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Abstract

In recent years, self-expandable metal stents (SEMSs) have been employed to
treat benign gastrointestinal strictures secondary to several conditions: Acute
diverticulitis, radiation colitis, inflammatory bowel disease (IBD), and
postanastomotic leakages and stenosis. Other applications include endometriosis
and fistulas of the lower gastrointestinal tract. Although it may be technically
feasible to proceed to stenting in the aforementioned benign diseases of the lower
gastrointestinal tract, the outcome has been reported to be poor. In fact, in some
settings (such as complicated diverticulitis and postsurgical anastomotic
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strictures), stenting seems to have a limited evidence-based benefit as a bridge to
surgery, while in other settings (such as endometriosis, IBD, radiation colitis, efc.),
even society guidelines are not able to guide the endoscopist through decisional
algorithms for SEMS placement. The aim of this narrative paper is to review the
scientific evidence regarding the use of SEMSs in nonmalignant diseases of the
lower gastrointestinal tract, both in adult and pediatric settings.

Key words: Self-expandable metal stents; Lower gastrointestinal tract; Benign strictures

©The Author(s) 2020. Published by Baishideng Publishing Group Inc. All rights reserved.

Core tip: Even though it may be technically feasible to proceed to stenting in
nonmalignant diseases of the lower gastrointestinal tract, the outcome has been reported
to be poor. In fact, in some settings, stenting seems to have a limited evidence-based
benefit as a bridge to surgery, while in other settings, even society guidelines are not able
to guide the endoscopist through decisional algorithms for self-expandable metal stent
placement. Further studies are required to determine long-term efficacy and safety, while
improvements in stent design could help to overcome the risk of adverse events, such as
stent migration and perforations.

Citation: Venezia L, Michielan A, Condino G, Sinagra E, Stasi E, Galeazzi M, Fabbri C,
Anderloni A. Feasibility and safety of self-expandable metal stent in nonmalignant disease of
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INTRODUCTION

Placement of self-expandable metal stents (SEMSs) represents a minimally invasive
option to achieve colonic decompression in stenosing colorectal cancer (CRC)!'. In
fact, SEMSs are currently used for obstructions due to CRC in the setting of palliative
carel>”l, while their use as a bridge to surgery is still a matter of debate. To date,
colonic stenting for potentially treatable conditions is only suggested for high-
surgical-risk patients with left-sided obstruction!™. Nevertheless, some studies suggest
that SEMS placement could prevent proximal synchronous lesions after colonic
decompression prior to curative surgery”‘l. The growing experience in the
management of malignant acute colonic obstruction with SEMSs indicates a reduction
in morbidity and mortality, as well as in costs, compared to the effects of surgical
treatment!.

Recently, SEMSs have been employed to treat benign gastrointestinal strictures
secondary to several conditions: Acute diverticulitis, radiation colitis, inflammatory
bowel disease (IBD), and postanastomotic leakages and stenosisl’l. Other applications
include endometriosis and fistulas of the lower gastrointestinal tract!’l.

However, the use of SEMS in nonmalignant gastrointestinal tract diseases is still
controversial with regard to safety and efficacy!l. The aim of this narrative paper is to
review the scientific evidence concerning the use of SEMSs in nonmalignant diseases
of the lower gastrointestinal tract, both in adult and pediatric settings.

SEMS IN THE ADULT POPULATION

SEMS in diverticular disease

Patients with acute diverticulitis may present with colonic obstruction. The mainstay
of treatment for this condition is an upfront surgical approach with resection followed
by construction of an anastomosis or a defunctioning stoma'®l. Few studies have
investigated the use of SEMSs in this clinical setting in recent years. Even if rates of
technically successful stent placement are high in all studies, stenting a colonic
obstruction due to diverticulitis carries an important risk of complications, with an
incidence ranging from 6 to 43%"). Currie et al'¥l reported a high risk of complications
for diverticulitis stenting in both palliative and bridge-to-surgery patients: Out of 66
SEMS placements, 11 resulted in colonic perforation.
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Similar findings were reported by Kerédnen ef al’). Out of 10 patients undergoing
SEMS placement (5 cases as bridge to surgery and 5 cases as palliation), major
complications, represented by perforation, occurred in 3 patients, with resolution after
surgery. In this study, both uncovered and covered SEMSs were used. Moreover, two
minor complications were reported: a late colovesical fistula and one abscess. The
authors concluded that stent placement for diverticular disease could be an
appropriate treatment choice for patients unfit for surgery! and that SEMS can be
used as a bridge to surgery in patients with diverticular obstruction, but there seems
to be a considerable risk of complications; however, if a SEMS is placed into a
diverticular stricture, the planned bowel resection should be performed within a
month.

In a study by Small et all'}, 16 patients, considered temporarily unfit for surgery,
underwent colonic stent insertion (with uncovered stent) for diverticulitis-related
obstruction to achieve bowel decompression, restore bowel function, and postpone
surgical intervention. Perforation occurred in 2 patients, probably due to the severe
inflammation of the bowel, while no migrations were observed. The absence of stent
migration was explained by the fact that stents were surgically removed within 1 mo
after placement!"’.

In the study by Forshaw ef al'], 3 patients underwent uncovered SEMS placement
for acute diverticulitis with impending colonic obstruction: In 1 patient, stent
placement failed, and the other 2 patients experienced no clinical improvement,
requiring emergency surgery for decompression.

Although not statistically significant, in all studies”), an association was reported
between the high complication rate (mainly perforation and migration) and bowel
wall inflammation and scarring, which makes the bowel wall friable and susceptible
to local damage and acute diverticulitis-associated sepsis. Based on these results,
SEMS placement may not represent a valid therapeutic option in acute diverticulitis,
unless the patient is unfit for surgery! or surgery is performed within 1 mol'.

Recently, a single case of (uncovered) SEMS placement for stenosis of the
descending colon secondary to acute diverticulitis in a patient who was unresponsive
to the first stent (uncovered) was reported. Because the diagnosis was uncertain, a
formal left hemicolectomy was performed, showing no evidence of malignancy in the
surgical specimen!'l. The 2010 American Society for Gastrointestinal Endoscopy
guidelines for the management of patients with colonic obstruction suggested that
colonic SEMS placement could have a limited benefit as a bridge to surgery in the
setting of nonmalignant colonic obstruction!'’. In contrast, the European Guidelines
strongly recommend colonic stenting for diverticular stenosisl’.

Table 1 shows the evidence from the literature regarding the use of SEMSs in
diverticular disease.

SEMSs in benign postsurgical anastomotic strictures

An anastomotic stricture (AS) is a late complication of colorectal surgery that occurs
in up to 30% of patients and is defined as the impossibility of passing a 12-mm
endoscope through the anastomotic rim’l. Traditionally, AS has been treated by
endoscopic dilation (pneumatic or mechanical), but the rate of recurrence remains
highl"*l. A recent systematic review!"”! evaluated the role of SEMSs as a possible
therapeutic strategy for complications related to colorectal surgery [such as
anastomotic leakage (AL), fistula, and stenosis] to avoid further intervention. Thirty-
two studies were considered, including 223 patients. In 26 studies, the clinical
indication for SEMS was AS with a long-term success rate for postoperative strictures
of approximately 50%“. For AS refractory to multiple sessions of dilation, the use of
biodegradable (BD) polydioxanone stents has been proposed!*'‘l. These stents are
both expandable and reabsorbable (complete degradation within 4-5 mo after
implantation), allowing a constant radial dilation (at least for the first 5 wk),
comparable to that of metallic stents, without the need to be removed. Repici et all"!
treated 11 patients with AS using BD stents, with an overall success rate of 45%.
Surgical resection was required in 2 patients, while early stent migration (within 2
wk) occurred in 4 patients. The unexpectedly high rate of migration was related to
stent design, as it was originally intended for the treatment of esophageal strictures.
However, constant dilatation ensures a patent colonic lumen over 4-5 mo (mean
patency 4 mo until BD stent dissolution) due to the subsequent remodeling of the
tissue around the stent!*. These promising findings were confirmed by the study by
Pérez Roldan et all“! involving 7 patients with refractory AS: Technical and clinical
success was achieved in 4 patients; early stent migration occurred in 1 patient,
additional BD stent replacement was required in 3 patients, and stent placement failed
in 1 other patient because of tight angulation. To avoid early migration, the distal
extremity of the stent was fixed using either fibrin glue or metallic clips, while the
proximal end (placed in the rectum or in the distal sigmoid colon) was impossible to
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Table 1 Stenting in diverticular disease

