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Abstract

Background and aims: Diversion proctocolitis (DP) is a non-specific mucosal
inflammation arising in the defunctionalized colon and/or rectum following faecal
diversion (colostomy, ileostomy). Differential diagnosis of DP from the underlying
disease in patients with inflammatory bowel diseases (IBD) is often unclear. As a
result, it might be difficult to undertake any specific treatment. We aimed to sys-
tematically review the literature evidence on DP in IBD patients.

Methods: For this qualitative systematic review, we searched PubMed, EMBASE
and Scopus to identify all studies published until July 2021 including IBD patients
affected by DP.

Results: Overall, 37 papers published between 1982 and 2021 were included. A
total of 1.211 IBD patients were included: 613 UC (50.6%), 524 CD (43.3%), 66 IBD-
unclassified (IBD-U) (5.4%), 8 unspecified patients (0.7%). Most patients with DP are
asymptomatic, although inflammation is detectable in almost all patients with a
rectal stump. Reduced short-chain fatty acids and an altered microbiome, may
trigger mucosal inflammation and have been proposed as causing factors. An
increased risk of developing cancer on DP has been reported in patients with a
history of previous dysplasia/cancer.

Conclusions: The etiopathogenesis of DP is still unknown. The efficacy of
mesalamine, corticosteroids or short-chain fatty acids has not been proven by
randomized trials yet. Since the incidence of cancer of the rectal stump can reach
4.5 per 1.000 diverted patients-year, IBD patients undergoing subtotal colectomy
with end-ileostomy should undergo close endoscopic surveillance, being eventu-
ally counseled for surgery with or without the restoration of the intestinal

continuity.
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INTRODUCTION

Diversion proctocolitis (DP) is defined as a non-specific inflammation
arising in the defunctionalized colon and/or rectum after a colostomy
or an ileostomy with or without intestinal resection for various
indications.>?

The pathological entity was firstly named by Donald Glotzer in
1981.2 DP occurs in almost all patients (89%-100%) after diver-
sion surgery over a period of 3 months to 3 years,>* although the
majority of the patients with intestinal diversions remains
asymptomatic.

In patients affected by inflammatory bowel diseases (IBD) un-
dergoing diversion surgery for different indications and suffering
from DP with various grades of severity distinguishing DP from the
underlying IBD is a delicate matter.

In more detail, up to 70% of patients after diversion surgery for
perianal and/or refractory Crohn's proctitis remain diverted, even-
tually undergoing colectomy within two years, even with an optimi-
zation of the postoperative treatment.’ In patients with severe
perianal Crohn's disease (CD) diversion becomes permanent in half of
the cases.®

In acute severe ulcerative colitis (UC) refractory to medical
treatment a subtotal colectomy with end ileostomy is the standard
approach,” as the rectum is generally left in situ to avoid septic
complications.

Staged surgery has been increasingly adopted for UC when
colectomy is finally required for refractory disease, even on an
elective basis, with delayed surgical management of the rectal
stump.2? As concerns IBD-type unclassified (IBDU), a staged surgery
is wisely suggested before pouch reconstruction as histology has to
be clearly defined.'®

Overall, data for both UC and CD showed that 13% to 37% of
patients are expected to end up with a diverted rectum, although
only a few of them keep it permanently.'*1?

On one hand, DP may occur at the rectal stump until
completion proctectomy with or without ileal pouch-anal anasto-
mosis is performed.’®>'* On the other hand, patients undergoing
restorative proctocolectomy may experience diversion pouchi-
tis: the corresponding inflammatory disorder affecting the ileal
pouch.?

If completion proctectomy is not performed, the “forgotten”
rectum can cause tenesmus, bleeding or mucous discharge with a
decreased quality of life. 11415

Considering the increased risk of colorectal cancer that ranges
from 1.5 to 2.4 times higher in UC than in the general population,
increasing linearly after the 8th year of disease and being higher in
patients with extensive colitis,’®*” there is an unquestionable
indication to completion proctectomy in this subgroup of
patients.'®

So far, data from literature on DP are mostly derived from small
cohorts and have never been comprehensively reviewed. The pur-
pose of our systematic review is to provide an exhaustive overview of
the available data on DP in IBD patients.

