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Abstract

Introduction: Although ileosigmoid fistulas (ISFs) in Crohn’s disease (CD) are rare they can be quite challenging, especially for the
inexperienced surgeons. Furthermore, current guidelines offer no clear recommendation regarding the surgical strategy in such cases.
A systematic review of the literature to determine the best surgical strategy and a prospective case series are presented herein.

Materials and methods: The systematic review was performed according to PRISMA guidelines. A single-center prospective data-
base from January 1, 2014 to August 20, 2019 is presented. Age, duration of CD, and the rates of ISF, emergency, preoperative diagnosis,
type of surgery, type of stoma, and complications were analyzed and a prospective case series.

Results: Eleven of 69 papers with a total of 505 patients were included in the systematic analysis. The rate of ISF was 3-5% of all CD
patients. The combined preoperative detection rate of all modalities was 71%. Primary repair was performed in 42% of the cases; the rate
of stoma was 31.5% with a similar proportion in primary repair and sigmoid resection.

In the presented series, 35 of 176 patients with CD were operated (51% in an emergency setting). There were 7 cases with ISFs (4% of
all and 20% of the operated patients). Preoperative diagnosis was made at 57%. Primary repair was performed in 71%, and a two-stage
intervention with a stoma — in 58% of patients.

Conclusions: Primary repair should be attempted in all cases in which the sigmoid colon is disease-free or is not involved in the adja-
cent abscess. The synchronous resections are not a mandatory indication for the stoma, but rather a tailored approach is recommended
with an evaluation of the risk factors. Based on the available literature, no clear reccommendation regarding the type of stoma can be
made.
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INTRODUCTION

Despite years of intensive research, Crohn’s disease (CD)
still remains an incurable disease. The surgical treatment
is not definitive - it is primarily indicated to overcome the
disease’s complications.! It is associated with a high rate
of further complications and recurrences. The fistulising
phenotype is a sign of more aggressive disease and more
frequently requires a multidisciplinary approach. Various
kinds of internal fistulas can occur during the natural cour-
se of CD at an overall rate of 18%-34%. Usually, they are
accompanied by a higher rate of perianal fistulas/abscesses,
intra-abdominal abscesses, and concomitant small and lar-
ge bowel disease.??

The ileosigmoid fistulas account for 5% in CD and 20%
of the fistulising abdominal CD.>* Despite the vast body
of literature, only few case series report the outcome of the
surgical treatment of ISFs. Furthermore, the current guide-
lines offer no clear recommendation regarding the surgical
strategy in such cases which is left at the discretion of the
surgeon in the theatre.>” Frequently, the ISFs are unexpec-
ted intraoperative findings which can change the planned
operative tactic. Ileocecal resection or right colectomy is
a mandatory step of the surgical approach. However, the
stumbling stone in the decision making remains the fate of
the sigmoid colon. Generally, there are three options. The
surgeon must decide whether to perform sigmoid resection
or only the primary repair of the fistula defect. The second
question is when to create a stoma, and the third is what
type of stoma to choose.

To our knowledge, no systematic review addressing the-
se questions has been published to date. The present work
primarily aims to perform a systematic review of the litera-
ture to determine the most appropriate surgical strategy in
the case of ISFs. Additionally, a prospective case series of
the surgically treated ISF in our center is presented.

MATERIALS AND METHODS

A literature search in PUBMED, MEDLINE, Web of Know-
ledge, and Google Scholar using the following keywords:
“Crohn’s disease”, “ileosigmoid fistulas”, and “surgical tre-
atment” was performed without time and language res-
trictions. Only case series reporting surgical treatment of
ileosigmoid fistulas were included, whereas all other publi-
cations were excluded. Only studies reporting the primary
and secondary outcomes given bellow were included.

As primary outcomes we determined the rates of ISE, the
duration of CD, presence of abscess or another emergen-
cy, rates of sigmoid resection and primary repair, rate, and
type of stoma. The rates of definite preoperative diagnosis
and synchronous occurrence of other fistula types were
used as a secondary outcome.