Early

Number of  Type of Singlevs  Meanage  Site of Duration of
Ref. . yP g. g . Stent type  adverse . Outcome
patients study multicenter (range) obstruction stenting
events
Baron et 3 Prospective  Single center 63 yr (19-89)  Sigmoid colon Wallstent' 2 migration ~ Not stated 3 BTS
al1,1998
Tamim et 3 Prospective  Single center  Not stated Sigmoid colon Wallstent' None Not stated 2BTS, 1
al®1, 2000 declined
surgery
Meisneret 5 Retrospective Single center  Not stated Sigmoid colon Wallstent, 1 migration, 1 Not stated 1 Hartman
all®, 2004 Ultraflex', fistula after
Memotherm” migration, 2
BTS, 1 early
removal, 1
death
Suzuki et 6 Retrospective Single center 67 yr (43-91)  Sigmoid colon Ultraflex, 2 migration, 1 7.5 mo 6
all*’] 2004 Wallstent' reobstruction
Memotherm”
Synetal®, 3 Prospective  Single center  75.2 yr (42-92) Sigmoid Uncovered;  None 3-24d 1 unable to
2004 colon/ Ultraflex, pass wire:
Rectum Wallstent' Colostomy, 2
BTS
Stefanidis et 1 Retrospective, Single center 63 Sigmoid colon Wallstent! 1 139d BTS but
all®l, 2005 case report reobstruction stoma
Athreyaet 3 Retrospective Single center 75 yr (46-102) Sigmoid colon Ultraflex, None Not stated 3 palliation
all®”] 2006 Wallstent'
Memotherm”
Jostetall®™l, 7 Prospective  Single center  67.3 yr (25-93) Sigmoid Wallstent' 1 migration, 1 Not stated 7 BTS
2007 colon/ reobstruction,
Descending/ 2 perforation
Rectum
Small et 16 Retrospective Single center 66 yr (41-97)  Sigmoid Ultraflex, 2 perforation, 30d 14 BTS, 2
all""l 2008 colon/ Wallstent' 4 declined
Descending/ reobstruction surgery
Rectum
Pommergaar 7 Retrospective Single center  76.6 yr (46-97) Sigmoid Ultraflex, 1 migration, 1 8d (BTS)91d 5BTS,2
d et all®’] colon/left Wallstent' reobstruction, (palliation) palliation
2009 flexure 3 perforation,
2 mortality
Fo_rshaw et 3 Retrospective Single center 67 yr (47-89)  Sigmoid colon Wallstent! 1 migration, 1 17 d (range 5- 2 BTS, 1
al”), 2010 failure to 30) failure of
decompress stent
placement
Kerdnenet 10 Retrospective Single center 72 yr (58-89)  Not indicated Uncovered 3 perforation, 21d 2 BTS, 5
al), 2010 and covered. 1 colorectal palliation 3
Ultraflex, fistula, 1 emergent
Wallstent' abscess surgery for
perforation
Aryaetal”, 2 Retrospective Single center  69.4 yr (46-85) Sigmoid colon Wallstent' None Not stated 2 BTS
2011

IWallstent, Wallflex, Ultraflex, Boston Scientific;
“Memotherm, Bard, Angiomed, Karlsruhe, Germany. BTS: Bridge to surgery.

reach and fix because of the stiffness of the 8 mm positioner, which was unable to pass
through the sigmoid colon!".

SEMS in benign postsurgical anastomotic leakage

AL and anastomotic fistulas (AFs) are potential complications in patients undergoing
colorectal surgery, with a prevalence ranging from 3% to 22%!"! and a reversal rate of
diverting stoma lower than 50%!'"”. A systematic review by Arezzo et all'” analyzed 17
studies, including 68 patients treated with SEMSs for AL and AF, and demonstrated a
high success rate with healing in approximately 75% of the patients. The use of SEMSs
for AL and AF should be carefully evaluated and should take into account some
important recommendations: (1) The use of SEMSs should be avoided when sepsis is
present; (2) Patients with low AL (<1 cm above the dentate line) are not suitable for
the procedure because of patient discomfort and significant risk of migration!>'"}; and
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(3) Uncovered metal stents should not be used because of ingrowth and risk of
perforation!'”l. When a perirectal abscess is present, it must be drained before stent
placement, as the stent impairs the drainage of the purulent material into the lumen.
In a case series by Lamazza et all'l, 22 patients underwent SEMS placement for
symptomatic anastomotic leakage (at least 30% of the anastomotic circumference)
after CRC resection. In 19 patients (86%), the leak was resolved, and the diverting
ileostomy could be closed, restoring the physiological bowel transit. Therefore, the
use of SEMS in this setting seems very promising and encouraging.

SEMS in fistulas of the lower gastrointestinal tract

Colovaginal fistulas most frequently result from obstetric trauma but may also occur
after difficult hysterectomy or secondarily to the extension or rupture of perirectal,
perianal or Bartholin's abscesses; to any surgical procedures involving the posterior
vaginal wall, the perineum, or the anorectal region; and to radiation damage!"’.
Crohn’s disease (CD) also represents a relevant causel'“.

Especially in older women, colovaginal fistulas can represent a complication of
diverticulitis, CRC or fecal impaction. Even treatments for pelvic organ prolapse, such
as pessaries!”’! and various mesh repair procedures, have been associated with
fistulas!l.

Many surgical options and techniques are available to treat benign colorectal
fistulas. However, for patients who were not treated successfully with prior operative
interventions, namely, patients with an unfavorable abdomen or pelvis or severe
comorbidities or patients trying to avoid fecal diversion, endoluminal therapies may
be a suitable alternative. SEMS placement for the treatment of enteric fistulas in
patients with malignancies has been reported, with the resolution of the fistula in all
cases”1. In 2008, Abbas et all*!! reported 2 cases of benign colovaginal fistula, one
occurring after sigmoid resection for diverticulitis and one following hysterectomy
and radiation therapy for cervical cancer. Technical and clinical success was obtained
only in the first patient (through the placement of a covered stent), whereas in the
second patient, stenting failed due to the high grade of associated fibrosis and
inflammation and the sharp colonic angulation that hindered a safe advancement of
the endoscopel®. The latter may constitute a technical limitation to the procedure. In
many patients, fistulas are associated with strictures, and often, the narrowed lumen
can only be traversed with a wire under fluoroscopic guidance, making it difficult to
assess the exact location of the fistula within the stricture due to the lack of direct
endoscopic visualization. The accurate localization of the fistula is crucial for the
proper positioning and deployment of the covered stent.

Currently, there are no society guidelines regarding SEMS placement in this
context.

SEMS in endometriosis

Endometriosis is a disorder characterized by the growth of endometrial tissue outside
the uterus (most frequently involving the adnexa of uterus) and is diagnosed in up to
15% of premenopausal women!*!. The bowel is involved in 5%-15% of patients, with
a rectosigmoid location in 90% of cases. Nevertheless, stricture formation is rare, and
an acute obstruction of the large bowel requiring intervention is reported in less than
1% of cases!”*l. Regarding acute obstruction by malignant stenosis, emergency
surgery is associated with higher rates of mortality and stoma creation. Furthermore,
abdominal surgery in these patients may be complex due to concomitant pelvic
endometriosis, requiring a multidisciplinary approach and the presence of both the
colorectal surgeon and the gynecologists in the operating room™!. For these reasons,
SEMSs may allow for multidisciplinary team evaluation, providing a safe option as a
bridge to elective and definitive surgery!™*, even if a laparoscopic approach (with the
ablation of endometriosis nodules) and hormonal therapy are actually the standard of
care in this setting. No society guidelines exist for SEMS placement in the context of
endometriosis.

