pISSN 2287-9714 elSSN zzgz‘ ;
www.coloproctol.org o

Ann Coloproctol 2023;39(3):216-222 @
https://doi.org/10.3393/ac.2021.00829.0118 pdates

Short-term outcomes in patients undergoing laparoscopic
surgery for deep infiltrative endometriosis with rectal
involvement: a single-center experience of 168 cases
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Purpose: The surgical management of deep infiltrative endometriosis (DE) involving the rectum remains a challenge. The
objective of this study was to assess the outcomes from a single tertiary center over a decade with an emphasis on the role
of a protective loop ileostomy (PI).

Methods: A retrospective review of outcomes for 168 patients managed between 2008 and 2018 is presented including 57
rectal shaves, 23 discoid excisions, and 88 segmental rectal resections.

Results: The nodule size (mean +standard deviation) in the segmental resection group was 32.7+11.2 mm, 23.4£10.5
mm for discoid excision, and 18.8 +6.0 mm for rectal shaves. A PI was performed in 19 elective cases (11.3%) usually for
an ultra-low anastomosis <5 cm from the anal verge. All Clavien-Dindo grade III/IV complications occurred after seg-
mental resections and included 5 anastomotic leaks, 6 rectovaginal fistulas, 2 ureteric fistulas, and 1 ureteric stenosis. Of
26 stomas (15.5%), there were 19 PIs, 3 secondary ileostomies (after complications), and 4 end colostomies. The median
time to PI closure was 5.8 months (range, 0.4-16.7 months) in uncomplicated disease compared with 9.2 months (range,
4.7-18.4 months) when initial postoperative complications were recorded (P=0.019). Only 1 patient with a recurrent rec-
tovaginal fistula had a permanent colostomy.

Conclusion: In patients with DE and rectal involvement a PI is selectively used for low anastomoses and complex pelvic
reconstructions. Protective stomas and those used in the definitive management of a major postoperative complication
can usually be reversed.
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INTRODUCTION

Deep infiltrative endometriosis (DE) is a benign but aggressive
disease, predominantly affecting premenopausal women [1]. It is
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defined by the presence of endometrial tissue outside of the
uterus, invading more than 5 mm of the peritoneal surface [2].
Rectal involvement in endometriosis has a prevalence ranging be-
tween 5.3% and 12.0% [3] with the rectum and the sigmoid colon
accounting for more than 90% of gastrointestinal DE cases [4].
The surgical excision of endometriosis is indicated after failure of
medical treatment and when lesions become symptomatic by im-
pairing bowel, urinary, sexual, and reproductive functioning [5].
In cases with rectal involvement, there are 3 main surgical options
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depending upon the degree of rectal wall infiltration and the size
of the endometriotic nodule. These alternatives include rectal
shaving, discoid resection, and segmental rectal resection [6]. A
protective loop ileostomy (PI) can be selectively performed en
passant with segmental rectal resection in order to reduce the
consequences of an anastomotic leak [7]. There remains debate,
however, concerning the indications for a PI and its effect on
functional outcome [8]. We present a 10-year, single surgical unit
experience with stoma use in the management of colorectal endo-
metriosis.

METHODS

Ethics statements

Permission for the conduct of a retrospective survey was provided
by the Ethics Committee of La Paz Hospital (No. PI-3349). All
procedures performed in studies involving human participants
were in accordance with the ethical standards of the institutional
and/or national research committee and with the 1964 Declara-
tion of Helsinki and its later amendments or comparable ethical
standards. Informed consent was obtained from all individual
participants included in the study.

Subjects participated

Analysis was conducted from a surgical database derived from
patients managed with DE plus rectal involvement who presented
between January 2008 and December 2018 at the Hospital Uni-
versitario La Paz (Madrid, Spain), a 1,300-bed tertiary referral
center. Patients were registered on a dedicated prospectively accu-
mulated database and cross-checked with ward and surgery regis-
ters and pathology reports. Inclusion criteria for analysis were all
adults aged > 18 years who were surgically managed by the gyne-
cology department for endometriosis with rectal involvement.
For the purposes of definition, this included endometriotic inva-
sion of the rectal wall with a location extending up to 15 cm above
the anal margin. Cases of DE without bowel involvement were
excluded from analysis.

