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ABSTRACT
Background and Objectives: Bowel deep infilimting en

dometriosts (DIE) mamnagement by colorectal resection is a
complex procedure. The purpose of the present study is to
delineate a meticulous approach o the assessment of the
patient, step-wise surgical technigque, pre, and posiopera-
tive care, and its shon-term and long-term outcomes.

Mcothods: This s a single-center retrospective study done
on patients of bowel DIE managed by colorectal resec
tion between January 1, 2009 to June 30, 2021,

Resubts: There was a significint improvement in the symp

tomentodogy of patients post-surgeny. Our surgical technicue is
teasible with acceptable shomt-term and long-tem outcomes.

Conclusion: Bowel DIE management can be proficiently
executed with a proper diagnostic approach, appropriate
surgical expertise with exhaustive pelvic anatomy knowl
edpe especially conceming autonomic nerve plexus.

Key Words: Assessment of patients, Bowel deep infiltrat-
ing endometriosis, Colorecial resection, Surgical technigque.

INTRODUCTION

Endometrinsis is usieally classified as three subtypes, perto
neal (159 — 50%), ovanian (2% — 10846) and deep infiltrating
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endometriosis (DIE) (2006).' INE is the most grievous of
all owing o its nodule-forming tendency which has infil

trating attributes o its surrounding structures. L custom

arily does not respond o medical management due to its
fibrotic nature with compromised vascularity. DIE s
maore frequently identified as localized to the posterior
compeitment of the pelvis where it can involve the ute

rosacral lipaments, tons uterinum, ureters, bowel seg

ment, and vaginal wall. DIE invalving howel constitutes
5% toy 12% of patients.” The rectosigmoid and rectum are
invalved in 70% to 90% of cases of bowel DIE followed
by the ilcum, appendix, and cecum.?

Diagnosis of bowel DIE is principally accomplished by
thorough dinical history, elaborte clinical examination,
and additionally assisted by imaging modalities. Surgical
excision is recommended for the treatment of bowel DIE
when the lesion becomes sympliomatic and has not
responded to medical management.' A multidisciplinary
treatment appriach along with laparoscopic surgical man
agement has been accepted as the preferred treatment for
bowel endometriosis. The category of surgical treatment
approsch for bowel IME is conventionally determined af
ter an assessment of the lesion sive, number, location,
depth of infiltration, and extent of bowel lumen steno
iz P surgical management of bowel IME by conservative
surgery (nodulectomy) can be done by shaving, mucosal
skinning, and disc excision technique. Shaving and dis
cold bowel excision techniques are usually indicated in
cases of wunifocal, supericial/deep (respectively), and
smaller than 3cm lesions. These bowel operative techni
ques have the advantages of simplified surgical technical
ity with decreased operating duration, fewer complication
rates, shorter hospitalization stays, and better functional
outcomes in terms of continence and constipation in com
parison o segmental resection. Studies have shown that
the shaving technigue has better pregnancy rales com
pared o the discoid and segmenial resection echnigques.
These techniques are also preferred for lesions involving
low rectum compared to segmental resedtion, o avoid
extensive dissection and minimize significant postopera
tive morbidity like bowel diversion stoma. The main dis
advantage of these conservative techniques, according 1o
availahle literature, is an increased recurrence rate in com
parison with segmental resection.”
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According to the available literature, wvarious recom-
mended criteria for bowel DIE management by colonectal
resection lechnigque are: patients with multifoeal or mult-
centric intestinal lesions; larpe nodules (> 3 om in diame-
ter), presence of greater than 40% bowel luminal stenosis,
more than one-third circumference of bowel wall involve-
ment, nixdule located in sigmoid colon or at higher site or
presence of symploms oven after conservative surpery
(nodulectomy) " Resection and anastomosis of howel
segment for DE is considerably a complex surgery, which
requires a multidisciplinary surgical expertise team. The
literature recognizes numerous studies related o bowel
DIE maraped by resection and anastomdasis bul no stand-
ardized surpical technique s available for the same ™
There 15 also ongoing debate regarding the preference of
shaving or discoid excision technique over colorectzl
hewel resedtion and apastomaosis as resedion of bowel
segment i5 associted with more complications as per
available literature. We present our study conduced a1 a
single center on bowe] DIE lesion management by lapare-
soopic resection and anastomosis along with a step-wise
description of the surgical technique.

MATERIAL AND STUDY DESIGN

This was a single-center retrospective observational study.
Twenty-two patients bowel DIE managed by laparoscopic
boowel resection and amastomosis between January 1
2019 o June 30, 2021 were enrolled in the story. Patients
with a) bowel DIE management by laparoscopic conserv-
ative surgery such as dise excision (n = 15) or shaving
(n = 139} wechnicjue, or b) patents with bowel DIE are
managed by laparoscopic resection and anastomosis with
a follow-up of less than 12 months were excluded from
the study.

written informed consent was taken from all the patients.
Data were collected from patients’ case sheets, surgical
videnos, and follow-up records. All patient baseline charae-
Leristics, clinicopathological details, and per operative sur-
gical details were documented. Any complications related
to-surgery, perioperative, immediate, and short-lerm were
recorded. Al patients were called for follow-up a
one month, three months, and thereafter every six months
through an outpatient visit or telephonic call. Every fol
low-up visit had a relevanl symptomatic questionnaire,
clinical examination, and imaging as and when requined
{preferably by ultrasound of the pelvis or transvaginal
ultrasound). Visual analog scale (WVAS) and numencal rating
scale (NRS) woere utilized for pre- and postoperative
improvement in symploms-related pain assessmenl.
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Wilcoxon signed rank test was the statistical miethod
used fordata analysis.