SEMS in radiation colitis

A case of radiation-induced colonic stricture treated with a SEMS was first reported
by Yates et al*) in 1999. A 73-year-old man affected by a sigmoid stricture secondary
to pelvic irradiation for prostate cancer ten years earlier underwent SEMS placement
with resolution of the acute colonic obstruction. However, the authors reported stent
dislodgment 19 d later associated with bleeding due to the telangiectatic sigmoid
mucosa.

Since then, few cases of SEMS placement for radiation colitis have been reported.
The largest series included 3 patients from a 7-year prospective database of benign
colonic stricture!"’. Unfortunately, 1 patient was lost to follow-up, while the other 2
developed complications, namely, immediate perforation of the cecum (probably due
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to overdistension) and small bowel obstruction two months later due to collapse of an
ileal stent (placed because of the coexistence of small and large bowel obstruction).
The small numbers of other cumulative case series!”! do not allow us to draw any
definitive conclusion regarding the use of SEMS in this setting. Furthermore, concerns
arise from the specific characteristics of the irradiated colon: The mucosa is friable and
thus more prone to bare metal wire damage and subsequent bleeding!'**”); the atrophic
mucosa may prevent the embedment of the stent, promoting its migration'); last, the
radiation damage may result in the stricture being particularly stiff, hampering the
clinical success of SEMSI™). No guidelines exist for SEMS placement in the context of
radiation colitis.

SEMS in ischemic colitis

The use of SEMSs in the setting of ischemic colitis has not been widely reported. In a
study by Forshaw et all”l, one patient with suspected ischemic stenosis was treated
with uncovered SEMS placement. After five months, the stent migrated distally and
was removed; the patient remained asymptomatic thereafter!’.

In 2009, another case was reported as bridge to surgery in a 76-year-old woman
affected by colonic obstruction due to radiation. The outcome was satisfactory, and
the obstruction resolved without complications, allowing for elective colonic resection
without the need for a stoma. The diagnosis of chronic ischemic colitis is made based
on clinical, endoscopic and pathological findingsl®'l. Despite the scarceness of
published cases and the subsequent lack of recommendations from society guidelines,
endoscopic stenting may be considered a bridge to surgery for ischemic colitis to
reduce the need for emergency surgery and stoma creation, as shown in other forms
of colorectal benign obstruction.

SEMS in IBD

Stenosis is a frequent complication of CD, occurring in one-third of patients within 10
years after the diagnosis™. After initial ileocolic resection, over 40% have recurrent
obstructive symptoms after 4 yearst™. CD strictures occur more frequently in the
small intestine than in the colon (64% vs 5%, respectively). Stenosis recurrence after
stricturoplasty occurs in 2.8%-5% of cases’l. The high rate of recurrence suggests
that, when possible, conservative treatment should be preferred to avoid repeated
surgery. Currently, the treatment of choice is endoscopic balloon dilatation (EBD)™.
Uncontrolled observational studies report that EBD is a safe and effective alternative
to surgery in selected patients, with success rates ranging from 44% to 58 %1,

In the latest European Crohn’s and Colitis Organization guidelines, EBD is the
recommended treatment in patients with short ileocolonic strictures (< 4 cm) and
anastomotic stenosis, while no mention is made about the use of stents!*’l. Information
regarding the efficacy and safety of SEMSs in the context of CD strictures is limited
and inconclusive. Since 1997, various case reports (with a total of 12 patients) and 4
small case series (ranging from 5 to 17 patients) have been published"'**. Covered
colonic metallic stents were mainly used. The most frequent indication for stent
placement was a bridge to surgery. For these reasons, it is difficult to draw
conclusions regarding the use of stents in this clinical context and to predict long-term
outcomes!” %41,

In 2012, Loras et al® published a retrospective multicenter cohort study involving
CD patients treated with SEMSs. Seventeen patients affected by stenosis shorter than
8 cm were treated with the placement of 25 stents (4 partially- and 21 fully-covered
SEMS): in 1 case, 2 stents were placed for the treatment of 2 locations of colonic
stenosis; in 5 cases, due to stent migration or impaction, another SEMS had to be
placed. Clinical success was achieved in 64.7% of patients with a mean follow-up of 67
wk. In 4 patients (16%, 50% partially covered stents), stent removal was technically
difficult due to stent adherence to the bowel wall. Over half of patients (52%)
presented spontaneous distal stent migration secondary to the resolution of the
stenosis (11 of the 13 patients). Endoscopic treatment of a short CD stricture could
prevent or delay the need for surgical resection, and both EBD and SEMSs may be
considered before surgery is performed. In particular, SEMS could be considered in
patients who are not good candidates for EBD because of the presence of stenosis
longer than 4 cm or complex strictures or due to the presence of a fibrotic stricture
rather than a mixed fibrotic/edematous stricture. The use of fully-covered SEMSs
could prevent adherence to the bowel mucosa and therefore facilitate removal;
however, the likelihood of distal stent migration is higher. In contrast, partially-
covered SEMSs can prevent distal stent migration but have an increased risk of
adherence to the bowel mucosa, with consequent removal difficulties. The very
limited experience with BD stents hampers a correct assessment of the outcome in this
clinical condition. However, this could represent a promising option since removal is
unnecessary and a longer effect is possible***"l. Another field of application of fully-
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covered SEMSs in IBD patients is the treatment of iatrogenic perforations. In a
prospective cohort study, 9 patients [of whom 2 were ulcerative colitis (UC) patients]
underwent fully-covered SEMS placement for perforation, postoperative fistula or
leakage, or complete anastomotic disunion. Clinical success with evidence of
significant healing of the bowel wall occurred in all patients after 3-8 wk of follow up,
and no patients required surgeryl™l.

Interestingly, Di Mitri et al®™! proposed colonic stenting as an endoscopic rescue
treatment in a pregnant patient affected by UC and colonic stricture, allowing us to
bring the pregnancy to term without the need for surgery. It is important to stress that
a colonic stricture in the context of UC should be considered malignant until histology
excludes the presence of tumor; if adequate biopsy sampling is not possible or
inconclusive, surgery should be considered as the standard of carel®l. No guidelines
exist for SEMS placement for IBD patients.

Table 2 shows the evidence from the literature regarding the use of SEMSs in IBD.

SEMS IN THE PEDIATRIC SETTING

Evidence regarding the use of endoscopic stents for colonic strictures in children is
very scarce. Furthermore, there are no commercially available colonic stents for
pediatric patients, and therefore, stents approved for other gastrointestinal districts
have been used, according to the child’s age!*l. Both plastic self-expandable stents and
SEMSs (2 cases) have been used for AS following surgery for Hirschsprung’s disease
or total colonic aganglionosis (Zuelzer-Wilson syndrome)**?l. Stent migration was
frequent and required repeated stent placement. Moreover, tenesmus was a common
complaint since the stents were located in close proximity to the dentate line due to
the sensitive mucosa of the anal verge. No guidelines exist for SEMS placement in
pediatric patients.

CONCLUSION

The present review aimed to assess the evidence regarding the use and expected
benefits of SEMSs in nonmalignant diseases of the lower gastrointestinal tract.
Literature concerning this approach is missing, and robust data from randomized
trials or large prospective studies are still lacking.

Because of such scarceness of data, the available international guidelines for
specific settings (such as endometriosis, IBD, radiation colitis) do not consider the use
of SEMSs and are not able to guide the endoscopist with a decisional algorithm for
SEMS placement.

Although it may be technically feasible to proceed to stenting, the use of SEMSs is
usually indicated after the failure of other endoscopic or nonendoscopic treatments
and in carefully selected patients (such as patients unfit for surgery).

Nevertheless, the use of SEMSs has been investigated and seems promising in
specific settings, such as CD-related strictures, AF, AL, and endometriosis.

In other settings, including AF, AL, and ischemic and radiation colitis, the number
of patients enrolled in published studies is too low to draw firm conclusions.

In CD strictures, data arising from the literature show that endoscopic stenting
should be considered in patients with stenosis not suitable for EBD (strictures longer
than 4 cm or complex and fibrotic strictures, rather than mixed fibrotic/edematous
strictures) and could prevent or delay the need for surgical resection in surgical
candidates.

