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Abstract
Introduction Deep infiltrating endometriosis (DIE) affects between 3.8% and 37% of all endometriosis patients, mostly affect-
ing rectovaginal septum or retrocervical space and characterized by the severe endometriosis-related complaints. Nowadays, 
generally managed with surgery. However, this is associated with a risk of postoperative complications. To better evaluate 
intra- and postoperative complications and outcomes for rectovaginal (RVE) and retrocervical endometriosis (RCE), the 
preoperative management should be accurately described and compared.
Methodology This is a cohort retrospective study performed at the Endometriosis Centre of Charité-University Clinic, 
Berlin. 34 patients were investigated in their reproductive age, n = 19 with RVE and n = 15 RCE, operated between 2011 and 
2015. The surgical approach was divergent in both groups. Single laparoscopy was performed in RCE patients (RCEP) and 
vaginal assisted laparoscopy in RVE patients (RVEP). Long-term postoperative outcome included complications, fertility 
rate and recurrence rate.
Results The median follow-up time was three years (y). Symptom-free status was revealed in n = 12 RVEP and n = 9 RCEP. 
Postoperatively, endometriosis-related complaints were presented in n = 7 RVEP and n = 6 RCEP, but with significant pain 
relief. From n = 8 RVE patients seeking fertility, pregnancy occurred in n = 7 and from n = 9 RCEP pregnancy appeared in 
n = 5 patients in the meantime of 6 months. Postoperative complications were reported in n = 1 RVEP with early postoperative 
bleeding, after ureter leakage and n = 1 RCEP with postoperative anastomotic insufficiency. The postoperative recurrence 
rate was equivalent to zero.
Conclusion The appropriate surgical approach for each group, preserving anatomy and functionality of the organs, seems 
to be very essential and efficient.

Keywords Rectovaginal endometriosis · Retrocervical endometriosis · Pelvic pain · Surgical technique · Recurrence rate · 
Fertility rate

Abbreviations
ART   Artificial reproduction treatment
CT  Computerized tomography
CPP  Chronic pelvic pain
DIE  Deep infiltrating endometriosis
EN  Endometriosis
EL  Endometriosis lesions
ENZIAN  Classification of deep infiltrating 

endometriosis

GnRHa  Gonadotropin-releasing hormone agonists
HT  Hormonal treatment
IVF  In vitro fertilization
MRI  Magnetic resonance imaging
NRS  Numerical rating scale
NSAID  Non-steroidal anti-inflammatory drugs
PI  Protective ileostomy
rASRM  Revised classification of Endometriosis by 

American society of reproductive medicine
RCE  Retrocervical endometriosis
RCEP  Retrocervical endometriosis patients
RVE  Rectovaginal endometriosis
RVEP  Rectovaginal endometriosis patients
SD  Standard deviation
TVS  Transvaginal sonography

 * Sylvia Mechsner 
 Sylvia.mechsner@charite.de

1 Department of Gynaecology, Charité - University Clinic, 
Endometriosis Centre Charité, Campus Virchow Clinic, 
Berlin, Germany

2 University of Palermo, Palermo, Italy

http://orcid.org/0000-0002-1095-0048
http://crossmark.crossref.org/dialog/?doi=10.1007/s00404-020-05686-0&domain=pdf


958 Archives of Gynecology and Obstetrics (2020) 302:957–967

1 3

VAS  Visual analog scale
Y  Years

Introduction

Endometriosis (EN) is the most frequent disease of the 
pelvic cavity in women of reproductive age [1]. Three dif-
ferent clinical presentations of EN lesions (EL) could be 
considered: peritoneal endometriosis, endometriomas and 
deep infiltrating endometriosis (DIE) [2]. DIE is the most 
severe form of lesions, because of infiltration and damage of 
adjacent organs like the bowel, the bladder and/or the ureter 
and effects around 10% of all endometriosis patients [3].The 
most frequent affected area is the pouch of Douglas. Here, 
two manifestation forms of DIE, the rectovaginal with infil-
tration of the rectovaginal septum with or without infiltration 
of the vagina and retrocervical endometriosis [3–5] (Fig. 1) 
could be distinguished.

The exact definition of the topography of retrocervical 
and rectovaginal EN is mandatory for the understanding of 
the disease and for planning the surgical treatment. The term 

rectovaginal EN (RVE) is often used for both retrocervical 
EN (RCE) and RVE [4], even though there are actually sig-
nificant differences between these two terms and the surgical 
approach.

Moreover, Martin and Batt defined that an infiltration of 
the retroperitoneal space and posterior vaginal fornix behind 
or beneath the cervix is typically without rectal involve-
ment, and is more typical for RCE [6] and the involvement 
of rectum, vagina, rectovaginal pouch and sometimes RV 
septum is more common RVE [6]. Clarified terminology is a 
basis for accomplishing the correct preoperative evaluation, 
informed consent, and intraoperative approach. In particular, 
the treatment of RCE is less complex than the treatment of 
RVE [6].

Another essential issue is a proper examination of the 
patient. Considering that, the complaints like, dysmenor-
rhea, pelvic pain, dyschezia, dyspareunia, sexual impairment 
and impaired fertility are similar for both RVE and RCE. 
Therefore, the right diagnosis is always a challenge. In both 
cases, it is essential to complete a bimanual examination 
with a rectovaginal examination to inspect the posterior 
vaginal fornix, uterosacral ligaments, paracervical tissue, 

Fig. 1  Anatomical terms of 
location for rectovaginal (a) and 
rectocervical (b) endometriosis
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softness of rectal and vaginal wall and finally the infiltration 
of the rectum. Nevertheless, in some cases, the rectal infil-
trations are further away from the anus in the rectosigmoid 
colon and hard to palpate. Furthermore, vaginal ultrasound 
is mandatory to confirm involvement of the rectovaginal 
septum and bowel infiltration [7, 8]; it also a good way to 
differentiate rectovaginal from retrocervical endometriosis. 
To complete the preoperative planning, additional diagnostic 
methods like endosonography, sigmoidoscopy and magnetic 
resonance imaging (MRI) are necessary.

To date, surgical therapy is the first-rate treatment for 
symptomatic RCE and RVE as medical therapy is usually 
only temporarily effective and a complete excision of endo-
metriotic tissues improves the chance to avoid recurrence 
and obtain a better follow-up [5, 9]. However, surgical treat-
ment is complex and associated with complications. Our 
target was to evaluate the efficiency of laparoscopically 
assisted vaginal approach and single laparoscopy in two 
similar terms anatomically located on the different sites of 
the rectovaginal area, but also side-by-side. The purpose 
of this study was to analyze: the probability of minor and 
major complications pre- and postoperatively (like suture 
insufficiency), recurrence rate and postoperative outcomes. 
To our knowledge, there is no current study assuming the 
coordinated surgical approach for RVE and RCE.