Assessmoent of Paticnt

There are no conclusive guidelines regarding the method
of evahmtion for patients suspected of bowel DIE. A
detailed patient clinical history along with an elaborative
physical examination by an experienced dinician is itself
clucidative while dealing with DIE cases. Bowel [HE uso-
ally produces cyclical lower abdominal pain in addition s
generalized symptoms such as dysmenorrhea and dyspar

cunii. Specific bowel-related symptoms such as dysche

Zia, constipation, rectal bleeding, and cammenial diarhea ane
being cnumemted by vaned patiens™  Symptomatology
depends on the spedific pelvis site invabvernent” (Flowchart
1). Pre-operative scaring for pain symploms was perfommed
using a 10-paoint VAS score ()= no pain; 10 =severe pain). The
petient was evalunted for any significant past surgical histony
(caesarean section, dilittion & curettige, or previous surgical
intervention done for any type of endometniosss) which oould
be an inciting nsk factor or which could give a preliminary
idea aboait the disease’s extent

Clinical examination consisting of a per abdomen and a
detailed pelvic himanual examination is an effective diag
nostic tonl in detecting deep infiltrating endometriosis
lesions and their extent (Flowchart 2).

Varied imaging modalities provide substantial information
regarding the presence, location, and extent of DIE while
also assisting in optimizing  preoperative planning. The
preferred  imaging technigques o localize and  specify
endometriotic lesions are transvaginal sonography (TVS)
and magnetic resonance (MRE) imaging (Flowchart 3).
TVS is well recognized and widely esablished imaging
modality and should be used as a first-line screening ech

nique. MR imaging is prefembly considered as a second

line imaging technique in the evaluation of DIE, especially
regarding the extent of disease and depth of infiltration. ™
In our study, all patients underwent a detailed MR colo

nography explicitly 10 detect details concerning  bowel
endometriotic nodule number, extent, depth, and any sig-
nificant bowel lumen stenosis. This step helps in pre-op-
erative counseling with informed decisions regarding the
choice of surgical technique (conservative vs segmental
resection) and possible subsequent surgical complica-
tions." Different imaging modalities such as rectal sonogra

phry, barium enema, or computed tomography urography
may be recommended Lo assess bowel/ureleric stenosis: An
invasive procedure such as colonoscopy or cystoscaopy
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Non-specific symptoms:

Chromc pelvic pam
Uysmenorrhesn
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g TFN e refaied
Bowel invelvemeni Bladder involvement "“;’;"’;_I
Fanctional cyclical howel Dysuria Vaginul dryness
disordor Hemature Ciluical pam
Dryschezin Hecurrent bladder symptoms Perimea!l pain
Rectomrhagia Bowel and bladder dysfumction
Hematocherm
LChronic constipation

Flowchart 1. Nonspecilic and site-specilic symptoms of deep inlilinating endoemetnosis lesions mvolving Dowel, bladder, and inferior

by prsmasiric nerve.

is performed if a patient presents with sympioms of

hematochezia or hematuria.

SURGICAL PROCEDURE

Pre-operative Preparation

Pre-operative work-up for the patient inchides a thorough his
wyry taking, a detailed physical examination, and a complete

blood chemistry  determination. As mentioned, all patients

had baseline ulirasonography of the abdomen and pelvis
with MR image of the pelvis and detailed ME colonograpty.
Pre-operatively, the patient is given mechanical bowel prepa
ration by using a monohasic sodiuvm phosphate solution and
wo doses of injecable antibiotics, and supponive inrve
nous hydmtion, a day before surgeny: Wiilten infomed con

sent was 1aken from the patient afier explaining the detailed
surgical procedure and its protable complications.

Pt abdome

=To rule oul scar endomelnosis al provious cacsancn
scar or ofher abdominat surgical scar

Per speculum

«Wiagrmal or viult bluish coloned nedule, mostly on

posterion aspect

Reclo/vaginal
exammination

= Retroveriod wieras with restncted mobility
=Module folt latemlly o biloteral pammetnaa and
posteriory al rectovaginal space & ulerosacral

ligament

=Pain on palpation to assess the exient & severity of

bowel  cralometrioss

Flowchart 2. Clinical examimation protoos] i deep inliimting endometriosss of pelvs.
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Role of imaging in bowel endomoctriosis
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preaperial ve dispnosis and

Limitations: planning of paticnt for surgery

Depree of sienosis Dizpnosiz of sirichure & rotation

Lesinn higher then rocto sgmoid of howel axis

Jumction Diasnozis of beaion shove recto-

Multifiveal or multicentric lesion sigmoid juncticn

Image apperance of bowel Driscriminzgte betwoen multifocal

endometrintic nodule: lincar ot — lusion

nodular retroperitoncal = Degres of stenosis

hypocchoic thickeming o ;

muzscular uyer Fdmidtationy:
Coat factor
Dicpenids on operabd copencncs
and imaging technique
Appearance af bowel
endometriotic lesion: coloroctal
wall thickcning with anterior
trianguiar attschment of rectum
towarnds tors wierinom of a
symmiterie wall thickening of
lower third of sigmoid colon

Flowchart 3. The mole of unaging modalities in diagnosis of deep miilimting endometrioss.

