Obstetricsc:
Gynecology

Accepted Manuscript A]O iy

Bowel Endometriosis: Diagnosis and Management

Camran Nezhat, MD, FACOG, FACS, Anijie Li, MD, Rebecca Falik, MD, Daniel
Copeland, MD, Gity Meshkat Razavi, MD, Alexandra Shakib, BS, Catalina Mihailide,
BA, Holden Bamford, BA, Lucia DiFrancesco, MD, Salli Tazuke, MD, Pejman

Ghanouni, MD ACS, Homero Rivas, MD, FACS, Azadeh Nezhat, MD FACOG, Ceana
Nezhat, MD FACOG, FACS, Farr Nezhat, MD FACOG FACS

PlI: S0002-9378(17)31180-8
DOI: 10.1016/j.ajog.2017.09.023
Reference: YMOB 11855

To appearin:  American Journal of Obstetrics and Gynecology

Received Date: 25 May 2017
Revised Date: 19 July 2017
Accepted Date: 27 September 2017

Please cite this article as: Nezhat C, Li A, Falik R, Copeland D, Razavi GM, Shakib A, Mihailide C,
Bamford H, DiFrancesco L, Tazuke S, Ghanouni P, Rivas H, Nezhat A, Nezhat C, Nezhat F, Bowel
Endometriosis: Diagnosis and Management, American Journal of Obstetrics and Gynecology (2017),
doi: 10.1016/j.ajog.2017.09.023.

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to

our customers we are providing this early version of the manuscript. The manuscript will undergo
copyediting, typesetting, and review of the resulting proof before it is published in its final form. Please
note that during the production process errors may be discovered which could affect the content, and all
legal disclaimers that apply to the journal pertain.


https://doi.org/10.1016/j.ajog.2017.09.023

Bowel Endometriosis: Diagnosis and Management

Authors: Camran Nezhat MD, FACOG, FAGS,®Anjie Li MD,* ? Rebecca Falik MB;?
Daniel Copeland MD,Gity Meshkat Razavi MD,Alexandra Shakib B&Catalina Mihailide
BA,® Holden Bamford B/ Lucia DiFrancesco MD,Salli Tazuke MD,*®Pejman Ghanouni
MD ACS? Homero Rivas MD, FACS Azadeh Nezhat MD FACO&?* Ceana Nezhat MD

FACOG, FACS’ and Farr Nezhat MD FACOG FAC¥x1112.13

*Corresponding Author: Farr Nezhat MD FACOG FACE&r(tfarrnezhatmd.com)

. Camran Nezhat Institute and Center for Special Minimally Invasive and Robotic Surgery
. Stanford University Medical Center

. University of California, San Francisco, School of Medicine

. University of California, Santa Cruz

. University of California, Berkeley

. Stanford University

. Universita La Sapienza, Obstetrics and Gynecology, Rome, Italy

8. Colorado Center for Reproductive Medicine, San Francisco

9. Atlanta Center for Minimally Invasive Surgery and Reproductive Medicine

10. Nezhat Surgery for Gynecology/Oncology

11. Weill Cornell Medical College, Cornell University

12. Gynecology and Reproductive Medicine, School of Medicine, Stony Brook University
13. Minimally Invasive Gynecologic Surgery and Robotics, Winthrop University Hospital

NO Ul W -



Abstract

The most common location of extra-genital endorosisiis the bowel. Medical treatment may
not provide long-term improvement in patients whe symptomatic, and consequently most of
these patients may require surgical interventiorer@he past century, surgeons have continued
to debate the optimal surgical approach to tredimgel endometriosis, weighing the risks
against the benefits. In this expert opinion we dalscribe how the recommended surgical
approach depends largely on the location of diseaseldition to size and depth of the lesion.
For lesions approximately 5-8cm from the anal vevgeencourage conservative surgical

management over resection to decrease the rigkoof and long-term complications.

Key Points

« Endometriosis affects up to 10% of all reproductiged women, and affects
approximately 35-50% of women with pelvic pain amirtility.

e The bowel is the most common site of extra-gemitalometriosis and is most frequently
seen along the rectum, rectovaginal septum, amaasehcolon.

« Surgical management is recommended for symptorpatients with bowel
endometriosis who have failed medical therapynawiiom medical therapy is not
indicated.

« Laparoscopy with or without the use of the robptatform can be used for treatment of
bowel endometriosis.

¢ Acute obstruction due to bowel endometriosis is eard should generally be managed

with segmental resection.



« Lesions along the low rectum should generally lefguentially managed conservatively
with shaving excision first rather than with discsegmental resection, to avoid
extensive dissection of the retro-rectal spacelatedal spaces along the pelvic side wall

to minimize nervous and vascular injury.

BACKGROUND

Endometriosis is a chronic, estrogen-dependerdrmfiatory condition affecting approximately
10% of all reproductive-aged women and approxime@8&l50% of women with pelvic pain and
infertility. Endometriosis can be classified as genital vezstra-genitaf. Endometriosis along
the bowel is the most common site for extragemitalometriosis: * Endometriosis of the bowel
can manifest as deeply infiltrative lesions of tmscularis or mucosa, or as superficial disease
that line the bowel serosa or subserosal areaelitimated to affect 3.8%-37% of patients with
known endometriosis.® Such significant differences in the estimateddeaice may be due to
differences in opinion regarding the definitionbmiwel endometriosis, or a reflection of missed
diagnosis. Furthermore, a number of women with b@ndometriosis are diagnosed with other
disorders such as irritable bowel syndrome and meaer actually be diagnosed with or treated

for endometriosis of the bowel.

Multiple theories exist regarding the true pathaggs of endometriosis, which is complex and
likely multifactorial (See Table 1). Nezhat and Matud have suggested that the Allan Masters
peritoneal defect may act as a potential pathwaletp infiltrative endometriosis in rectovaginal
endometriosi&.Deposits of retrograde menstruation may lead tm#@mmatory process

thereby causing increased risk of adhesion formaiwd, ultimately, cul-de-sac obliteration.