METHODS

This work was conducted in accordance with the Cochrane Hand-
book? and Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) recommendations for reporting of sys-
tematic reviews.?°

Data sources and search strategy

For this qualitative systematic review, we designed a comprehensive
search strategy and searched PubMed/MEDLINE, Embase and Sco-
pus up to July 2021 to identify eligible studies. A hand-search of
abstracts from the annual meetings of Digestive Disease Week, the
American College of Gastroenterology, the European Crohn's and
Colitis Organization and the United European Gastroenterology
Week up to 2021 was also employed.

The search query employed both an exhaustive list of keywords
and index terminology whenever possible. The following text words
and corresponding Medical Subject Heading/Entree terms were used:

» o

“diversion colitis,” “diversion proctitis,” “diversion proctocolitis,” “in-

o«

flammatory bowel disease,” “rectal stump” and “colon/colonic stump.”
The Medline search strategy was: (((((((diversion proctitis) OR
diversion colitis) OR diversion proctocolitis) OR diversion procto-
colitis) OR rectal stump) OR colonic stump) OR colon stump) AND
((((inflammatory bowel disease) OR Crohn's disease) OR “Colitis,
Ulcerative’[Mesh]) OR Crohn). The full search strategy is available in
the Supplementary material.

No date or language filters were employed in the search. Liter-
ature search was independently performed and verified by two au-

thors (ADB, GR).

Inclusion and exclusion criteria

The inclusion criteria were: (a) studies including confirmed IBD pa-
tients with DP; (b) studies investigating at least one among epide-
miology, etiopathogenesis, clinical presentation, endoscopic and
histological findings of DP as well as treatment options and out-
comes; (c) studies reporting complications of DP. No restriction on
the type of study was applied. Full-text papers, conference abstracts
and case reports were included. Studies on pediatric populations
were excluded. All editorials, letters or review articles were excluded.
Animal studies were excluded as recommended in the Cochrane

Handbook of Systematic Reviews of Interventions.?

Selection process, data extraction and quality
assessment

Two authors (ADB, GR) independently screened the titles and ab-
stracts yielded by the search. Full reports were obtained for all titles

that appeared to meet the inclusion criteria or where there was any
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uncertainty. Disagreements were resolved through collegial discus-
sion. The reasons for excluding trials were recorded. When there were
multiple articles for a single study, the latest publication was used. The
selected papers/abstracts were reviewed for the following key issues:
demographics, epidemiology, etiopathogenesis, type and indication of
surgery, clinical presentation, endoscopic and histological findings of
diversion colitis as well as treatment options, outcomes, and compli-
cations. The Newcastle-Ottawa Scale (NOS) score was used to assess
the quality of nonrandomized clinical trials, while the Jadad score was
adopted for randomized clinical trials.2*?2 The NOS score of 6 or
higher identified high-quality studies, while scores of 4-5, and lower
than 3 indicated moderate- and low-quality studies, respectively. A
Jadad score of 3 or higher identified high-quality studies.

RESULTS

The literature search revealed 661 publications: after excluding any
duplicate, 425 were screened. After reviewing the title and abstract
and, if necessary, the full publication, 388 records were rejected. After
the reviewing process, a total of 37 publications met the inclusion
criterial1828-57, thirty-three full-text (89.2%)11:18:28.51.54.56 5nd four
abstracts (10.8%).52°%°557 Figure 1 illustrates the selection process.
All studies were single-center experiences, published between 1982
and 2021. The study design was as follows: two randomized studies
(5.4%),%%* four prospective studies (10.8%),3%34%84° 14 retrospec-
tive studies (37.9%),182425:36:39:4244,5052-57 44 17 case reports/se-

(45 9%) 23,26,29,31,32,35,37,41,43,45,47,49,51,56

ries Two papers were

h34,35

written in Frenc and one in German,?® all remaining papers were

written in English. Table 1 presents all the included studies. According

to the NOS score, 12 studies were of high-quality

(32.4%),11:18:33:36.39.40.44,50,53,55.57 e paper was of low quality,”® and

the remaining studies were moderate-quality studies (59.5%) (Ta-
ble S1, supplementary material). A Jadad score of 4 was assigned to the
randomized studies.3%#¢

A total of 1.211 IBD patients with an intestinal diversion (ileos-
tomy and colostomy) were included: 613 UC (50.6%), 524 CD (43.3%),
66 IBD-unclassified (IBD-U) (5.4%) and 8 unspecified patients (0.7%).
More than half of affected patients were female (607 [50.1%]), 539
were male (44.5%), and in 65 cases the gender was not specified (5.4%).
The age of the included patients ranged from 16 to 86 years.