Demographic data were collated along with the length of hospi-
tal stay (LOHS). Information gathered included a history of prior
surgeries, procedures performed specifically for endometriosis,
operative time, associated surgical procedures, and the use of sto-
mas. Complications following endometriosis surgery were regis-
tered in accordance with the Clavien-Dindo classification [9]. For
the purposes of definition, protective or primary stomas were de-
fined as those performed during elective surgery with the view
that their preemptive construction would reduce the local and
systemic consequences (rather than the likelihood) of an anasto-
motic leak. All stomas in this group were PIs. Stomas were de-
fined as secondary if they were performed in specific scenarios
most notably in an urgent setting or due to complications after
elective surgery (anastomotic leak, rectovaginal fistula). Second-
ary stomas included either a secondary loop ileostomy (SI) or a
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terminal colostomy fashioned during a Hartmann style proce-
dure. The type of ostomy (primary or secondary), the time until
stoma closure, and testing performed in order to verify the integ-
rity of the colorectal anastomosis or the integrity of the vaginal
and/or rectal wall were recorded along with any complications as-
sociated with stoma closure.

Volume 39, Number 3, 2023

Workup and surgical technique

At our institution, all DE cases are discussed in a multidisciplinary
commiittee comprised of gynecologists, urologists, and colorectal
surgeons, all of whom are experienced in complex minimally in-
vasive pelvic surgery. All of the operations were performed by
consultants from this combined endometriosis unit. Each patient
had a preliminary outpatient preoperative consultation visit with
the team of surgeons in order to plan surgery along with record-
ing of the findings of a preoperative transvaginal ultrasound and/
or pelvic magnetic resonance imaging. When rectal wall infiltra-
tion was suspected, a preoperative consultation with the stoma
therapist for stoma education and stoma site marking was sched-
uled. Patients routinely underwent bowel preparation with poly-
ethylene glycol and oral antibiotics (metronidazole and neomy-
cin). Operations were covered with intravenous perioperative an-
tibiotics (amoxicillin-clavulanic acid or gentamicin and ciproflox-
acin in allergic patients) in accordance with hospital protocols.
Operative procedures performed concomitantly with the rectal
surgery included adhesiolysis, ovarian cystectomy, excision of
other endometriotic implants, adnexectomy, and hysterectomy. In
recent years, the ureters are cannulated at cystoscopy with instal-
lation of 8 mL (1.25 mg/mL) of indocyanine green (ICG) prior to
laparoscopy for infrared ureteral fluorescence to identify the ure-
ter and any ureteric endometriosis [10].

During surgery, bowel lesions are evaluated, noting the size of
nodules, the presence of strictures, and the extent of infiltration.
Depending upon each factor, decision is made for 1 of 3 manage-
ment techniques. All pelvic procedures were performed with au-
tonomic nerve preservation. Shaving is performed when an endo-
metriotic lesion infiltrates from the peritoneum to the muscularis
of the rectal wall. In this circumstance, scissor excision is used
rather than coagulation diathermy so as to separate the nodule
from the rectum in the correct plane of cleavage and in order to
avoid the risk of mucosal perforation [5]. In cases with deeper in-
filtration of the rectal wall and for nodules that are <3 cm, a disc
(full thickness) excision is performed typically using a 31-mm
circular stapler. A 3/0 vicryl suture is inserted into the endometri-
otic nodule so that it can be interposed between the anvil and a
transanally introduced stapler. The stapler is then closed and
fired, performing excision of the anterior wall of the rectum
which included the endometriotic nodule.