Bowel endometriosis is most frequently found onréeosigmoid colon, followed by the
rectum, ileum, appendix, and cecrtwith case reports of lesions found in the uppeioaten
including the stomacf and transverse coldf Although isolated bowel involvement can be

seen, the majority of patients with bowel endorosts have evidence of disease elsewhere.

Endometriosis, although generally considered agredisease, may be associated with an
increased risk of cancer. The overall risk for ad@metriosis-associated neoplasm is thought to
be up to 1%, with a quarter of these cases invgleixtra-ovarian tissu€.There have been
several published cases of endometriosis-relatstiggatestinal tumors, of which half involve
primary adenocarcinoma of the rectosigmoid cdfofhere remains a paucity of data on how
endometriosis may specifically increase the riskabrectal malignancy; however, evidence
demonstrates an increased risk of malignant tramsftoon in patients with endometrioid or clear
cell ovarian carcinom&: *® Thus, benefits of excisional surgery include nayain relief and

a potential increase in fertility, but also potahtiancer prophylaxis.

Bowel resection has been performed to treat bongbmetriosis since the early 1908’€ven
though over a century has passed, many surgeoesiodadvanced their practices, with some
surgeons still routinely performing segmental résadfor bowel endometriosi$.Patients thus
may be at increased risk of morbidity, includinggible permanent ostomy, for a benign disease
process that could have been managed conservatwtblynore modern surgical techniques. In
an effort to decrease post-operative morbidity seovative approaches including shaving
excision and disc resection have been developedtiliiall too many surgeons resort to overly

aggressive bowel resection. Given the recognizgaitance for treatment of deeply infiltrative



endometriosis of the bowel, surprisingly the curmaedical literature offers a variety of surgical
approaches without an established guideline fockvbkurgical approach is recommended for
different patient presentations. This lack of ¢lamay unfortunately contribute to all too many
patients still undergoing unnecessary segmentakbmsgection. We recognize the confusion

that surrounds the surgical management of deefilirative endometriosis of the bowel.

Whereas one size does not fit all, there are glesiand approaches that may guide the surgeon
to perform the most effective and least harmfulkcpdure in particular cases. The aim of this

expert review is to help clinicians navigate thenagement of this complex disease.

Diagnosis

Clinical Presentation

Clinical suspicion for DIE and bowel endometriastarts with a thorough clinical history. It
should be suspected in women who report dysmermrdezp dyspareunia, chronic pain, and/or
dyschezia. Some women have catamenial diarrhead lnhathe stool, constipation, bloating,
pain with sitting, and radiation of pain to theipeum. The pathogenesis of pain related to
endometriosis is complex and multifactorial, withdence suggesting that there may be an
autonomic component explaining why symptoms may imttrat of irritable bowel syndronté.
Endometriotic lesions involving the enteric nerveystem may cause significant damage; for
example if they involve Auerbach’s plexus, Meissalexus, or the interstitial cells of Cajal,
they may cause nausea, vomiting, or a sub-occlasisis?® > The differential diagnosis for
these symptoms can be broad, including conditiaok as inflammatory or ischemic colitis,

radiation colitis, diverticulitis, malignancy, oefic inflammatory disease. If bowel



endometriosis is not on the clinician’s differehtte diagnosis may be missed and patients may

go many years before adequate treatmént.

Physical examination, specifically rectovaginalmkaation, is often helpful in diagnosis,
especially if performed at the time of menstruatiduring which time lesions may be more
inflamed, tender, and palpable. Findings may inelaghalpable nodule or a thickened area along
the uterosacral ligaments, uterus, vagina, or vagfimal septum. Visualization of the vagina

may reveal a laterally displaced cervix or a blabkblue lesioff. Bowel endometriosis may also
be diagnosed incidentally at the time of surgenygseed for other indications. Monitoring of
CA-125 levels to diagnose and evaluate diseasegssign in DIE has been proposed but is of

little utility and is not recommendéd.?*

Imaging Modalities

Transvaginal ultrasound (TVUS) can be used in conjunction with physical exam with an overall high
sensitivity and specificity. Details regarding the size, location, depth of infiltration, presence of bowel
lumen stenosis, and quantification of nodules are important in preoperative planning. In a meta-analysis
published in 2011, Hudelist et al found the overall specificity of TVUS was high (92-100%), with a
sensitivity of 71-98%. Similarly, Exacoustos et al found the accuracy of detection to range from 76-97%,
with the greatest accuracy (97%) found in the detection of bladder lesions and cul-de-sac obliteration.”
Accuracy of diagnosis is correlated with sonographer experience and even in the best of sonographers’
hands. In an effort to address this, the International Deep Endometriosis Analysis (IDEA) group has
published on methods to obtain quality images, with several published image examples.?® However,
with transvaginal ultrasound, the problem remains that lesions on the sigmoid may be missed as these

are typically outside of the field of view.?” The use of CT-based modified virtual colonoscopy to help



predict severity of bowel endometriosis is a novel approach where 25mmHg of CO, is introduced into
the rectum and CT guided images are used to re-create a 3-D model of the bowel.”® It remains
experimental but does have promising preliminary findings.?® Additional imaging options, including MRI

(See Image 1) and barium enema, are listed in Table 2.

Medical Management

Medical management may be utilized for symptomadittents with bowel endometriosis, with
the understanding that patients may still requitesequent future surgery. Ovulatory
suppression can improve some patients’ symptonaspeaay be advisable for those who are not
surgical candidates or who prefer to avoid surgdormonal suppression has been shown to
significantly improve pain and Gl symptoms in patgewhose degree of bowel stenosis is less
than 609> It is especially useful to prevent recurrenceera$urgery, women who do not desire
immediate fertility can be placed on hormonal seppion post-operatively to prevent regrowth

of the endometriosi€

To date, there is no established optimal hormaegihten for the treatment or prevention of DIE
or bowel endometriosis. General principles fortirent include the emphasis on long-term
hormonal suppression and optimization to minimieegide effect profile in order to improve
patient complianc& Low-dose progestins or combined oral contraceptare generally well
tolerated, and are the first-line medical treatntkrd to efficacy, minimal side effects, and low
cost. Data from a randomized control trial by Véceet al demonstrated that both progestins
alone or combined with low dose estrogen have bBhewn to decrease symptoms of
dysmenorrhea, dyspareunia, and dysch&rrero et al showed that low dose norethindrone

(2.5mg daily) can significantly decrease diarrtegamping, and cyclic rectal bleeding in women



with histologically proven endometriosis, with 53sfcthe forty participants reporting significant
improvement in Gl symptoms. By the end of the 12ithestudy period, 33% of patients opted

to have surgical treatment of their bowel endorostsi due to overly bothersome symptofs.