Criteria followed for DME bowel resection and anas-
umosis in our study:

Multifocal or multicentric intestinal lesions or

Large nodules (= 3cm in diameter) or

Presence of greater than 400 bowel luminal stenosis or
More than one-third circumference of bowel wall
involvement.

Surgical Technigoe

Linder peneral anesthesia, the patient is positioned in a
madified Uoyd Davis position at 30-degree angle. Sedq-
uential compression devices are applied 1o lower limbs all
through the surpery. Foley's catheter is inserted into the
wrinary bladder. The orogastric tube is used in all patients
intraoperatively. The patient’s right arm was abducted
and the left arm was wcked with the chest and the patient
tilteel teyward the left side. The operating surgeon stood on
the left side of the patient. The first assistant holding the
camera was positioned towards the head end of the able
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and the second assistant on the right side helped with
manipulation, grasping, and retracting tissues. The
third assistant helps with vaginal manipulation. Five
triscars were used in the authors’ echnigqoe. The pri-
mary trocar (10mm) for the camera was inserted al
lcm above the wumbilicus. Four accessory lriscars
(5 mm) were inserted under direct vision, two on the
lefi and two on the right side. The abdomen was insuf-
ftated with carbon dioxide gas and maintained at a
pressure of 12mm/Hg during the surgery. All cases
were operated in a 3D aparoscopy set up by the same
SUTEEnn's team.

Steps of the procedure:

1. Adhesiolysis with inspoction and evaluation of the extent
of endometriosis with the restoration of nomeal anatomy
A detiled exploration of the peritoneal cavity and
analysis are done following adhesiolysis (howel or
peritoneal adhesions), for any signs/features suppes
tive of cndometriosis, especially over the pelvic peri
Loneum, sipmoid colon, rectum, uwterosacral ligament,
hilateral ovanies, vault, and peritoneal cavity.
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2. Development of bilateral Pam-vesical and lateral Para
rectal spaces (Lateko space)”
The development of these avascular spaces in the pel
vis is precursory for any complex pelvie surgeries.
This step further helps in the lateralization of ureters,
proper identification of inferior hypogastric nerve
(IHMN}, and thus facilitating nenve-sparing surgery.

3. Ureterolysis and Ureter tunnel dissection””
The wreter is identified in the medial fold of the
broad ligament and separated from its medial peri
toneal attachment. This dissection is continued in
a craniocaudal direction tll the uterosacral liga
ment. This step is replicated on the oppasite side.
In the case of a parametrial nodule, same-side ure
teric unnel dissection is performed till ureteric
entry into the bladder wall with nerve sparing of
respective side supplying branches of IHN. In
cases of vault endometriosis, hilaweral ureteric tun
nel dissection is done as a pan of surgical steps for
complete vault lesion excision with a disease-free
margin.

4. Nerve dissection
Nerve-sparing surgery is advocated and thus, has
been performed incall the eases in the study. Medial
pararectal space (Okabayashi space) dissection is per-
formed o identify THN, which is further separated
from their medial pertoneal atachment and pre
servied Ll the hypogastric plexus al wterosacral liga
ment. IF any entrapment of the nerve is recognized,
adhesiolysis and nerve release with excision of the
nodule are performed'” (Figure 1),

5. Rectovaginal space dissection
The lateral wall of the mesorectum is exposed
bilaterally and then central dissection proceeds
with cold scissors and rectovaginal space is

Figure 1. Erinpped bt inferor lypoguastric nerve by perametrial
deep infilisating endomedioss nodule consequently cosing el
hytlmaureter.
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disseded. Rectowvaginal nodule dissection s implemented
by reverse technioue (Figure 2).

1. Dissection of DIE bowel segment with recognition of

pertinent nerves

The rectum s adequately mobilized from both sides
and posteriory retrorectal space dissedtion is done.
Rectal blunt dissection as well as imadvertent use of
energy-based devices over the rectum are preferably
avoided. Autonomic merve injuries are most likely o
occur at these key 2ones during resection of the rec

tum and therefore special care is 1o be implemented
at these places during dissection:"

* Superior hypogastric plexus dunng dissection of
Inferior Mesenteric Arery

* Hypogastric nerves during posterior mobilization
of the rectum

* Pelvic plexus duning lateral rectal mobilization

- Application of linear stapler at the distal end of DIE

howel segment

Endo-stapler system with a green canridge (60 mm in
length) was introduced through the right lower quad
rant S-mm trocar afier it was changed 1o a 12-mm ire-
car (Figore 3). P'roper tmnsverse placement of the
Endo-stapler over the rectum was achieved by a 90-
degree motation along its long axis. Endo-stapler is
usuafly placed 2 - 3em distal 10 the farthest nodular
margin. The surgical Endo-siapler is fired beyond the
distal end af the bowel DIE, placing the rectum under
traction (Figure 4). Once the rectum is divided, the
stapler is released.

. Division af proximal end of IME bowe] segment

Proximally also 2 — 3 om grossly diseased free margin
from the IME nodule is mken and a proximal line of
cdleavage of the rectum is decided. Bowel grasper is

Figure X, Sticture af rectosigmeid colon due o bowel deep
mililtrating endometriosis.
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Figure 3. Por plicements for bnear stapler application for
vl desep infiltrating endometnosis.

applied proximal o the decided line of cleavage of
the rectum o prevent the spill of Intra luminal content
intey the peritoneal cavity. The further proximal end of
the DME bowel segment is cut with a cold scissor.
9. Retrieval of DIE bowel segment specimen

Bowel specimen is retrieved in an endo-bag through
posterion colpotomy  incision in fedility-conserving
surperies and vagina in other cases.

