 (19)
- 3 9(12.3) 4 (12.5) 5(12.2)
- 5 1(1.4) 1(3.1) 0
- 6 3(4.1) 1(3.1) 2(4.8)
-7 1(1.4) 1(3.1) 0
Endometriosis Stage 3.5(x0.9) 3.4 (£1) 3.6 (£0.8) 0.22
-1 4 (5.5) 3(9.9) 1(2.4)
-2 8 (11) 3(9.4) 5(12.2)
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- 3 7(9.6) 5 (15.6) 2 (4.9
- 4 54 (74) 21 (65.6) 33 (80.5)
Previous abdominal surgery 37 (50.7) 16 (50) 21 (51.2) 0.92
Previous gynecological surgery 52 (71.2) 22 (68.7) 30 (73.6) 0.68
Number of previous 0.91 (+0.8) 0.9 (£0.1) 0.9 (£0.1) 0.89
laparoscopies 35 (50) 14 (46.7) 21 (52.5)
-1 10 (14.3) 5 (16.7) 5(12.5)
- 2 3(4.3) 1(3.3) 2 (5)
- 3
Number of previous open 0.2 (£0.1) 0.1 (£0.1) 0.2 (£0.1) 0.35
surgeries 7(11.2) 3(9.4) 4(9.8)
-1 1(1.4) 0 1(2.4)
-2 1(1.4) 0 1(2.4)
- 3
Justification for previous
surgeries 32 (44.4) 10 (32.3) 22 (53.6) 0.70
- Pelvic pain 27 (37.5) 13(42) 14 (34,1 Eer e B
- Infertility 36 (49.3) 11 (34.4) 25 (61) 0.02
- Endometriosis
Cystectomy
- Right ovary 19 (26) 4 (12.5) 15 (36.6) 0.02
- Leftovary 23 (31.5) 8 (25) 15 (36.6) 0.29
Unilateral oophorectomy 4 (5.5) 2(6.2) 2(4.8) 0.80
Adhesiolysis 15 (20.5) 1(3.2) 14 (34.1) 0.001
Repair of fallopian tubes 4 (5.5) 1(3.1) 3(7.3) 0.43
Obstetrical antecedents
- Number of previous 0.3 (+0.6) 0.4 (£0.6) 0.2 (£0.5) 0.08
pregnancies
0 54 (76.1) 21 (65.6) 34 (85)
1 13 (18.3) 9 (29) 4 (10)
2 4 (5.6) 2 (64) 2 (5)
- Living child
0 58 (87.8) 24 (85.7) 34 (89.5)
1 7 (10.6) 3(10.7) 4 (10.5)
2 1(1.4) 1(3.2) 0
- Miscarriage 7 (10.6) 3(10.7) 4 (10.5)
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- Ectopic pregnancies 4 (6.1) 3(10.7) 1(2.7)