The presented case series is based on a single-center
prospective database created by a multidisciplinary IBD
team in a tertiary referral center. All cases with ISF treated

from January 1, 2014 to August 20, 2019 were included. The
following variables were analyzed: rate of surgically treated
patients, frequency of fistulising CD, rate of ISF with sub-
group analysis by age, duration of CD, presence of abdomi-
nal abscess or another emergency, laboratory parameters
(hemoglobin, serum albumin, platelets), weight reduction,
rate of concomitant fistulas (other than ISF), preoperative
diagnostic success, type of surgery for ISE, overall rate and
type of stoma, complication rate, length of hospital stay and
follow-up.

RESULTS

Eleven of 69 papers with a total of 505 patients were in-
cluded in the systematic analysis.*3-18 Because of the small
number of studies and sample size and the non-homogene-
ous information, a meta-analysis was not attempted. The
results from the literature search are shown in Figs 1-3.

According to the literature, the frequency of ISF is 3-5%
of all patients and 20-41% of all intra-abdominal fistulas in
CD.2419 Concomitant enterovesical fistulas were reported
in 8-30% of patiewnts®'%11:13:16.17 whereas perianal disease
was observed in 10-12%'%'7, excluding the small series of
Broe et al. who reported 53%.10 Other intra-abdominal fis-
tulas were seen in 17-37%.%17 The mean duration of CD
was 6.3 years (range 4-9 years). A tender intra-abdominal
mass, abscess, or obstruction were an indication for surge-
ry in a mean of 33% (5-91%).%!1:1317 [n the most extensive
database, in 86% of the cases, the indication for operation
was small bowel obstruction.'’

The rate of the correct preoperative diagnosis varied be-
tween 33% and 82% *+'%!>17, but significantly depended on
the diagnostic modality used. The combined detection rate
of all modalities was 63-71%.'7! The CT scan can detect
41% of the ISFs, whereas indirect signs exist in 82%.!7 The
contrast bowel examination provides a correct diagnosis
in 21-82% 10111316 whereas colonoscopy was specific in
14-54% of the cases. Primary repair was performed in 58%
of the cases; the total stoma rate was 32% (Fig. 2) with a
similar proportion in primary repair and sigmoid resection
(Fig. 3).

Our experience includes a total of 176 patients with CD
with overall of 292 admissions during the period 2014-
2019. Of these, 35 were operated (20%) with a total of 44
surgical procedures performed. Eighteen of them were
operated in an emergency setting (51.4%). There were 7 ca-
ses with ISFs, which represents 4% of all cases and 20% of
the operated. Two of seven had a synchronous enterovesi-
cal fistula (28.6%), which is 5.4% of operated cases.

The mean age was 33.7 years, with a mean duration of
CD 7.4 years. The mean levels of hemoglobin, platelets, and
serum albumin were 12.7 g/dL, 373x10°/L, 3.4 g/dL, res-
pectively (Table 1). In all patients, there was a significant
weight loss — a mean of 13.8 kg. A definite preoperative di-
agnosis was made in 4/7 cases (57%) by colonoscopy (n=3)
and CT (n=1) (Fig. 4).
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Figure 1. PRISMA flow chart.
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Figure 2. The outcome of the surgical treatment of ISFs (%).
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PRIMARY REPAIR SIGMOID RESECTION

Figure 3. The total rate of stoma in primary repair and sigmoid
resection (only studies reporting complete information are in-

cluded) (%).

Figure 4. CT scan showing ISF (yellow arrow).

One-stage operation was performed in three of our
cases. Four patients underwent a two-stage interventi-
on with the creation of stoma at the index operation - 2
primary repairs and two sigmoid resections (Figs 5, 6),
(Table 2). These four patients had at least two risk factors ~ Figure 6. The specimen after ileocecal resection and partial sig-
(emergency setting, anemia, low albumin level, or weight ~ moid resection.