1) Insertion of anvil and anastomosis of the rectum

Anvil is inserted in the endo-tag through posterior
colpotomy  incision in fedility-conserving  surpgeries
and vagina in other cases. Subsequently, posterior
colpotomy  incision s cdosed in fenility-conserving
surgeries and the vault is suured in other cases before
procecding for rectal anastomosis.

Further anvil is fixed 1o the proximal cut end of the
bowel through purse string stitch with 2-0 nonabsorb
able polypropylene monofilament seture. First, a
purse-string  suture was  placed  circumferentially
around the cot end of the proximal bowel with poly
propylene monoflament suture 2-0, further fixing
anvil into it and tightening the suture (Figare 5).

$l p——
Figure & Appliaton of single linesr stapler (60 millineers)
Dyomnd thie clistal endd off Dowed deep infiltrating endometriosis
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A circular stapler (29mm) is introduced rectally through
the closed distal end of the rectum and interlocked with
the anvil fixed 1o the proximal cut end of the rectum
(Figure 6). Proper bowel axis alipnment along the anas

Leymisis is ensured, after which a circular stapler is fired
and then released with the rotatory milroad technicue, @k

ing care not 1o dismpt the anastomotic site: Examination of
the completencss of domut tissue from the site of anastomeo-

sis ascerains the absoluteness of anastomosis (Figure 7).
Rectal anastomosis is concluded after the placement of
intermittent reinforcing stitches over the stapler line o min

imize the tissue strain over the anastomosis (Figare B).
Further air leak test is performed under endoscopy view
using a rigid proctoscope, with the bowel clamped proxi

mal o the anastomosis. An abdominal drimnage kit (ADK)
drain is placed in the pelvis, forany postoperative abdomi

nal drainage.

Postoperative Regime

The patient is kept nil by mouth for 24 hours following
which a liquid diet is introduced gradually. Eardy mishili
zation is encouraged o prevent the possible complications
of deep vein thrombosis and additionally, suboutaneous
imjectable Tow molecular weight heparin is given. Strict
vitals and serum electrolyte monitoring is pedormed on
daily hasis and supplemented accordingly if any abnor
mality is detected. A further low-fiber diet is com
menced from postoperative day 2 §F liquids are wilerated
well. Subsequently, a semisolid diet on postoperative day 3
and a full oral diet on postoperative day 4 is initiated . ADK
drain is remowved once the patient has passed stool. Most of
the patients are nsually discharged on postoperative days 4
0o 2,

Follow-up Protocol

All patients were called for follow-up al one month,
three months, and thereafier every sixmonths following
surgery through an outpatient visit or telephonic call.
Every follow-up visit had a detailed dinical evaluation of
the patients along with imaging (ultrasound or MR imag
ing}, a5 and when indicated. Follow-up scoring for pain
symptoms was perfformed asing a2 VAS score. Patients
were specifically asked about the improvement of preop
crative symptoms, development of any new symptomaol
oy related w bowel, bladder, or IHN entrmapment, and
improvement in VAS score post-surgery. Recurrence of
any symptoms related w DIE along with long-term func-
tional outcomes was noted. Fenility outcomes were eval
wated in patients with a minimom of 12 months follow-up.
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Fipure 5. Laparcscopic pume string suture Gken in the proximol oot end of the Dowel [ollowed Dy oanvil placement and

tigphienmge.

RESULTS

The most common symptoms ohserved in our study are
dysmenorrhea, chronic pelvic pain, dyspareonia, and
memyrrhagia. Dyschezia, a specific symplom of bowel
IME was found inall {n=22/22 100%) patients (Table 1)
Chronic constipation was not specifically found in all
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patients of bowel DIE (n=7/22, 31%). Hematochesia was
an associted symptom in only two cases (9%), where 2
pre-operitive colonoscopy was performed and it was nor
mal. Two patients had an atypical presentation, and one
(n=1/22 4.5%) presented with symptoms of cycicsl vom
iting, fever, and rectorrhapia. Another patiemt (n=1/22
1.5%) with atypical symptoms: had citamenial diarrhea,
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Figure 6. Lapansoopic creular stapler miroduction per rectally
and interlocked with the anvil lixed o te proximal oot end of
thes rectum.

which was later diagnosed to be a case of bowel DIE with
associated inflammatory bowel disease (1BD) (ulcerative
colitis)

Bladder symptomatology was elucidated only in a few
cases as, dysuriaz (n=3/22 13.5%), and cyclical acute
retention of urine (n= 1/22_4.5%). But none of these cases
had intmoperative: disease in the anterior compartment,
except IHN was found 1o be entrapped with a uterosacral
nodule: Excision of the nodule and release of THN led o
symptomatic relief in the postwoperative follow-up period
without any further urinary dysfunction,

Patients having characteristic symptoms of vaginal dry
ness (n=10/22, 4580), perineal pain (n=14/22, 63.5%),
and glueal pain (n=14/22, 63.5%) had intmoperative
findings of entrapped IHN by utercsacral nodule. Release
of entrapped nerves along with excision of nodule led 1o
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Figure 8. Endoscopic view showing emd paoiure of colorectal
ARSI ST,

improvement of symptomatology in the postoperative fol-
levw-up period in all cases.