In AF and AL after colorectal surgery, the use of fully-covered SEMS leads to
healing and resolution without the need for subsequent surgery in approximately 75%
of patients. Requirements for a successful procedure included previous drainage of
perirectal abscesses, absence of systemic infection (i.e., sepsis) and localization of the
lesions > 1 cm above the dentate linel"l.

The use of SEMSs has been evaluated in endometriosis stenosis, a rare
manifestation of the disease that usually requires emergency surgery and that is
associated with high rates of mortality and stoma creation. As demonstrated by
several case reports, the stenting of the stricture provides a safe bridge to elective and
definitive surgery, avoiding stoma creation and its inevitable subsequent
psychological drawbacks, even if a laparoscopic approach (with the ablation of
endometriosic nodules) and hormonal therapy are actually the standard of care in this
setting.

In AS, the placement of SEMSs leads to clinical success in approximately half of
patients and seems to be a reasonable choice for refractory AS. In this field, the use of
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Table 2 Stenting in inflammatory bowel diseases

Number of  Type of Singlevs  Meanage  Site of Early Duration of
Ref. . . . Stent type  adverse . Outcome
patients study multicenter (range) obstruction stenting
events
Kerdnenet 2 (1BTS1 Case series Single center 41 yr (36-47)  Crohn’s lcovered1l  None 30d (pt1),4 BTS(ptl),
all”, 2010 refused anastomotic  uncovered; yr (pt 2) refused
surgery) stricture Wallstent, surgery,
Ultraflex' ileostomy
after
perforation
(pt2)
Matsuhashi 2 Case series Single center 28 yr (27-29) 1 descending Covered steel 1 migration  30d (pt1), Both
et al*>!, 2000 colon 1ileo-  Z-stent 150 d (pt 2)
colonic Gianturco
anastomosis  Rosch’
Wholeyet 1 Casereport  Single center Not indicated Anastomotic ~Wallstent' None 21d Elective
a1, 1998 stricture in surgery 3 wk
the after stent
descending placement
colon
Suzuki et 2 Case series Single center Not indicated Not indicated Wallstent, 1 30d (pt1),90 Colostomy
al [‘17], 2004 Ultraflex, reobstruction d (pt2) and stent
Memotherm”  (pt 1) removal in pt
2 for abscess
after 3 mo
Wada et 1 Casereport  Single center 25 yr Sigmoid colon Covered None 32 mo Perforation of
al*, 2005 metallic the stent and
Gianturco ileosigmoid
Rosch’ fistula:
Ileostomy and
resection
Bickstonet 1 Casereport  Single center 49 yr Terminal Wallstent' None 60 d Yes
al*, 2005 ileum
(refractory to
balloon
dilation)
Dafnis et 1 (unfit for Casereport  Single center 65 yr Recto- Uncovered;  None 126 d Second and
al®,2007  surgery) sigmoid Wallstent ' third coaxial
junction uncovered
walls tent for
ingrowth
(after 126 and
267 d)
Martineset 1 (BTS) Casereport  Single center 45 yr Ileocolic Covered; Niti- None 7d Scheduled
al®l, 2008 anastomosis S’ surgery
Levine et 5 Retrospective Single center 49 yr (29 -67) 4 ileocolic Uncovered; 1 34.8 mo Yes
al®, 2012 anastomosis 1 Wallflex, reobstruction  (4.5-109)
ileosigmoid ~ Wallstent' at 3 wk
anastomosis
Attar et al®), 11 Prospective  Single center 34 yr (18-66) 8 ileocolic 7 1 failure due 15 d (1-35) 5 surgery 5
2012 refractory to  anastomosis 1 Hanarostent’, to angulation scheduled
previous ileosigmoid 4 Niti-S’ 1 ingrowth 8 remotion of
balloon anastomosis 2 migration stent
dilation terminal
ileum
Brancheet 7 Prospective  Single center 50 yr (36-59) 5 ileocolic Partially None 7d Yes
a1 2012 anastomosis 2 Covered;
ileosigmoid ~ Hanarostent *
anastomosis
Loras et 17 Retrospective Single center 45.7 yr Colon and 4 partially 1 proximal 28 d (range  Treatment
al™, 2012 (21-62) ileocolic covered and  migration 1-112) was
refractory to  anastomosis 21 fully requiring successful in
previous covered surgery 13 11 of 17
balloon (Hanarostent spontaneous patients
dilation *and Niti-S") migration (11 (64.7%)
(5 for stent after
migration, 2 resolution of
stents for 1 stenosis)

stenosis)
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Rejchrt et 11 Prospective  Single center 43 yr (32-58) 2 colon, 1 Biodegrad- 1 failure to 4 wk for After median
ul[;(’], 2011 ileum, 8 able stent; SX- release, 3 degradation  of 16 mo
ileocolic ELLA® spontaneous symptom free
anastomosis migration if no
migration
occurred
DiMitriet 1 Casereport  Single center 28 yr Sigmoid colon Covered; Niti- None 75d Removed
al®, 2017 (UC29 wkof S’ after delivery
pregnancy

IWallstent, Wallflex, Ultraflex, Boston Scientific;

Memotherm, Bard, Angiomed, Karlsruhe, Germany;

3Niti- S, Taewong Medical, Corea;

*Hanarostent, M.G. Lorenzatto, Italy;

55X Ella, Ella S.C., Czech Republic;

®Gianturco-Rosch stent, Coo. BTS: Bridge to surgery; UC: Ulcerative colitis.

BD stents is promising, as confirmed by preliminary results in the literature!" ‘.

A greater amount of data is available regarding the role of SEMSs in acute
diverticulitis. The high rate of complications associated with bowel inflammation
(migration, perforation) generally contraindicates stenting, and this is also supported
by the ESGE guidelines”. However, among patients unfit for surgery"! or undergoing
surgery within 1 mo!'”, placement of a stent could represent exceptions and possible
indications in the presence of a fibrotic stricture.

In conclusion, stenting may play a role in the palliative management of benign
colorectal strictures in selected cases, both as a palliative measure and a bridge to
surgery, but it should be preceded by careful patient counseling regarding the
expected benefits, as well as the possible adverse events. Because of the limited
evidence available, SEMS placement in the context of benign disease should currently
be considered “off-label” and should be considered as an alternative treatment after
multidisciplinary evaluation and, when possible, in the setting of clinical trials.
Evidence of the long-term efficacy and safety of such interventions requires further
study. Improvement in stent design, to overcome the risk of adverse events, such as
stent migration and bowel perforation, is mandatory.

In the near future, the evolution of materials and devices, as well as the creation of
a database specifically targeting colonic pathology, may bring about changes to what
is stated in this review.

REFERENCES

1 Bonin EA, Baron TH. Update on the indications and use of colonic stents. Curr Gastroenterol Rep 2010;
12: 374-382 [PMID: 20703837 DOI: 10.1007/s11894-010-0136-x]

2 Feo L, Schaffzin DM. Colonic stents: the modern treatment of colonic obstruction. Adv Ther 2011; 28: 73-
86 [PMID: 21229339 DOL: 10.1007/512325-010-0094-6]

3 van Hooft JE, van Halsema EE, Vanbiervliet G, Beets-Tan RG, DeWitt JM, Donnellan F, Dumonceau
IM, Glynne-Jones RG, Hassan C, Jiménez-Perez J, Meisner S, Muthusamy VR, Parker MC, Regimbeau
JM, Sabbagh C, Sagar J, Tanis PJ, Vandervoort J, Webster GJ, Manes G, Barthet MA, Repici A; European
Society of Gastrointestinal Endoscopy (ESGE). Self-expandable metal stents for obstructing colonic and
extracolonic cancer: European Society of Gastrointestinal Endoscopy (ESGE) Clinical Guideline.
Gastrointest Endosc 2014; 80: 747-61.e1-75 [PMID: 25436393 DOI: 10.1016/j.gie.2014.09.018]

4 Olmi S, Scaini A, Cesana G, Dinelli M, Lomazzi A, Croce E. Acute colonic obstruction: endoscopic
stenting and laparoscopic resection. Surg Endosc 2007; 21: 2100-2104 [PMID: 17479321 DOI:
10.1007/s00464-007-9352-3]