Several other medical therapies have shown proiigehave been studied on a smaller scale.
Fedele et al reported improvement of dysmenorriigschezia and pelvic pain in a series of 11
women who received a levonorgestrel intrauterindoge’> Razzi et al reported use of danazol
200mg per vagina daily to be well tolerated amoiglzort of 21 women with rectovaginal
endometriosis, with a significant reduction of patrthe 12-month followup Leuprolide
acetate, a GNRH agonist, can also help mitigatgpsyms in women with rectovaginal
endometriosis and can be used with add-back nadsthiie therapy® Leuprolide can also be
useful pre-operatively to decrease disease burdie aime of surgery. Extensive use of GnRH
agonists is often limited by their side-effect plgfnamely vasomotor symptoms, as well as

concern for decreased bone mineral density if émechore than six months.

Surgical Management

Introduction

The exact mode of surgery will depend on surgeq@ekise and experience, as well as
availability of proper instrumentation. Cases ofviebendometriosis must often be managed in a
multi-disciplinary fashion, often with a minimaligvasively trained gynecologic surgeon and
involvement of a gastrointestinal surgeon familiéth endometriosié’**As determined by the
surgeon’s experience and access to instrumentat®necommend video-assisted laparoscopic

surgery, with or without robotic assistafit&



Several authors have demonstrated the superidribedaparoscopic approach as compared
with laparotomy for the treatment of bowel endomosis. Studies have consistently shown that
minimally invasive approaches result in lower bldoss, shorter length of hospital stay, and few
postoperative complicatioffs* with about a three percent conversion rate tor&peny in the
hands of a trained expéftDarai et al published a randomized controlled faaendometriosis

in which 52 patients with colorectal endometriosese randomly assigned to undergo
laparoscopic-assisted or open colorectal resecTioaere were no differences in long-term
outcomes related to post-operative diarrhea, bpasl, cramping, dyspareunia, or
dysmenorrhea. Blood loss was significantly lowethia laparoscopic group (1.6 mg/L versus 2.7
mg/L, P<0.05), and this group incurred fewer coratlbns (9 patients vs 15 patients P<036).
% There was also a greater increase in postoperisieed fertility in the laparoscopic grotip.

In another prospective study comparing laparoscogliarectal resection (n=33) versus
colorectal resection via laparotomy (n=13) for bbaredometriosis, Ruffo et al demonstrated
that those who underwent laparoscopic resectioratsagnificantly higher postoperative

pregnancy rate (57.6% versus 23.1%, p<-0.035).

Surgical approaches fall into three general categoshaving excision, disc resection, and
segmental resection. The choice of technique bas the subject of extensive debate and
depends on the location of the bowel lesion, depthfiltration, number of nodules, and
presence or absence of stricttfté” *>'Generally speaking, there are two points of vieittw
regard to the choice of surgical technique for demelometriosis. Some practitioners advocate

more radical approaches with the primary goal sleing the complete removal of any possible
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endometriotic lesions within the bowel. This ofeehieves excellent outcomes with a relatively
low rate of recurrence, but may come at the expehsereased risk of morbidity through

lengthy recovery and untoward side effects or cizapibns>?

There are an increasing number of surgeons whssstine risk of short and long-term
complications that radical segmental resectionev@h the more conservative disc excision
entail, specifically when there is significant digtion of the surrounding neurovascular
structures along the low recttfhEspecially at the level of the low rectum, aggressesection
requires extensive dissection of the retro-regats, where extensive vascular and sympathetic
and parasympathetic nerve bundles are locatedidimg the pelvic splanchnic nerves, the
superior and inferior hypogastric plexus [See Fegut and 2]. Damage to these structures can
lead to short and long-term morbidity such as bastehosis, bowel ischemia resulting in fistula
formation, severe constipation, and urinary retentetc>® >*In other areas of the intestine such
as near the ileocecal valve, complete excisiomdrtigues do not carry as severe risks and may
more often be indicated and beneficial to the pati®ur group stresses the importance of
evaluating the balance between complete removidleoéndometriosis and operative risk to the
patient. In fact, no matter the surgical approadiether it be more conservative shaving, or
more radical disc or segmental resection, surgieatment of bowel endometriosis can lead to

long-term beneficial outcomes including increaseility and pain relief>®°449 %

Those who advocate complete resection irrespecfitlee anatomical location cite the benefit of
reduced recurrence. However, even with radical segmhresection, occult microscopic

endometriosis has been shown to be present in ¥5#ecimen resection margiffsThere are
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multiple documented cases of bowel endometriosigrrang after radical segmental resection.
Roman et al estimates that to avoid recurrencaépatient at 75 months, 11 patients would
need to undergo segmental colorectal resectioerétian shaving of the lesion. Moreover, to
prevent the risk of a single recurrence that woddessitate repeat operation with a segmental
resection, 23 patients would need to be treatdidligiwith segmental resection$Radical
surgery, therefore, may not improve overall longrt®@utcomes as compared with conservative

surgery yet is associated with a higher risk of phcations>°

Shaving Excision

Shaving excision refers to the removal of diseagertby-layer until healthy, underlying tissue