Incidence and pathogenesis of DP in IBD
Five studies investigated the incidence of DP in IBD.18:28:335054 The
incidence of DP in patients with pre-existing IBD ranged from 71.4%
to 100%.18:28:335054 post-operatively, a variable amount of patients
(from 7.5% to 70%) concurrently developed DP and IBD in the
diverted segment.'®°%5* The earliest macroscopic deterioration of
the diverted rectum could be observed after 2-3 months after index
surgery.242831.33

Four studies reported possible pathogenetic factors of
DP.27:344651 The colonic epithelium is damaged due to a deficiency of
nutrients derived from the anaerobic bacterial fermentation of starch
and proteins by the flora, such as short-chain fatty acids (SCFAs),
above all, butyric acid.*® The lack of oxidative substrates prompts
inflammation and damages cell tropism.*® Anaerobes, especially
Gram-positive rods and Peptostreptococci, were isolated in higher
concentrations from swabs of the rectal/oostomy mucosa in the IBD
group rather than in non-IBD diverted patients.*® An overall dimin-

ished in vitro production of SCFAs of the isolated genera was

Records identified through PubMed
(n=420), Embase (n=96) and
Scopus (n=145) searching
(n=661)

Additional records identified

through other sources
(n=2)

Identification

(n=663)

Total number of records identified

Screening

(n=425)

Studies reviewed after duplicates removal

Excluded as not relevant to subject
(n=231) or pediatric population

v

v

(n=29), animal studies (n=4), review
articles (n=113) or editorials (n=11)
(n=388)

Eligibility

(n=37)

abstracts

Included

Included for the qualitative synthesis

- 33 full text, 4 conference

- two randomized studies, four
prospective studies, fourteen
retrospective studies, and
seventeen case reports/series

FIGURE 1 Preferred Reporting Items for Systematic Reviews flow diagram



1160 |

UNITED EUROPEAN GASTROENTEROLOGY JOURNAL

TABLE 1 Studies included in the analysis

Reference

Lavery IC
et al.?®

Korelitz BI
et al.?*

Haas PA,
Haas
GP*

Harig et al.?®

Neut C

et al.?’

Lohr HF
et al.®

Komorowski
RA2?

Guillemot F
et al.*°

Yeong ML
et al.3!

Warren BF
et al.®2

Winslet MC
et al.%®

Neut C

et al.®*

Lavoine E
et al®

Geoghegan
JG
et al.3¢

Rice AJ
et al.¥”

Schauber J
et al.3®

Asplund S
et al.%?

Winther KV
et al*°

Béhm G
et al.?

Borralho P
et al.**

Chetty R
et al.*?