5 Balagué C, Targarona EM, Sainz S, Montero O, Bendahat G, Kobus C, Garriga J, Gonzalez D, Pujol J,
Trias M. Minimally invasive treatment for obstructive tumors of the left colon: endoluminal self-
expanding metal stent and laparoscopic colectomy. Preliminary results. Dig Surg 2004; 21: 282-286
[PMID: 15308868 DOI: 10.1159/000080202]

6 Dulucq JL, Wintringer P, Beyssac R, Barberis C, Talbi P, Mahajna A. One-stage laparoscopic colorectal
resection after placement of self-expanding metallic stents for colorectal obstruction: a prospective study.
Dig Dis Sci 2006; 51: 2365-2371 [PMID: 17080252 DOIL: 10.1007/s10620-006-9223-0]

7 Forshaw MJ, Sankararajah D, Stewart M, Parker MC. Self-expanding metallic stents in the treatment of
benign colorectal disease: indications and outcomes. Colorectal Dis 2006; 8: 102-111 [PMID: 16412069
DOI: 10.1111/5.1463-1318.2005.00806.x]

8 Currie A, Christmas C, Aldean H, Mobasheri M, Bloom IT. Systematic review of self-expanding stents in
the management of benign colorectal obstruction. Colorectal Dis 2014; 16: 239-245 [PMID: 24033989
DOI: 10.1111/codi.12389]

9 Kerinen I, Lepistd A, Udd M, Halttunen J, Kylidnpaa L. Outcome of patients after endoluminal stent
placement for benign colorectal obstruction. Scand J Gastroenterol 2010; 45: 725-731 [PMID: 20205505
DOI: 10.3109/00365521003663696]

10  Small AJ, Young-Fadok TM, Baron TH. Expandable metal stent placement for benign colorectal
obstruction: outcomes for 23 cases. Surg Endosc 2008; 22: 454-462 [PMID: 17704890 DOI:
10.1007/s00464-007-9453-7]

Jaishidengs  WJGE | https:/ /www.wjgnet.com 68 February 16,2020 | Volume12 | Issue2 |


http://www.ncbi.nlm.nih.gov/pubmed/20703837
https://dx.doi.org/10.1007/s11894-010-0136-x
http://www.ncbi.nlm.nih.gov/pubmed/21229339
https://dx.doi.org/10.1007/s12325-010-0094-6
http://www.ncbi.nlm.nih.gov/pubmed/25436393
https://dx.doi.org/10.1016/j.gie.2014.09.018
http://www.ncbi.nlm.nih.gov/pubmed/17479321
https://dx.doi.org/10.1007/s00464-007-9352-3
http://www.ncbi.nlm.nih.gov/pubmed/15308868
https://dx.doi.org/10.1159/000080202
http://www.ncbi.nlm.nih.gov/pubmed/17080252
https://dx.doi.org/10.1007/s10620-006-9223-0
http://www.ncbi.nlm.nih.gov/pubmed/16412069
https://dx.doi.org/10.1111/j.1463-1318.2005.00806.x
http://www.ncbi.nlm.nih.gov/pubmed/24033989
https://dx.doi.org/10.1111/codi.12389
http://www.ncbi.nlm.nih.gov/pubmed/20205505
https://dx.doi.org/10.3109/00365521003663696
http://www.ncbi.nlm.nih.gov/pubmed/17704890
https://dx.doi.org/10.1007/s00464-007-9453-z

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

Venezia L et al. Self-expandable metal stent in nonmalignant disease

Ohta R, Sakon R, Goto M, Tachimori Y, Sekikawa K. Self-expanding metal stent restenosis in obstructive
colon diverticulitis mimicking colon cancer: A case report. Int J Surg Case Rep 2018; 53: 259-261 [PMID:
30445358 DOI: 10.1016/j.ijscr.2018.10.073]

ASGE Standards of Practice Committee. Harrison ME, Anderson MA, Appalaneni V, Banerjee S, Ben-
Menachem T, Cash BD, Fanelli RD, Fisher L, Fukami N, Gan SI, Ikenberry SO, Jain R, Khan K, Krinsky
ML, Maple JT, Shen B, Van Guilder T, Baron TH, Dominitz JA. The role of endoscopy in the
management of patients with known and suspected colonic obstruction and pseudo-obstruction.
Gastrointest Endosc 2010; 71: 669-679 [PMID: 20363408 DOI: 10.1016/j.gie.2009.11.027]

Schlegel RD, Dehni N, Parc R, Caplin S, Tiret E. Results of reoperations in colorectal anastomotic
strictures. Dis Colon Rectum 2001; 44: 1464-1468 [PMID: 11598475 DOI: 10.1007/BF02234598]

Repici A, Pagano N, Rando G, Carlino A, Vitetta E, Ferrara E, Strangio G, Zullo A, Hassan C. A
retrospective analysis of early and late outcome of biodegradable stent placement in the management of
refractory anastomotic colorectal strictures. Surg Endosc 2013; 27: 2487-2491 [PMID: 23443478 DOI:
10.1007/s00464-012-2762-x]

Arezzo A, Bini R, Lo Secco G, Verra M, Passera R. The role of stents in the management of colorectal
complications: a systematic review. Surg Endosc 2017; 31: 2720-2730 [PMID: 27815744 DOI:
10.1007/s00464-016-5315-x]

Pérez Roldan F, Gonzalez Carro P, Villafaiiez Garcia MC, Aoufi Rabih S, Legaz Huidobro ML, Sanchez-
Manjavacas Mufoz N, Roncero Garcia-Escribano O, Ynfante Ferras M, Bernardos Martin E, Ruiz Carrillo
F. Usefulness of biodegradable polydioxanone stents in the treatment of postsurgical colorectal strictures
and fistulas. Endoscopy 2012; 44: 297-300 [PMID: 22261748 DOIL: 10.1055/s-0031-1291482]

Lamazza A, Sterpetti AV, De Cesare A, Schillaci A, Antoniozzi A, Fiori E. Endoscopic placement of self-
expanding stents in patients with symptomatic anastomotic leakage after colorectal resection for cancer:
long-term results. Endoscopy 2015; 47: 270-272 [PMID: 25668426 DOI: 10.1055/s-0034-1391403]
Andreani SM, Dang HH, Grondona P, Khan AZ, Edwards DP. Rectovaginal fistula in Crohn's disease.
Dis Colon Rectum 2007; 50: 2215-2222 [PMID: 17846837 DOI: 10.1007/s10350-007-9057-7]

Saclarides TJ. Rectovaginal fistula. Surg Clin North Am 2002; 82: 1261-1272 [PMID: 12516853 DOI:
10.1016/S0039-6109(02)00055-5]

Torbey MJ. Large rectovaginal fistula due to a cube pessary despite routine follow-up; but what is
'routine'? J Obstet Gynaecol Res 2014; 40: 2162-2165 [PMID: 25164211 DOI: 10.1111/jog.12476]
Margulies RU, Lewicky-Gaupp C, Fenner DE, McGuire EJ, Clemens JQ, Delancey JO. Complications
requiring reoperation following vaginal mesh kit procedures for prolapse. Am J Obstet Gynecol 2008; 199:
678.¢1-678.e4 [PMID: 18845282 DOI: 10.1016/j.aj0g.2008.07.049]

Laasch HU, Wilbraham L, Marriott A, Martin DF. Treatment of colovaginal fistula with coaxial
placement of covered and uncovered stents. Endoscopy 2003; 35: 1081 [PMID: 14648427 DOI:
10.1055/s-2003-44598]

Jeyarajah AR, Shepherd JH, Fairclough PD, Patchett SE. Effective palliation of a colovaginal fistula
using a self-expanding metal stent. Gastrointest Endosc 1997; 46: 367-369 [PMID: 9351046 DOI:
10.1016/S0016-5107(97)70129-9]

Abbas MA, Falls GN. Endoscopic stenting of colovaginal fistula: the transanal and transvaginal "kissing"
wire technique. JSLS 2008; 12: 88-92 [PMID: 18402747]