Materials and methods

This is a single-center study comprising two groups of 
patients with symptomatic RVE and RCE (Table 1). This 
study was focused on a particular group of women of repro-
ductive age with current or prospective family planning. 
The mean age for RVEP was 34 year (± 5.4)) and 31 year 
(± 4.8) for RCEP(n = 17 seeking fertility, of which n = 8 
RVE and n = 9 RCE). We excluded patients who had under-
gone a hysterectomy because an organ sparing surgery was 
mandatory. All 34 patients were operated on between 2011 
and 2015 at our department of gynecology Charité, Berlin 
Germany and postoperative follow-up was made from 2012 
till 2018. Preoperative risk scores were assigned to patients. 
The study patients were divided into two groups. The first 
group comprised 19 women with RVE, n = 11 (57%) with 
and n = 8 (43%) without bowel infiltration and the second 
group presented n = 15 patients with RCE, n = 10 (66%) with 
and n = 5 (34%) without bowel infiltration. The database was 
collected from the clinical history of patients. All 34 women 
were examined and diagnosed in our outpatient clinic. The 
clinical data were analyzed from the gynecological and digi-
tal examination. To evaluate suspected bowel infiltrations, 
additional diagnostic methods were performed such as endo-
sonography, colonoscopy and MRI. On the day of the visit, 

each patient took part in a verbal questionnaire based on 
visual analog scale (VAS) and numerical rating scale (NRS).

Surgery

The surgical tactics were divergent and performed by the 
same team: including vaginal-combined assisted lapa-
roscopy in case of RVE [10] and single laparoscopy in 
patients with RCE [9]. The mean time of RVE operations 

Table 1  General overview of the preoperative findings, surgical pro-
cedures and follow-up in 34 study patients

SD  standard deviation

RVE (n = 19) RCE (n = 15)

Mean time of the follow-up, month 
(± SD)

3 years (± 1.3) 2 years (± 1.2)

Mean age of the patients, year 
(± SD)

34(± 5.4) 31(± 4.8)

Preoperative hormonal treatment, 
n (%)

12 9

Pre-operative infertility rate n (%) 8 (23, 5%) 9 (26, 4%)
Adenomyosis n (%) 14 (41%) 12 (35%)
Previous surgery for endometriosis, 

n (%)
10 (53%) 9 (60%)

Diagnostic laparoscopy with biopsy, 
n (%)

2 (11%) 3 (20%)

Incomplete excision, n(%) 4 (21%) 5 (33%)
Recurrence of EL, n (%) 4 (21%) 1(6%)
Procedures
The mean time of the operation 4.3 h 3.2 h
Retrocervical EN excision n (%) 0 15 (100%)
Rectovaginal EN excision n (%) 19 (100%) 0
Vaginal dissection of EN n (%) 10 (29%) 0
Cyst excision n (%) 6 (31%) 8 (53%)
Hysterectomy n (%) 0 0
Partial bowel resection n (%) 10 (57%) 10 (66%)
Protective ileostomy 2 (11%) 4 (27%)
Partial bladder resection n (%) 4 (21%) 2 (13%)
Neurolysis n (%) 14 (74%) 15 (100%)
Ureterolysis n (%) 13 (68%) 13 (86%)
Peritonectomy 9 (47%) 12 (80%)
Adnexectomy 3 (16%) 0
Appendectomy 1 (5%) 1 (6%)
Diaphragm resection 0 2 (13%)
Lymphadenectomy 1 (5%) 0
Umbilicus partial resection 1 (5%) 0
Follow-up
Symptom free status postoperatively 

n (%)
12 (63%) 9 (60%)

Postoperative pregnancy n= 7 5
Recurrence, n 0 0
Complication (%) 1 (2, 9%) 1 (2, 9%)
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was 43 h and 32 h for RCE. In most of the cases, the 
disease was complex, involving other organs as well. 
Intraoperatively the severity and localization of the EN 
was assessed, using classification of the American soci-
ety of reproductive medicine (rASRM) and a classifica-
tion of Deep Infiltrating Endometriosis (ENZIAN score) 
(Tables 2, 3). The vaginal-combined laparoscopic tech-
nique started with the vaginal excision of the infiltrated 
area which was presented in Possover’s work from 2000 
[10]. It was followed by the preparation of the rectovaginal 
septum. The prepared part of the vagina was shifted on 
the rectum. The posterior fornix of the vagina was sutured 
to the posterior cervix. Later proceed with laparoscopi-
cal separation of the retroperitoneum along the coccy-
geal–sacral bone towards transvaginally exposed area, 
including nerve-sparing and laparoscopic neuro-navigation 
technique performed by the Possover’s technique as well 
[11]. In the case of recto-sigmoidal infiltration, the whole 
conglomerate together with rectal EN was prepared and 
transected cranially by the laparoscopic stapling device, 
followed by the suprapubic laparotomy in order to prepare 
the bowel for anastomosis. In the final step, the transanal 
stapled anastomosis was completed. We had three cases 
of RVE, where the EL were not expanded too deep in the 
vagina, approximately 2 cm in diameter. Here, the lesions 
were resected with the single laparoscopy as one en bloc 
specimen, including entire posterior peritoneum of the pel-
vis, in two cases with and in one without vaginal resection. 
Here, the vaginal suture was applied laparoscopically as 
well. This procedure was only part of the complex surgical 
treatment, including partial bladder resection n = 4 (21%, 
out of n = 19 RVEP), ureterolysis n = 13 (68%), neuroly-
sis n = 14 (74%, in particular thirteen hypogastric nerve 

and one sacral plexus), partial nerve resection n = 1 (5%) 
including hypogastric nerve, peritonectomy n = 9 (47%), 
unilateral adnexectomy n = 3 (16%), lymphadenectomy 
n = 1 because of lymph node extension (not symptomatic) 
(5%) and partial umbilical resection n = 1 (5%) (Table 1).

In all patients with RCE (n = 15), a single laparos-
copy was performed. Uterine manipulator was applied to 
displace the uterus anteriorly and push up the posterior 
fornix better. The procedure started with adhesiolysis 
and opening of the retroperitoneal space, presenting the 
ureter on the both sides in some cases (n = 13); followed 
by the preparation of pararectal spaces, exposing supe-
rior hypogastric nerves and pelvic splanchnic nerves. The 
final step was the peritonectomy of the complete posterior 
compartment, with the excision of the cervical nodule in 
one en bloc sample. The RCE surgical procedure was also 
extended, along with partial bowel resection 10 (66% out 
of n = 15 RCEP), partial bladder resection 2 (13%), neurol-
ysis 15 (100%) including hypogastric nerve, partial nerve 
resection n = 6 (40%) counting five hypogastric nerve and 
one plexus sacralis, ureterolysis 13 (88%), peritonectomy 
12 (80%), appendectomy 1 (6%), diaphragm resection 2 
(13%). All specimens were sent for histopathological 
examination and endometriosis was proven histopathologi-
cally. Table 1 demonstrates an overview of the performed 
surgical procedures (Table 1).