Ishihara S
et al.*®

Munie S
et al**

Gill P et al.*®

Year

1982

1985

1988

1989

1989

1989

1990

1991

1991

1993

1994

1995

1996

1998

1999

2000

2002

2004

2007

2008

2009

2011

2013

2013

Study design

Case series

Retrospective

Retrospective

Case series

Case series

Case report

Case report

Prospective,
randomized, double-
blind

Case series

Case series

Prospective, controlled

Prospective

Case series

Retrospective

Case report

Prospective, double-

blind, crossover

Retrospective

Prospective,

observational

Retrospective

Case report

Retrospective

Case report

Retrospective

Case series

Na

16

13

10

15

22

18

44

82

42

31

21

32

uc cp
3 2
16
13
1
2 8
2
2
4
3 2
15
22
18
44
1
1 8
22 19
29 13
31
1
18 3
1
32
4 3

IBD-U Type of surgery/diversion

Subtotal colectomy

13 subtotal colectomies, 1
ileostomy, 2
colostomies

Subtotal colectomy

Sigmoid resection

lleostomy, colostomy

Subtotal colectomy

Colostomy or ileostomy,
with/without resection

Colostomy or ileostomy,
with/without resection

Subtotal colectomy

Subtotal colectomy

17 subtotal colectomies, 5
hemicolectomies

NS

Colectomy before ileo-
rectal anastomosis

Right hemicolectomy or
colonic resection

Subtotal colectomy with
ileostomy

Subtotal colectomy with
ileostomy

41 De-functioned colorectal
resections

Colectomy with terminal
ileostomy

Subtotal colectomy

Subtotal colectomy

Completion proctectomy
and colectomy

lleostomy without
resection

Subtotal colectomy

De-functioned colorectal
resections

Investigated features

Cancer of rectal stump

Incidence, clinical presentation,
endoscopic features, re-
anastomosis

Clinical presentation, endoscopy

Treatment with SCFAs

Endoscopic features, pathogenesis

Clinical presentation, endoscopy

Histology

Treatment with SCFAs

Histology

Histology

Histology, pathogenesis, re-
anastomosis

Pathogenesis, treatment with SCFAs

Histology

Cancer of rectal stump

Histology

Treatment with SCFAs

Histology

Clinical, endoscopic and histological

features

Complications

Histology

Histology

Complications

Complications

Histology
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TABLE 1 (Continued)
Reference Year Study design N? ucC Ccbh IBD-U Type of surgery/diversion Investigated features
Luceri C 2016 Randomized, double- 4 Subtotal colectomy Treatment with SCFAs
et al.4¢ blind, placebo-
controlled
Matsumoto S 2016 Case report 1 1 Subtotal colectomy with Treatment
et al.¥’ ileostomy
Nyabanga 2017 Case report 1 1 Diverting loop ileostomy Complications, endoscopic
CcT treatment
et al.*®
Zundler S 2017 Case report 1 1 Diverting sigmoid ostomy  Treatment with SCFAs
et al.*
Bettner W 2018 Retrospective 154 75 79 De-functioned colorectal Cancer of the rectal stump
et al.>® resections
Tominaga K 2019 Case report 1 1 lleostomy, pouch Treatment with FMT
et al.>?
Katerji R 2019 Retrospective 19 11 1 7 Colostomy or ileostomy, Histology
et al.>? with/without resection
Yzet C 2019 Retrospective 81 81 Colostomy or ileostomy, Complications
et al.>® with/without resection
Ten Hove JR 2019 Retrospective 250 66 167 17 Subtotal colectomy (66.4%) Complications, cancer of the rectal
et al.'® stump
Wasmann 2020 Retrospective 204 204 Subtotal colectomy Incidence, endoscopy, histology
KA
et al.>*
Kassim G 2020 Retrospective 27 27 Colostomy or ileostomy, Complications
et al.>® with/without resection
Lane A 2021 Case report 1 1 Hemi-colectomy with loop Treatment
et al.>® ileostomy
Fu Z et al.®” 2021 Retrospective 79 63 15 1 NS Histology

Abbreviations: CD, Crohn’s disease; DP, diversion proctocolitis/pouchitis; FMT, fecal transplantation; IBD, inflammatory bowel disease; IBD-U,
unclassified IBD; NS, not specified; SCFAs, short chain fatty acids; UC, ulcerative colitis.

2Exclusively IBD patients.

reported in comparison with non-diverted controls, with particular
respect to butyric acid.?’” Tominaga et al. detected a decreased
relative concentration of Firmicutes and increased Proteobacteria in
the ileal pouch affected by diversion pouchitis of an UC patient.’*

Additionally, a sustained high rate of cellular proliferation in CD
patients with exclusion of the fecal stream can be observed.®® This
hyper-proliferation contrasts with the diversion-induced hypoplasia
of non-IBD controls.>®