is encountered, and can be considered the most@tive approach to surgical management of
bowel endometriosi&- ** °” *®Shaving excision can be performed by ablatioresection of
invasive and fibrotic endometriotic implants with@mntering the lumen of the bowel. The aim is
to restore the normal soft-tissue anatomical agchire that may have otherwise been distorted
by endometriosis and fibrosis. In the case of bamelometriosis, the aim of shaving excision is
to excise all or at least the majority of endonmitti and fibrotic lesions on the bowel while
leaving the bowel mucosa and a portion of the mlasisuintact while preserving bowel

integrity #2 433739

Outcomes following Shaving Excision
Shaving excision has been advocated by expertsialicate and precise technique to thoroughly
treat extra-genital endometriodfs®” *®Long-term outcomes following shaving excision are

quite favorable, and the complication rate is thvedst among the surgical treatment options for
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bowel endometriosis. Our group has reported exugtlest-operative outcomes since the
1980s%% 435437 /e have described patient outcomes following stgaexcision in 185
women aged 25-41, including 80 patients who hadpteta cul-de-sac obliteration. Of the 174
patients available for follow-up up to five yeaxsspoperatively, 162 (93%) achieved moderate

to complete pain relief

Donnez et al performed a retrospective analysisridesg 3298 surgeries for deep rectovaginal
endometriotic nodules, in which the shaving techaiwgas utilized in all but 1% of the patients.
The complication rate was low, with one case ofalguerforation, 3 cases of ureteral injury, and
one case of fecal peritonifiln Donnez’s earlier series of 500 patients whoament shaving

of rectovaginal endometriotic nodules, thirty-npegients (8%) experienced recurrent pelvic
pain®! Out of the 388 patients in his case series whbeudgo conceive, 221 (57%) became

pregnant spontaneously and 107 (28%) conceived !

Roman et al have also reported on the applicatioaabal shaving using both plasma energy as
well as laparoscopic scissors in 54 and 68 womspeively, with two cases of postoperative
rectal fistula formatiofi? Following shaving excision, Roman’s study demaatstt excellent
outcomes, with 4% of patients experiencing symptecurrence, a pregnancy rate of 65.4%

among patients with pregnancy intention, with 5%%hose women conceiving spontaneolély.

Disc Excision
Laparoscopic disc excision with and without the ofsthe linear or circular stapler for treatment

of bowel endometriosis has been described by aupgand others since the late 198b%" 3%
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41,44, 48,49, 54,6368 is considered a well-established and feasibigical optiorf.” ®> ®° %8t
entails full-thickness excision of the diseasedipaorof the bowel wall with the resultant defect
stapled or sutured. To be considered for disc eis lesion should be limited to only a

portion of the bowel wall, usually less than hdlftee maximum circumference of the bowgl.

Outcomes Following Disc Excision

Disc excision yields very good outcomes, and resualfewer post-operative complications
compared to segmental resection, but has greateoficomplications than shaving excisin.
39.49.66.59 1994, our group first described a series ofieigpmen who underwent disc excision
for bowel endometriosis. Mean length of hospitalstzas 3 days, mean lesion size was 4.6cm,
and one patient achieved pregnafitWe have subsequently published a series of 141emom
who underwent treatment of endometriosis includapgroscopic disc excision of the bowel.
There were no cases of conversion to laparotonogi-gperative rectovaginal fistula formation,
ureteral damage, bowel perforation, or postopezgieivic abscess. Gl and pain symptoms had

improved by the end of the first postoperative rhdnt87% patient&’

In 2016, Afors et al performed an observationatigtilescribing patients who underwent
shaving (n=47), disc (n=15), and segmental rese¢tie30; for all cohorts, they reported a
significant reduction in short and long-term paioluding dysmenorrhea, dyschezia, and
dyspareunia three months post-operatively. Thosewaderwent shaving excision and disc
resection, however, were more likely to experiemeirrence of symptoms requiring re-
operation as compared with segmental resectiovifsiie?7.6%; disc: 13.3%; segmental:

6.6%)° Although the sample size is limited, the studygmsgs that disc excision may be
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performed safely with very good results, thoughultssmay not be as permanent as with

segmental resection.

In a 2011 retrospective study by Moawad et al campgdow anterior disc (n=8) versus low
anterior segmental (n=14) resection; the disc tesecohort had shorter surgical times (4 hours
vs 7 hours), lower blood loss (134 versus 276ct),shorter length of hospital stay (3 days vs 5
days). There were no intra-operative complicationsither cohort. There was no significant
difference in size of lesion excised, and neithheug had visceral complications, although there
were three patients in the segmental resectionrtelim had post-operative anastomotic
strictures, with two patients requiring subsequental dilation. In contrast, there were no
perioperative complications in the disc resectioyug. Both groups reported high levels of
patient satisfaction post-operativély Moawad’s study, although based on a small cohort,
suggests that both disc and segmental resectiomvapatients’ symptoms, but that disc
excision is a more technically straightforward scegprocedure with fewer complications,
especially when the lesion is located lower dowthaintestinal tract. Further discussion of the
location of lesions in determining which excisiotedhnique a surgeon should consider will be

reviewed below.

Segmental Resection

Segmental resection of endometriosis has been datechin the medical literature since
1907”72 "and has the largest body of data regarding pastatipe outcomes. As the name
suggests, this approach involves the complete tieaenf a diseased segment of bowel with

subsequent reanastomosis. Segmental resectiagiéated for large, circumferential, obstructive
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or multifocal lesions. Primary end-to-end or sidestde anastomosis can be performed
following segmental resection. Segmental reseatias once considered too difficult to

complete without an open abdominal incision; howeaviéh the introduction of video-assisted
laparoscopy, specialized laparoscopic instrumemd,increasing surgical sub-specialization and
training, many trained surgeons are able to utilib@mally-invasive approaches to improve
clinical outcomeg! #4 46 48.54. 71,74, 21, 54. 746 segmental resections, a multi-disciplinary
approach is recommended with the involvement cdsirgintestinal surgeon or gynecologic

oncologist who is trained in performing bowel regats.