Post-operative follow-up was evaluated during visits in 
our outpatient clinic and by phone interview. During the 
interview, patients were asked questions about symptoms 
related to dysmenorrhea, dyspareunia, dyschezia, recur-
rence and postoperative pregnancy, rated by the VAS and 
NRS as well.

Statistical analysis

Data analysis included age, pre-operative and postopera-
tive complaints, operative procedures, recurrence rate, 
complications, fertility rate. The mean and standard devia-
tion (SD) for indications and postoperative follow-up were 
taken. Divergence between pre- and postoperative status 
was investigated by Graph pad Prism 5 using p value test 
and t nonparametric test.

Table 2  Summary of 
preoperative and intraoperative 
rASRM classification in patients 
with RVE and RCE

rASRM staging RVE RCE

rASRM I
n = 4

3 1

rASRM II
n = 9

7 2

rASRM III
n = 4

1 3

rASRM IV
n = 17

8 9

Table 3  The intraoperative 
classification of endometriosis 
with ENZIAN score for RVEP 
and RCEP

ENZIAN 
1 < 1 cm

ENZIAN 2 
1–3 cm

ENZIAN 3 > 3 m ENZIAN F

A B C A B C A B C FA FB FU FI FO

RVE 2 1 1 8 1 6 5 1 4 14 4 0 2 3
RCE 2 0 0 0 3 4 5 0 7 12 2 1 2 2
Total n= 4 1 1 8 4 10 10 1 11 26 6 1 4 5
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Results

Indications

As our study was focused on the women in their reproduc-
tive age, with current and prospective family planning, the 
mean age of the patients with RVE was 34 (± 5.4)) and 
31(± 4.8) for RCEP (Table 1). RVE was presented in 55% 
(19) of the patients and RCE in 45% (15). All 34 patients 
took non-steroidal anti-inflammatory drugs (NSAID) pre-
operatively. Previous hormonal therapy had been taken 
in n = 12/19 (63%) RVEP and in n = 7/15 (47%) RCEP, 
including combined oral or vaginal contraceptives and 
progesterone-only pills. Surgical treatment was recom-
mended in cases of infertility and ongoing symptoms or 
with a progression of the symptoms while taking hormonal 
treatment, which was interrupted 2 months prior to sur-
gery. N = 19/34 (56%) of the women were operated on one 
or more times prior to our surgery, recorded in n = 10/19 
RVEP and in n = 9/19 RCEP. Of this group, n = 2/9 RVEP 
and n = 3/9 RCEP underwent a single diagnostic laparos-
copy. In n = 4/10 RVEP and in n = 5/9 RCEP, visible EL 
were partially resected or coagulated, reporting ongoing 
EM-related complaints. Preoperatively, an incomplete 
excision of RVE endometriosis was performed in n = 4/10 
RVEP and an excision of RCE was done in n = 1/9 RCEP; 
accordingly, these cases indicated a recurrence/progres-
sion of RVE and RCE EM. Endometriosis-related com-
plaints were similarly recorded in the RVEP and RCEP. 
Dysmenorrhea was present preoperatively in n = 17 (89%) 
RVEP and in n = 12 (80%) RCEP. Cyclic pelvic pain was 
reported in n = 16 (84%) RVEP and n = 11 (73%) RCEP, 
chronic pelvic pain in n = 9 (47%) RVEP and in n = 9 
(60%) RCEP. N = 17 (89%) RVEP and n = 11 (73%) RCEP 
suffered from dyspareunia, and n = 15 (79%) RVEP and 
n = 7 (47%) RCEP from dyschezia. Dysuria was docu-
mented in n = 3 (15%) RVEP and in n = 3 (20%) RCEP. 
Impaired fertility was presented in n = 8 (42%) RVEP, with 
n = 7 cases of primary sterility and one case of miscarriage 
in an early phase. From n = 9 (60%) RCEP seeking fertil-
ity, n = 7 cases of primary sterility, one case of secondary 
sterility and one case of miscarriage were documented.

Intraoperative status

The intraoperative staging of the EN manifestation is pre-
sented in Tables 2 and 3. The vaginal assisted laparos-
copy was performed in 16/19 (84%) RVEP. The remaining 
three patients (16%) with RVE underwent a single lapa-
roscopy, n = 2/19 with laparoscopical vaginal dissection 
and n = 1/19 without. All 15 women with RCE received a 

single laparoscopy. Rectosigmoid resection was performed 
on 64% (20) of women, including 10/15 RCEP and 10/19 
RVEP. The mean distance of the anastomosis above the 
anus was 8 cm in both groups, with a minimum distance 
of 6 cm and maximum 10 cm, similar for both groups. 
All of these 10 RVE patients underwent vaginal dissec-
tion as well, applying a suture vaginally in eight cases and 
laparoscopically in two cases. No vaginal dissection was 
carried out in case of RCE. In case of very deep rectum 
resection, there was constructed protective ileostomy in 
6/34 (18%) patients, within 4 RCEP and 2 RVEP (Table 1). 
In most cases, the excision of RV and RC lesions was a 
consequence of deep infiltrating endometriosis (Tables 2, 
3.) and required complex surgery. The classification of 
the infiltration, width and depth of the infiltration and, 
location of endometriosis was made by the ENZIAN 
score and rASRM staging as previously noted (Table 2, 
3.). More than 50% of the patients reported rASRM stage 
IV (Table 2), which also infiltrated nearby organs. RVE 
was present in the infiltration of rectosigmoid junction 
(n = 10), bladder (n = 2), nerves (n = 8), appendix (n = 1), 
lymph nodes (n = 1), umbilicus (n = 1). In patients with 
RCE, the pouch of Douglas was partly or totally oblit-
erated, involving rectosigmoid junction (n = 11), bladder 
(n = 2) fallopian tubes (n = 4), ovaries (n = 8), nerve fibers 
(n = 8), appendix (n = 1), diaphragm (n = 2) in the process.

Early post‑operative complications

Our investigation reported no minor postoperative compli-
cations, but two cases of major complications in the early 
post-operative period: one patient with RVE and another 
with RCE. The first patient presented a significant hemo-
globin drop on the second postoperative day. Suspecting 
the intraabdominal bleeding, computerized tomography 
(CT) scan was taken and a laparoscopical revision was per-
formed. Intraoperatively, the bleeding source could not be 
identified, coagel was removed and no evidence of vaginal or 
bowel suture insufficiency was determined. Afterwards, on 
the third postoperative day, an increased creatinine value in 
the intraabdominal drainage was revealed. A CT urography 
confirmed a urinary tract leakage on the left side handled 
conservatively with urethral stent inserted under cystoscopy. 
This patient was discharged from the clinic in subjective 
well-being.

