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Précis

A retrospective cohort study comparing medium-term clinical outcomes of patients

undergoing laparoscopic shaving, discoid or segmental resection.
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Abstract

Objective:

To evaluate and compare medium-term clinical outcomes and recurrence rates in
the laparoscopic surgical management of bowel endometriosis comparing 3 different
surgical techniques (shaving, discoid and segmental resection)

Design: Retrospective Study

Design Classification: Canadian Task force I1-2

Setting: Endometriosis tertiary referral Centre

Patients: A retrospective cohort of 106 patients with histological confirmation of
bowel endometriosis undergoing laparoscopic surgical treatment between 1%
January 2010 and 1°' September 2012

Intervention: Assessment of laparoscopic bowel shaving, discoid or segmental
resection in the treatment of painful symptoms related to deep endometriosis (DE)
affecting the bowel with a 24 month follow up.

Measurements and Main results:

92 patients were included in the study and were divided into 3 groups according to
the surgical procedure performed (47 shaving, 15 discoid resection and 30 segmental
resections). All symptoms significantly improved in the immediate post operative
follow up, with significant reduction in all visual analogue pains scores. There was a
significantly higher rate of medium-term symptom recurrence in the shaving group
in term of dysmenorrhea and dyspareunia, in contrast to the discoid and segmental
resection group. Furthermore, there was a higher rate of re-intervention for
recurrent Deep Endometriosis (DE) lesions in the shaving group compared to those
who underwent segmental resection (27.6 % vs 6.6 %; RR 4.14; 95% Cl 1.0 to 17.1).
Post-operative complication rates were similar across all 3 groups with a major
complications rate of 4.2%, 6.6% and 6.6% in the shaving, discoid and segmental
resection groups respectively.

Our data demonstrated that in those patients with a nodule >3 cm they had a
relative risk of 2.5 (95% Cl 1.66 to 3.99) of requiring a bowel resection.

Conclusion:
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The 3 treatment modalities are effective in terms of immediate symptom relief with
acceptable complication rates. However, significantly higher rates of symptom
recurrence and re-intervention were noted in the shaving group, while segmental

resection is more likely to be indicated in cases of large nodules.
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Introduction

Rectovaginal endometriosis represents a more complex form of the disease,
affecting 3-37% of patients presenting with endometriosis(1, 2). The rectum and
sigmoid colon are most commonly involved and are responsible for up to 90% of all
intestinal lesions(2). Disease symptomatology can range from mild to severe and
include dysmenorrhoea, pelvic pain, infertility, dyspareunia, dyschezia, cyclical rectal
bleeding, and constipation(3). A triad of dysmenorrhea, dyspareunia and dyschezia
has been reported as 80% sensitive for the diagnosis of bowel endometriosis(4).
Severe symptoms can be debilitating for women, impacting significantly on their
quality of life and affecting both their personal relationships and work

environment(5).

Different types of surgery have been proposed for the management of bowel
endometriosis, although the preferred approach in terms of long term symptom
relief and risk of recurrence is far from resolved(6). A more conservative approach
with “shaving” of endometriosis from the bowel wall has been extensively reported
avoiding opening the bowel itself and risks associated with this(7, 8). Equally, many
surgeons have adopted a more radical approach, favoring segmental resection
where complete removal of disease is argued to provide better outcomes(9-12).
Regardless of opinion, no specific guidance exists on when to adopt one technique
over the other and it is unlikely to be addressed in the immediate future due to the
relatively small number of cases in individual series and lack of uniformity in surgical

reporting (13, 14).

Few long-term studies comparing complications, outcomes and recurrence rates for
all 3 surgical techniques (shaving, discoid and segmental resection) exist, with little
data relating outcome to size and depth of invasion. Our aim was to evaluate the
medium-term outcomes of three different surgical techniques (shaving, discoid and
segmental resection) in treating painful symptoms related to deep endometriosis

(DE) and analyzing recurrence rates specific to each surgical procedure.
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Endometriotic nodule size was also recorded to establish whether this serves as a

predictive factor in determining risk of bowel resection.

Materials and Methods

This is a retrospective study evaluating the medium-term efficacy of three different
techniques (shaving, discoid and segmental resection) in treating painful symptoms

related to DE with follow up at 3 and 24 months.

