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Abstract
Endoscopic stenting is an area of endoscopy that has wit-
nessed noteworthy advancements over the last decade, re-
sulting in evolving clinical practices among gastroenterolo-
gists around the world. Indications for endoscopic stenting 
have progressively expanded, becoming a frequent part of 
the management algorithm for various benign and malig-
nant conditions of the gastrointestinal tract, from esopha-
gus to rectum. In addition to expanded indications, continu-
ous technological enhancements and development of novel 
endoscopic stents have resulted in an increased success of 
these approaches and, in some cases, allowed new applica-
tions. This review aimed to summarize best practices in 
esophageal, gastroduodenal, and colonic stenting.

© 2022 The Author(s).
Published by S. Karger AG, Basel

Melhores Práticas Em Próteses Endoscópicas 
Esofágicas, Gastroduodenais e Colorretais

Palavras Chave
Próteses endoscópicas · Estenose esofágica · Obstrução 
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Resumo
A colocação de próteses endoscópicas é uma técnica que 
tem testemunhado avanços notáveis na última década, 
resultando na evolução da prática clínica diária dos gas-
troenterologistas em todo o mundo. As indicações para a 
colocação de próteses endoscópicas têm expandido pro-
gressivamente, tornando-se uma opção cada vez mais 
frequente no algoritmo de abordagem das mais variadas 
condições benignas e malignas do trato gastrointestinal 
(desde o esófago ao reto). Além da expansão nas indica-
ções, o aprimoramento tecnológico contínuo e o desen-
volvimento de novas próteses endoscópicos resultaram 
num maior sucesso dessas abordagens e, em alguns ca-
sos, permitiram novas aplicações. Esta revisão tem como 
objetivo resumir as melhores práticas em colocação de 
próteses endoscópicas esofágicas, gastroduodenais e 
colorretais. © 2022 The Author(s).
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Introduction

Over the last few years, therapeutic endoscopy has 
evolved into the preferred approach, or at least a valid 
alternative, for management of several gastrointestinal 
(GI) conditions, wherein surgery was considered the 
standard therapy for decades [1]. Endoscopic stenting is 
one such aspect of therapeutic endoscopy that has wit-
nessed noteworthy advancements. Traditionally, the 
main indications for endoscopic stenting were limited to 
the palliation of malignant disorders, such as obstructive 
esophageal cancer, malignant gastric outlet obstruction 
(GOO), and malignant colonic obstruction [2]. More re-
cently, indications for endoscopic stenting have gradu-
ally expanded to include a variety of nonmalignant/non-
obstructive disorders, such as external compression of 
the GI tract, GI transmural defects (e.g., perforations, fis-
tulae, and leaks), and selected cases of refractory benign 
strictures [3]. Moreover, advances in biotechnology and 
clinical expertise have helped mitigate stent-related ad-
verse events (AEs) [4]. In this review, we aim to summa-
rize the evidence and experience supporting the best 
practices in luminal endoscopic stenting, with a specific 
focus on esophageal, gastroduodenal, and colonic stent-
ing (Table 1).

Esophageal Stenting

Malignant Esophageal Cancer
Palliation of Malignant Dysphagia
The main goal of esophageal stenting is palliation of 

malignant dysphagia in patients with esophageal cancer 
to improve nutritional intake. Although stenting pro-
vides a rapid relief of dysphagia symptoms, it is preferable 
in patients with an expected short survival (<3 months) 
(Fig. 1) [5]. A meta-analysis by Wang et al. included three 
randomized clinical trials (RCTs) and showed similar 
outcomes between fully covered self-expandable metal 
stent (FC-SEMS) and partially covered SEMS (PC-SEMS), 
without differences in stent migration, obstruction, or 
bleeding [6]. Pooled data from available studies showed a 
major AE rate of 18% with PC-SEMS and 21% with FC-
SEMS (most frequently reflux, severe pain, bleeding, and 
ingrowth/overgrowth) [7]. Different stent designs have 
been developed in order to prolong stent patency and re-
duce AEs; however, this is hard to accomplish as stents do 
not affect natural history of the disease. Regarding anti-
reflux stents, for example, a 2019 meta-analysis [8] and a 
subsequent RCT [9] failed to prove their superiority re-

garding improvement of reflux, dysphagia score, or re-
lated AEs (stent migration, bleeding, and obstruction).