Segmental resection is reserved for cases with larger nodules
(>3 cm), those with >40% stenosis of the lumen and for multiple
lesions. As DE is a benign condition, resections are performed
with only a partial mesorectal excision. After detaching the nod-
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ule from surrounding structures, the rectum is transected distally
with a 60-mm linear stapler leaving a 1-cm margin of healthy tis-
sue. The rectum is then exteriorized through a Pfannenstiel ab-
dominal wall incision performing the proximal transection after
which the anvil of the circular stapler can be fitted into place.
When a hysterectomy is also being performed the rectum can be
brought through the vaginal stump so that a laparoscopic colorec-
tal anastomosis using the circular stapler can then be performed
[5, 11]. The integrity of the anastomoses was assessed with either
a standard pneumatic test (where the pelvis was filled with warm
saline and the rectum insufflated with air) or where the rectum
was instilled with methylene blue (Michelin test).

We recorded the type of resection according to the distance
from the anal verge such that it was considered ultra-low if <5
cm and low at 5 to 8 cm [11]. The decision for PI in these cases
depended upon the level of the anastomosis with diversion rou-
tine for ultra-low cases. In the event of a higher anastomosis, a PI
was elected depending upon the intraoperative findings, the need
for a complex ancillary urinary procedure, or when there were
other concomitant systemic risk factors such as significant ane-
mias or hypoalbuminemia. The PI was fashioned by identifying
the ileal loop and delivering it through a disc skin excision over
the site marked preoperatively. The ileum was brought through
the abdominal wall ensuring that it was not rotated and that the
afferent limb was positioned superiorly. The PI was matured after
closure of the abdominal wall by an eccentric incision that en-
sured a 1 to 2-cm eversion of the afferent limb. An anastomotic
leak was defined as a defect in the bowel wall at the colorectal
anastomosis leading to communication of the intraluminal and
extraluminal compartments. A leak was identified either by com-
puted tomography (CT) or at repeat surgery [12].

In our unit, routine blood testing of C-reactive protein (CRP) is
performed on the 2nd and 4th postoperative days [13]. A pro-
gressive elevation of the CRP level provides an early warning sign
of the potential emergence of a complication although it is a non-
specific test. In suspicious cases, an emergency CT scan was re-
quested so as to search for an anastomotic complication. After an
anastomotic leak was diagnosed, its severity was assessed where
depending upon the attendant clinical symptoms, the blood re-
sults, and the radiological findings; the decision was made for ei-
ther conservative or surgical management. Where the patient was
clinically stable with a contained leak (with either an inflamma-
tory phlegmon or a collection of <3 cm), bowel rest and broad-
spectrum antibiotics were used with continued serial abdominal
and clinical examination evaluating for signs of free perforation
[14]. Emergency surgery was performed in unstable patients as
well as in those with signs of diffuse peritonitis or if there was
failed conservative management. The principles of surgery relied
upon peritoneal lavage and drainage plus a secondary ostomy as
needed. A SI was fashioned for a small anastomotic leak without
fecal peritonitis and a terminal colostomy (Hartmann procedure)
was performed in those cases with a large anastomotic leak and
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diffuse fecal peritonitis. Stomal closure was scheduled depending
upon resolution of the sequelae of the anastomotic leak [15]. Prior
to closure, the integrity of the rectal and vaginal walls was con-
firmed with a combination of barium studies, repeat CT and en-
doscopy.

Statistical analysis

The statistical analysis was performed using SPSS ver. 12.0 (SPSS
Inc). Categorical variables were presented as means (+standard
deviations) and medians (interquartile ranges) with comparisons
made using the chi-square and the Fisher exact test where appro-
priate. Data were tested for normality with the Kolmogorov-
Smirnov test using the Student t-test for normally distributed data
and the Kruskal-Wallis and the Mann-Whitney U-test for non-
parametric data. A P-value of < 0.05 was considered significant.