We conducted a retrospective cohort study of all patients referred with painful
symptoms, identified to have had l|aparoscopic surgical treatment of bowel
endometriosis in the Department of Gynaecology, at Strasbourg University Hospital
between January 2010 and September 2012. Further inclusion criteria were: DE
bowel lesion confirmed intra-operatively requiring surgical intervention (shaving,
discoid resection or segmental resection), histological confirmation of DE, at least
one painful symptom lasting 6 months or more and surgery performed

laparoscopically.

Patients with history of pelvic inflammatory disease or other causes of chronic pelvic
pain such as fibromatosis, adenomyosis or hydrosalpinx incidentally found during
preoperative assessment or at laparoscopy were excluded. Adenomyosis was
defined as the presence of 2 of the following MRI/ultrasound features or by
information retrieved from the operation description: a globally enlarged uterus;
asymmetrically enlarged uterus; round cystic area within the myometrium;
thickening of the junctional zone.

Patients under medical therapy at the time of medium-term follow up or that had

used medical therapy for more than 6 months were also excluded.

The STROBE statement recommendations were used to assess the quality of the
study and to report data findings and institutional review board (IRB) approval was

obtained.
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Perioperative patient characteristics were recorded including age, BMI, parity,
previous surgery, details of surgical procedure preformed, size of retrieved
specimens, preoperative symptoms, intra- and postoperative complications. In
addition three different painful symptoms related to DE (dysmenorrhoea, dyschezia,

dyspareunia) were assessed through a Visual Analogue Scale (VAS) from 0 to 10.

Prior to surgery all patients underwent bimanual examination, transvaginal
ultrasonography and MRI to evaluate the relationship between DE lesions and the
bowel. Bowel functioning was also investigated and any sign of obstruction recorded
including diarrhoea, constipation, cyclical rectal bleeding or relevant radiological

findings documented.

All patients were informed and counselled regarding the risk of bowel resection and
the final decision taken at time of surgery according to the depth of bowel
involvement, characteristics, localization of the lesions and risk of complications.
According to our practice ultra low lesions, less than 5 cm from the anal margin,
were considered a contraindication to bowel resection and shaving of the nodule

avoiding bowel opening was performed.

Three months after surgery all patients underwent a postoperative follow up
consultation at which time a questionnaire on gynaecological and digestive disorders
was completed. Short-term follow up information was collected and recorded on the
outpatient database. Post operatively all patients were prescribed oral
contraceptives and referred to their local gynaecologist for subsequent follow up.
Oral contraceptives were continued depending on patient’s preference and whether
they wished to conceive. From August 2014 women were followed up by telephone
consultation and interviewed regarding intensity of painful symptoms, disease

recurrence, bowel functioning, and operative re-intervention.

To assess the efficacy and medium-term recurrence of these three techniques,

patients were divided into three groups according to surgical procedure (shaving,
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discoid and segmental resection) and preoperative VAS score were compared with
post-operative scores at 3 and 24 months follow up.

In order to determine whether nodule size is a predictive factor in determining risk
of bowel resection, dimension of histological specimen were compared between the
groups. For those cases where the nodule was not removed en bloc the

comprehensive dimension was calculated from the summation of each fragment.

Perioperative complications were classified according to the Dindo Clavidien
classification into minor (grade 1-2) and major (grade 3-4) and compared between
the groups(15). Risk of surgical re-intervention was also compared between the

groups.

All surgical procedures were performed by a single surgeon (AW), experienced in
minimally invasive treatment of endometriosis. In all cases careful evaluation of the
entire abdominal cavity was performed and all visible endometriotic implants were
removed and adhesions divided. A systematic approach was adopted, commencing
by releasing the physiological attachments of the sigmoid colon to the abdominal
wall and suspending the ovaries to the anterior abdominal wall for exposure
purposes. Both ureters were identified and ureterolysis performed if deemed
necessary. In some instances ureteric resection and re-anastomosis was performed
in cases of intrinsic ureteric disease or substantial extrinsic compression. In all cases

a tubal patency dye test was performed at the end of the procedure.