Whelton C, Bhowmick A. Acute endometrial bowel obstruction-A rare indication for colonic stenting. /nt
J Surg Case Rep 2013; 4: 160-163 [PMID: 23276756 DOIL: 10.1016/j.ijscr.2012.11.007]

Calcagno P, Viti M, Cornelli A, Galli D, D'Urbano C. Intestinal obstruction caused by endometriosis:
Endoscopic stenting and expedited laparoscopic resection avoiding stoma. A case report and review of the
literature. Int J Surg Case Rep 2018; 44: 75-77 [PMID: 29477925 DOI: 10.1016/.1jscr.2018.02.012]
Navajas-Laboa M, Orive-Calzada A, Landaluce A, Zabalza-Estevez I, Larena JA, Arévalo-Serna JA,
Bridet L, Lopez-Lopez M, Torres-Burgos S, Bernal-Martinez A, Cabriada-Nuiio JL. Colonic obstruction
caused by endometriosis solved with a colonic stent as a bridge to surgery. Arab J Gastroenterol 2015; 16:
33-35 [PMID: 25791032 DOI: 10.1016/j.2j2.2014.10.004]

Baron TH, Dean PA, Yates MR, Canon C, Koehler RE. Expandable metal stents for the treatment of
colonic obstruction: techniques and outcomes. Gastrointest Endosc 1998; 47: 277-286 [PMID: 9540883
DOI: 10.1016/S0016-5107(98)70327-X]

Yates MR, Baron TH. Treatment of a radiation-induced sigmoid stricture with an expandable metal stent.
Gastrointest Endosc 1999; 50: 422-426 [PMID: 10462671 DOI: 10.1053/ge.1999.v50.97950]

Malgras B, Lo Dico R, Pautrat K, Dohan A, Boudiaf M, Pocard M, Soyer P. Gastrointestinal stenting:
Current status and imaging features. Diagn Interv Imaging 2015; 96: 593-606 [PMID: 25953525 DOI:
10.1016/j.diii.2015.04.001]

Zeitoun JD, Van Nhieu JT, Brunetti F, Luciani A, Karoui M, Delchier JC, Charachon A. Self-expanding
metallic stent for ischemic colonic obstruction. Am J Gastroenterol 2009; 104: 2372-2373 [PMID:
19727109 DOI: 10.1038/ajg.2009.309]

Cosnes J, Cattan S, Blain A, Beaugerie L, Carbonnel F, Parc R, Gendre JP. Long-term evolution of
disease behavior of Crohn's disease. Inflamm Bowel Dis 2002; 8: 244-250 [PMID: 12131607 DOI:
10.1097/00054725-200207000-00002]

Rutgeerts P, Geboes K, Vantrappen G, Beyls J, Kerremans R, Hiele M. Predictability of the postoperative
course of Crohn's disease. Gastroenterology 1990; 99: 956-963 [PMID: 2394349 DOI:
10.1016/0016-5085(90)90613-6]

Hommes DW, van Deventer SJ. Endoscopy in inflammatory bowel diseases. Gastroenterology 2004; 126:
1561-1573 [PMID: 15168367 DOI: 10.1053/j.gastr0.2004.03.023]

Tichansky D, Cagir B, Yoo E, Marcus SM, Fry RD. Strictureplasty for Crohn's disease: meta-analysis.
Dis Colon Rectum 2000; 43: 911-919 [PMID: 10910235 DOI: 10.1007/BF02237350]

Vrabie R, Irwin GL, Friedel D. Endoscopic management of inflammatory bowel disease strictures. World
J Gastrointest Endosc 2012; 4: 500-505 [PMID: 23189221 DOI: 10.4253/wjge.v4.111.500]

Hassan C, Zullo A, De Francesco V, lerardi E, Giustini M, Pitidis A, Taggi F, Winn S, Morini S.
Systematic review: Endoscopic dilatation in Crohn's disease. Aliment Pharmacol Ther 2007; 26: 1457-
1464 [PMID: 17903236 DOIL: 10.1111/j.1365-2036.2007.03532.x]

Thienpont C, D'Hoore A, Vermeire S, Demedts I, Bisschops R, Coremans G, Rutgeerts P, Van Assche G.
Long-term outcome of endoscopic dilatation in patients with Crohn's disease is not affected by disease
activity or medical therapy. Gut 2010; 59: 320-324 [PMID: 19840991 DOI: 10.1136/gut.2009.180182]
Gustavsson A, Magnuson A, Blomberg B, Andersson M, Halfvarson J, Tysk C. Endoscopic dilation is an
efficacious and safe treatment of intestinal strictures in Crohn's disease. Aliment Pharmacol Ther 2012; 36:

Jaishidengs  WJGE | https:/ /www.wjgnet.com 69 February 16,2020 | Volume12 | Issue2 |


http://www.ncbi.nlm.nih.gov/pubmed/30445358
https://dx.doi.org/10.1016/j.ijscr.2018.10.073
http://www.ncbi.nlm.nih.gov/pubmed/20363408
https://dx.doi.org/10.1016/j.gie.2009.11.027
http://www.ncbi.nlm.nih.gov/pubmed/11598475
https://dx.doi.org/10.1007/BF02234598
http://www.ncbi.nlm.nih.gov/pubmed/23443478
https://dx.doi.org/10.1007/s00464-012-2762-x
http://www.ncbi.nlm.nih.gov/pubmed/27815744
https://dx.doi.org/10.1007/s00464-016-5315-x
http://www.ncbi.nlm.nih.gov/pubmed/22261748
https://dx.doi.org/10.1055/s-0031-1291482
http://www.ncbi.nlm.nih.gov/pubmed/25668426
https://dx.doi.org/10.1055/s-0034-1391403
http://www.ncbi.nlm.nih.gov/pubmed/17846837
https://dx.doi.org/10.1007/s10350-007-9057-7
http://www.ncbi.nlm.nih.gov/pubmed/12516853
https://dx.doi.org/10.1016/S0039-6109(02)00055-5
http://www.ncbi.nlm.nih.gov/pubmed/25164211
https://dx.doi.org/10.1111/jog.12476
http://www.ncbi.nlm.nih.gov/pubmed/18845282
https://dx.doi.org/10.1016/j.ajog.2008.07.049
http://www.ncbi.nlm.nih.gov/pubmed/14648427
https://dx.doi.org/10.1055/s-2003-44598
http://www.ncbi.nlm.nih.gov/pubmed/9351046
https://dx.doi.org/10.1016/S0016-5107(97)70129-9
http://www.ncbi.nlm.nih.gov/pubmed/18402747
http://www.ncbi.nlm.nih.gov/pubmed/23276756
https://dx.doi.org/10.1016/j.ijscr.2012.11.007
http://www.ncbi.nlm.nih.gov/pubmed/29477925
https://dx.doi.org/10.1016/j.ijscr.2018.02.012
http://www.ncbi.nlm.nih.gov/pubmed/25791032
https://dx.doi.org/10.1016/j.ajg.2014.10.004
http://www.ncbi.nlm.nih.gov/pubmed/9540883
https://dx.doi.org/10.1016/S0016-5107(98)70327-X
http://www.ncbi.nlm.nih.gov/pubmed/10462671
https://dx.doi.org/10.1053/ge.1999.v50.97950
http://www.ncbi.nlm.nih.gov/pubmed/25953525
https://dx.doi.org/10.1016/j.diii.2015.04.001
http://www.ncbi.nlm.nih.gov/pubmed/19727109
https://dx.doi.org/10.1038/ajg.2009.309
http://www.ncbi.nlm.nih.gov/pubmed/12131607
https://dx.doi.org/10.1097/00054725-200207000-00002
http://www.ncbi.nlm.nih.gov/pubmed/2394349
https://dx.doi.org/10.1016/0016-5085(90)90613-6
http://www.ncbi.nlm.nih.gov/pubmed/15168367
https://dx.doi.org/10.1053/j.gastro.2004.03.023
http://www.ncbi.nlm.nih.gov/pubmed/10910235
https://dx.doi.org/10.1007/BF02237350
http://www.ncbi.nlm.nih.gov/pubmed/23189221
https://dx.doi.org/10.4253/wjge.v4.i11.500
http://www.ncbi.nlm.nih.gov/pubmed/17903236
https://dx.doi.org/10.1111/j.1365-2036.2007.03532.x
http://www.ncbi.nlm.nih.gov/pubmed/19840991
https://dx.doi.org/10.1136/gut.2009.180182