Outcomes Following Segmental Resection

Since the late 1980’s and early 1990’s, our graagperformed laparoscopic rectosigmoid
resection of pathology-proven endometridsig” %% 4444 *Gjven favorable outcomes and
fewer complications associated with disc and shipeitision, we now avoid segmental
resection whenever possible, especially for lestbose to the anal verge. In 2005 our group
reported on a cohort of 178 women who underwergrtzgropic treatment of deeply infiltrative
bowel endometriosis utilizing shaving excision (Bx3disc excision (n=38), and segmental
resection (n=47). The rate of major complicatiors wignificantly higher among those who
underwent segmental resection (P<0.001); 6/48 ¢aptad the following complications:
ureterovaginal fistula (1/48, 2%), anastomoticcstiie (2/48, 4%), intra-operative bladder
perforation (1/48, 2%), rectal bleeding requiriransfusion (1/48, 2%), and anastomotic leak
requiring temporary colostomy (1/48, 2%). Of thede underwent disc excision, in contrast,
only 3/39 (7.7%) developed a serious complicatiociuding 2/39 (5%) who developed a pelvic

abscess, and 1/39 (3%) who developed a rectovdgndh. Notably, there were no major
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complications encountered among patients who urgt@rshaving excision. Pregnancy among
infertility patients who had either shaving or descision was higher (13/36, 36% and 4/9, 44%

respectively) than those who had segmental rese(id1, 18%¥*

In 2011, De Cicco et al performed a systematicew\of 1,889 bowel resections for deep
endometriosis. Mean operating time varied from 0436 minutes, with hospitalizations
ranging from 4-14 days. Major complications occdnre11% of women, including a leakage
rate of 2.7%, a fistula rate of 1.8%, severe olosivn rate of 2.7%, and a hemorrhage rate of
2.5%>° Location of the lesion was inconsistently docuredrinh the studies that De Cicco
reviewed, but he noted that many of these comjptieatcorrelated with lower rectal location of
the segmental resection; the lower the resecti@nhigher the probability of postoperative
leakage’” Riiskjaer et al published a prospective analysis2# patients who underwent
segmental resection for bowel endometriosis andddang-term improvement in urinary and

sexual function one-year after surgery. Howeves ritie of anastomotic leakage was 7/4%.

Although the complication rate may be higher wiggmental resection, it is location-dependent.
Segmental resection remains a critical tool foatirey bowel endometriosis in certain
circumstances, such as in patients whose symptemsspafter shaving or disc excision. De
Cicco et al noted complete pain relief to be 81(8%4/135) with segmental resection patiefts,
and some studies suggest shaving excision maybesftective in the symptomatic relief of
dysmenorrhea and dyspareuffi@ur group has found complete pain relief to bd hiith
segmental resection but also with the other surgiesion techniques: 80% (74/93) after
shaving excision, 95% (36/38) following disc exaisiand 89% (42/47) following segmental

resectior’
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Nerve-Sparing Surgery

Whether shaving, disc, or segmental resection aiebendometriosis is performed, a surgeon’s
complication rate may depend on adequately avoiginglved nerves. Deeply infiltrative
endometriosis can invade the superior and inférypogastric plexus, as well as the sympathetic
and parasympathetic nerve bundles (see Image @dsid and 2). Disruption of these structures
may worsen reproductive, genitourinary and gastestmal symptoms and negatively affect
quality of life? " The incidence of postoperative urinary tract dises following surgery for
bowel endometriosis is estimated to be as higDa&4 due to interruption of the nervous
plexus, especially the hypogastric plexus® Nerve-sparing techniques have therefore been
introduced to preserve bowel, bladder, and sexuritfon/® 8 One successful nerve-sparing
method, which we utilize in our practice, is thekJo method, in which the surgeon separates
and ligates the vascular portion of the cardirgdrinent while preserving the branches of the
pelvic splanchnic nervéd Kockel et al introduced a different technique ngdiposuction to
expose the autonomic peripheral nerves in orderitimize damage to the pelvic plexus,
whereas Possover et al have utilized electrostioul&o identify and preserve these nertes.
However, increased severity of disease leads teased risk of dense nervous plexus

involvement which may preclude nerve-sparing.

Long-term results of nerve-sparing techniques gards to bowel endometriosis surgery are
limited but favorable. With the nerve-sparing teicfue, Ceccaroni et al performed a single-
center prospective study of 126 patients, and faeddced incidence of bowel and bladder

dysfunction as well as higher rates of patiensgattion, with similar rates of intra-operative
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complications as compared to traditional methodstogical excision of bowel endometrioSis.
Although data is limited, nerve-sparing technigappear promising for decreasing post-

operative complications. More research is neededaie the practice more widespread.

Decisions Involved in Surgical Approach

We emphasize foremost that asymptomatic patientsotdavarrant surgical intervention. For
symptomatic patients, the choice between surgacdirtiques depends upon the anatomic
location, size and depth of the endometriotic bdesibn. We categorize lesions by location.
The physiologic attachments of the sigmoid colod peritoneal reflection along the left pelvic
sidewall are the anatomic landmarks we recommeimdj wghen deciding on surgical approach.
We categorize lesions as 1. Above the sigmoid ¢&o@®n the sigmoid colon; 3. On the
rectosigmoid colon; and 4. On the rectum. In addito location, lesion size, depth of
involvement (when the endometriotic lesion eith@mpresses or invades the lumen of the

bowel), and extent of bowel wall circumferentiatasion are taken into account.

Location is paramount in deciding on excisionahteque because ideally a surgeon will avoid
dissection of the retro-rectal space and later@ipsidewall (See Table 3). Dissection of these
spaces risk disruption of the superior and infenigpogastric plexus, parasympathetic and
sympathetic nerve branches, and local vascul&itgh injuries can lead to long-term autonomic
dysfunction of the bowel and bladder, which maymadttely necessitate long-term self-
catheterization or permanent colostomigpecifically, dissection of the retro-rectal sppoes

the patient at higher risk for ureterovaginal figflanastomotic stricture, intra-operative

genitourinary complications, rectal bleeding rempgtransfusion, and anastomotic leakage
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requiring temporary ostonfy: >* “*""With severe disease, nerve involvement may be
encountered, and complete resection may rendergkatodahese structures unavoidable.
However, we emphasize the importance of prudemzkstongly advise conservative surgery
whenever possible. These potential harms rarely&igh the benefits of a radical excision of

bowel endometriosis.