Psychological care 17 (10.6) 10 (31.2) 7(17.1) 0.98

Table 2. Intraoperative findings and surgical procedures.
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Sample | women (n=32) women (n=41)
(n=73)
Operative route
- Laparoscopy 71 (97.3) 32 (100) 39 (95.1)
- Laparoscopy + laparotomy 2(2.7) 0 2 (4.0)
Operative time (min) 173.1 155.7 (£99.1) 185.9 (+114.6) 0.25
(£108.6)
AFS-r Score 73.1 59.8 (+39.9) 83.2 (+49) 0.03
(£46.5)
Douglas pouch complete obliteration 36 (40.3) 13 (40.6) 23 (56.1) 0.11
Associated localization
- Rectal 42 (57.5) 16 (50) 26 (63.4) 0.25
- Sigmoid 25 (34.2) 7 (21.9) 18 (44) 0.05
- lleal 7 (9.6) 2(6.9) 5(12.2) 0.39
- Appendix 7(9.6) 1(3.1) 6 (14.6) 0.09
- Diaphragm 11 (15.1) 3(9.4) 8 (19.5) 0.23
- Deep endometriosis nodule 56 (76.7) 22 (68.7) 34 (83) Downlozdef for n@;&ugnggr
Rectum 40 (54.8) 13 (40.6) 27 (65.8) 0.03
Vagina 27 (37) 13 (40.6) 14 (34.1) 0.57
Bladder 6 (8.2) 4 (12.5) 2 (4.9 0.24
Deep posterior endometriosis 0.90
- Left uterosacral ligament (USL) 8(11) 4 (12.5) 4(9.8)
- Right USL 3(4.1) 1(3.1) 2(4.9)
- Left and Right USL 5(6.8) 2(6.2) 3(7.3)
- Rectovaginal septum 10 (13.7) 6 (18.7) 4(9.8)
- Left USL+right USL+ 38 (52) 15 (46.9) 23 (56.1)
rectovaginal septum
Surgical procedure on digestive tract 45 (61.6) 16 (50) 29 (70.7) 0.50
- Shaving 22 (30.1) 11 (34.4) 11 (26.8) 0.61
- Colorectal disc excision 4 (5.5) 1(3.1) 3(7.3) 0.40
- Colorectal resection 25 (34.2) 7 (21.9) 18 (44) 0.05
- Stoma 9(12.3) 2(6.2) 7(17.1) 0.16
Surgical procedure on urinary tract 11 (15.3) 5 (15.6) 6 (15) 0.94
Right ovarian endometrioma 0.07
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- Nocyst 31 (44.3) 15 (46.9) 14 (73.2)
- Non-treated cyst 3(4.3) 3(9.7) 0

- Cyst drained and washed 8 (11.4) 13.2) 7(17.9)
- Partial plasma energy ablation 15 (21.4) 6 (19.3) 9(23.1)
- Complete plasma energy ablation | 12 (17.1) 4 (11.9) 8 (20.5)
- Cystectomy 1(1.4) 0 1(2.6)
Left ovarian endometrioma 0.03
- No lesion 27 (39.1) 16 (50) 11 (29.7)
- Non-treated cyst 3(4.3) 3(94) 0

- Cyst drained and washed 6 (8.7) 0 6 (16.2)
- Partial plasma energy ablation 15 (21.7) 4 (12.5) 11 (29.7)
- Complete plasma energy ablation | 13 (18.8) 6 (18.7) 7(18.9)
- Cystectomy 3(4.3) 2(6.2) 1(2.7)
- Ovariectomy 1(1.4) 1(3.1) 0
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Table 3. Estimation of the probability of pregnancy (Cox multivariate model)
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Table 3: Estimation of the probability of pregnancy beginning from the day of surgery

depending on the risk factor (Cox multivariate model)

Risk Factor N(%) Pregnancies (%) | HR | HR 95% ClI p
Digestive surgery 0.19
No 28 (61.6) 16 (50) 1

Yes 45 (31.4) 16 (50) 051 | 0.19-1.4

Ovarian procedure 0.07
No 26 (35.6) 15 (46.8) 1

Yes 47 (64.4) 17 (53.1) 0.46 0.20-1.1

Age > 35 years 0.05
No 55 (75.3) 25 (78.1) 1

Yes 18 (24.6) 7(21.9) 0.36 0.13-1

Male factor of infertility 0.29
No 33 (45.2) 17 (53.1) 1

Yes 40 (54.8) 15(46.8) | 0.66 | O Ben iaroy. Nooi
Endometriosis Stage

1 4 (5.5) 3(9.4) 1

2 7 (9.6) 2 (9.4) 0.1 | 0.01-071 |0.02
3 8 (11) 6 (18.7) 054 | 0.11-26 |0.44
4 54 (74) 21 (65.6) 0.32 0.06-1.6 0.16
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Figure 1. Flow diagram.
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Figure 2. Kaplan-Meier curves presenting the probability of pregnancy (a), depending on
associated digestive tract surgery (b), associated ovarian endometrioma surgery (c), women’s

age (d), associated male infertility () and endometriosis stage (f)
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