RESULTS

There were 168 patients presenting with DE plus rectal involve-
ment who underwent elective surgery including 88 segmental rec-
tal resections (52.3%), 57 rectal shavings (33.9%), and 23 discoid
excisions (13.7%). Demographic and surgical data are shown in
Table 1. A PI was performed in 19 of these elective cases (11.3%).
No protective loop colostomies were used in this group. There
were 4 patients (2.3%) undergoing a Hartmann procedure and 3
patients (1.7%) requiring a SI for postoperative complications. Ad-
ditional stoma data is shown in Table 2.

The mean LOHS with uncomplicated surgery was 7.3 days
(range, 3-22 days). Table 3 shows the list of postoperative compli-
cations in the cohort. There were 17 Clavien-Dindo grade III/TV
complications following elective surgery (12 bowel-related and 5
urological). Of the bowel complications, there were 5 anastomotic
leaks (3.0%) and 6 rectovaginal fistulas (3.6%). The LOHS after
the diagnosis of an anastomotic leak was 25.5 days (range, 14-40
days) whereas LOHS after a rectovaginal fistula diagnosis was
15.7 days (range, 6-35 days). All of the grade III/IV bowel com-
plications occurred after segmental rectal resections and all of the
anastomotic leaks required emergency surgery.

Of the anastomotic leaks, 1 case (already with a PI) had diffuse
fecal peritonitis and had the colorectal anastomosis excised and
converted to an end colostomy with closure of the rectal stump.
Of the 4 patients without a P, 2 had their anastomoses dismantled
with construction of a terminal colostomy. In both cases, there
was a large anastomotic disruption with extensive perianastomotic
soft-tissue necrosis. The other 2 patients underwent laparoscopic
peritoneal lavage, drain placement, and construction of a SL.

In those patients presenting with a rectovaginal fistula, all had
undergone a rectal segmental resection with colporrhaphy. In 1
case, the vagina was repaired after a hysterectomy; but in the re-
mainder, the vaginal repair followed a colpotomy and partial exci-
sion of an endometrioma. There were 4 patients with a rectovagi-
nal fistula who already had a PI in place; 3 of whom were success-
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Table 1. Demographic and surgical characteristics of the patients

Table 2. Surgical technique associated to stoma creation

Variable Value (n=168) Surgical technique PI S| Colostomy Stoma
Age (yr) 36.6+5.0 Shaving 1(3.8) 0(0) 0(0) 1(3.8)
Body mass index (kg/m? 21.4+9.0 Discoid excision 0(0) 0(0) 0(0) 0(0)
Previous surgery for endometriosis 114 (67.9) Segmental resection 18 (69.2) 3(11.5) 4(2.4) 25(96.2)
Laparoscopy 164 (97.6) Total stomas 19(11.3 3(1.8) 4(2.4) 26 (15.5)
Conversion 42.4) Values are presented as number (%).
Rectal resection PI, protective loop ileostomy; SI, secondary loop ileostomy.
Segmental resection 88 (52.3)
o . Table 3. Postoperative complications (Clavien-Dindo classification)
Discoid excision 23(13.7)
Shaving 57 (33.9) Grade Type of complication Management
Nodule size (mm) | Postoperative ileus, 1 (0.6) Nil per mouth, 1 (0.6)
Segmental resection 3274112 I Anemia, 2 (1.2) Blood transfusion, 2 (1.2)
Discoid excision 2344105 Urinary tract infection, 1 (0.6) Antibiotics, 1 (0.6)
Shaving 18.8+6.0 Pelvic hematoma, 1 (0.6) Antibiotics, 1 (0.6)
Additional surgical procedure ll, IV Bowel
Hysterectomy and salpingectomy 77 45.8) Colorectal anastomotic leak, 5 (3) Surgery, 8 (4.8)
Unilateral adnexectomy 58 (34.5) Rectovaginal fistula, 6 (3.6) Conservative treatment, 3 (1.8)
Bilateral adnexectomy 15 8.9) Rectal bleeding, 1 (0.6) Endoscopy, 1 (0.6)
Unilateral parametrial excision 20 (11.9) Urological
Bilateral parametrial excision 148.3) Ureteric fistula, 2 (1.2) Surgery, 1 (0.6); Stent, 1 (0.6)
Excision of ovarian endometrioma 73 (43.5) Ureteric stenosis, 1(0.6) Nephrostomy, 1 (0.6)
Unilateral ureteric reimplants 17 (10.9) Hemoperitoneum, 2 (1.2) Surgical drainage, 2 (1.2)
Partial cystectomy 105.9) Values are presented as number (%).
Appendicectomy 10069 both of which were able to be removed after 6 months with com-
lleal resection 2(12 plete resolution of the stenosis. Of the Clavien-Dindo grade III/IV
Values are presented as mean =+ standard deviation or number (%). complications, there was 1 other patient who presented 24 hours