Lesions Found Incidentally

When bowel lesions are found incidentally at theetiof another surgery, extensive dissection
during the initial surgery is not generally advieatespecially if the patient has endorsed
minimal gastro-intestinal symptoms. For surgeommabée of performing shaving excision,
lesions that are amenable to safe excision carrbewed and sent to the pathologist for
histological analysis. This can serve to proveptesence of endometriosis of the bowel in
symptomatic patients, may in fact fully treat tlaient’'s symptoms, and is used to rule out
malignancy. It is reasonable to subsequently pdam future surgery with the assistance of a

multidisciplinary team including a gastrointestisargeon should a patient's symptoms persist.

Lesions Above the Sigmoid Colon

Dissection above the sigmoid colon typically doesrequire extensive retroperitoneal
interruption, and risk of injury to the nervous aracular plexuses is lower. As such, segmental
or disc resection is feasible with a lower riskrdfaoperative and postoperative complications.
Dissection should be performed preferentially aldreganti-mesenteric surface of the bowel to

spare the vascular and nervous plexuses houskd mésentery itself.
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Segmental resection with a tension-free anastonmgpieferred for multifocal lesions, or for
lesions larger than 3 centimeters. Segmental rieseftir lesions involving more than one-third
of the lumen of the upper bowel is generally adslisd’ > %> %6 "Disc resection can be
considered for lesions smaller than 3 centimetees & the bowel lumen is involved. °® #we
have found that laparoscopic disc excision usiegditiear stapler is more straightforward with

minimal leakage complications, peri-operative paimj morbidity*’

For lesions on the distal small bowel, ileo-cokgion, right hemi-colon, and appendix,
segmental resection is recommended as the sutgellyis relatively straightforward, and risk of
nerve damage is very low (See Imagé'33.>* #if endometriosis is encountered in any location
along the bowel, appendectomy can be performed iéeere is no visible disease on the
appendix due to the high incidence of occult apjuenar endometriosi&: %

Lesions Along the Sigmoid Colon

Along the sigmoid, we emphasize the importancenating dissection of the retro-rectal space
to minimize the risk of long-term morbidity (Refeer Video). Segmental resection at or below
the sigmoid, and even the relatively more consergatisc excision that involves bowel
mobilization laterally and posteriorly, has beesaasated with significant risk of post-operative
surgical-site leakag®,as well as long-term bowel and bladder dysfunatiith risk of

permanent colostonty: &

We primarily utilize shaving excision for diseasetbe sigmoid colon. Whenever shaving

technique is utilized, especially along the sigmand recto sigmoid colon, thorough evaluation
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of the bowel wall thickness should be performeddefects along the bowel wall. Significant
defects should be reinforced with suture. Shouddstirgeon feel more extensive excision to be
necessary, disc excision can be performed forhessoaller than 3cm or involving less than
one-third of the lumen without significant retropeneal and lateral pelvic wall dissection.
Segmental resection can be performed if coloni¢robison is encountered, if lesions are
multifocal, greater than 3cm, involve more thari®2¢8 the bowel lumen, or if patients have a
history of failed conservative surgical managemehe patient must be counseled, however,
regarding the higher risk for post-operative bodydfunction. If resection is performed, entry
into the retro-rectal space and lateral pelvic whtbuld be minimized and a tension-free

anastomosis is paramount.

Lesions Along the Rectosigmoid Colon

At the level of the rectosigmoid colon, surgeonstaxercise extreme caution. Here, segmental
resection can be approached through the natufaasriof the rectum or vagiria.** 8

Resection requires significant lateral mobilizateord entry into the retro-rectal space to allow
for adequate bowel mobilization. To avoid signifitpostoperative complications as previously
described, we recommend using shaving excision ederpossible, and avoiding segmental
resection in this area even with lesions greaten 8cm unless prior surgeries have failed. Disc
excision can be done, but must be performed witi@a. The Rouen technique has been
introduced as a feasible trans-anal approach éodis$t resection of large lesiofis.
Complications following disc excision include p&hdabscess and rectovaginal fistula, although

with less frequency than with segmental resecttott: ®*The lower the dissection, the higher the

risk.
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Lesions Along the Rectum

Although others have suggested disc resectionam segmental resection at this le{fef %

we use shaving excision as much as possible dile toigher post-operative risk to the patient.
There is no evidence that benefits of segmentaktteEs outweighs the risks when compared

with conservative surgery at this leve(® 9

with evidence suggesting aggressive surgery 5-8
cm from the anal verge (See Image 4a and 4b) maydukctive of post-operative
complications’”® These lower endometriotic lesions typically cantmeccessed by the linear
stapler, and although a trans-rectal approachsmedicision has been suggested’the
necessary extensive dissection of the bowel cahtteaerious neurologic and vascular
complications as described above. Theoreticallijepts with acute obstruction of the low

rectum due to deeply infiltrative endometriosis Wdorequire segmental resection with

subsequent ostomy; however, this scenario is \&ey r

Using the shaving technique along the rectum, veesexas much disease as possible without
compromising the bowel lumen, and limiting latetesection that could compromise the
sympathetic and parasympathetic nervous plexuseMen the side of leaving disease on the
rectum rather than risk perforating the bowel. patients who do not desire fertility, a risk-
benefit discussion regarding bilateral salpingoaypbtomy with or without hysterectomy

should be considered in lieu of aggressive segrhentlisc resection of the rectuth®>we
emphasize that infertility is not an indication daygressive bowel surgery. In fact, for patients
interested in fertility, successful pregnancy isyvaften achieved even in cases of severe disease

with bowel stricture treated using the shaving téghe>* For a subset of these patients who
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require second-look laparoscopy following theinksly (often for subsequent infertility), we
have frequently encountered notable regressioaatkendometriosis well beyond what
shaving from their prior surgery alone could explaVe do not have a clear explanation as to
why there seems to be regression of bowel endassetrspontaneously following pregnancy.
We recognize that using pregnancy as an endpotfiffisult to correlate definitively with
surgical management as there are many confouridehksding use of IVF, age, male factor, and
ovarian surgery. For now, we reiterate that tmslifig may also reflect the enigmatic nature of

endometriosis.

