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Background/Aims: Endoscopic stenting for stricturing Crohn’s disease (CD) is an emerging treatment that achieves more persistent
dilatation of the stricture over time than endoscopic balloon dilatation (EBD). We aimed to explore the efficacy and safety of stenting
for the treatment of CD strictures.

Methods: A systematic electronic literature search was performed (PROSPERO; no. CRD42022308033). The primary outcomes were
technical success, efficacy, complication rate, and the need for further interventions due to reobstruction. The outcomes of partially
covered self-expanding metal stents (PCSEMS) with scheduled retrieval after seven days were also analyzed.

Results: Eleven eligible studies were included in the review. Overall, 173 patients with CD were included in this study. Mean percentage
of technical success was 95% (range, 80%-100%), short-term efficacy was 100% in all studies, and long-term efficacy was 56% (range,
25%-90%). In patients with a scheduled PCSEMS retrieval, the long-term efficacy was 76% (range, 59%-90%), the mean complication
rate was 35% (range, 15%-57%), and the major complication rate was 11% (range, 0%-29%).

Conclusions: Endoscopic stenting with scheduled PCSEMS retrieval may be considered a feasible second-line treatment for short CD
strictures to postpone surgery. However, larger head-to-head prospective studies are needed to understand the role of stenting as an al-

ternative or additional treatment to EBD in CD.
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INTRODUCTION

Crohn’s disease (CD) is a chronic disorder characterized by
segmental and transmural inflammation that can affect the
entire gastrointestinal tract. Approximately half of patients with
CD develop stricturing or penetrating complications within 10
years of diagnosis.' In the presence of chronic and severe in-
flammation, as is seen in CD, mesenchymal cells accumulate in
the area of the defect and secrete excessive extracellular matrix
components to repair tissue damage, resulting in a reduction in
the diameter of the lumen and obstruction.”” Fistulizing disease
is often found in conjunction with stricture, probably due to the
progression of disease in regions of full-thickness bowel wall
inflammation in a high-pressure region upstream of an under-
lying stenosis.”” The most common locations of clinically ap-
parent strictures are the ileum and ileocolic region, presumably
due to the smaller diameter of the ileum relative to the colon.””
Up to 75% of patients with CD require surgery during their
lifetime, with an overall surgical recurrence risk of 36%."” Ex-
tensive small bowel disease or multiple surgeries can result in
short bowel syndrome."’ The main indications for surgery are
enteric stricture or obstruction.” According to the Vienna and
Montreal classifications, stricturing behaviour is defined as the
occurrence of constant luminal narrowing, demonstrated by
radiologic, endoscopic, or surgical examination, combined with
pre-stenotic dilatation and/or obstructive signs or symptoms

without evidence of penetrating disease.'""”

Clinical symptoms
are not highly correlated with the presence and severity of small

bowel strictures on cross-sectional imaging or endoscopy.”’ The

management of fibrotic strictures includes medical treatment,
surgical resection, or bowel length preserving procedures such
as strictureplasty and endoscopic balloon dilatation (EBD).
Early resection in ileocecal stricturing CD was found to be as-
sociated with longer clinical remission than prolonged medical

14-1
treatment'*"°

and 50% of symptomatic small-bowel stenosis
treated with anti-TNFa will require surgical resection within
four years."” In the last two decades, EBD has emerged as a
reasonable treatment option for short strictures (length <5 cm)
accessible with an endoscope, with a technical success of 86% to
95%, major complication rate of 2% to 10% and long-term clin-
ical efficacy of 58% to 70%. EBD delays the need for surgery,
reduces the risk of short bowel syndrome, and has a lower rate
of complications than surgery. About 40% of patients need two
or more EBDs, and ultimately 43% need surgery, within a mean
period of 15 months."*” To avoid this high risk of recurrence,
other endoscopic modalities have been evaluated, such as stent
insertion, needle-knife stricturotomy, and intralesional steroid
or anti-TNFa injection; however, these cannot be recommend-
ed for routine practice given limited evidence.

Endoscopic metallic stents have been successfully used for
strictures in other conditions, such as esophageal and colonic
malignancies” or anastomotic stenosis.”” Japanese authors first
proposed the use of self-expandable metallic stents (SEMS),
which allow a persistent effect overtime with a longer dilatation
of the stenosis than with EBD.” The insertion of self-expanding
stents in CD strictures was first studied in single case reports
and case series to delay the time to surgical resection,””” with a
high technical and clinical success but also a high rate of com-
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plications (63%), and overall migrations of fully covered stents
placed and maintained in situ in the long-term. Interestingly, re-
cent studies have suggested the use of partially covered stents and
their retrieval after a short period (seven days).” The aim of this
study was to systematically review the available evidence in terms
of efficacy and safety of the use of stents in stricturing CD.