Clinical presentation

Symptoms of DP were assessed in 17

11,18.25.26.28,31,36,404144.47495556, o0\ o minority of the IBD
(30%-40%) that symp-
toms, 113036404144 pactal bleeding and rectal pain were reported as
11,18,25,26,29,31,40,41,44,48,49,56

studies

patients develop DP experience

DP symptoms in 13 reports
11,18,25,40,41,44,49

and 7 reports,

respectively. respectively. Overall, two cases of severe

active bleeding at presentation, requiring blood transfusion or endo-
scopic treatment, were described.'**® Additionally, tenesmus, lower

abdominal pain and mucous
present.11'18'25'26‘28'31'36'40'41'44‘47'49'55'56

discharge may be

Endoscopic and histological findings

The endoscopic/macroscopic evaluation of DP in IBD was
reported in 16 StUdieS.18’23'24'26'27'29'31’39'40'43'46'48’50’54'56 Diffuse
granularity, erythema, mucous plugs, reduction of the vascular

could be detected in the majority of the
18.23,24.2627.29.31.39.4043.464850.54.56 Erocions, aphthous-type

pattern
studies.
lesions and ulcerations of various severity may also be associ-
ated.3147505254 Harig et al. proposed to score each of five ab-
friability,
erosions) as O (absent), 1 (mild) or 2 (severe), with a total sum

normalities (e.g., erythema, edema, granularity and

ranging from O to 10.2° The inflammation of DP tends to be most
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TABLE 2 Included studies investigating medical treatments
Reference  Year Study design N? Intervention Success rate P Outcome
Harig 1989 Case series 1 SCFAs enemas 60 ml/twice daily 1/1 NA Endoscopic and histological
et al.2¢ for two to three weeks healing
Two patients in maintenance for One CD patient included
6 months (60 ml twice with good response to
weekly/daily) SCFAs
Guillemot F 1991 Prospective, 4  SCFAs enemas 60 ml/twice daily Partial endoscopic response NA No endoscopic or histologic
et al.%° double-blind versus saline solution enemas, in 1 CD patient changes after SCFAs
14 days of treatment therapy
Neut C 1995 Prospective 4 SCFAs enemas 60 ml/twice daily No difference between the two NA SCFAs enemas do not
et al®* for 14 days groups concerning bacterial induce significant
counts and species changes in the microbial
flora
Schauber J 2000 Prospective 9 Treatment with SCFAs versus Endoscopic improvement in 5/7 NA No superiority of SCFAs
et al.®® saline solution in SCFA group, 2/7 in the enemas over placebo
placebo group
Luceri 2016 Randomized, 4 Treatment with SCFAs versus Significant reduction of the <0.01 Endoscopic improvement
et al.* double-blind, saline solution endoscopic grading after and microscopic atrophy
placebo- treatment (from 1.3 + 0.21 reduced
controlled to 0.4 + 0.16, n = 10)
Matsumoto 2016 Case report 1 5-ASA (1g) plus prednisolone 1/1 NA Endoscopic response one
Setal? (20 mg) enemas once daily month after therapy
start
Nyabanga 2017 Case report 1 Endoscopic treatment with 50%- 1/1 NA Effective hemostasis in
CcT dextrose sprayed solution severe bleeding in
et al.*® diversion pouchitis
Zundler S 2017 Case report 1 Treatment with SCFAs (coconut  1/1 NA Endoscopic and histologic
et al.*? oil as a rectal enema) remission after 8 weeks
of treatment
Tominaga K 2019 Case report 1 Treatment with FMT 1/1 NA Clinical and endoscopic
et al.>! response in diversion
pouchitis of a UC
patient
Lane A 2021 Case report 1 Exclusive elemental diet - enteral 1/1 NA Clinical remission
et al.>® feed

Abbreviations: 5-ASA, mesalamine; CD, Crohn’s disease; FMT, fecal transplantation; IBD, inflammatory bowel disease; NA, not applicable; SCFAs, short

chain fatty acids; UC, ulcerative colitis.
2The number of included patients refers exclusively to IBD patients.

prominent and early in the rectum, with a subsequent proximal
progression at the later endoscopic evaluations.?* The severity of

endoscopic inflammation was mild in the majority of the patients
(60%-80%)18:23:24:26.27,29.31,39,40,43,46,48,50,54,56