Complications

Complications are a reality for surgeons, espscfall those who perform complex procedures.
Our rate of adverse outcomes has been very lowbam@oiding aggressive surgery at the level
of the low rectum, we have decreased our rate mipdioations even further. Nonetheless, we
have successfully diagnosed and managed a vafiptysb-operative complications, and all

surgeons who perform bowel endometriosis surgesulsibe prepared to do likewise.

During the preoperative consent process, patid¢nslg be well-informed of the immediate
operative risks and risk for long-term functionbﬂangeﬁ6 Potential perioperative complications
should be discussed include stricture, obstructidaction, perforation, fistula formation,
anastomotic leakage, and perioperative hemorrfraff&Vith any bowel surgery, risk of
intestinal perforation and leakage are possibtapagh to a much lesser extent with superficial
shaving excision. Proper surgical technique maistaiell-vascularized, tension-free

anastomoses to minimize risk of an anastomotic1éaK® °°
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For better postoperative recovery, we advocateti@anced recovery after surgery (ERKXS)
protocol and close communication with the patigntaily phone calls and as-needed in-office
exams. With every passing day, the patient shaxperence overall symptom improvement.
Table 4 outlines a brief list of possible post-@bee complications, and guidelines surrounding

proper post-operative management.

Conclusions

Deep infiltrative endometriosis of the bowel mayéaarious presentations. Unfortunately, it
often goes under-diagnosed, while in other instautosontinues to be over-aggressively treated.
Bowel endometriosis can be encountered incidengltiie time of surgery performed for
another indication, or it may be suspected wherempnopausal woman has significant pelvic
pain, bloating, cyclic dyschezia, blood in the §tebanges in stool caliber, or IBS-like
symptoms. If a patient is relatively asymptomatiose monitoring with long-term hormonal

ovarian suppression is preferred over surgical mameant.

In the symptomatic patient who are not candidate®f who have failed medical therapy, a
multi-disciplinary surgical approach with the inveiment of gynecologic and gastrointestinal
specialists familiar with bowel endometriosis isemraged. Some surgeons advocate for
segmental resection of the bowel as the treatnfesticice for endometriosis at all levels of the
bowel. Based on our extensive experience in cotipmevith thorough and frequent review of
current literature, we preferentially perform shmyexcision for lesions below the sigmoid colon

to avoid extensive lateral mobilization and disgecbf the lateral and retro-rectal spaces and
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avoid compromise of long-term bowel and bladdecfiom. Indeed, patient results and
satisfaction remain high following shaving excisemmd the complication rate following shaving
excision is the lowest among the surgical optitrf8:°? with favorable long-term
outcome$?®:®2We employ the shaving technique as much as pessibthe treatment of
endometriosis located below the sigmoid colon, eisig for lesions on the low rectuffi.>’ For
lesions above the sigmoid colon, including the $imalvel, segmental resection or disc resection

remains our preference.



26

FIGURE LEGEND

Figure 1: Innervation of the Bowel

Figure 2: Innervation of the Bowel

Image 1: T2 weighted MRI image revealing bilatenatlometriomas. The ovaries are tethered to
the upper rectum by T2 hypointense fibrotic mater@msistent with deeply infiltrative
endometriosis and cul-de-sac obliteration

Image 2: Dissection of Inferior Hypogastric Nerves

Image 3: Bowel Endometriosis along the lleocecatfion

Image 4a: Endometriosis of the Rectovaginal Septum

Image 4b: Initiation of shaving technique for traant of deeply infiltrative Endometriosis of

the Rectovaginal Septum
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Table 1: Theories Surrounding the Pathogenesis of Bowel Endometriosis

Theory

Explanation

Retrograde Menstruation

Most commonly cited theory involving retrograde flow during menses

Coelomic Metaplasia®

Metapl astic extra-uterine cells aberrantly differentiate into endometrial cells
along the visceral or abdominal peritoneum

Benign Metastasis

Where endometrial tissue spreads through the lymphatic or hematologic
system to ectopic anatomic sites

Genetic and Immune
Dysfunction

Includes possible apoptosis suppression, greater expression of invasive
mechanisms, greater expression of neuro-angiogenesis factors, genetic
alterations of endometrial cellular function, and oxidative stress and
inflanmation? 3

latrogenic Causes

For example, endometrial cells can be spread after surgical procedures that
involve endometriosis or the endometrium itself, with lesions presenting
along scars such as laparoscopic port sites and C-section hysterotomies’

Anatomical Shelter
Theory®

Rectosigmoid colon may act as an anatomic barrier that prevents retrograde
menstrua flow from spreading cephalad from the pelvis, so that more
endometriotic implants imbed along the pelvis and rectosigmoid than aong
upper abdominal structures
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Reprod Med 2014;2014:179515.
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Table 2: Imaging Options for the Diagnosis of Bokaedometriosis