METHODS

This systematic review was performed following the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses
guidelines.” We used a predetermined protocol (PROSPERO;
no. CRD42022308033, April 2022). A systematic electronic
literature search was conducted using the PubMed, Scopus,
and CENTRAL databases. The final study was performed in
November 2022, with no restrictions. The keywords used in
the research process were: “Crohn’s disease” or “inflammato-
ry bowel disease”; “obstruction’, “stenosis’, or “stricture”; and
“SEMS”, “stent’, or “self-expandable metallic stent”. The search
was supplemented with the bibliographic section of each article
and other published reviews. The articles were independently
scanned for eligibility by two reviewers (GBS and RL) (Fig. 1).
The inclusion criteria were as follows: (1) patients with CD
undergoing colic, ileocolic, or ileal stenting due to anastomotic
strictures, that is, post-surgical, or no anastomotic strictures,

namely de novo strictures occurring in non-operated patients as a

Records identified
n=358

result of chronic transmural inflammation in the natural history
of CD; and (2) randomized controlled trial (RCT), prospective or
retrospective studies. The exclusion criteria were as follows: (1)
patients with causes of obstruction other than CD; (2) patients
with upper gastrointestinal stenosis; and (3) case reports.

The primary outcomes were: (1) technical success; (2) short-
term efficacy (relief of obstructive symptoms immediately after
stenting); (3) long-term efficacy (relief of obstructive symptoms
within 1 year or at the last follow-up); (4) complication and
major complication rates; and (5) the need for surgical or endo-
scopic intervention due to recurrence of obstruction. Compli-
cations were considered as medical problems that occur during
or after a procedure, caused by the procedure itself, and char-
acterized by pain, perforation, bleeding, reobstruction, or stent
migration. Major complications were defined as the need for
hospitalization, surgical, or endoscopic intervention, not con-
sidering asymptomatic migrations. The recurrence of obstruc-
tion per se was not determined directly to avoid heterogeneity
of data due to the type, duration, or severity of symptoms, but
was determined indirectly by analyzing the need for surgical or
endoscopic intervention.

The secondary outcomes were the safety and efficacy of par-
tially covered stents with scheduled retrieval after seven days
compared to other types of stenting.

The risk of bias was assessed using the National Institutes of
Health Quality Assessment tool (Table 1).”*"*** The heteroge-

Records removed before screening:

Identification Pubmed =130

Scopus n=215
CENTRAL n=13

A4
Records screened

A4

Duplicate records removed: n=91

Records excluded after title and abstract review

A4
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Screening l
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Reports excluded:
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Case reports: n=15
Reviews or Commentary: n=97

Fig. 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses flow diagram.
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Table 1. National Institutes of Health assessment tool for publication bias

Rg';lll.rt L:tv ;il.e Attar et 2a;l Branche %E al. Loras Etfz‘l' Kal:tt :‘Ill.sen Das et ag Hedenstriin}0 Attar ets%l. La;:l:lz.za Loras et 3&}1

Qo1 (o (2012) (2012) (2012) (2016)° (2020 etal. (2021)" (2021) 021 (2022)
Q1 v v v X v v v v v X v
Q2 X v v v v v v v v v v
Q3 X v X X X v X v X X X
Q4 v v v v v X v v v v v
Q5 v v v v v v v v v v v
Q6 X X v X v v X v v X v
Q7 v v v v v v v v v v v
Q8 NA NA NA NA NA NA NA v v NA v
Q9 v v v v v v v v v v v

5 (fair) 6 (fair) 7 (good) 5 (fair) 7 (good) 7 (good) 6 (fair) 9 (good) 8 (good) 5 (fair) 8 (good)

QI, Was the study question or objective clearly stated?; Q2, Was the study population clearly and fully described, including a case definition?; Q3, Were
the cases consecutive?; Q4, Were the subjects comparable?; Q5, Was the intervention clearly described?; Q6, Were the outcome measures clearly defined,
valid, reliable, and implemented consistently across all study participants?; Q7, Was the length of follow-up adequate?; Q8, Were the statistical methods
well-described? Q9, Were the results well-described?; NA, not applicable; good: 7-9 criteria were fulfilled; fair: 4-6 criteria were fulfilled; poor: 0-3 criteria

were fulfilled.

neity and small population sizes of the studies did not allow for
a meta-analysis. The results are expressed as means and ranges
(minimum and maximum values).