Table 1. Characteristic of the included cases

Duration Blood Weight loss
n Age of CD Hemoglobin  Platelets Albumin kg
years g/dL x10°/L g/dL
1 37 2 13.8 269 4.3 5
2 22 12 0.94 582 2.8 20
3 20 7 13.3 237 3.8 5
4 43 5 12.9 375 2.6 20
5 36 4 11.4 579 3.0 40
6 31 10 124 332 3.2 2
7 47 12 15.7 241 4.0 5
mean 33.7 7.4 12.7 373 34 13.8
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Table 2. Characteristic of the included cases

Crohn's Disease Complicated by lleosigmoid Fistula

n Emergency PD* Type of operation
right colectomy + primary repair
1 no yes resection of urinary bladder
Hartmann’s because of leak
ileocecal resection + primary repair
2 no no .
suture of urinary bladder
ileal resection + primary repair
3 ileus yes suture of urinary bladder
ileostomy
. ileocecal resection + sigmoid resection
4 ileus no . :
ileo- and right colostomy
right colectomy + primary repair
5 abscess no ] & y+p yrep
ileo- and transverse colostomy
ileocecal resection + sigmoid resection
6 abscess yes . .
ileo- and right colostomy
7 no yes ileocecal resection + primary repair

*PD - preoperative diagnosis (CT, colonoscopy)

loss). Complications occurred in two patients (28%) - pa-
rastomal hernia requiring further repair, and leak of the
primary sigmoid repair, which required Hartmann’s pro-
cedure.

The patients were followed-up for a mean of 29.3 months
(range 3-120 months). Endoscopic recurrence with steno-
sis of the sigmoid anastomosis was observed in one case,
which precluded the closure of ileo- and transverse colosto-
my. Early endoscopic and clinical recurrence in the third
month after restoration of the gastrointestinal tract was ob-
served in another patient.

DISCUSSION

Although fistulas are typical for CD, the ISFs are relative-
ly rare (3%-5% of all cases), which was confirmed by the
present study (4%), and 20% of the fistulising CD. An im-
portant fact is the low rate of preoperative diagnosis even
today. In almost one-third of the cases, the ISFs remains
unrecognized until the surgical exploration similarly.!®!
Despite the small sample size, our experience (57% detec-
tion rate) is consistent with the most extensive database
with 1615 cases reporting 71% cumulative diagnostic rate
for all imaging modalities.!” The CT detected about 40%
of the ISFs, whereas the colonoscopy was specific in only
14_54%'11,13,17

Interestingly, Korelitz et al. demonstrated that the seg-
mental sigmoid polyps (single or a cluster) could be a re-
liable colonoscopic indicator for ISE2° In their more recent
series, 53% had segmental polyposis, while 40% had sig-
moid structure.'? Another finding with practical importan-
ce is the high rate of enterovesical fistula in the presence of
ISF - 8%-30% according to the literature and 29% in the

present series. These data have two practical implications
for the surgeons. Firstly, they should always perform a tho-
rough exploration of the abdominal cavity with a delibe-
rate seeking of ISFs. Secondly, they should have a flexible
mentality and reliable decision-making tool to change the
operative tactic in the presence of ISE

The ISFs requires ileocecal resection or right hemico-
lectomy with simultaneous management of the ISF. The
critical point in decision making is the exact mapping of
the abdominal spread of the CD. Three essential questions
need to be addressed during the surgical treatment of ISF.

First, the surgeon must decide whether to perform sig-
moid resection or only do the primary repair of the fistula
defect. The segmental resection removes the grossly affec-
ted part of the sigmoid. It is indicated in the presence of
sigmoid Crohn’s disease, significant defect, defect on the
mesenteric side of the bowel, and severe involvement of the
sigmoid wall in the abscess.”!>!® According to the literatu-
re, 42% of the cases underwent sigmoid resection (Fig. 2).
In the case of severe colonic CD, a method of choice is the
subtotal colectomy or proctocolectomy when the intracta-
ble rectal and perianal disease is present.®*7 In all other
cases, a primary repair (excision or wedge resection with a
simple suture of the sigma) is indicated.