The pararectal fossae were developed bilaterally followed by dissection of the
rectovaginal septum. Surgical techniques used included dissection, coagulation and
excision using bipolar forceps and scissors or a monopolar hook. Bowel lesions were
systematically re-evaluated using both rectovaginal examination and bowel probe
placement. Bowel lesions were carefully evaluated intra-operatively and either a
shaving, discoid or segmental resection performed depending on extent of
infiltration, nodule size, and presence of stenotic or multifocal lesions.

Segmental resection was mainly indicated in cases of large nodules with

multifocal disease involvement, or in instances of extensive infiltration of the
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muscularis, where the lesion was found to be greater than 5 cm from the anal
margin. Shaving was preferentially chosen in cases of superficial involvement of
the bowel where there were no clinical or radiological signs of stenosis. Discoid
resection was selected in cases where following initial shaving there was
extensive damage to the muscularis, which was considered to deep and/or wide
to maintain bowel integrity. In addition, the nodule was isolated to a single site

occupying the ventral surface of the bowel.

Shaving:
Shaving consisted of careful dissection of the endometriotic nodule peeling it off the
bowel wall without breaching the bowel lumen. Areas of exposed mucosa were then

sutured for reinforcement purposes.

Discoid

Discoid excision consisted of removing the disease with full thickness anterior
resection of the wall using a trans anal circular stapler (31/33mm diameter single use
circular stapler by Medtronic). Discoid resection was performed in cases where
following initial debulking of the nodule using the shaving technique, the extent of
damage to the muscularis was considered too great and the nodule was confined to
the ventral surface of the bowel. Equally, the nodule was within 15 cm of the anal
verge, approximately 2-3 cm in size with no significant stenosis of the lumen making

it accessible for the stapling device.

Segmental resection

Segmental resection was indicated in cases of large, multifocal nodules, or in
instances where extensive infiltration of the muscularis and resultant inflammation
created a narrowing of the bowel wall. Segmental resection was avoided in lesions
lower than 5cm from the anal margin. Patients reporting symptoms of significant
dyschezia was considered a discriminating symptom in favour of segmental resection
In cases of segmental resection the bowel was dissected at the edge of the
mesentery respecting all the vascular branches and the diseased bowel segment

dissected. A linear stapling device was used to divide the bowel caudally to the
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lesion. The specimen was retrieved transabdominally, transvaginally or transanally.
Re-anastomosis was completed using a transanal circular stapler of diameter
congruent to the bowel size. In cases of sigmoid re-anastomosis a 28 mm diameter
single use stapler by Medtronic was used, while a larger diameter (31/33mm) was

chosen in cases of rectal involvement.

Statistical Analysis

The data was analysed using a computed based software Prism version 6.00,
GraphPad Software, La Jolla California USA. The continuous data were assessed for
distribution with D’Agostino - Pirson normality test. The parametric and non-
parametric data was analysed using t-test and the Mann-Witney test. The categorical
data was analysed with the Fisher exact test through a contingency table.

Statistically significant differences were defined as those with a P-value <0.05.
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Results

106 patients were included in the study amongst which 4.7% (n= 5), consisting of
overseas patients were lost at initial 3 months follow up. A further 8.4 % (n=9) were
unreachable for medium-term follow up telephone questionnaire. Finally 92 women
were included in this study: 47 shaving, 15 discoid and 30 segmental resections. The
characteristics of the patients were comparable in terms of age, BMI, parity,
previous surgery and usage of medical therapy (table 1). Our data demonstrated
short-term improvements in symptom relief for each surgical intervention with a
significant reduction in all visual analogue pain scores (dysmenorrhoea, dyschezia,

dyspareunia) 3 months after surgery (Figure 1).

Concerning medium-term follow up, however, the shaving group was less effective
in terms of symptom relief for dysmenorrhoea and dyspareunia as was the discoid
resection group for dyspareunia. In fact in the shaving group the VAS scores of these
two symptoms increased significantly between the 3 month and 2-year follow up
while in the other groups this increase was not statistically significant (Figure 1A and
1B). Despite these slight increases, the difference between preoperative and
medium-term follow up score remained significant for symptoms of both
dysmenorrhoea and dyspareunia in the shaving and segmental group. In the discoid
resection group, however, there was no significant improvement in symptoms of

dyspareunia after 2 year follow up (Figure 1A and 1B).