The second patient with RCE demonstrated anastomotic 
leakage on postoperative day nine with increased infection 
parameters and suspicious fluid in the intraabdominal drain-
age, which was the immediate indication for surgical inter-
vention. Intraoperatively was detected a vaginal fistula, as 
a result of anastomotic insufficiency with local infection. 
In terms of already existing urethral stent (applied during 
first operation), the ureter suture insufficiency was identified. 
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Laparotomy was finished by the closure of the vagina, rea-
nastomoses of the ureter and application of the colostomy 
(Hartmann situation), which was closed 1 year later.

Follow‑up

Postoperatively, every patient n = 16 (47%) with no repro-
ductive concern took supportive hormonal treatment (HT) 
n = 11 RVEP and n = 5 RCEP, except one patient who 
refused to take HT because of nicotine abuse. HT included 
progestogen-only pills, combined hormonal contraceptives, 
gonadotropin-releasing hormone agonists and hormonal 
intrauterine device (Table 4). Patients with subfertility were 
divided in two groups, n = 11 patients with adenomyosis, 
who took HT: n = 7 gonadotrophin-releasing hormone ago-
nists (GnRHa) and n = 4 dienogest shortly (3 months) post-
operatively in non-stop modus as a therapeutic purpose to 
improve the chances of upcoming in vitro fertilization (IVF). 
And second group with n = 6 patients, where HT was not 
required. Totally HT was taken in n = 27 (77%) of all the 
patients, out of them n = 12 RVEP and n = 9 RCEP (Table 4).

In general, postoperative follow-up revealed an apparent 
reduction of EN-related symptoms. Dysmenorrhea disap-
peared postoperatively in n = 16/17 (94%) RVE and n = 9/12 
(75%) RCE patients (Fig. 2). Here, we have to mention that 
one RVEP with remaining postoperative dysmenorrhea had 
no postoperative HT, as the patient was seeking fertility. 
Three RCEPs with postoperative dysmenorrhea did not 
undergo postoperative HT as well, as one was seeking fer-
tility and rest two patients declined recommended postopera-
tive HT. In fact, this group of patients with remaining dys-
menorrhea reported decrease of pain intensity according to 
the VAS score (from 0 to 10 scale system of the pain level), 
for one RVEP from level 5 to level 4 and for RCEPs from 
mean level of 8 to mean level of 6. As for the rest n = 16 
RVEP and n = 9 RCEP without postoperative dysmenorrhea, 
every patient from this group underwent postoperative sup-
portive HT in non-stop modus, except n = 3 RVEPs those 
seeking fertility. However, terminating menstrual bleeding in 
this group could indicate the absence of postoperative dys-
menorrhea. In general, the mean intensity of postoperative 
persisting symptoms was significantly decreased from level 

7 to level 4 (Fig. 2). The postoperative database reported 
only one case/11 of cyclic pelvic pain in RCEP. Postopera-
tive chronic pelvic pain (CPP) was reported only in n = 4/9 
RVEP, out of them n = 3 took postoperative HT. CPP was 
reported in one/9 RCEP; this patient was under HT post-
operatively as well. There were representative changes in 
patients with dyspareunia 28 (91%), including n = 17 RVEP 
and n = 11 RCEP. This group postoperatively reported only 
n = 2/17 (6%) cases of dyspareunia, significantly only in 
RVEP. Dyschezia 22 (64%) was one of the main complaints 
in RVEP 15 (79%) and RCEP 7 (47%), postoperatively 
reporting only in n = 3/15 (21%) RVEP and n = 4/7 (57%) in 
RCEP. From six (18%) women preoperatively suffering from 
painful urination, n = 3 (15%) RVEP and n = 3 (20%) RCEP, 
only n = 1/3 RVEP reported dysuria (Fig. 2).

Fertility rate

The analysis demonstrated an increase in postoperative 
fertility rate. Preoperatively, n = 17 (50%) women suffered 
from impaired fertility, n = 8/19 (42%) RVEP and n = 9/15 
(60%) RCEP. The median duration of infertility for RVEP 
was 2 years and 3 years for RCEP. N = 14/17 (82%) had 
a history of primary sterility, n = 7 with RVE and n = 7 
with RCE. The remaining n = 3/17 patients suffered from 
secondary sterility, of which n = 2/3 reported a miscar-
riage in the early weeks of pregnancy, one RVEP and one 
RCEP, and n = 1/3 RCEP reported secondary sterility after 
childbirth. Postoperatively, n = 12/17 (71%) women got 
pregnant in a mean time of 6 months (Fig. 3), n = 7/10 
RVEP and n = 5/10 RCEP. In n = 5/11 pregnancy devel-
oped spontaneously, in n = 4/5 RVEP and n = 1/5 RCEP. 
Another six patients achieved pregnancy after artificial 
reproduction treatment (ART) including n = 3/5 RVEP and 
n = 4/5 RCEP. In these cases, pregnancy was followed by 
the delivery of healthy newborns.

A paired T-test demonstrated no statistically signifi-
cant difference in pain relief, postoperative complications 
or organ dysfunction, fertility rate and recurrence rate 
between RVE and RCE. (Fig. 4).

Table 4  Postoperative hormonal treatment in patients with and without subfertility

Dienogest
N=

COC
N=

Desogestrel
N=

Desogestrel 
/Mirena
N=

Single 
GnRHa N=

Mirena
N=

GnRHa followed 
by Dienogest
N=

RVEP ∅ subfertility 7 3 0 1 0 1 0
RCEP ∅ subfertility 3 0 0 0 0 0 1
RVEP with subfertility 2 0 0 0 1 0 0
RVEP with subfertility 4 0 1 0 3 0 0
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Discussion

In this study group, with a mean age of 32 years, the women 
are of reproductive age and need an accurate surgical treat-
ment with organ sparing techniques, i.e., the most possible 
radical excision of the lesions while preserving the function-
ality of the organs. This was very challenging. Women who 
had a hysterectomy were excluded from this study.

Furthermore, the larger the EN nodule, the higher the 
risk of complication [12]. On another hand, the danger of 
recurrence is higher in cases of incomplete excision of EL 

[9]. Moreover, a delay in first-line surgical treatment may 
lead to irreparable consequences in young women seek-
ing fertility [13] such as the future evolution of the disease, 
reduced ovarian reserve, severity of symptoms and radical 
surgery (hysterectomy). The complete excision is essential 
to improve the fertility rate in these women [13–15].