fully managed conservatively with a combination of intravenous
antibiotics and parenteral nutrition. The remaining case under-
went a laparoscopic peritoneal lavage with a redo colorectal anas-
tomosis. The 2 other patients with a rectovaginal fistula (but with-
out an initial PI) underwent salvage surgery; 1 having construc-
tion of a ST and the other a terminal colostomy.

No association between having a PI with not developing an anas-
tomotic leak or a rectovaginal fistula could be found (P =0.24).

Urological complications were diagnosed an average of 16.5 days
after initial surgery (range, 15-24 days). These complications in-
cluded 2 ureteric fistulas (1.2%) and 1 ureteric stenosis (0.6%)
with all 3 complications occurring after segmental rectal resec-
tions. In each case, the injury was in the distal ureter with both
ureteric fistulas associated with a difficult ureterolysis secondary
to infiltrative endometriosis. One of these fistulas was successfully
managed with a temporary stent but the other patient required a
neoureterocystostomy. The patient with the ureteric stenosis had
previously undergone a partial cystectomy with a neoureterocys-
tostomy. This case was managed with a stent and a nephrostomy

www.coloproctol.org

after a discoid excision with rectal bleeding and who was success-
fully managed endoscopically. There were 2 additional cases after
segmental resection who presented with hemoperitoneum that
were successfully managed in both cases by conservative means.

Ostomy construction and closure

There were 26 ostomies (15.5%) in total constructed in 25 pa-
tients including 19 PIs, 3 SIs, and 4 end colostomies. There were
no emergency room visits or hospital readmissions for any os-
tomy-related complications. Prior to stoma closure, anastomosis
integrity was assessed using a barium enema in 13 (50.0%), en-
doscopy in 10 (38.5%), and a CT scan as the principal determi-
nant in 1 case (3.8%). In 1 patient (3.8%), severe anastomotic ste-
nosis was detected and 2 endoscopic dilatations were required be-
fore successful ileostomy closure.

All 22 temporary ileostomies (19 PIs and 3 SIs) were reversed.
Where recovery from the initial DE surgery was uncomplicated,
the median time to PI closure was 5.8 months (range, 0.4-16.7
months) as compared with 9.2 months (range, 4.7-18.4 months)
in those patients where postoperative complications were recorded

219



o

Annals of

(P=0.019). The mean operative time for ileostomy closure was 62
minutes (range, 45-90 minutes), and the mean LOHS after ileos-
tomy closure was 8.3 days (range, 6-17 days). No difference was
noted in the mean LOHS after stoma closure between patients
with or without an initial postoperative complication (8.8 +2.59
days vs. 8.06+2.62 days, respectively; P=0.350). Three of the 4
patients with an end colostomy were successfully reversed with
the final case who developed a rectovaginal fistula following a
Hartmann procedure left with a permanent colostomy. Therefore,
there was a 15% chance of needing a stoma for DE with rectal in-
volvement with a 4% risk once a stoma was created that it would
be permanent and a 0.6% risk overall of a permanent stoma.