The second question is when to create a stoma. In the se-
cond half of the 20th century Garlock cited by Broe et al.
“recommended bypass of the fistula by ileo-transverse co-
lostomy” to promote the fistula healing in the cases without
resection.!® In 1977, Fazio et al. performed combined re-
section in 15/27 cases and stated that ‘we believe that the
“conservative” procedure is sigmoidal resection’® Proba-
bly the main reason for this approach was the presence of
malnutrition in all cases. Another reason, perhaps, is their
uncertainty about “the explanation for successful outcomes
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of surgical treatment in the four patients who had their sig-
moidal fistulas closed”.

In the current surgical practice, the ileocecal resection
with a simultaneous sigmoid resection is not a mandato-
ry indication for a stoma, but rather a tailored approach
is recommended.!%!7 Several risk factors for intra-abdo-
minal complications were identified, such as low albumin
levels, preoperative steroid use, intra-abdominal abscess,
and previous surgery.?! Based on the literature, the stoma
is indicated when at least one of the following risk factors
is present: intra-abdominal abscess, steroids > 20 mg/day,
albumin <35 g/l, need for additional surgical intervention
except for the ileocecal resection, severe perianal disease,
biological therapy, and previous failure of the surgical tre-
atn,lent.4,10,11,15717

In the cases with more complex procedures, Young-
Fadok et al. reported colostomy and ileostomy in two sig-
moid repairs, respectively, and one sigmoid resection with
diverting colostomy.'® Melton et al., however, demonstra-
ted a high rate of a stoma (51%), but notably, in their series
more patients underwent additionally small bowel surgery
(30% vs. 12%), received a high dose of steroids (>20 mg
prednisone) and had low preoperative albumin level (<3.5
g/dL).!” The literature data show a similar rate of a stoma
both in primary repair and sigmoid resection (Fig. 3).

The third important question is what type of stoma to
opt for. Several options have been described in the included
series such as synchronous ileo- and ascendo-/transverse
colostomy (after ileocecal resection or right colectomy)®17,
loop colostomy*1%!! terminal colostomy after Hartmann's
procedure, end ileostomy in cases with subtotal colectomy
or proctocolectomy, protective loop ileostomy in ileorectal
anastomosis.>*!7 In some cases, diverting ileostomy proxi-
mal to all anastomoses was used.®!%17 There is no convin-
cing evidence to recommend a particular type of stoma (the
types reported in the literature are given as supplementary
material).

We prefer, when indicated, ileo- and ascendo-/transver-
se colostomy because it is easier for closure with two linear
staplers in antiperistaltic fashion through a small incision.
A colostomy is preferable in concomitant severe perianal
disease because of more comfortable care and improved
comfort for the patient. Despite the limited literature data
and personal experience, we propose a decision-making
algorithm with the caveat for a tailored approach in every
case after a careful assessment of the local status and the
known risk factors (Fig. 7).

Finally, several reports describe the laparoscopic ma-
nagement of the ISE!®?223 In 1999 Watanabe et al. first
described a simple and effective method for primary re-
pair using a linear stapler in a case with ileorectal fistula.??
Using this technique, Ballester-Pla et al. reported no leaks
in a series with five patients.?® In the most extensive series
from Mount Sinai Hospital, Fennern et al. reported succes-
sful outcomes in 61 cases (35 primary repair and 26 sig-
moid resections) with a 31% conversion rate.!® A similar
proportion is stated in an emergency setting, mostly due

to difficult exploration, unclear anatomy, or impossible ad-
hesiolysis.?*

The limitations of the present study reflect the retrospec-
tive design of the studies included in the systematic review,
the small sample size, and the non-homogeneous informa-
tion. Moreover, the studies cover an extended period (40
years), and thus a bias due to a change of the experience,
and surgical practice could not be excluded.