Venezia L et al. Self-expandable metal stent in nonmalignant disease

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

61

62

63

64

65

151-158 [PMID: 22612326 DOI: 10.1111/1.1365-2036.2012.05146.x]

Bhalme M, Sarkar S, Lal S, Bodger K, Baker R, Willert RP. Endoscopic balloon dilatation of Crohn's
disease strictures: results from a large United kingdom series. Inflamm Bowel Dis 2014; 20: 265-270
[PMID: 24374876 DOI: 10.1097/01.MIB.0000439067.76964.53]

Hagel AF, Hahn A, Dauth W, Matzel K, Konturek PC, Neurath MF, Raithel M. Outcome and
complications of endoscopic balloon dilatations in various types of ileocaecal and colonic stenosis in
patients with Crohn's disease. Surg Endosc 2014; 28: 2966-2972 [PMID: 24853850 DOI:
10.1007/s00464-014-3559-x]

Morar PS, Faiz O, Warusavitarne J, Brown S, Cohen R, Hind D, Abercrombie J, Ragunath K, Sanders
DS, Amott I, Wilson G, Bloom S, Arebi N; Crohn's Stricture Study (CroSS) Group. Systematic review
with meta-analysis: endoscopic balloon dilatation for Crohn's disease strictures. Aliment Pharmacol Ther
2015; 42: 1137-1148 [PMID: 26358739 DOI: 10.1111/apt.13388]

Annese V, Daperno M, Rutter MD, Amiot A, Bossuyt P, East J, Ferrante M, Gotz M, Katsanos KH,
KieBlich R, Ordas I, Repici A, Rosa B, Sebastian S, Kucharzik T, Eliakim R; European Crohn's and Colitis
Organisation. European evidence based consensus for endoscopy in inflammatory bowel disease. J Crohns
Colitis 2013; 7: 982-1018 [PMID: 24184171 DOI: 10.1016/j.crohns.2013.09.016]

Leichter J. Potential for expandable stents in Crohn's disease. Gastrointest Endosc 1996; 44: 637-638
[PMID: 8934192 DOI: 10.1016/S0016-5107(96)70041-X]

Matsuhashi N, Nakajima A, Suzuki A, Yazaki Y, Takazoe M. Long-term outcome of non-surgical
strictureplasty using metallic stents for intestinal strictures in Crohn's disease. Gastrointest Endosc 2000;
51: 343-345 [PMID: 10699786 DOIL: 10.1016/S0016-5107(00)70366-X]

Wholey MH, Levine EA, Ferral H, Castaneda-Zuniga W. Initial clinical experience with colonic stent
placement. Am J Surg 1998; 175: 194-197 [PMID: 9560118 DOI: 10.1016/S0002-9610(97)00285-7]
Suzuki N, Saunders BP, Thomas-Gibson S, Akle C, Marshall M, Halligan S. Colorectal stenting for
malignant and benign disease: outcomes in colorectal stenting. Dis Colon Rectum 2004; 47: 1201-1207
[PMID: 15164246 DOI: 10.1007/s10350-004-0556-5]

Wada H, Mochizuki Y, Takazoe M, Matsuhashi N, Kitou F, Fukushima T. A case of perforation and
fistula formation resulting from metallic stent for sigmoid colon stricture in Crohn's disease. Tech
Coloproctol 2005; 9: 53-56 [PMID: 15868501 DOI: 10.1007/s10151-005-0194-5]

Bickston SJ, Foley E, Lawrence C, Rockoff T, Shaffer HA, Yeaton P. Terminal ileal stricture in Crohn's
disease: treatment using a metallic enteral endoprosthesis. Dis Colon Rectum 2005; 48: 1081-1085 [PMID:
15785899 DOI: 10.1007/s10350-004-0865-8]

Dafnis G. Repeated coaxial colonic stenting in the palliative management of benign colonic obstruction.
Eur J Gastroenterol Hepatol 2007; 19: 83-86 [PMID: 17206082 DOI: 10.1097/MEG.0b013e3280122219]
Martines G, Ugenti I, Giovanni M, Memeo R, Iambrenghi OC. Anastomotic stricture in Crohn's disease:
bridge to surgery using a metallic endoprosthesis. Inflamm Bowel Dis 2008; 14: 291-292 [PMID:
17924567 DOLI: 10.1002/ibd.20268]

Levine RA, Wasvary H, Kadro O. Endoprosthetic management of refractory ileocolonic anastomotic
strictures after resection for Crohn's disease: report of nine-year follow-up and review of the literature.
Inflamm Bowel Dis 2012; 18: 506-512 [PMID: 21542067 DOI: 10.1002/ibd.21739]

Attar A, Maunoury V, Vahedi K, Vernier-Massouille G, Vida S, Bulois P, Colombel JF, Bouhnik Y;
GETAID. Safety and efficacy of extractible self-expandable metal stents in the treatment of Crohn's
disease intestinal strictures: a prospective pilot study. Inflamm Bowel Dis 2012; 18: 1849-1854 [PMID:
22161935 DOI: 10.1002/ibd.22844]

Branche J, Attar A, Vernier-Massouille G, Bulois P, Colombel JF, Bouhnik Y, Maunoury V. Extractible
self-expandable metal stent in the treatment of Crohn's disease anastomotic strictures. Endoscopy 2012; 44
Suppl 2 UCTN: E325-E326 [PMID: 23012003 DOI: 10.1055/s-0032-1309854]

Loras C, Pérez-Roldan F, Gornals JB, Barrio J, Igea F, Gonzalez-Huix F, Gonzalez-Carro P, Pérez-
Miranda M, Espinos JC, Fernandez-Baiiares F, Esteve M. Endoscopic treatment with self-expanding metal
stents for Crohn’s disease strictures. Aliment Pharmacol Ther 2012; 36: 833-839 [PMID: 22966851 DOI:
10.1111/apt.12039]

Rejchrt S, Kopacova M, Brozik J, Bures J. Biodegradable stents for the treatment of benign stenoses of
the small and large intestines. Endoscopy 2011; 43: 911-917 [PMID: 21623562 DOI:
10.1055/s-0030-1256405]

Rejchrt S, Bures J, Brozik J, Kopacova M. Use of bio-degradable stents for the treatment of refractory
benign gastrointestinal stenoses. Acta Medica (Hradec Kralove) 2011; 54: 137-143 [PMID: 22283106
DOI: 10.14712/18059694.2016.37]

Amrani L, Ménard C, Berdah S, Emungania O, Soune PA, Subtil C, Brunet C, Grimaud JC, Barthet M.
From iatrogenic digestive perforation to complete anastomotic disunion: endoscopic stenting as a new
concept of "stent-guided regeneration and re-epithelialization". Gastrointest Endosc 2009; 69: 1282-1287
[PMID: 19286179 DOI: 10.1016/j.gi¢.2008.09.043]

Di Mitri R, Mocciaro F, Maiorana A, Alio W, Orlando A. Endoscopic rescue treatment in a pregnant
ulcerative colitis patient with a severe colonic stricture: a conservative approach to bring the pregnancy to
term. Gastrointest Endosc 2017; 86: 1183-1185 [PMID: 28595993 DOI: 10.1016/j.g1e.2017.05.043]
Rutter MD, Saunders BP, Wilkinson KH, Rumbles S, Schofield G, Kamm MA, Williams CB, Price AB,
Talbot IC, Forbes A. Cancer surveillance in longstanding ulcerative colitis: endoscopic appearances help
predict cancer risk. Gut 2004; 53: 1813-1816 [PMID: 15542520 DOI: 10.1136/gut.2003.038505]