Another relevant topic is achieving a “correct” preop-
erative diagnosis of the endometriosis. The exact detec-
tion of the EM nodules is of utmost importance in man-
aging patients with RVE and RCE, as these patients are 
suffering from extensive pain for many years before they 

Fig. 2  VAS score analyzed 
statistically by Graph pad Prism 
5 using p-value test and t non-
parametric test. Graphs present 
the pre- and postoperative com-
plaint’s considering VAS score, 
reporting the pain reduction 
postoperatively in both groups: 
a RVEP and b RCEP
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receive suitable treatment [17]. Differentiating between 
rectovaginal endometriosis and retrocervical endometrio-
sis is vital [6]. During ordinary gynecological examina-
tion, the rectosigmoid segment has to be palpated [10] to 

determine the location and then extension of endometri-
otic lesions. Moreover, the posterior vaginal fornix should 
be inspected with a speculum, to exclude EM infiltration 
in vagina, and in terms of infiltration analyze the area of 
involvement. Several studies highlight the importance of 
the transvaginal sonography (TVS) as a non-invasive tool 
for diagnosis of DIE preoperatively [16, 17]. Visualiza-
tion of sonoanatomical changes in the pelvis is essential 
[7, 8]. Demonstration of endometriotic involvement/nod-
ules in the recto-vaginal septum represents RVE, and the 
identification of hypoechogenic irregular structures (EN 
infiltration) on the cervix involving the upper part of the 
posterior vaginal fornix determines RCE. Therefore, com-
bining bimanual examination with TVS helps to under-
stand the true localization of DIE. Endosonography and 
MRI provide further opportunity to expose EN localization 
[18–20]. In our patients, preoperative rectal examination 
identified 20 cases with bowel infiltration, which were then 
verified intraoperatively in the estimated extension.

Generally, RVE and not RCE is believed to present with 
rectal wall infiltration [6, 21], but our study also reported 
ten (66%) cases of RCE with rectal lesions, correlated and 
reported with ENZIAN score and rASRM classification (see 
Tables 2, 3). Therefore, a clear definition for RVE can be 
considered as the involvement of the vagina and rectovagi-
nal septum, independent of the bowel infiltration. However, 
the question is which surgical technique is most optimal for 
RVE and RCE?

This study involves patients with very complex cases, 
affecting adjacent organs (bladder, intestines, nerve fib-
ers, lymph nodes, and peritoneum) (Tables 2, 3). In these 
circumstances, the surgical technique is preoperatively 
unpredictable, and it is more challenging than usual. In the 
case of RCE without vaginal wall infiltration, it was rea-
sonable to adopt a single laparoscopy. Moreover, applying 
a uterine manipulator was better highlighting anatomy of 
the posterior fornix and preventing excessive vaginal dis-
section. This method avoids possible damage of cervix and 
therefore improves the chance of successful pregnancy. RVE 
presented with different anatomical dissemination of endo-
metrial lesions, including rectovaginal septum and vagina 
itself. Therefore, for RVE treatment was performed vagi-
nal assisted laparoscopy to access the vaginal wall lesions 
easily, open the rectovaginal septum [10], dissect the infil-
tration completely and finally reconstruct the wall with a 
intravaginal suture. Previously, several groups avoided to 
resect presented vaginal nodules, concerning that excision 
would make more harm than EL itself [22]. This study pre-
sented 28 (91%) of women, RVE (n = 17) and RCE (n = 11), 
preoperatively suffering from dyspareunia, but postopera-
tively identifying only in two (6%) RVEP. Few studies have 
shown a huge impact of vaginal resection on the improve-
ment in sexual activity postoperatively, reporting more than 

Fig. 3  Fertility rate in RVEP and RCEP pre- and postoperatively

Fig. 4  The analysis of postoperative results, presenting no significant 
difference between RCE and RVE
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80% women with a significant decrease in the presence and 
severity of dyspareunia [9, 23, 24].

Although some authors see vaginal openings as a main 
risk factor for complications [12, 25], this method might be 
of lower risk for patients with a partial bowel resection. As 
with applying two sutures at the same time on the intraab-
dominal side, an intestinal and vaginal suture might increase 
the chances of complications [26], like suture insufficiency, 
leakages or fistulas [27, 28]. Therefore, applying the suture 
intravaginally might be a factor for decreasing the friction 
between two sutures by having them on separate sides. In 
this study, from the 10/17 RVEP with partial bowel resec-
tion, only one case reported early post-operative complica-
tion, but without any evidence of vaginal or bowel suture 
insufficiency, intraoperatively demonstrating an unclear 
abdominal bleeding and later ureter leakage. Another case 
of RCE demonstrated a vaginal fistula in the early postopera-
tive period because of anastomotic insufficiency, although 
no vaginal dissection was performed. The complete dis-
section of rectovaginal and retrocervical EL, including 
bowel resection and anastomosis, may appear too radical 
and tricky, resulting in high risk of postoperative compli-
cations [29] as various studies demonstrated postoperative 
complications rated from 10 to 18%, including anastomosis 
insufficiency, anastomotic stricture, urinary dysfunction and 
massive bleeding in patients after vaginal and partial bowel 
resection [30–33]. In this study, the bowel infiltration was 
presented from 6 cm till 10 cm above the anus. It is a very 
low anatomical localization for the bowel resection. Conse-
quently, applying the protective ileostomy (PI) in patients 
with deep rectal bowel resection could have minimized the 
chances of these complications and led to the better recov-
ery. Several studies question efficiency of temporal PI in 
EN patients with rectal resection [34, 35], although a lot of 
experienced gynecologists demonstrated improved postop-
erative outcome after applying PI [34, 36–38]. In this study, 
no patient with ultralow rectal resection and temporal PI 
reported any postoperative anastomosis-related complica-
tions. Nevertheless, the removal of all endometrial nodules 
carrying out the nerve structures could lead to the improve-
ment of EN-related symptoms and reduced recurrence rate 
as well. These are important factors for pain generation in 
these patients [23, 39–41]. Moreover, endometriotic lesions 
can create their own autonomic and sensory innervation [41, 
42] which can, therefore, be associated with hyperalgesia.

This presented approach to this disease seems to be 
effective, as the overall results of this study show a sig-
nificant improvement in pain, fertility rate, quality of life, 
functionality of bladder and bowel postoperatively (Fig. 2), 
low rate of complications and recurrence rate (Table 1). 
62% (n = 21) of the women reported symptom-free status, 
n = 12/19 with RVE and n = 9/15 RCE. It must be noted that 
74% (n = 25/34) of these women took supportive hormonal 