Detailed intmoperative findings along with other surgical
interventions performed in the study are shown in mbular
form (Table 2).

The meast commmicon site of bowel DIE observed in our study
was the reaosigmeid jundion (15/22) (between  distal
cightem of the sigmoid colon and proximal five cm of the
rectum). Four (4/22) patients had lesions higher in the sig-
moiel colon and three (3/722) had a lesion in the midrecum.
None of the patients had a lesion in the low rectum Cwithin
#om from the anal verge) and therefore, ultralow reseetion
was not done inany patient (Table 3). Diversion stomel was
not reqquired in any of the patients in primary surpery. The
maximum depth of infiltration in the study was found dll the
submuoosal layer (Figare 9). None of the patients had mo
cosal infiltration. Nonvisualized palpable bowel endometrs
osis satellite lesions were perceived in four (18%) cases in
resected bowel specimens. Anastomotic site donut was pos
itivee for a such lesion in two (9%6) of the cases.

The Foley catheter in situ was for one day in all patients.
All patients resumed their nommal bladder voiding func-
tin after the removal of the Foleys catheter. None of the
patients required recatheterization or prolonged citheteri
zation. The intraperitoneal ADK drain was kept in situ for
an average median duration of three days (3 - 5 days), wll
the time of expected resumption of normal bowel activity
with spontaneous passape of siool.

Intranperative complications were ot observed in any of
the cases nor werne conversion W lpartomy  required.
Majur postoperative complications requiring surgical inter-
vention were shserved in two cases (9%). One patient (17
22) was dinpnesed to have a bowel anastomotic subdinical
leak on postoperativer day 4 which was manaped by
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Table 1.
Demiegraphic Chameteristios and Symptomatodogy in Patents of Bowel Deep Infilrating Endometricsis
Fertifity Conserving  Non-Fertiliny Post Hysteroctomy
Surgery Group Conserving Sumery  Surpery Growp
(n=12) Group (n=7) {n=3) Total (n=22)
Dremorraphic
Agme (in years) Mean (min-mix ) 2041 (24 —39) 4028 (55 —49) 4066 (38 — 42) 3.4 (24 —4a3)

Boxdy miass index (kigfro®) Mean (minemax) 238 (200 -245)

Syrnplonis:

Morspecilic
Clorenic pretlvic pain o
Progressive dysmenorrhes 10
Menorrhagia T
[ysprareumnia o

Bowed specific
Clhiranic constipation 3
Dryschieiin 12

Henmioches:

Catamenel sympoms (fever & vomiting) 1

Bladdider sprecific
Drsuma 2
Hemlurs —
1IN nerve entrapnent D LYL3, B/L-6)
Wagmnal dryness T
Perineal pein 9
Gilutesl prain 9

Urinary dysfumction (acute retention )

254 (23.5-26.2) 2450194 -29.3) 245(19.4-20.3)

4 3 16
7 — 17
3 - 10
4 2 15
2 1 7
7 3 x2
— 2 2

1 = 2

1 - 3
— = 0
3 (LL-1, B/L-2) 2 (B2 14
1 2 0
3 2 14
3 2 14
1

Ablreviaticns: HIN, inferior hypograstric nerve; UL, unifateral; BYL bikateral.

emergency diversion ileostomy and the bowel anastometic
rent site was reprained laparoscopically. Fimal histopathology
confirmed it o be a case accompanied by a4 positive manzin
with multicentric DIE with muliple occult lesions and associ-
ated uleerative colitis features found at g reclosigmaoid junc-
tion, sigpmoid region, and doma tissue specimen (Figore 10).
The postoperative patient was comionable and her diversion
ilecstomy dosure was done after siv months. Another case
was identified with small bowel ohstniction on postoperative
day 20, The patient was managed with emerpency lapare-
soopic explostion that revealed intraoperatively an omental
hand causing stricture on the small bowel which was
redeaseed, thus relieving the blockeage.

Only Four cases necessitite readmission in postoperative
duration (after 15days post-surgery) with complaints of
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increased frequency of stool following surgery. But all
these cases responded e conservative management
None of the patients developed postoperative fever, rec
tewagiral fistula, pelvie abscess, pelvic hematoma, rectal
bleeding, ureterovaginal fistula, or anastomolic site stric
ture during the postoperative period (Table 4).

Seven patients (7/22) completed a follow-up for 12 momhs,
cleven patients (11,/22) followed up for 24 months, and foor
patients {4/22) had 36 - 42-month follow-ups. None of the
patients were lost o follow-up doring the study duration.
VAS scores related wo chronie pelvic pain, dysmenomhea, dys
pareunia, dyscherzia, ghieal pain, and perineal pain show sig-
nificant improvement three months afier surgery (Table 5).
None of these patients had any complainis of severe oonsti
pation, arinary dysfundion, or fecal incontinence on long-
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Table 2
Surpical Procedunes Pedormed in the Study