RESULTS

Baseline characteristics
Eleven studies were considered for this review: two were pro-

24,27

spective,”™” two were randomized control trials comparing

25,26,32-35
37 and one

stenting with EBD,”*”' six were retrospective
was both prospective and retrospective (85%)* (Table 2).”**"*

A total of 173 patients with CD were observed, with a mean
number of 16 patients (range, 4-46) per study; 47% were fe-
male. The mean age of the patients at the time of stenting was
47 years (range, 43-54 years). The mean duration of CD was
22 years (range, 11-46 years). Each patient underwent a single
stent placement. In all studies, the clinical indication for stent-
ing was the presence of obstructive symptoms, and five studies
also considered refractoriness to medical therapy and/or endo-
2920323555 Attar et al.” and Loras et al.” used the

CD obstructive symptom scale to define intensity and duration

scopic dilatation.

of symptoms. The main contraindications to stenting were
length of the stricture >5 or 6 cm, and multiple, inflammatory,
or fistulizing strictures, and the need for urgent surgery and
inflammatory stenosis were also reported as contraindications
in two studies.”””* Disease activity at the time of stenting ac-
cording to a clinical or endoscopic score was reported only in

Loras et al.” Overall, 87% of patients had undergone previous
surgery and 78% had undergone at least one previous EBD.
The mean time between the last surgery and stenting was 11.7
years.”” The mean length of the stricture was 3.4 cm (range,
2.7-4.8 cm), and 64% of strictures were anastomotic, 93% of
which were ileocolic, while 84% of de novo stenosis were local-
ized in the colon. At the time of stenting, 48% of the patients
were receiving biologic therapy (with or without concomitant
immunosuppressants) and 10% were receiving steroid therapy.
Mucosal biopsy of the stricture to rule out malignancy was
never mentioned, probably because stenosis had already been
studied when EBD was performed (before stenting).

Stenting technique

The type of stent used was biodegradable in two studies”*’ and
metallic in the other nine; partially covered stents (Hanarostent)
were used in four studies,”**** fully or partially covered stents
(Hanarostent, Niti-S colonic stent, Microtech) were used in
77213235 and uncovered stents (Wallstent/Wallflex)

were used in one study.” The biodegradable stents were placed

four studies,

via an overtube, and metallic stents were placed through an
endoscope. All procedures were performed under fluoroscopic
guidance. The mean length of the stents used was 7.5 cm (range,
6-8 cm). Stent retrieval was scheduled after seven days in four

. 25,30,34,36
studies,” ?

with successful extraction in all patients. In the
study by Attar et al.,” stent extraction was scheduled after 28

days, but only 1/11 patients had planned stent extraction and
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Table 2. Selected studies on endoscopic stenting in stricturing Crohn’s disease

Study Country Study design Pesl;ll;)&ly()f ‘:t?;stﬁ)g?; )C Stent standing Type of stent

Rejchrt et al. (2011)* Czech Republic  Prospective 2008-2010 11 73 4mo Biodegradable stent (SX-EL-
LA BD)

Levine et al. (2012)*° USA Retrospective 2001-2010 5 100 28 mo Uncovered (Wallstent/Wall-
flex)

Attar et al. (2012)” France Prospective 2004-2007 11 82 1 mo (scheduled) Fully covered (Hanarostent/
Niti-S Colonic)

Branche et al. (2012)” France Retrospective 2010-2011 7 10 7 day (scheduled) Partially covered (Hanaro-
stent)

Loras et al. (2012)" Spain Retrospective ~ 2006-2012 17 59 1 mo 4 Partially covered, 21 fully
covered (Hanarostent/Ni-
ti-S Colonic)

Karstensen et al. (2016)” Denmark Retrospective 2011-2015 5 80 1.5-2 mo Biodegradable (SX-ELLA
BD)

Das et al. (2020)™ UK Retrospective 2015-2019 21 90 7 day (scheduled) Partially covered (Hanaro-
stent)

Hedenstrom et al. Sweden RCT 2013-2018 7 100 7-10 day (sched- Partially covered (Hanaro-

(2021)" uled) stent)