Histology was assessed in 17 studies.?>2%:31:33:35.37.39.42:45.47.52,

54-36 Numerous non-specific microscopic findings such as crypt
branching or atrophy, crypt distortion, mucin depletion, regenerative
hyperplasia, Paneth cell metaplasia and thickening of muscularis mu-
cosa were present.2232334945 | addition, crypt abscess, ulceration
and superficial coagulative necrosis were described.2?323%4045 |gD
patients were found to have superimposed chronic histologic
changes.®?*2 In UC patients with concomitant DP histologic features
resembling Crohn's disease were observed, which can lead to a
misdiagnosis of DP in these patients.*? A substantial histological

overlap between Crohn's disease and DP is acknowledged by further

studies.*? Transmural lymphoid aggregates and mucosal follicular
lymphoid hyperplasia were the main histologic feature of DP and
were found, overall, in more than 60% of diverted IBD pa-
tients.2>29:31:33,35,37,39,42.4547,52,54-56 Thay were not associated with
the duration of the defunctionalization and were equally present in CD
and UC patients.®? Granulomatous vasculitis and lymphocytic phlebitis
were also proposed as distinguishing microscopic characteristics of DP

superimposed to IBD.3742

Medical and surgical treatment

Medical or surgical treatment of DP in IBD was investigated in 15

11,24,26,28,30,33,35,38,46,49,51,56

studies, including one case report inves-

tigating a dietary regimen.>®
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TABLE 3 Different formulations of SCFAs employed in the included studies

Reference SCFAs formulation
Harig Enema of sodium acetate (60 mM), sodium propionate
et al.?¢ (30 mM), sodium n-butyrate (40 mM), plus sodium
chloride (about 22 mM)
Guillemot F  Enema of sodium acetate (60 mM), sodium propionate
et al.%° (30 mM), sodium n-butyrate (40 mM), plus sodium
chloride (about 22 mM)
Neut C Enema containing acetate (60 mmol/L), propionate
et al3* (30 mmol/L) and n-butyrate (40 mmol/L)
Schauber J Enema of sodium acetate (80 mM), sodium propionate
et al.®® (30 mM), sodium n-butyrate (40 mM)
Luceri Enema (Naburen©, Promefarm, Italy), containing
et al.4¢ sodium butyrate (2 g/30 ml; 600 mmol/L)
Zundler S 100 ml of coconut oil (abundant in SCFAs) as a rectal
et al.* enema

Intervention

60 ml twice daily for two
to four weeks (n = 1)

60 ml twice daily for 14
days (n = 2)

60 ml twice daily for 14
days (n = 4)

60 ml twice daily for 3
weeks (n = 9)

Outcome

The endoscopic response and microscopic
resolution of DP

Endoscopic and histologic response

SCFAs enemas do not induce significant changes in
the microbial flora of patients with DP

No significant difference between SCFAs and saline
as concerns clinical, endoscopic, and histologic
response

Twice daily (36 mM totally) The endoscopic grading score was significantly

for 30 days (n = 10)

Daily coconut oil rectal
application (n = 1)
continuously for
6 months

reduced, no adverse effects.

Clinical remission, endoscopic and histologic
improvement after 6-8 weeks

Decrease of epithelial cell necrosis in vitro.

Note: Reported n refers exclusively to IBD patients included.

Abbreviations: DP, diversion proctocolitis; IBD, inflammatory bowel disease; SCFAs, short chain fatty acids.

Four studies reported surgical restoration of gut continuity as the
curative treatment in DP,?4283335 gple to restore the endoscopic
normality, overall, in 34 IBD patients.24’28*33'35 Indeed, the endoscopic
appearance of the colonic and/or rectal mucosa returned to normality

within 1 to 8 months from surgical re-anastomosis?+28:333. 3 histo-

logic response or remission was also observed 24283335

All the included papers investigating medical therapies for DP in
IBD patients are presented in Table 2. Among the treatment options,
mesalamine and corticosteroids enemas were employed in a single
case report.48

Beyond conventional therapies, SCFAs were administrated as
treatment for DP in six studies?3934384649 Taple 3 elucidates the
different SCFAs formulations employed in the studies included in our
analysis. A treatment course with SCFAs instillation induced an
endoscopic and histologic response or remission in three studies,
totally in six IBD patients.?%4%4? Notably, the histological examina-
tions of biopsies collected after therapy showed almost a complete
remission with disappearance of erosions and crypt abscesses and a
reduction in lymphoid follicles.?® In details, a randomized, double-
blind, placebo-controlled clinical trial showed that the endoscopic
grading was significantly reduced in the treatment group, particularly
in IBD patients (n = 3), receiving sodium butyrate enemas (2 g/30 ml;
twice daily for 30 days).*® The authors demonstrated that SCFAs
have anti-inflammatory and regenerative effects including the
up-regulation of growth factors for mucosal repair®®; this effect is
supposed to be more prominent in IBD than in non-IBD patients.*®
Conversely, no significant improvement after SCFA irrigation was
documented in two studies (n = 13).5%%8