Fertility Conscerving Mon-Fertility Post Hysterectomy
Surgery Group Conscrving Surgery Surgery Group
(n=12) Group (n="7) {n=3) Total (n=22)
Operative provedunes
Laparosoopice adbesiolysis 12 ¥ 3 22
IHIN relezise O (L3, B/L6) FOVL-1, B/L-2) 2 (R/L) 14
Diseused pelvic peritonectomy 12 T 3 2
Kecio-vagimal nodule excision 9 1 2 15
Orophorectomy 1 (1LY TR LOERLY & Z{13/1) 2LVLY & 9(RAD
Cysteciomy 10 0L/L-3 & B/L-T) 0 0 1}
Ulreterolysis 1 (LI/L) FOUL) F (B T4 & BAL-3)
- stenting 1 (L) FLKL) 0 4
Adenomyomeclomy 160 — —
[lystereciomy 0 ¥ — 7
Omental rosdule 1 0 0 1
Parametrial nodule 1 3 il 4
Vault nodule — — 3 3
Operative pardmelers

167 (135 —270)
67.5 (50 —150)

T e Cronedens ) Mesan Crdn-mas )

Bloodd loss (mil) Mean (orin-mas )

171 (150 — 1H0)
5714 (50 —50)

140 120 — 1500
6333 (30— 1000

165 (120 — 2700
6335 (30 — 1500

Abbreviations: 1N, inferior hypogastric nerve; UL, anilateral B/L Dilateral, -], doable | stent; OF, operating tme

termm follow-up. Only two patients from the fenility-conserv-
ing surgery group had recumence as ovaran endometniomas.
These patients had complained of imegutar mensinial opcles.
Ovarian endometriomas were diagnosed during a Follow-
up visit with pelvic ultrasound/transvaginal ultrasound
after one vear of surgery. This was managed conserva-
tively by medical management. Recurrence of sympio
matic pelvic DIE was not observed in any of the
patients during the follow-up period. A total of four
patients {n=4,/12, 33%) conceived post-surgery, one
(n=1/12 8%) had spontaneous conception one year af
ter surgery, and the rest (n=3/12, 24%) conceived three
yeiirs afier surgery with the help of assisted reproduc-
tive technologies (Tablc 6).

DISCUSSION

The significance of proper assessment of the patient
through detailed dinical history and elaborative physical ex
amination cannot be overemphasized.  Comprehensive
symptomatology specitic w bowel DIE such as dyschesda,

January-March 2023 Volume 27 Issue 1 202200075

10

hematochesia, reciorhagia, or constipation which is cyclical
and associated with other sympioms  of  endometriosis
accompanied by exhaustive physical examination is in itself
comclusive. |THN nerve  involvement may confer some
explicit symploms of gluteal pain, perneal pain, rectal pain,
or vaginal dryness. Imaging modaliies additionally guide
the eventual assetion which further assisis in pmoper pre-
opertive counseling and formulating a treatment appreach.
All patients hatd pre-operative detailed MR colonography
which itself has a high positive predicive value for preoper-
ative judgment of the need for bowel DIE segmental resec-
tion and anastomosis.'

The commonly followed regime for bowel preparation,
recommended by various medical societies, is the use of
mechanical bowel preparation (MEBP) combined with pre
operative oral antibiotics ™' Few studies have advooted
the: noninferiority of intravenous preoperative: antimicro
hizl prophylaxis compared w0 combined pre-operative
oral and intravenous antibiotic prophylaxis"™ The ideal an
tibiotic regimen has not yet been confimed. MBEP with two
divses of intravenous antibiotic prophylixis was given as
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Table 3.
Histeypatholopical Attrilwiles

sisin=73%)

Fertility Conserving MNon-Fertility Conserving  Post [lysterociomy
Surpgery Group (n=12) Surpery Group (n="7) Surpery Group (n=35) Total (n=22)
Histopathedogriosl examination repuat
Leagth o boswed specimen HE(6S-13 02(6—13) 03 6.5-12)
(im o) Mean (Cnmin-rmax )
Murmlser of erdometriobc -Masirmum nombser o -Masimmim rurvilser ol ~Maximuam fuemdser of
nodules nochudes (3) 0 2 patients - nodules (33 in 2 patients nodules (2) n 2 patenis
-Muduiples modudes (> 1) ~Multiple mocdules (=11 -Multiple noddules (=1
in & pralients in 3 patients in 2 pratents
Orevult nodule 2 2 i} 4
St of noduke (i o) Mesan 27(1.5—4) 25{15-6) 2Z1(1L5=35%)
{ mim-riax ) -Largest 4omin 3 ~Larpest Hemin patient  -Largest 3 5cmin 1
[rlieniis jretient
Marging (in com ) (min-meax) Prosimal (2 — 43 Prosimal (2 — 4) Pl (2.5 — 5]
[Msgal (2 —5) IMsead (1.5-25) Distad (1.8 —2.5)
Depth of infiliration Tl sualy muucosal nall Till suby movucvsal fooall Tl sulby foeceesal fnoall
[rtieniis [ritivnis jrtients
Phomut lissue exmmination Occult disense present in Oceult disease present n
O s LT e
Ht.'L"ID—'U:{HiIIEJ neatlule siee 42(45-6) 3R3-55) 32(30-35)
Cir o) Men (min-rax)
Adenomyorma (L= B ox FHodn cm) 4.3 x 3.2 % 2 (done in — —_ 10
(=) 10 canes)
Adarpest T x 65 x2S
Civarian endometnona 10 0VL-3 & B/L-7) 62 & B/L-4) 3 {L/L-1 & B3/L-2) 19
O Tzl Gibvrosmm B/L in 4 cases
Pelvic periloneum All pomitive: for perito- All positive [or perito- A pemative for peTito- 22
el endometrioss neal endometrioss neal endometriosis
Ulterus-aderomyosis — All patienis had uterine — 7
adenomyosis
Letovmynmas 2 ptienits had multple —_ 2
sl destommmyenmzs of var-
el sives
Parimetrial nodule Positive for endometno-  Positive Tor endomenio- Only fod of endomeiri>- 6
s in=1) sisin=3) sis {n=2)
Omental nosdule Positive Tor endometrio- 1
s (n=11{4 x4 cmt)
Vault nocdule — - Posve for endometno- 3