Medium-term improvements in dyschezia ratings were similar across all three
groups, with the VAS scores significantly lower at 2-year follow up, with a slight
increase in pain score levels demonstrated between immediate and medium-term

follow up (Figure 1C).

The dimension of DE nodules was compared between the groups and the data
demonstrated significantly smaller sized nodules amongst the shaving group when
compared with the others (p< 0,0001). Difference in nodule size between the discoid

and segmental resection groups were not significant (Figure 2). To determine the

11
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nodule size threshold predictive for bowel resection we further divided the group in
two; those who were underwent shaving procedure and those who underwent
bowel resection ether discoid or segmental resection. A ROC curve was generated,
providing sensitivity of 64.4%, specificity of 92.8 % and a likelihoods ratio of 9.0
when a threshold value of 3 cm was used. Data showed that patients with nodules >
3 cm had a Relative Risk of 2.5 (95% Cl 1.66 to 3.99) of receiving a bowel resection

when compared to those patients with smaller nodules.

The data regarding re-intervention rates showed that 18.4 % (17/92) of patients
underwent further surgery because of recurrent DE lesions. There was a higher rate
of re-intervention for recurrent DE lesions in the shaving group as compared to those
patients who underwent segmental resection (27.6 % vs 6.6 %; RR 4.14; 95% ClI 1.0
to 17.1). The re-intervention rate in the discoid group was 13.3 % (2/15) which when

compared with the other 2 groups was not statistically significant (Figure 3).

Concerning intraoperative complications the bowel was inadvertently opened 3
times in the shaving group, and once in the discoid resection, whilst this did not
occur in the segmental resection group. Postoperative complication rates were
similar with no significant differences between the three groups, and an overall rate
of 21.2%, 13.3% and 20% for the shaving, segmental and discoid resection groups
respectively. Dividing the complications according to the Dindo-Clavidien
classification in the discoid group gave rise to 1 major and 2 minor complications.
The major complication was caused by an infected hematoma followed by a second
look laparoscopy which was successfully managed conservatively, the minor
complications consisted of 2 cases of wurinary retention which resolved
spontaneously within 15 days. In the segmental resection group there were 4
complications; 2 minor involving bladder functioning and 2 major (1 rectovaginal
fistula and 1 anastomotic leakage requiring an ileostomy). In the shaving group 10
complications occurred 8 minor complications including 3 urinary tract infections
and 1 voiding problem. 2 major complications occurred requiring a second look

laparoscopy within 4 days (1 bowel perforation and 1 urinoma).

12
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Discussion

Several different approaches exist for the laparoscopic management of bowel
endometriosis including shaving, discoid and segmental resection(16, 17). A clear
consensus of which specific surgical procedure to adopt over another remains
unanswered and there are few medium-term studies comparing safety, efficacy and

recurrence rates, regarding these different approaches(13).

Several studies have demonstrated the efficacy of laparoscopic surgical excision of
deep infiltrating endometriosis in symptomatic patients(18, 19). Whilst laparoscopy
is considered to be the gold standard for the treatment of mild deep infiltrating
endometriosis it can be similarly applied for the management of severe bowel
endometriosis. All cases included in this study were performed laparoscopically and
our data demonstrated significant improvements in immediate symptom relief with
respect to all 3 surgical treatment modalities (shaving, discoid and segmental
resection). Our results, however, demonstrated a significantly higher rate of
medium-term symptom recurrence in the shaving group, in addition, to a higher rate
of re-intervention in this cohort of patients. Conversely, there was no significant
increase in medium-term symptom recurrence for those patients who underwent
discoid or segmental resection. The higher rate of symptomatic recurrence in the
shaving group can be explained by residual disease being left behind with resultant
incomplete excision, which over time may progress. Remorgida et al demonstrated
that histological examination of surgical specimens where resection was preceded by
nodulectomy found residual endometriosis infiltrating the muscle layer in 43.8% of
cases(20). These findings support discoid or segmental resection as a more complete
form of treatment by excising any remnants of diseased tissue. Whilst these
techniques attempt to excise all macroscopic appearance of endometriotic nodules it
is not a guarantee of disease-free margins and histological evidence of positive
margins following segmental resection have been reported in up to 22% of cases(21,

22).