Finally, fecal transplantation (FMT) induced a clinical and endo-

scopic response in a single patient with severe diversion pouchitis,

after conventional therapy failure.>* Endoscopic treatment, specif-
ically 50%-dextrose sprayed via a catheter, was described as an

effective hemostatic strategy in severe bleeding.*®

Complications and sequelae of the diverted rectum

Eleven studies reported complications of DP in IBD pa-
tients,11:18:23:36:404344.4850.5355 Among benign complications, in a
large retrospective cohort stenosis and shrinkage of the rectal stump
was detected in 29.8% (57/191) and in 25.6% (49/191) of the pa-
tients, respectively.'® Others possible sequelae of the diverted
rectum/colon were fistulae, perianal irritation, sexual difficulty and
perforation.*>>%>5 The incidence of cancer in the diverted segment
was investigated in seven studies.11:18:23434450.55 Among the popu-
lation of these studies taken together (495 patients), 13 cases (2.6%)
of rectal and anal cancer and 11 cases (2.2%) of dysplasia
occurred, 1182343445055 Qyery||,
55,8 months (range 3.4 - 468 months).}b182343445055 \When re-
ported, the estimated incidence of cancer in the rectal stump varied
from 3.9 to 4.5 per 1.000 diverted patients-year.'®°° Among the 13

patients that developed cancer, the earliest case occurred after more
0

the mean follow-up was to

than 4 years from index surgery,”® while all the remaining cases
occurred after more than 8 years.'®4*55 As concerns the IBD type,
more cases of both cancers and high-grade dysplasia were observed
in the UC cohort.’® Ten Hove et al. proposed that the increased risk
of cancer might be due to a genetic background of susceptibility to
dysplasia and suggested the potential benefit of proctectomy in pa-
tients with a previous history of colorectal neoplasia.® In this cohort,

the finding of colorectal neoplasia in the removed colon was
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associated with advanced rectal stump cancer (RSC).® A further
study indicated a microscopically active inflammation of the diverted
colon and a long disease duration (>10 years) as possible risk factors
for cancer/dysplasia of the rectal stump.>°

A compliance rate as low as 40% to the advised annual surveil-

lance sigmoidoscopy was observed by Munie et al.**

DISCUSSION

This systematic review illustrates the present understanding of DP in
IBD patients. Care for DP in diverted IBD patients is challenging both
in the diagnosis and treatment. Up to 67% of stomas in IBD patients

d58

would never be reverted’® with the subsequent occurrence of DP in

almost all patients.1828335054 The presentation can range from no
symptoms to an extremely disabling condition. Furthermore, the
differential diagnosis represents an issue, and no distinctive endo-
scopic or histological feature defines DP, except for follicular
lymphoid hyperp|asia.25'29'31'33'35’37'39'42'45'47'52’54_56 Due to the
absence of univocal characteristics, this entity is probably under-
diagnosed and remains a diagnosis of exclusion.

The reversal of diversion by restoration of intestinal continuity
is the most effective strategy for the treatment of DP in terms

of both endoscopic and histological 24283335 Kyt it

response,
carries risks and is not always feasible because re-anastomosis
entails inflamed mucosa. Therefore, a conservative approach with
topical medications, as monotherapy or in combination, or SCFAs

might be used (Figure 2). One of the main findings of our

DIAGNOSIS

Clinical history Endoscopy
« Pelvic and anorectal pain
+ Mucoid rectal discharge
« Tenesmus or urgency

+ Rectal bleeding

« Edema (60%)
« Erythema
« Erosions and ulcers

Most patients have no

« Mucosal friability (80%)

If possible, score according to

Histology

« Prominent lymphoid follicular hyperplasia
« Relative preservation of mucosal architecture