LI/L, unilateral; BAL, Dilateral: LXBXUL, bength by width by height

pre-opentive bowel prepamtion in our study. Therefore,
more esearch work is stll required o have a conclusive
and recommended method of bowel prepamtion.

Bowel segmental resection techniques for the manage-

ment of the bowel endometriosis has been performed
by laparmtomy since the early 1900s. Nezhat et al.|, as early
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as 1992 demonstmted the use of techniques for the
reatment of deep infiltrating bowel endometriosis. Seg-
mental resection for bowel endometriosis is associted
with an increased rute of complications with long-term
morhidities, such as bowel and urinary dysfunction. Most
surgeons preferred a more conservative surgical approach
(shaving or discoid) for the management of bowel [IE, as
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Figire 9. Cul section of rectosigmoid colon specimen with desp
infiltratingy enedormeetricosds nodule of approxdnoilaly Sx centimeters.

these serious long-term morhidities were nol accepted for
the treatment of benign conditions. Through the years,
laparoscopic technological and  instrumentation advance

ment along with enhanced surpeon skill and detailed pelvic
aratomical knowledge has led o better surgical manage-
ment, postoperative, and long-term functional cutcomes for
mitients. Laparscopic bowed resedion lechniques for the
treatment of bowel DIE has been usually an assisted sep-
menial resection through mini-laparowomy or by port site®
This has led 1o a further increased risk of wound site infec

tion and thus increased postoperative morhidity.

In contrast, our bowel resedion lechnicue has been com

pletely an immcorporeal anastomosis with the benefits of
minimeally invasive surpery along with 2 nerve-sparing proce-
dure with acceptable postopertive complications and 2 bet

ter long-term functional outcome. The surgeon in our sty
employed an intracorporeal hand-sewn purse string suture at
the proximal oot ened of the colon for anvil fiestion. This is
mone challenging and demands sufficient surpical expertise.
Consequently, it s nol broadly popular among laparcscopic
surgeons chiefly due to restricted proficiency in lapamscopic
suturing as well as owing o ergonomic consiraines.
MNevertheless, this wechnique of anvil fixation is accom

plished over the mini-lap anvil fation technigue owing Lo
minute scar, trivial pain, reduced chances of infection, and
shorter hospital stay.’® The vaginal route for specimen
extraction was wtilized in all cases in our study which is fea

sible and secure, as supponed by another study as well

The results demonstrated in our study are proporional Lo
the resulis of other large studies for symplomatology and
histopathological findings® All patients” body mass index
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Figure 10. Cut’ section of rectosigmoid colon specimen with
armow podinting: o multiple ocoull nodules:

scores were within the normal range in our study which is
an additional risk factor for the amastomotic leak. Further-
more, operating time and blood foss during surgery, as
recorded in our study were also comparable to other stud-
ies in the literature and were in the acceptable range.
These o are additionally independent risk factors for
increased chances of anastomotic leak” Entrapped IHN
symptomatology, clinical features, and s characteristic
relief of symptoms following its dissection and release
during surgery were perceived in our study and well sup-
ported by other studies in the litermture ™ Cases with. para
metrial nedule excision did nel complain of any urinary
dysfunction post-surmery, as documented in other studies. >

Pre<spermative counseling and postoperative methodology
followed in our study, which is also advocated as per
ERAS pritoscol were early mobiliztions, injectable antice
apulant, adequate intravenous hydration, limited wse of
antacid and analgesic, and avoidance of opioid drgs,
which further enhance patient recovery. According Lo
ERAS protoce] for colon surgery, and gynecology oncolopgy,
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Table 4. Tahle 6.
Opeerative Complications Followw-up Ouliomes
N=22 N=22
Intracperative Fealleyin-upy at 3 months
Cemversion 1o baparotomy i) Chronic pelvic pain il
Injury to bladder, Dowel, ureter, or major vessel 0 Dysmenomrhea 0
Postoperative (Day 1 - Day 300 Dyysprareania 0
Postoperative lever (2 38 degrees on 2 or more [A] Drysacheseia il
oceasioni} Gluteal & prerires] paim 0
Paralytic ileus i Vaginal dryness 0
Arastomtic leak 1(4.5 %) Lermgs temrmm follow-up (12 — 42 moniths)
Rectovaginal fistula o Bowel [unctional ourcomes
Peivic aharess w Constipation 0
Pelvic hematoma 0 Feval incontinence: il
Hisctal Iesesclingy 0 Fecal urgency 0
Ulreteero-vagmnaly’ vesteovagnal listuba [A] Rt _—
Bladder dysfuncrion (urinary retention with 0 Belvie rain 0
prolonged catheterztion) I 4
Oy i ] 2 1
Horwel olwiruction 104.5 %) . .J.n.u; eneametnoma 0 G
5 (L irikes 1
Increasead Ireduency of stool 4 (181 %) -
. P Pregrancy oulcome (N=12)
Comnstipation 4]
Stricture 0 SPMOEANEOUS CUNCE It 1 (839400
Assistend Reproductive Teomology 3 (25%)