treatment postoperatively, to avoid recurrent disease and to 
treat persisting dysmenorrhea (in uterus sparing manage-
ment). It is an interesting finding, as the preoperative hormo-
nal treatment was not efficient for these same patients. In this 
study, n = 19/34 (56%) women received hormonal treatment 
prior to surgery and reported insufficiency of the HT whilst 
12/19 RVEP (63%) and n = 8/19 RCEP (42%) had ongoing 
severe EN-related complaints. In the case of hormonal insuf-
ficiency, the indication of the surgical approach appears to be 
more effective and beneficial for the treatment of RCE and 
RVE [5, 9, 10, 43]. Moreover, surgery allows us to remove 
altered area and additional supportive HT terminates the fur-
ther expansion of the endometriosis. Accordingly, this leads 
to an efficient postoperative outcome and improved quality 
of life. Furthermore, n = 11 women suffering from infertil-
ity took HT postoperatively in nonstop modus for a period 
of 3 months, including GnRHa (n = 2 RVEP; n = 5 RCEP) 
and dienogest (n = 2 RVEP; n = 2 RCEP), as for the period 
of wound healing after the excessive surgery and for the 
therapeutic purpose before IVF in order to achieve success-
ful pregnancy [44]. The follow-up revealed n = 6/11 (n = 3 
RVEP; n = 3 RCEP) postoperative successful pregnancies 
in these women. Although the remaining n = 13 (38%) of 
the women demonstrated postoperative EN-related com-
plaints, the study reported a significant decrease in sever-
ity of symptoms and in the recurrence rate in this group 
(Fig.  2). N = 8 of this group took supportive hormonal 
treatment postoperatively, instead they had symptoms like 
CPP, dyspareunia, dyschezia, sciatica and paresthesia, and 
intensity of the symptoms was decreased from preoperative 
mean level of 8 (according to VAS score scale) to level 4 
postoperatively. Another n = 5 patients from this group did 
not have HT when trying to conceive, their symptoms were 
dysmenorrhea, cyclic pelvic pain, dyschezia, but also with 
significant pain relief from preoperative mean level of 8 to 
level 5. Finally, postoperative statistical analysis reported 
no significant difference in postoperative outcome, between 
RCEPs and RVEPs (Fig. 4).

This study, in agreement with other studies, confirmed 
that the resection of the DIE in cases of RVE and RVE 
can be efficient in terms of successful pregnancy [13–15, 
45]. Postoperatively, n = 12 (71%) patients seeking fertility 
achieved pregnancy in a mean time of 6 months, of which 
n = 7 with RVE and n = 5 with RCE (Fig. 3). Interestingly, 
50% of conceptions happened spontaneously.

In conclusion, our aim was to demonstrate the impor-
tance of planning and performing surgery, respectively, to 
rectovaginal and retrocervical endometriosis, as well as how 
the preoperative indication can have a huge impact on the 
postoperative follow-up and complication rate.

Acknowledgements Open Access funding provided by Projekt DEAL.



966 Archives of Gynecology and Obstetrics (2020) 302:957–967

1 3

Funding None declared.

Compliance with ethical standards 

Conflicts of interest All authors of this work declare that they have no 
conflict of interest.

Ethical issues All procedures performed in this study were in accord-
ance with the ethical standards of the Charité ethics committee. The 
study was approved by the IRB of Charité ethics committee (EA).

Informed consent Informed consent was obtained from all the patients.

Open Access This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creat iveco mmons .org/licen ses/by/4.0/.

References

 1. Vercellini P (1997) Endometriosis: what a pain it is. Semin Reprod 
Endocrinol 15(3):251–261. https ://doi.org/10.1055/s-2008-10687 
55

 2. Donnez J, Nisolle M, Smoes P, Gillet N, Beguin S, Casanas-Roux 
F (1996) Peritoneal endometriosis and “endometriotic” nodules 
of the rectovaginal septum are two different entities. Fertil Steril 
66(3):362–368

 3. Vercellini P, Frontino G, Pietropaolo G, Gattei U, Daguati R, 
Crosignani PG (2004) Deep endometriosis: definition, pathogen-
esis, and clinical management. J Am Assoc Gynecol Laparosc 
11(2):153–161

 4. Batt RE, Martin DC, Odunsi K (2014) Endometriosis of the ret-
rocervical septum is proposed to replace the anatomically incor-
rect term endometriosis of the rectovaginal septum. Hum Reprod 
29(12):2603–2605. https ://doi.org/10.1093/humre p/deu27 9

 5. Angioni S, Pontis A, Dessole M, Surico D, De Cicco Nardone C, 
Melis I (2015) Pain control and quality of life after laparoscopic 
en-block resection of deep infiltrating endometriosis (DIE) vs. 
incomplete surgical treatment with or without GnRHa administra-
tion after surgery. Arch Gynecol Obstet 291(2):363–370. https ://
doi.org/10.1007/s0040 4-014-3411-5

 6. Martin DC, Batt RE (2001) Retrocervical, retrovaginal pouch, and 
rectovaginal septum endometriosis. J Am Assoc Gynecol Lapa-
rosc 8(1):12–17

 7. Hudelist G, Ballard K, English J, Wright J, Banerjee S, Mas-
toroudes H, Thomas A, Singer CF, Keckstein J (2011) Trans-
vaginal sonography vs. clinical examination in the preoperative 
diagnosis of deep infiltrating endometriosis. Ultrasound Obstet 
Gynecol 37(4):480–487. https ://doi.org/10.1002/uog.8935

 8. Abrao MS, Goncalves MO, Dias JA Jr, Podgaec S, Chamie LP, 
Blasbalg R (2007) Comparison between clinical examination, 
transvaginal sonography and magnetic resonance imaging for the 

diagnosis of deep endometriosis. Hum Reprod 22(12):3092–3097. 
https ://doi.org/10.1093/humre p/dem18 7

 9. Angioni S, Peiretti M, Zirone M, Palomba M, Mais V, Gomel V, 
Melis GB (2006) Laparoscopic excision of posterior vaginal for-
nix in the treatment of patients with deep endometriosis without 
rectum involvement: surgical treatment and long-term follow-up. 
Hum Reprod 21(6):1629–1634. https ://doi.org/10.1093/humre p/
del00 6

 10. Possover M, Diebolder H, Plaul K, Schneider A (2000) Laparas-
copically assisted vaginal resection of rectovaginal endometriosis. 
Obstet Gynecol 96(2):304–307

 11. Possover M, Quakernack J, Chiantera V (2005) The LANN tech-
nique to reduce postoperative functional morbidity in laparoscopic 
radical pelvic surgery. J Am Coll Surg 201(6):913–917. https ://
doi.org/10.1016/j.jamco llsur g.2005.07.006

 12. Ruffo G, Scopelliti F, Scioscia M, Ceccaroni M, Mainardi P, 
Minelli L (2010) Laparoscopic colorectal resection for deep 
infiltrating endometriosis: analysis of 436 cases. Surg Endosc 
24(1):63–67. https ://doi.org/10.1007/s0046 4-009-0517-0

 13. Darwish B, Chanavaz-Lacheray I, Roman H (2017) Swimming 
against the stream: is surgery worthwhile in women with deep 
infiltrating endometriosis and pregnancy intention? J Minim Inva-
sive Gynecol. https ://doi.org/10.1016/j.jmig.2017.07.028

 14. Bianchi PH, Pereira RM, Zanatta A, Alegretti JR, Motta EL, 
Serafini PC (2009) Extensive excision of deep infiltrative endo-
metriosis before in vitro fertilization significantly improves preg-
nancy rates. J Minim Invasive Gynecol 16(2):174–180. https ://
doi.org/10.1016/j.jmig.2008.12.009

 15. Centini G, Afors K, Murtada R, Argay IM, Lazzeri L, Akladios 
CY, Zupi E, Petraglia F, Wattiez A (2016) Impact of laparoscopic 
surgical management of deep endometriosis on pregnancy rate. J 
Minim Invasive Gynecol 23(1):113–119. https ://doi.org/10.1016/j.
jmig.2015.09.015