Imaging Modalit Descriptiot Comment Sensitivity | Specificity
Transvagina Areas of tendernes Accuracy of diagnosi | 71-98%° 92-1009¢
Ultrasound should be evaluated | correlated with
(TVUS) closely as they may | sonographer
point to subtle diseage] experiencé.
Lesions above the
sigmoid generally are
outside of the view.
Rectal water contra 10C-300cc wate Provides enhance 95.7% 98%°
transvaginal sonography instilled into the imaging with
(RWC-TVS)** rectum prior to TVUS. | transvaginal ultrasound
probe®
Rectal Endoscopi Specialized hig- Accuracy of diagnosi | 88.2%° 969%°
Sonography (RES) frequency transducer | correlated with
coupled with sonographer
colonoscope placed | experiencé.
into rectum to the leve
of the sigmoid. Enemal Gives information
and anesthesia often | regarding depth of
required® invasion of lesior.
Magnetic Resonanc An endc¢luminal coil Not operator dependet | 88%° 97.8%°
Imaging (MRI}} can be placed in the
rectum to better Provides information
visualize rectal lesions for lesions above the
but use can be limited| sigmoid colon.
by patient discomfort.
Lacks sensitivity for
measuring depth of
invasion of lesion.
Double Contrast Bariur | Distends colon witl Evaluates degree al 87.59%° 94.29%°
Enema (DCBE) barium, draining colon| length of bowel
and filling lumen with | occlusion at the level o
air prior to taking AP | the sigmoid’
radiographs.
Difficult to distinguish
between other bowel
pathologies (neoplasm,
pelvic abscess,
diverticulitis)®
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Table 3: Guidelines Surrounding the Surgical Management of Bowel Endometriosis

Lesions Found Incidentaly

Extensive dissection not advisable

Recommendation is for shaving excision and biopsy
Patient to be followed and evaluated clinically and
hormonally

Reasonable to expect and plan for future surgery with a
multidisciplinary team if patient becomes symptomatic and
non-responsive to medical therapy

Lesions Above the Sigmoid
Colon

Segmental resection or disc excision can be performed safely
Segmental resection is preferable for multifocal lesions, for
lesions larger than 3 centimeters, or for lesionsinvolving
>1/3 of the bowel lumen

Segmental resection is a straightforward approach for disease
located on the ileocecal region, as well asthe small bowel in
cases of stricture

For singular lesions which was <3 centimetersin size or
smaller than 1/3 of the bowel lumen, disc excision can be
considered

Lesions Along the Sigmoid
Colon

When possible, we prefer utilizing shaving excision

Starting at this level, surgeons should be aware that extensive
lateral dissection may lead to short and long-term
complications

For lesions smaller than 3cm, or involving less than one-third
of the bowel lumen, disc excision can be performed
Segmental resection can be performed if obstructionis
encountered, if thereis multifocal disease, if thelesionis>3
centimetersin size, or if the patient has a history of failed
conservative surgica management

Lesions Along the
Rectosigmoid Colon

When possible, we prefer to utilize shaving excision
Additional options include disc resection or segmental
resection (vialaparoscopy, laparotomy or natural orifice)
However, surgeons must exercise extreme caution to
minimize dissection of the lateral and retro-rectal space

Lesions Along the Rectum

We strongly advocate for shaving excision at thislevel dueto
risk of complications when aggressive surgery is performed
within 5-8 centimeter of the anal verge

We err on the side of |eaving disease on the rectum, with
consideration made for post-operative hormonal suppression,
rather than risk injuring the rectum itself the or neurovascular
structures surrounding the rectum

We minimize lateral dissection, aswell as dissection of the
retro-rectal space

Theoretically, patients with acute obstruction at thislevel still
require segmental resection, but this clinical scenario isvery
rare
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Table 4: Post-Operative Complications and Management Guidelines

Complication

Management Guidelines

Intestinal
perforation or
anastomotic leak

history and physical exam, with hospital admission

with alow threshold for |aboratory evaluation including complete
blood count, basic metabolic panel, coagul ation studies, and
lactic acid

CT with IV contrast and oral gastro-graffin is recommended

If the CT reveals an abscess, this can be drained either by
interventional radiology or by second-look laparoscopy with
thorough wash-out and 1V administration of broad-spectrum
antibiotics and possible surgical repair

Evenif the CT does not demonstrate pathol ogy, the surgeon must
still maintain a high index of suspicion if the clinical examis
concerning. We recommend starting broad-spectrum antibiotics
and placing the patient on bowel rest if the patient is febrile, has
pain out of proportion to routine postoperative soreness, has
abdominal distension, or if leukocytosisis present. When
antibiotics areinitiated, sites of micro-perforation may sed
spontaneously without need for further intervention.

Should the patient not exhibit clinical improvement quickly, or if
laboratory values stagnate or worsen, a second-look |aparoscopy
can be done if thereis an expert surgeon available for athorough
washing or possible bowel repair.

If an expert |aparoscopist is not available for a second-look
surgery, a gastrointestinal surgeon specializing in endoluminal
surgery can be consulted for endoscopic repair of the defect.?

If the second-look surgery does not cure the patient, or if the
patient is septic at the time of her second-look |aparoscopy,
temporary ostomy (preferably loop ileostomy) should be
considered.

Bleeding from
anastomotic site

On the differential diagnosisif the patient reports rectal bleeding
or becomes hemodynamically unstable.

The patient should be evaluated immediately, hemoglobin level
trended, and transfusion may be required. If brisk bright red
bleeding is encountered, hospital admission should be arranged.
Control of bleeding at the surgical bed can be approached
laparoscopically or via colonoscopy by a gastrointestinal
specidlist.

Once the site of bleeding islocalized, it can be controlled using
suture, laparoscopic stapling device, clip, or hemostatic agents.

Rectovagina
Fistula

Conservative therapy can be considered in an otherwise healthy
patient with arectovaginal fistulawhen the patient is not febrile
or ill,® including usage of stool-firming medications with alow
residue diet to add bulk to the stool, with avoidance of stool




softeners and | axatives.

» Asavagina outflow drainage siteistypically present, patients
generally feel well otherwise. Usually, the rectovaginal fistula
will heal spontaneously.*

» Fistulaswhich persist longer than 3-6 months are unlikely to
resolve without intervention and typically need surgica repair.
Referral to the proper specidist(s), including but not limited to
gastrointestinal, urogynecologic, colorectal, or a gynecol ogic-
oncologist, is appropriate.

* Repair optionsinclude but are not limited to, patching the area
with a biologic tissue specimen, using an autologous tissue graft,
and/or sewing of an anal fistulaplug.””

» For certain complex or recurrent cases such as with concomitant
inflammatory bowel disease, temporary ostomy, preferably
ileostomy, can be considered prior to definitive surgical
correction.
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