an intra-ahdominal pelvic drin s usually nol proposed.™
This might be approved since it's 2 planned surgery where
bowel segmental resection is typical with a clean and
healthy margine But in cises of bowel DIE managed with
sepmental resection, there is a possibility of associated mul
tiple ocoul satellite lesions, near or @t the anastomotic line
which might hamper the vascularity and furher healing m
the anastomotic line. Some stdies suppon the fac theat
these fibrotic satellite occolt lesions may be responsible for

the decrease in postoperative vascularity and thus healing
of anastomaotic line. This may aggravate the chances of ne-
carrence ™ But further larper studies are redquired (o validage
any confimatory hypothesis. Any new diagnostic modality
which might help in the preopemtive localization of oocult
satellite lesions along with an assessment of the vascularity
of the respective segment will be a boon to the operating
surgeon for preoperative preparation. Thus the placement
of the intrpenitoneal drain s justified and commended in

Table 5.
Pre- and Post-Surpery Pain Assessment
Mo of Paticnis (n) Presurpery (Modian) Post-surpery (Moedian) P Value
Vil Anaelogs Score (0-10)
Chironie pelvic pain 16 6 1 < L0001
Drysmenorrhea 1 2 2 (L{HIZ0
[rysparevnio 15 9 3 (L0001
Ihvschiessia 22 2 < (0001
Giluteal & perineal pam 14 8 1 < 0000
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our study, against the ERAS protocol. Further guidelines
specific to bowel DIE management are warranted, hased on
the wide available medieal literature on the samie.

Complications were observed only in two cases, one with a
howel anastomotic leak and the other with an omental
hand causing bowel obstruction, which is comparatively
more accepiable than other studies ™ The possibility of
arastomotic leakage after bowed DIE resection and anaste-

mosis ranges from 1 — 2% o 1 - 6% as manifested in vari-

ous studies. It may be sipnificantly high (20046) depending
on the level of anastomosis and length of follow-up. The
present study had onby one patient (n=1/22, 40.5%) with an
anastomotic leak, whe also additionally had 1IBD (ulcerative
colitis) on the final histopathology repori. A pentinent surgi

cal methodolooy was exeouted in our study 10 maintain 2
well-vascularized and tension-free anastomasis to lessen the
risk of an anastomotic leak. Preventive maneuvers such as
the use of smpled anastomosis, systematic use of pelvic
dmimage, vaginal closure before the bowel resection proce-
dures, and intra-operative bowel air leak test o chedk for
the integnity of anastomaosis were pefformed. These regimes
comelated well with other studies as well.” Ultralow resec-
tion was not recuired in any of the patients as no lesion was
present in the low rectum in the present study. Other com-
plicatinns as mentioned in other studies such as recio-vagi-
nal fismila,  pelvic abscess, postoperative  fever, reoal
hleeding, or urinary dyshunction were nol elucidated inany
of the patients in the present study.”®

The average duration of follow-up in the study was 12 -
42months. None of the patients were lost to follow-up
during the study duration. Patients did not have any sig-
nificant long-term bowel-related symptoms after segmen-
tal resection of bowel DIE such as severe constipation,
fecal incontinence, or urgency.™ All patients had signifi-
cant improvement in VAS score of symptom-related pain
postsurgery during follow-up visits. However large sam
ple size studies are required to validate these findings.

Literature suggests heter pregnancy outcomes after con

servative bowel surgical technigque (shaving) compared to
segmental bowel resection for bowel DIE. Our study also
demonstrates 33% (4/12) positive pregnancy outoomes.
One patient had spontaneous conception after one year
of follow up and the other three had to take the help of
assisted reproductive technologies. Almost all patients in
the fertility preserving group had severe pain components
in symptomatology as inked by preoperative VAS score.
These patients had deprioritized their desirable fertility
due to the pain component. 5o, patients should be fully
counseled regarding the pros and cons of each bowel
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operative wechnigue and then allowed o ke an informed
decizion regarding the type of opermtive procedure. Our
small sample size limits us w0 hypothesize 2 peneraliza-
ticon, but still pregnancy outcome in our study is compara-
ble to other studies ™

Our stucdy had a proper patient selection assisted by pre-
operative MR colonography, which highlights the details
of bowel endometrosis as the number and depth of
lesions along with any bowel stricture or stenosis. This
helps in preoperative patient counseling and thus helps
the: surgeon o decide on the required bowel surgical
technicque to be performed. The Baw in our study would
be its modest sample size along with s retrospective nz

tre of the study. A 2019 study proclaimed that bowel ste-
nosis wias often recurrent in opatients who  underwent
sepmental resection of the bowel with circular colorectal
anastomosis.™ Therefore follow-up is required © cor-
rectly document the data regarding bowel stenosis.

CONCLUSION

Bowel DIE management is an intricate process; neverthe-
less, it can be exeoned proficiently by appropriate case
selection, detailed clinical history, elabormative physical ex-
amination, and cormobomtive imaging modalities. Apt surgi
cal expenise with exhaustive pelvic anatomy  knowledge
especially conceming aulonomic nerve plexus s further
wenrranted.
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