Attar et al. (2021)™ France Retrospective 2015-2017 46 74 7 day (scheduled) Partially covered (Hanaro-

and prospective stent)

Lamazzaetal. (2021)”  Ttaly Retrospective NR 4 0 2 mo Fully covered (Microtech/
Niti-S Colonic)

Loras et al. (2022)" France RCT 2013-2015 39 41 1 mo (scheduled) Fully covered (Niti-S Colon-

ic)

RCT, randomized controlled trial; NR, not reported.

disappearance of obstructive symptoms. In the RCT by Loras
etal,” the time for stent removal was set at 4 weeks, but in 97%
of patients, the stent migrated after a median time of 2 days
(interquartile range, 2-7). Biodegradable stents were expected
to ensure integrity and radial force for 6-8 weeks before degra-
dation.” In two studies, metallic stents were maintained for a
mean duration of 28 days (range, 1-112 days) and 28 months
(range, 3 weeks-109 months), respectively.””

The mean time of the stenting procedure was reported by
Loras et al.” to be 42 minutes. Conscious sedation was used in
two studies,”** deep sedation in two studies,”* and general

25,36

anesthesia in two studies, ™" while sedation was not reported in

five studies. EBD during the stenting procedure was possible in
all studies, although it was not reported in five studies.”"***
Stenting was performed in an inpatient” or outpatient set-
26,30

ting,””” when reported.

Outcomes

Technical success of stenting was reported in all studies but was
defined in only three cases as stent deployment across the en-
tire stricture length. Mean percentage of technical success was

730

95% (range, 80%-100%). The reported reasons for failure were
angulation of the colon, making it impossible to deliver the bio-

% or cannulation of the

degradable stent through the overtube,
stricture using a guidewire under fluoroscopy.”

Short-term efficacy, which was considered as relief of ob-
structive symptoms immediately after stenting, was 100% for
the successfully inserted stents. Long-term efficacy, which was
considered as resolution of obstructive symptoms within 1 year
or at the last follow-up, was 56% (range, 25%-90%). The mean
follow-up period was 27 months (range, 6-69 months). Thir-
ty-eight percent (range, 10%-75%) of patients required further
endoscopic or surgical interventions within a mean period of
5.4 months. Surgical interventions accounted for 20% of cases
at the end of follow-up, with a mean interval from stenting of 3
weeks in Levine et al.” and Attar et al.” and 14 months in the
study by Loras et al.,” in which more endoscopic interventions
were performed before surgery. In addition, 5% of patients re-
quired surgery due to stent-related complications. The mean
complication rate was 56% (range, 15%-97%) and consisted of
pain (15%), migrations (29%), obstruction (12%), and others
(1%): one patient had a perforation after distal migration of the



stent that was trapped in a sigmoidal diverticulum, and there
was one case of bleeding after stent extraction that required
hospitalization without further interventions.” The major com-
plication rate, that is, the need for hospitalization, or surgical
or endoscopic intervention, was 27% (range, 0%-75%), not
including asymptomatic migrations. Seven cases of upstream
stent migration required EBD or surgical intervention for ex-

. 27,31,36
traction.

Four of the 10 patients with stent migrations in
the study of Loras et al.” (mean time to migration: one month)
had no recurrence (mean follow-up of 5.5 months), whereas
six needed further endoscopic or surgical interventions after a
mean of 10.4 months. Das et al.” reported three patients with
stent migrations without the need of further intervention. In
the study of Attar et al.,” four out of eight patients with stent
migration (mean time: five days) did not require any treatment
within a mean time to clinical recurrence of obstruction of 29
months, while four patients underwent further interventions
after a mean time of 16 days. Twenty of the 75 stents left in situ
over time needed to be removed: five stents (25%) required
surgical intervention and the others were successfully retrieved
endoscopically. In contrast, all 80 stents with scheduled retriev-
al were successfully removed; only three stents required specific
endoscopic removal methods (EBD).

Considering only the four studies with scheduled stent re-

25,30,34,3 .
7 ® the technical success

trieval after seven days (Table 3),
and short-term efficacy was 100% in all studies.””"*** The
long-term efficacy was 76% (range, 59%-90%), the need for
further interventions was 20% (range, 10%-41%) with a mean
time of 11 months (range, 10-12 months), and the need for
surgery was 8% (0%-17%), never due to stent-related complica-
tions (mean follow-up of 40 months). The mean complication
rate was 35% (range, 15%-57%), 30% pain and 5% migrations,
and the major complication rate was 11% (range, 0%-29%),
with the same percentage of pain requiring stent removal and

stent proximal migration with the need for EBD to retrieve it.