 16. Malzoni M, Casarella L, Coppola M, Falcone F, Iuzzolino D, 
Rasile M, Di Giovanni A (2020) Preoperative ultrasound indica-
tions determine excision technique for bowel surgery for deep 
infiltrating endometriosis: a single, high-volume center. J Minim 
Invasive Gynecol. https ://doi.org/10.1016/j.jmig.2019.08.034

 17. Malzoni M, Iuzzolino D, Rasile M, Coppola M, Casarella L, Di 
Giovanni A, Falcone F (2020) Surgical principles of segmental 
rectosigmoid resection and reanastomosis for deep infiltrating 
endometriosis. J Minim Invasive Gynecol 27(2):258. https ://doi.
org/10.1016/j.jmig.2019.06.018

 18. Bazot M, Lafont C, Rouzier R, Roseau G, Thomassin-Naggara 
I, Darai E (2009) Diagnostic accuracy of physical examination, 
transvaginal sonography, rectal endoscopic sonography, and mag-
netic resonance imaging to diagnose deep infiltrating endometrio-
sis. Fertil Steril 92(6):1825–1833. https ://doi.org/10.1016/j.fertn 
stert .2008.09.005

 19. Chapron C, Dumontier I, Dousset B, Fritel X, Tardif D, Roseau 
G, Chaussade S, Couturier D, Dubuisson JB (1998) Results and 
role of rectal endoscopic ultrasonography for patients with deep 
pelvic endometriosis. Hum Reprod 13(8):2266–2270

 20. Roseau G, Dumontier I, Palazzo L, Chapron C, Dousset B, Chaus-
sade S, Dubuisson JB, Couturier D (2000) Rectosigmoid endome-
triosis: endoscopic ultrasound features and clinical implications. 
Endoscopy 32(7):525–530. https ://doi.org/10.1055/s-2000-9008

 21. Kavallaris A, Chalvatzas N, Hornemann A, Banz C, Diedrich K, 
Agic A (2011) 94 months follow-up after laparoscopic assisted 
vaginal resection of septum rectovaginale and rectosigmoid in 
women with deep infiltrating endometriosis. Arch Gynecol Obstet 
283(5):1059–1064. https ://doi.org/10.1007/s0040 4-010-1499-9

 22. Vercellini P, Crosignani PG, Abbiati A, Somigliana E, Vigano P, 
Fedele L (2009) The effect of surgery for symptomatic endome-
triosis: the other side of the story. Hum Reprod Update 15(2):177–
188. https ://doi.org/10.1093/humup d/dmn06 2

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1055/s-2008-1068755
https://doi.org/10.1055/s-2008-1068755
https://doi.org/10.1093/humrep/deu279
https://doi.org/10.1007/s00404-014-3411-5
https://doi.org/10.1007/s00404-014-3411-5
https://doi.org/10.1002/uog.8935
https://doi.org/10.1093/humrep/dem187
https://doi.org/10.1093/humrep/del006
https://doi.org/10.1093/humrep/del006
https://doi.org/10.1016/j.jamcollsurg.2005.07.006
https://doi.org/10.1016/j.jamcollsurg.2005.07.006
https://doi.org/10.1007/s00464-009-0517-0
https://doi.org/10.1016/j.jmig.2017.07.028
https://doi.org/10.1016/j.jmig.2008.12.009
https://doi.org/10.1016/j.jmig.2008.12.009
https://doi.org/10.1016/j.jmig.2015.09.015
https://doi.org/10.1016/j.jmig.2015.09.015
https://doi.org/10.1016/j.jmig.2019.08.034
https://doi.org/10.1016/j.jmig.2019.06.018
https://doi.org/10.1016/j.jmig.2019.06.018
https://doi.org/10.1016/j.fertnstert.2008.09.005
https://doi.org/10.1016/j.fertnstert.2008.09.005
https://doi.org/10.1055/s-2000-9008
https://doi.org/10.1007/s00404-010-1499-9
https://doi.org/10.1093/humupd/dmn062


967Archives of Gynecology and Obstetrics (2020) 302:957–967 

1 3

 23. Setala M, Harkki P, Matomaki J, Makinen J, Kossi J (2012) 
Sexual functioning, quality of life and pelvic pain 12 months 
after endometriosis surgery including vaginal resection. Acta 
Obstet Gynecol Scand 91(6):692–698. https ://doi.org/10.111
1/j.1600-0412.2012.01394 .x

 24. Anaf V, Simon P, El Nakadi I, Simonart T, Noel J, Buxant F 
(2001) Impact of surgical resection of rectovaginal pouch of doug-
las endometriotic nodules on pelvic pain and some elements of 
patients’ sex life. J Am Assoc Gynecol Laparosc 8(1):55–60

 25. Roman H, Rozsnayi F, Puscasiu L, Resch B, Belhiba H, Lefebure 
B, Scotte M, Michot F, Marpeau L, Tuech JJ (2010) Complica-
tions associated with two laparoscopic procedures used in the 
management of rectal endometriosis. JSLS 14(2):169–177. https 
://doi.org/10.4293/10868 0810X 12785 28914 3800

 26. Kondo W, Bourdel N, Tamburro S, Cavoli D, Jardon K, Rabis-
chong B, Botchorishvili R, Pouly J, Mage G, Canis M (2011) 
Complications after surgery for deeply infiltrating pelvic 
endometriosis. BJOG 118(3):292–298. https ://doi.org/10.111
1/j.1471-0528.2010.02774 .x

 27. Meuleman C, Tomassetti C, Wolthuis A, Van Cleynenbreugel 
B, Laenen A, Penninckx F, Vergote I, D’Hoore A, D’Hooghe T 
(2014) Clinical outcome after radical excision of moderate-severe 
endometriosis with or without bowel resection and reanastomosis: 
a prospective cohort study. Ann Surg 259(3):522–531. https ://doi.
org/10.1097/SLA.0b013 e3182 8dfc5 c

 28. Bouaziz J, Soriano D (2017) Complications of colorectal resection 
for endometriosis. Minerva Ginecol 69(5):477–487. https ://doi.
org/10.23736 /S0026 -4784.17.04052 -7

 29. Gajda KBA (1999) The causes and prevention of anastomotic leak 
after colorectal surgery. Klinic Onkol J 12(1999):25–30

 30. Darai E, Thomassin I, Barranger E, Detchev R, Cortez A, Houry S, 
Bazot M (2005) Feasibility and clinical outcome of laparoscopic 
colorectal resection for endometriosis. Am J Obstet Gynecol 
192(2):394–400. https ://doi.org/10.1016/j.ajog.2004.08.033

 31. Duepree HJ, Senagore AJ, Delaney CP, Marcello PW, Brady 
KM, Falcone T (2002) Laparoscopic resection of deep pelvic 
endometriosis with rectosigmoid involvement. J Am Coll Surg 
195(6):754–758