DISCUSSION

This article details the outcome of 168 cases of DE involving the
rectum presented over a decade to a single center and managed
by a multidisciplinary team. The bowel procedures performed in-
cluded rectal shaves, disc excisions, and segmental resections with
296 ancillary operations, the vast majority of which were success-
fully conducted laparoscopically. PIs were used in 11.3% of cases
but with 26 ostomies (15.5%) used in management of the total
patient group. There were 17 Clavien-Dindo grade III/IV compli-
cations in the cohort with 5 anastomotic leaks (3.0%), 6 rectovagi-
nal fistulas (3.6%), and 3 ureteric fistulas/stenoses (1.8%). All pa-
tients with a bowel complication were diverted with 1 patient in
the entire cohort (4% of all stomas constructed) left with a perma-
nent stoma. The median time to stoma closure was greater in
those patients with postoperative complications when compared
to those whose postoperative course was uncomplicated.

Our retrospective analysis shows the safety of selective surgical
therapy in DE with rectal involvement and these results are in
keeping with other reports [3, 4, 11]. The surgical decisions
amount to a choice of a radical procedure eliminating all implants
combined with segmental bowel resection or for more conserva-
tive surgery consisting of disc excisions and shaves. Such decision-
making is largely dependent upon the size and extent of endome-
triotic deposits with the aim to improve the quality of life of the
patient, to delay recurrence, and where possible to optimize fertil-
ity. The aim of our study was to assess the value of protective ile-
ostomies and stoma use overall along with the stoma-related out-
come in this unselected group of patients.

In general, patients who undergo elective surgery for endome-
triosis with rectal involvement have a relatively low risk for anas-
tomotic leakage when compared with older patients who have
bowel resections for other reasons. Cancer patients undergoing a
rectal resection and where the decision is made for a PI are not
strictly comparable since they typically can have significantly as-
sociated comorbidities and may have undergone neoadjuvant
therapy. Each of these factors is major contributor to an increased
risk for an anastomotic leak and for the choice of a concomitant
PI, particularly where a low or ultra-low rectal resection has been
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performed. A PI is more commonly recommended, however, for
patients undergoing multivisceral resections, representing a point
of similarity between some cancer and DE patients [16]. The de-
cision for diversion is always a balance between the likely benefit
conferred by a stoma and the impact on the patients quality of life
and physical and mental well-being that is imposed by construc-
tion of an ostomy and also by its future closure [17].

Our rate of utilization of a PI for elective DE is in keeping with
other studies where it has ranged between 3.9% and 30.0% overall
[18]. The findings from our study serve to assist in counseling pa-
tients providing them with the knowledge that although second-
ary diversion may well be needed if a significant postoperative
complication occurs, that there is also a high likelihood that a SI
or end colostomy will ultimately be reversed. Such information
allays some of the treatment fears and creates a platform of patient
education concerning temporary stoma use which has the poten-
tial to positively impact LOHS and reduce the likelihood for hos-
pital readmission [19]. This sort of information is also of particu-
lar value when stoma closure may be delayed as occurred in some
of our cases with a major postoperative complication. Although
cancer patients with longer-term stomas are not exactly compara-
ble it is evident that a significant delay in closure of a temporary
ostomy appears to have a relatively little negative impact on global
quality of life parameters [20].

Recently, Vigueras Smith et al. [21] conducted a literature review
that included retrospective studies and systematic analyses specif-
ically addressing the issue of anastomotic leakage following DE
surgery. These authors provided general recommendations for
temporary bowel diversion in those deemed at higher risk of
anastomotic leakage. This study took into account the distance of
the anastomosis from the anal verge, the size of any endometriotic
nodule that was excised, and those cases where a vaginal resection
was concomitantly performed. The decision for a PI in our unit is
principally based upon the level of the anastomosis, the presence
of potentially correctable preoperative risk factors (such as ane-
mia, malnutrition, smoking, alcohol consumption, steroids, and a
high body mass index), and the need for more complex surgery
(hysterectomy, colpotomy, and/or neoureterocystostomy). It is ap-
preciated that strict comparisons between our results and others
are difficult as patients are not matched for disease extent and se-
verity. However, similar to our results, Abo et al. [18] reported
more Clavien-Dindo grade III/IV complications following seg-
mental resection than with alternate procedures. It presently re-
mains unclear whether shaving can be utilized more often in ex-
tensive disease in order to avoid these severe postoperative com-
plications.