CONCLUSIONS

Due to the paucity of literature data, based on the available
literature, we propose an algorithm with the caveat for a
tailored approach. A primary repair should be attempted
in the cases in which the sigmoid colon is disease-free or is
not involved in an adjacent abscess, and the defect is not on
the mesenteric border. The synchronous resection is not a
mandatory indication for a stoma, but rather case-by-case
decision is recommended after an evaluation of the risk
factors. No clear recommendation regarding the type of
stoma can be made.
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Pe3tome

BBepeHue: Xors uneocurmonptsie cauiy (VICC) npu 6onesun Kpona (BK) BcTpedaroTcst pefko, OHM MOTYT CTaTh CepbE3HOI IPO-
671eMOl1, 0COOEHHO [I/Is1 HEOMBITHBIX XUPYProB. KpoMe Toro, Texyuine peKoMeHAAUNY He IPeIaraloT YETKIUX UHCTPYKIUIT OTHOCHK-
TE/IbHO XMPYPrUIECKOll CTpaTerny B TAKUX CIydasx. 3echb IpefCTaB/lIeH CUCTeMATHYeCKUil 00630p MUTepaTyphl I OMpefeNeHNs

HaWIy4llel XUPyprudeckoil CTpaTerni U NpOCIEeKTUBHON! CepUM CTyvaes.

Matepuanbl n metoabl: CrucreMaTnyeckuit 0630p IPOBOAMICA B COOTBETCTBMU ¢ pekoMeHpanysamu PRISMA. Beuta npepcras-
JIeHa OIHOLIEHTPOBasl IPOCIEKTUBHasA 6as3a JaHHbIX ¢ 1 sHBapsa 2014 r. mo 20 aBrycta 2019 1. Boiu npoaHannsupoBaHbl BO3PACT,
npogomkuTenbHocTh BK n gacrora MICC, criemtHoCTh, IpefonepanioHHas JUarHOCTYKA, TUII ONlepallM, TUIT CTOMBI U OCTIOKHEHN,
a TaK>Ke MPOCIEKTUBHBIE CEPUY C/TyJaEeB.

Pe3ynbrartbl: B cucremaTnyeckuit ananus 6biiv BKIo4YeHbl 11 u3 69 crareii ¢ onucannem 505 nanuento. Yacrora nosienenus VICC
coctaB/sia 3-5% ot Beex maryenTtos ¢ BK. Kom6uHupoBaHHast 4acTOTa BBIAB/IEHNsI O Ollepanuy cocTasuia 71%. IlepsuaHoe Boc-
CTAaHOBJIEHME YCTAHOB/IEHO B 42% C/Iy4aeB; 9acTOTa CTOMBI cocTaBmiIa 31.5% C aHaIOTMYHOI JO/IeN IPU IEPBMYHOM BOCCTAHOB/IEHUM

" pe3eKkunun CMFMOBM}IHOﬁ KUMIIKN.

B mpezcTaBIeHHBIX CepusaX ONepypoBaHbl 35 u3 176 maryeHToB ¢ BK (51% B 9KCTpeHHBIX cTy4Yasx), 7 cny4daes ¢ VICC (4% Bcex ciy-
vaes 11 20% IpoonepupoBaHHbIX). [IpeonepalIoHHbI JMaTHO3 OCTaB/IeH ¥ 57%. [lepBudHOe BOCCTaHOB/ICHNE YCTAaHOBIICHO Y 71%,
TBYX3TaIlHOE BMEIIATENbCTBO CO CTOMOM — Y 58% IaljieHTOB.

3akntoueHune: IlepBu4HOE BOCCTaHOB/IEHME CllefiyeT UCIOMb30BaTh BO BCEX Cy4YasAX, KOrJla CUTMOBHUIHAsA KUIIIKA HE IIOpakeHa 3a-
6oneBaHyeM MM He OXBadeHa cocefHuMy abcreccamu. CHHXPOHM3MPOBAHHBIE pe3eKINN He SIB/IIOTCA 00s13aTeNIbHBIM TI0Ka3aHyeM
TJ1L CTOMBI, CKOp€ee PeKOMEH/yeTCsA MHAMBU/YaIbHbI MTOJXOJ, C OLLeHKOM ¢dakroposB pucka. Ha ocHoBaHun TOCTYIIHOI TUTEPaTyphl
He/Ib3s 1aTh YETKMUX PEKOMEHAALNIT OTHOCUTE/IBHO CTOMBI.

KnwoueBble cnosa

6omne3Hb KpoHa, 11€0CHIMOBY/IHbIE CBULIM, XVPYPrUdecKoe iedeHne
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