13
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In this study symptom relapse was used to evaluate recurrence. Whilst recurrence
rates in both the discoid and segmental resection were comparable to those
published in the literature, the rate of recurrence was higher in the shaving group.
Whilst there exists several limitations in our study, such as limiting postoperative
treatment to 6 months, this was done in an attempt to maintain a homogenous
group. Equally, some patients declined to be on long-term medial treatment for their
own personal preferences, a decision, which must be respected. Lastly, in our cohort
of patients most cases consisted of severe stage IV disease, in patients who had
already undergone surgery, where the smallest nodule size was 1.5 cm. Deep
endometriosis can be highly variable and severity of the disease encountered may

equally influence recurrence, making the risk of recurrence higher.

Donnez et al have published extensively on clinical outcomes following largely the
shaving technique and have reported both low complications and recurrence
rates(7, 23). Despite these promising results, complications were not clearly defined
nor were recurrence rates clearly elucidated and severe pelvic pain recurrence was
high (20%) amongst patients not wishing to conceive(7). In contrast to Donnez et al
there are several studies reporting favorable outcomes of bowel resection for the
management of deep infiltrating bowel endometriosis(7). Other groups have also
reported largely promising results on cohorts of mixed patients undergoing different
surgical treatments. Similarly low complication rates in keeping with our results have
been reported following segmental resection, with equally low recurrence rates

when compared to the mixed study group (5.8% versus 17.8%)(21, 23).

When discussing different treatment options for bowel endometriosis one must
ensure that patient selection is similar and comparable. Donnez et al included
largely type 2 lesions, often less fixed and not always extending to the rectal wall(7,
24). Equally multifocal disease was not addressed nor does it appear were higher
lesions involving the rectosigmoid based on the classification used in the study(7).
Whilst there is no disputing the efficacy of the shaving technique, one treatment is

not adequate for all. Segmental resection is perhaps best reserved for lesions
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fulfilling 1 or more of the following parameters; > 3 cm, multifocal disease

involvement, rectosigmoid disease involvement and/or stenotic lesions.

This is further supported by our data where the dimension of DE nodules in the
shaving group were significantly smaller in size. Furthermore, patients with nodules
> 3 cm had a Relative Risk of 2.5 (95% ClI 1.66 to 3.99) of receiving a bowel resection,
suggesting that nodules size serves as a predictive factor in determining the need for
a segmental or discoid resection. The mean nodule size described by Donnez et al
was 3 cm where in all cases manual closure of the defect was performed(7). Whilst
this technique may be of benefit to those patients with smaller nodules, one must
question the safety of this technique particularly for closure of large defects where
nodules are > 3 cm or there are several adjacent multifocal lesions present. The
decision to perform a bowel resection is not solely dictated by the presence of
disease within the mucosal layer but is based on careful evaluation of the lesion.
Often the mucosal layer is spared but involvement of the muscle layer can cause
puckering and retraction resulting in stenosis(25). Lastly, following excision of large
bowel nodules, if the integrity of the bowel wall is questionable and not restorable
with primary bowel suture repair then a resection may be indicated to minimize

postoperative bowel complications.

Historically arguments against segmental resection have always maintained that it is
an unnecessary, overly aggressive and potentially morbid treatment for an otherwise
benign disease. Traditionally radical excision of all remnants of disease was
advocated, mimicking a surgical approach similar to that used for treatment of
colorectal cancer and overall complications rates were higher (26). As techniques
and expertise have developed, however, the surgical approach has become more
refined with an emphasis on preservation of organ function. Economical bowel
resection allows preservation of vasculature and nerve supply whilst avoiding
transmesenteric (TME) approach (27, 28). Implementing this approach complication
rates between shaving and segmental resection remain comparable, with
complication rates ranging from 3-10.5% (10, 11, 29, 30) a finding similarly reflected

in our study. There was no significant difference in complication rates irrespective of

15
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whether shaving, discoid or segmental resection was performed and our overall
complication rate (including both minor and major complications) was 13% in the
segmental resection group. Of the major complications that were encountered there
was one rectovaginal fistula and one anastomotic leak necessitating the need for an

ileostomy occurring in a patient with a low resection at 6 cm from the anal margin.