We noted a 3.6% incidence of rectovaginal fistula in our pa-
tients. This rate is similar to that reported by Abo et al. [18] where
there were 14 of 364 cases (3.8%) and also by Kondo et al. [22]
where there were only 8 of 568 cases (1.4%). Results are difficult
to compare as differences in the ages of patients, the size of endo-
metriotic nodules, the use of a disc excision for vaginal infiltra-
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tion, and the number of prior surgeries for endometriosis will all
affect the risk for a rectovaginal fistula. Beyond the cystoscopic
instillation of ICG to demarcate the ureters [10] lately we have
been using intravenous ICG in the predictive assessment of anas-
tomotic viability [23] with the potential that this approach could
influence the decision for a PI in selected cases. Intravenous ICG
also has a demonstrated capacity to delineate pelvic endometri-
otic lesions [24] where Raimondo et al. [25] have recently shown
that some of the larger deposits of endometriosis have a hypovas-
cular fluorescence pattern that is distinguishable from normal tis-
sue.

It is accepted that a PI will not prevent an anastomotic leak, but
rather will diminish the consequences of leakage [26]. According
to literature, we could not find an association between having a PI
and not developing an anastomotic leak o or a rectovaginal fistula
(P=0.240). This result has to be carefully analyzed, as our PI co-
hort (n=19) is too small to draw strong conclusions. Early diag-
nosis of postoperative anastomotic leak is essential in order to
promptly establish the most appropriate treatment. In most cases,
a successful outcome can be achieved with laparoscopic interven-
tion although this depends upon the type and extent of peritonitis
[27]. When an anastomotic leak occurred without fecal peritoni-
tis, it was sufficient to perform a laparoscopic lavage with proxi-
mal diversion using an SI. In this respect, the SI is favored over a
protective colostomy because of ease of construction and closure
and because of a lower rate of stoma prolapse and parastomal her-
nia [28]. The use of an SI permits a simple stomal closure later on
and it is more readily constructed laparoscopically than a loop co-
lostomy [29]. A Hartmann procedure with its attendant morbid-
ity of later reversal was reserved for anastomotic leaks where there
was diffuse fecal peritonitis.

Regarding urological complications, we found a rate of 1.2%
ureteral fistula and 0.6% ureteral stenosis for the 168 patients,
which is in accordance with the results for endometriosis surgery
published by other groups [30]. The urological complication rate
in patients with DE may be greater than in patients operated on
for rectal cancer, since DE may in many cases require ureterolysis
due to infiltration of the ureters. For this reason, in our unit, ure-
ters are cannulated with indocyanine green to try to prevent these
complications.

There are several limitations to our study. In particular, its retro-
spective nature has the potential for bias in the assessment of dif-
ferent procedures. In general, there were more complications of
greater severity following resectional operations but these were
associated with more extensive disease. Although our findings are
in keeping with Abo et al. [18], we cannot from these data advo-
cate a strategy that would prioritize rectal shaving over segmental
resection for more extensive disease. The preliminary data re-
ported from the ENDORE trial (Functional Outcomes of Surgical
Management of Deep Endometriosis Infiltrating the Rectum;
ClinicalTrials.gov identifier: NCT01291576) which randomized
patients presenting with rectal endometriosis to conservative sur-
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gery or segmental resection, failed to show advantage for func-
tional digestive or urinary outcomes with a more conservative ap-
proach [31]. This study, however, lacked sufficient statistical
power to determine differences between the groups or to longitu-
dinally assess differential rates of recurrence.

In summary, the different laparoscopic surgical options for ad-
vanced DE with rectal infiltration have an acceptably low morbid-
ity. A selective approach towards a PI was reserved for low anasto-
moses and more extensive pelvic reconstructive surgeries. Most
stomas, whether protective or when used definitively for major
postoperative complications, were able to be reversed.
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