 32. Fedele L, Bianchi S, Zanconato G, Bettoni G, Gotsch F (2004) 
Long-term follow-up after conservative surgery for rectovaginal 
endometriosis. Am J Obstet Gynecol 190(4):1020–1024. https ://
doi.org/10.1016/j.ajog.2003.10.698

 33. Kristensen J, Kjer JJ (2007) Laparoscopic laser resection of 
rectovaginal pouch and rectovaginal septum endometriosis: the 
impact on pelvic pain and quality of life. Acta Obstet Gynecol 
Scand 86(12):1467–1471. https ://doi.org/10.1080/00016 34070 
16450 06

 34. Ledu N, Rubod C, Piessen G, Roman H, Collinet P (2018) Man-
agement of deep infiltrating endometriosis of the rectum: is a sys-
tematic temporary stoma relevant? J Gynecol Obstet Hum Reprod 
47(1):1–7. https ://doi.org/10.1016/j.jogoh .2017.10.005

 35. Akladios C, Messori P, Faller E, Puga M, Afors K, Leroy J, Wat-
tiez A (2015) Is ileostomy always necessary following rectal resec-
tion for deep infiltrating endometriosis? J Minim Invasive Gynecol 
22(1):103–109. https ://doi.org/10.1016/j.jmig.2014.08.001

 36. Dousset B, Leconte M, Borghese B, Millischer AE, Roseau G, 
Arkwright S, Chapron C (2010) Complete surgery for low rectal 
endometriosis: long-term results of a 100-case prospective study. 
Ann Surg 251(5):887–895. https ://doi.org/10.1097/SLA.0b013 
e3181 d9722 d

 37. Roman H, Tuech JJ, Resch B, Leroi AM, Marpeau L, Michot F 
(2013) Letter re: “Complete surgery for low rectal endometrio-
sis: long-term results of a 100-case prospective study”. Ann Surg 
257(6):e18–19. https ://doi.org/10.1097/SLA.0b013 e3182 8d6ff 2

 38. Raimondo D, Mattioli G, Degli Esposti E, Gregori B, Del Forno 
S, Mastronardi M, Arena A, Borghese G, Ambrosio M, Serac-
chioli R (2019) Impact of temporary protective ileostomy on 
intestinal function and quality of life after a 2-year follow-up in 
patients who underwent colorectal segmental resection for endo-
metriosis. J Minim Invasive Gynecol. https ://doi.org/10.1016/j.
jmig.2019.10.017

 39. Mechsner S, Kaiser A, Kopf A, Gericke C, Ebert A, Bartley J 
(2009) A pilot study to evaluate the clinical relevance of endome-
triosis-associated nerve fibers in peritoneal endometriotic lesions. 
Fertil Steril 92(6):1856–1861. https ://doi.org/10.1016/j.fertn stert 
.2008.09.006

 40. Barcena de Arellano ML, Mechsner S (2014) The peritoneum–an 
important factor for pathogenesis and pain generation in endome-
triosis. J Mol Med 92(6):595–602. https ://doi.org/10.1007/s0010 
9-014-1135-4

 41. Anaf V, Chapron C, El Nakadi I, De Moor V, Simonart T, Noel 
JC (2006) Pain, mast cells, and nerves in peritoneal, ovarian, and 
deep infiltrating endometriosis. Fertil Steril 86(5):1336–1343. 
https ://doi.org/10.1016/j.fertn stert .2006.03.057

 42. Berkley KJ, Dmitrieva N, Curtis KS, Papka RE (2004) Innervation 
of ectopic endometrium in a rat model of endometriosis. Proc Natl 
Acad Sci USA 101(30):11094–11098. https ://doi.org/10.1073/
pnas.04036 63101 

 43. Donnez J, Nisolle M, Casanas-Roux F, Brion P, Da Costa Ferreira 
N (1996) Stereometric evaluation of peritoneal endometriosis and 
endometriotic nodules of the rectovaginal septum. Human Reprod 
11(1):224–228

 44. Rodriguez-Purata J, Coroleu B, Tur R, Carrasco B, Rodriguez 
I, Barri PN (2013) Endometriosis and IVF: are agonists really 
better? Analysis of 1180 cycles with the propensity score 
matching. Gynecol Endocrinol 29(9):859–862. https ://doi.
org/10.3109/09513 590.2013.80832 7

 45. Bendifallah S, Roman H, Mathieu d’Argent E, Touleimat S, 
Cohen J, Darai E, Ballester M (2017) Colorectal endometriosis-
associated infertility: should surgery precede ART? Fertil Steril 
108(3):525–531. https ://doi.org/10.1016/j.fertn stert .2017.07.002

Publisher’s Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/j.1600-0412.2012.01394.x
https://doi.org/10.1111/j.1600-0412.2012.01394.x
https://doi.org/10.4293/108680810X12785289143800
https://doi.org/10.4293/108680810X12785289143800
https://doi.org/10.1111/j.1471-0528.2010.02774.x
https://doi.org/10.1111/j.1471-0528.2010.02774.x
https://doi.org/10.1097/SLA.0b013e31828dfc5c
https://doi.org/10.1097/SLA.0b013e31828dfc5c
https://doi.org/10.23736/S0026-4784.17.04052-7
https://doi.org/10.23736/S0026-4784.17.04052-7
https://doi.org/10.1016/j.ajog.2004.08.033
https://doi.org/10.1016/j.ajog.2003.10.698
https://doi.org/10.1016/j.ajog.2003.10.698
https://doi.org/10.1080/00016340701645006
https://doi.org/10.1080/00016340701645006
https://doi.org/10.1016/j.jogoh.2017.10.005
https://doi.org/10.1016/j.jmig.2014.08.001
https://doi.org/10.1097/SLA.0b013e3181d9722d
https://doi.org/10.1097/SLA.0b013e3181d9722d
https://doi.org/10.1097/SLA.0b013e31828d6ff2
https://doi.org/10.1016/j.jmig.2019.10.017
https://doi.org/10.1016/j.jmig.2019.10.017
https://doi.org/10.1016/j.fertnstert.2008.09.006
https://doi.org/10.1016/j.fertnstert.2008.09.006
https://doi.org/10.1007/s00109-014-1135-4
https://doi.org/10.1007/s00109-014-1135-4
https://doi.org/10.1016/j.fertnstert.2006.03.057
https://doi.org/10.1073/pnas.0403663101
https://doi.org/10.1073/pnas.0403663101
https://doi.org/10.3109/09513590.2013.808327
https://doi.org/10.3109/09513590.2013.808327
https://doi.org/10.1016/j.fertnstert.2017.07.002

	Post-operative management and follow-up of surgical treatment in the case of rectovaginal and retrocervical endometriosis
	Abstract
	Introduction 
	Methodology 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Surgery
	Statistical analysis

	Results
	Indications
	Intraoperative status
	Early post-operative complications
	Follow-up
	Fertility rate

	Discussion
	Acknowledgements 
	References