In our practice we do not advocate the use of routine defunctioning ileostomy in
patients undergoing segmental resections. Whist anastomotic leaks following
colorectal resections are associated with a significant increase in morbidity and
mortality its incidence in otherwise young healthy patients with endometriosis is
rare. Adopting a good surgical technique by avoiding high ligation of the mesenteric
artery and preserving vascular supply is associated with a 3 fold lower incidence of
anastomotic leak(31). Provided the anastomosis is > 5 cm form the anal verge, there
are no adverse intraoperative complications and patients are carefully monitored
post-operatively in an otherwise fit and healthy woman then a protective ileostomy

and morbidity associated with stoma formation can be avoided(32).

Regarding long-term functional outcomes significant fecal incontinence and urgency
has been reported in cases series of patients treated with colorectal resection(33).
We encountered no incidence of fecal incontinence or urgency in our series of
patients. Some patients in both the shaving and segmental resection group did
encounter voiding difficulties, although this was typically transient, with all resolving
after 6 months. These differences may be down to surgical technique where
attempts to excise disease whilst meticulously respecting organ function and nerve

preservation was implemented as much as possible.

Conclusion:

Surgical management of bowel endometriosis should be performed in specialized
centers by experienced surgeons in order to maintain low complication rates. Care
should be individualized according to disease severity whilst also respecting and

safeguarding patient’s requests and wishes. Based on our data, in cases where
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lesions > 3 cm are suspected patients should be appropriately counseled and
informed of the higher risk of segmental or discoid excision. Although nodule size is
one of the few parameters, which can be evaluated pre-operatively, additional
factors such as depth of invasion, localization and potential risk of complications
should equally not be overlooked prior to making a final decision regarding
preferential mode/type of bowel treatment. This study will enable us to provide

more accurate counseling regarding medium-term symptom relief.
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Table 1: Patients characteristics and details of the procedures of the three groups.

Shaving Discoid Segmental

(n=47) (n=15) (n=30)
Age (yrs)(mean; SD) 32+54 29,47 £5.7 31,1245
BMI (kg/m?)(mean; SD) 26.4+3.4 241+5.2 27342
Nulliparous (n; %) 39 (82.9) 12 (80) 6(79.9)
Infertility (n; %) 15 (31.9) 8 (53.3) 14 (46.6)
Complete Removal of the disease (n; %) 45 (95.7) 15 (100) 29(96.6)
Previous Surgery (n; %) 6(12.7) 0(0) 3(10)
Previous Surgery for Endometriosis (n; %) 17 (36.1) 7 (46.6) 12(43.3)
Duration of Surgery (min) (mean; SD)* 130,0 = 31 132,4+74 184,2 + 59
Preoperative Double J (n, %) 3(6.3) 0(0) 4(13.3)
Additional Procedure (n; %) 9(19.1)) 5(33.3) 11(36.6)
Associated Endometrioma (n; %) 18(38.2) 7 (46.6) 9(29.9)
Vaginal Opening (n, %) 16 (34.4) 10 (66.6) 18 (59.9)
lleostomy/Colostomy (n; %) 0(0) 0(0) 1(3.3)
Drainage (n;%) 1(2.2) 1(6.6) 2(6.6)
Hospitalization (days)(mean; SD)** 36 1.0 45 +05 54 £13
Intra-operative Complications (n; %) 3(6.3) 1(6.6) 0(0)
Post-operative Complications (n; %) 10 (21.2) 2(13.3) 4(133)
Post-op. Major Complications (n; %) 2(4.2) 1(6.6) 2(6.6)
Follow Up (months)(mean; SD) 22.8+5.8 23.1+ 9.4 24.6x9.1

* The procedures lasted statistically longer for those patients underwent segmental resection when compared with

both shaving (p=0.04) and discoid (p<0.001).

** The hospitalization was significantly longer is case of bowel resection when compared with both discoid (p<0.006)
and shaving (p<0.001), also the discoid resection resulted longer when compared with the shaving (p=0.001).
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Précis

A retrospective cohort study comparing medium-term clinical outcomes of patients

undergoing laparoscopic shaving, discoid or segmental resection.