Lange B, Sold M, Kéhler G, Wessel LM, Kubiak R. Use of covered self-expandable stents for benign
colorectal disorders in children. J Pediatr Surg 2017; 52: 184-187 [PMID: 26947402 DOI: 10.1016/j.jped-
surg.2016.01.020]

Rullan R, Danielson P, Hirsh M, Kim D, Eckardt A, Bhattacharya K. Self-expanding silicone stent for
treatment of postoperative colorectal stricture in an infant with Hirschsprung's disease: a case report. J
Pediatr Surg 2006; 41: 1613-1615 [PMID: 16952603 DOI: 10.1016/j.jpedsurg.2006.05.056]

Tamim WZ, Ghellai A, Counihan TC, Swanson RS, Colby JM, Sweeney WB. Experience with
endoluminal colonic wall stents for the management of large bowel obstruction for benign and malignant
disease. Arch Surg 2000; 135: 434-438 [PMID: 10768708 DOI: 10.1001/archsurg.135.4.434]

Meisner S, Hensler M, Knop FK, West F, Wille-Jorgensen P. Self-expanding metal stents for colonic
obstruction: experiences from 104 procedures in a single center. Dis Colon Rectum 2004; 47: 444-450
[PMID: 14994110 DOI: 10.1007/s10350-003-0081-y]

Syn WK, Patel M, Ahmed MM. Metallic stents in large bowel obstruction: experience in a District
General Hospital. Colorectal Dis 2005; 7: 22-26 [PMID: 15606580 DOI:

Jaishidengs  WJGE | https:/ /www.wjgnet.com 70 February 16,2020 | Volume12 | Issue2 |


http://www.ncbi.nlm.nih.gov/pubmed/22612326
https://dx.doi.org/10.1111/j.1365-2036.2012.05146.x
http://www.ncbi.nlm.nih.gov/pubmed/24374876
https://dx.doi.org/10.1097/01.MIB.0000439067.76964.53
http://www.ncbi.nlm.nih.gov/pubmed/24853850
https://dx.doi.org/10.1007/s00464-014-3559-x
http://www.ncbi.nlm.nih.gov/pubmed/26358739
https://dx.doi.org/10.1111/apt.13388
http://www.ncbi.nlm.nih.gov/pubmed/24184171
https://dx.doi.org/10.1016/j.crohns.2013.09.016
http://www.ncbi.nlm.nih.gov/pubmed/8934192
https://dx.doi.org/10.1016/S0016-5107(96)70041-X
http://www.ncbi.nlm.nih.gov/pubmed/10699786
https://dx.doi.org/10.1016/S0016-5107(00)70366-X
http://www.ncbi.nlm.nih.gov/pubmed/9560118
https://dx.doi.org/10.1016/S0002-9610(97)00285-7
http://www.ncbi.nlm.nih.gov/pubmed/15164246
https://dx.doi.org/10.1007/s10350-004-0556-5
http://www.ncbi.nlm.nih.gov/pubmed/15868501
https://dx.doi.org/10.1007/s10151-005-0194-5
http://www.ncbi.nlm.nih.gov/pubmed/15785899
https://dx.doi.org/10.1007/s10350-004-0865-8
http://www.ncbi.nlm.nih.gov/pubmed/17206082
https://dx.doi.org/10.1097/MEG.0b013e32801222f9
http://www.ncbi.nlm.nih.gov/pubmed/17924567
https://dx.doi.org/10.1002/ibd.20268
http://www.ncbi.nlm.nih.gov/pubmed/21542067
https://dx.doi.org/10.1002/ibd.21739
http://www.ncbi.nlm.nih.gov/pubmed/22161935
https://dx.doi.org/10.1002/ibd.22844
http://www.ncbi.nlm.nih.gov/pubmed/23012003
https://dx.doi.org/10.1055/s-0032-1309854
http://www.ncbi.nlm.nih.gov/pubmed/22966851
https://dx.doi.org/10.1111/apt.12039
http://www.ncbi.nlm.nih.gov/pubmed/21623562
https://dx.doi.org/10.1055/s-0030-1256405
http://www.ncbi.nlm.nih.gov/pubmed/22283106
https://dx.doi.org/10.14712/18059694.2016.37
http://www.ncbi.nlm.nih.gov/pubmed/19286179
https://dx.doi.org/10.1016/j.gie.2008.09.043
http://www.ncbi.nlm.nih.gov/pubmed/28595993
https://dx.doi.org/10.1016/j.gie.2017.05.043
http://www.ncbi.nlm.nih.gov/pubmed/15542520
https://dx.doi.org/10.1136/gut.2003.038505
http://www.ncbi.nlm.nih.gov/pubmed/26947402
https://dx.doi.org/10.1016/j.jpedsurg.2016.01.020
https://dx.doi.org/10.1016/j.jpedsurg.2016.01.020
https://dx.doi.org/10.1016/j.jpedsurg.2016.01.020
http://www.ncbi.nlm.nih.gov/pubmed/16952603
https://dx.doi.org/10.1016/j.jpedsurg.2006.05.056
http://www.ncbi.nlm.nih.gov/pubmed/10768708
https://dx.doi.org/10.1001/archsurg.135.4.434
http://www.ncbi.nlm.nih.gov/pubmed/14994110
https://dx.doi.org/10.1007/s10350-003-0081-y
http://www.ncbi.nlm.nih.gov/pubmed/15606580

66

67

68

69

70

Venezia L et al. Self-expandable metal stent in nonmalignant disease

10.1111/§.1463-1318.2004.00697 X]

Stefanidis D, Brown K, Nazario H, Trevino HH, Ferral H, Brady CE, Gross GW, Postoak DW, Chadhury
R, Rousseau DL, Kahlenberg MS. Safety and efficacy of metallic stents in the management of colorectal
obstruction. JSLS 2005; 9: 454-459 [PMID: 16381366]

Athreya S, Moss J, Urquhart G, Edwards R, Downie A, Poon FW. Colorectal stenting for colonic
obstruction: the indications, complications, effectiveness and outcome--5 year review. Eur J Radiol 2006;
60: 91-94 [PMID: 16806783 DOI: 10.1016/j.ejrad.2006.05.017]

Jost RS, Jost R, Schoch E, Brunner B, Decurtins M, Zollikofer CL. Colorectal stenting: an effective
therapy for preoperative and palliative treatment. Cardiovasc Intervent Radiol 2007; 30: 433-440 [PMID:
17225973 DOI: 10.1007/s00270-006-0012-0]

Pommergaard HC, Vilmann P, Jakobsen HL, Achiam MP. A clinical evaluation of endoscopically placed
self-expanding metallic stents in patients with acute large bowel obstruction. Scand J Surg 2009; 98: 143-
147 [PMID: 19919918 DOI: 10.1177/145749690909800303]

Arya N, Bair D, Arya P, Pham J. Community experience of colonic stenting in patients with acute large
bowel obstructions. Can J Surg 2011; 54: 282-285 [PMID: 21774880 DOI: 10.1503/¢js.015510]

Baishidengs WJGE | https:/ /www.wijgnet.com 71 February 16,2020 | Volume12 | Issue?2 |


https://dx.doi.org/10.1111/j.1463-1318.2004.00697.x
http://www.ncbi.nlm.nih.gov/pubmed/16381366
http://www.ncbi.nlm.nih.gov/pubmed/16806783
https://dx.doi.org/10.1016/j.ejrad.2006.05.017
http://www.ncbi.nlm.nih.gov/pubmed/17225973
https://dx.doi.org/10.1007/s00270-006-0012-0
http://www.ncbi.nlm.nih.gov/pubmed/19919918
https://dx.doi.org/10.1177/145749690909800303
http://www.ncbi.nlm.nih.gov/pubmed/21774880
https://dx.doi.org/10.1503/cjs.015510

JRnishideng®

Published By Baishideng Publishing Group Inc
7041 Koll Center Parkway, Suite 160, Pleasanton, CA 94566, USA
Telephone: +1-925-2238242
E-mail: bpgoffice@wijgnet.com
Help Desk: https://www.f6publishing.com/helpdesk

https://www.wjgnet.com

© 2020 Baishideng Publishing Group Inc. All rights reserved.



mailto:bpgoffice@wjgnet.com