Burrelli Scotti et al. Endoscopic stenting in Crohn’s disease

DISCUSSION

Evidence of the efficacy and safety of stenting for CD strictures
is limited. Only a few case reports and small case series have
been published since 1997. Our review showed that endoscopic
stenting for CD strictures had a technical success rate of 95%,
short-term efficacy of 100%, and long-term efficacy of 56%,
with a complication rate of 56% and a major complication rate
of 27%; 27% of patients undergoing stenting required subse-
quent surgery.

These results are comparable with those of EBD, which has
a reported technical success of 86% to 95%, and a short-term
and long-term efficacy of 70% to 80% and 58% to 70%, respec-
tively; however, a major complication rate of 2% to 10% and
surgery requirement of 42% to 75% were also reported.””' In
our review, approximately 80% of stented patients had a pre-
vious EBD, and 87% had undergone surgery, suggesting that
most strictures were long-standing and of a more fibrotic na-
ture. However, in recent studies reporting the use of partially
covered antimigratory stents with scheduled stent retrieval after
seven days, the rate of major complications was 11%, no patient
underwent surgery due to complications, and only 20% needed
further interventions.”***** This approach seems to guarantee
a lower risk of symptom recurrence and complications than the
use of fully covered stents left in situ over time.

The RCT by Loras et al.”" concluded that EBD was more ef-
fective and more cost-effective than SEMS (41 and 39 patients
in total, success rate 80% and 51%, severe adverse events 2%
and 3%, average cost €1365 and €1923 per patient, respective-
ly); however, fully covered SEMS were used, and in all but one
patient, stent migration occurred within a mean period of 2
days. Two case series (16 patients) also analyzed the use of bio-
degradable stents with discouraging results in long-term effica-
cy due to mucosal hypergranulation reaction or stent collapse,

. . . 2433
resulting in reobstruction.

Table 3. Selected studies on use of partially covered SEMS and scheduled stent retrieval after seven days in stricturing Crohn’s disease

Technical Short-term Long-term Complication  Major complication Mean follow-up
Study
success efficacy efficacy rate rate (mo)
Branche et al. (2012)” 7 7(100) 7 (100) 5(71.4) 3(42.9) 0(0) NR
Das et al. (2020)* 21 20(95.2) 20 (100) 18 (85.7) 5(23.8) 1(4.8) 25
Hedenstrom et al. (2021)° 7 7(100) 7 (100) 6(85.7) 4(57.1) 2(28.6) 69
Attar et al. (2021)* 46 46 (100) 46 (100) 27 (58.7) 7(15.2) 5(10.9) 26

Values are presented as number (%).
SEMS, self-expandable metallic stent; NR, not reported.
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Interestingly, we reported only one case of perforation,
whereas most studies observed a higher perforation rate, es-
pecially in benign rather than malignant strictures (18.4% vs.
7.5%). However, most benign colorectal strictures considered in
these studies were diverticular and involved more active inflam-
mation, which weakened the bowel wall, whereas anastomotic
stenoses and long-standing Crohn’s strictures are typically asso-
ciated with fibrotic enteral wall thickening.”

The limitations of this review were the retrospective nature
of most of the studies, the small population sizes, and the het-
erogeneity of the studies. Therefore, comparable data did not
emerge, and performing a meta-analysis, as recently published
by Chandan et al.,” could be misleading. We found a high
technical success rate and short-term efficacy, which could
be attributed to the selection bias in retrospective studies. An
unequivocal definition of stricture and obstructive signs was
not reported in these studies, and clinical or technical success,
when defined, varied between studies. Furthermore, the me-
ta-analytic estimates of different stenting modalities for type
and duration were not methodologically correct or useful.

In conclusion, the heterogeneity and retrospective nature of
most of the studies prevented any firm conclusions. The four
selected studies based on the new use of antimigratory partially
covered stents with scheduled stent retrieval after seven days,
thus reducing the risk of complications of a stent left in situ over
time, allow only a suggestion of the role of the stent in CD stric-
tures as a feasible second-line treatment. The possible role of
the stent may postpone the surgery in short strictures of <5 cm,
in which EBD was not effective. However, larger prospective
head-to-head studies are required to better understand the role
of stenting as an alternative or additional treatment to EBD in
CD.
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