Numerous non-specific findings are also present

symptoms Harig et al
absent mild severe
DIFFERENTIALS

Infectious

Radiation proctitis
can occur after treatment
of all pelvic malignancies

ischemic changes, and

Ischemic injury

crypt atrophy

mucin depletion, cryptitis

Relapsed IBD
Immunohistochemistry

and crypt abscess stains for pathogens

PATIENTS’ STRATIFICATION
(according to Szczepkowski et al) (60)

Low risk of DP
no clinical, endoscopic nor
morphologic signs

FIGURE 2 Proposed algorithm for diversion proctocolitis/pouchitis: from diagnosis to treatment and surveillance. Question marks

Moderate DP Severe DP
moderate symptoms and severe symptoms and signs
signs of DP of DP
MEDICAL TREATMENT | | SURGERY

Steroids enemas

Mesalamine (5-ASA) enemas
Butyrate (SCFAs) enemas

Surgical re-anastomosis
represents the curative
treatment for DP

I

| ENDOSCOPIC CANCER SURVEILLANCE |

Patients stratification (?) |

Low risk

« Absence of family history

of CRC

« Short disease duration
« Negative history for CRC or

high-grade dysplasia

'

Every 3 years (?)

indicate discussed issues due to literature controversy or scarcity of data

High risk
« Prior history of CRC or high-grade
dysplasia (61)
+ CRC Family history
+ Long standing disease
« Stump stenosis
« Severe inflammation
+PSC(62)
4

Every 12 months (?)
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systematic review is that the evidence on the treatment with
SCFAs is very poor and too divergent to be incorporated as first/
standard line.

Due to the risk of inflammation and stenosis as well as of rectal
cancer, the diverted colon/rectum cannot be “forgotten” even in
asymptomatic patients. Patients with an acceptable perioperative
risk should receive a balanced counseling, also in term of possible
sexual, fertility and urinary impairment, and be eventually advised for
surgery.

In Figure 2 an algorithm on how to manage IBD patients with
diverted colon/rectum is suggested. Concerning the delicate issue of
differentiating between a relapsed IBD activity and DP, histology ap-
pears the most reliable parameter (Figure 2). Currently, a standardized
approach to this disease is required. For example, a validated endo-
scopic score would implement the evaluation of therapy response.
Patients with DP can be stratified only clinically (Figure 2),%? while an
acknowledged endoscopic score (i.e., as proposed by Harig et al.) of
severity is needed to drive surveillance as well as the risk assessment
of cancer with a major impact on the indication for proctectomy. The
attempt to classify the microscopic lesions, especially lymphoid
follicular hyperplasia, both quantitatively and qualitatively (i.e., in the
lamina propria vs. transmural) seems also possible.

With respect to cancer risk, what emerges from our systematic
review is that the incidence of RSC ranges varied from 3,9 to 4,5 per
1.000 diverted patients-year.®>°

In a Swedish cohort of patients with UC that underwent subtotal
colectomy, with a deviated rectum or an ileorectal anastomosis, a
history of severe dysplasia or previous colon cancer, a longer dura-
tion of disease and concomitant primary sclerosing cholangitis were

).69 A concomitant

recently associated with the rectal cancer (Figure 2
primary sclerosing cholangitis has been associated with rectal stump
carcinoma in a further retrospective case-control study.®® However,
whether the same risk factors have an impact in DP patients or are
rather independent from DP is yet to be established.

A prior history of CRC or high-grade dysplasia, a positive family
history for CRC and a long-standing disease can be considered risk
factors imposing shorter surveillance intervals (Figure 2).18°¢

Except for UK recommendations endorsing the need for endo-
scopic surveillance of the rectal stump and supporting the completion
proctectomy as prevention of malignancy,®? guidelines instructing on
the surveillance timing in IBD patients with diverted colon/rectum
are lacking.

The strength of our systematic review was to address several
practical aspects of DP in IBD with respect to diagnosis, treatment
and surveillance; however, the heterogeneity and the moderate
quality of the included papers represented a limitation.

In conclusion, despite the data gathered so far, DP remains in the
“Twilight Zone” of the inflammatory diseases of the colon-rectum
with many open questions regarding pathogenesis, classification

and management, warranting clarification from the future research.
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