One major drawback of stent use in patients with lon-
ger survival is the increased risk of stent dysfunction and 
AE occurrence. Even though SEMSs are associated with 
earlier symptom relief, for patients with longer expected 
survival (≥3 months), brachytherapy seems to provide 
better quality of life, long-term dysphagia relief, and few-
er AEs, when compared to SEMS placement [10, 11]. 
However, despite being associated with better long-term 
results, brachytherapy is underused in clinical practice 
[12, 13]. Overall severe AEs from brachytherapy alone 
may occur in up to 23% of cases, mostly including brachy-
therapy-related stenosis (12%) and fistula formation (8%) 
[14]. The effect of combined brachytherapy and stenting 
on AE rates is not completely clear; however, it seems to 
provide better dysphagia relief in patients with survival 
longer than 3 months and higher overall survival, com-
pared to SEMS alone [15]. Patients may also be palliated 
with external beam radiotherapy (EBRT) alone [16, 17]. 
A recent propensity score-matched analysis that com-
pared EBRT alone with brachytherapy alone suggested 
that EBRT may offer a faster and safer dysphagia relief 
compared to brachytherapy, with similar long-term out-
comes [18]. A recent RCT that compared EBRT alone 
with a combination of EBRT and chemotherapy found 
that EBRT alone had similar dysphagia relief and surviv-
al as the combination therapy, but fewer AEs [19].

Some retrospective cohorts evaluated patients submit-
ted to SEMS placement, with ≥6-month survival, and 
concluded that SEMS may be a valid alternative, espe-
cially in centers where brachytherapy is not widely avail-
able. Despite the increased risk of AEs over time, most of 
them can be managed endoscopically [20–22].

Irradiation stents have been developed to combine ad-
vantages of both SEMS and radiotherapy. A 2017 [23] and 
a 2021 [24] meta-analysis comparing irradiation SEMS 
(loaded with 125I beads) versus traditional SEMS showed 
prolonged patient survival and stent patency with irra-
diation stents, with no differences in AE rates. Biodegrad-
able stent (BDS) role in the palliation of malignant dys-
phagia is not adequately defined and should not yet be 
considered a valid alternative to SEMS [25].

Recommendation: Patients with life expectancy of 
less than 3 months or suffering from severe dysphagia 
should be considered for SEMS placement. FC- or PC-
SEMS may be considered. Brachytherapy should be 
considered when available in patients with expected 
longer survival.
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Bridge-To-Surgery Patients
In the curative setting, as bridge to surgery, SEMS 

placement is not recommended by most recent guide-
lines, since it may be associated with worse oncologic out-
comes, a lower rate of R0 resection, increased 3-year fol-
low-up recurrence, lower overall survival, and a higher 
rate of major AEs [26, 27]. Although some recent studies 
reported no differences in R0 resection rate and overall 
survival, SEMS placement may increase postoperative 
morbidity and mean operative time making surgery more 
challenging [28–30]. Nevertheless, esophageal stents are 
helpful to ameliorate nutritional status during or before 
neoadjuvant therapy and/or surgery [31]. Only two stud-
ies addressed the potential advantages of esophageal 
stents compared to standard feeding techniques, with 
SEMS being associated with lower rates of chemoradio-
therapy interruption, greater improvement of albumin, 
lower body weight loss, and major operative complica-
tions, when compared to feeding tube or oral nutrition 
[32], while SEPSs were considered at least as safe and ef-
fective as surgical jejunostomy (no differences in weight 
loss and albumin) [33]. Available studies lack informa-
tion about stent dwell time till surgery [29, 31, 34, 35]. 
However, a study reported no differences between SEMS 
and non-SEMS groups in median time from diagnosis-
to-surgery (132 vs. 140 days, p = 1.0) [30].

Recommendation: Currently, SEMSs are not recom-
mended in the curative setting, as bridge to surgery.

Esophago-Respiratory Fistulas
When a fistula develops between the esophagus and 

trachea or bronchi, the underlying malignancy is invari-
ably incurable, regardless of the primary site. This condi-
tion is associated with a poor survival, so palliative man-
agement is preferred in most cases [36]. Esophageal stents 
may be used for treatment of malignant tracheo- and 
bronchoesophageal fistulas, due to their safety and effec-
tiveness profile, with lower morbidity and mortality com-
pared to surgery [37]. The reported clinical success of 
SEMS ranges from 67 to 100%, and reintervention is 
needed in up to 39% of the cases, mainly due to stent mi-
gration, persistent fistula, and aspiration [38].

Combined placement of stents in both the esophagus 
and the tracheobronchial tree is another management strat-
egy for esophago-respiratory fistulas (ERF), being indicated 
if esophageal stenting could compromise the respiratory 
tract via extrinsic compression (more likely in mid-/proxi-
mal ERF); if there is a pre-existing tracheal stenosis; and in 
cases of large fistulas (>20 mm) [39–41]. However, patients 
who require dual esophageal and airway stenting are at risk Se
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for fistula worsening due to pressure necrosis on both sides 
of the fistula from the two opposing stents [42]. Broncho-
esophageal fistulas are reported in 5–10% of patients with 
esophageal cancer; in most of these cases, placement of a 
single stent, either a tracheobronchial or an esophageal 
stent, is enough to seal the fistula [43].

If double stenting is performed, airway stenting should 
be placed first to reduce the risk of airway compromise 
and the risk of esophageal stent migration [44]. Mean sur-
vival does not seem to be impacted by single or double 
stenting [45].

Recommendation: FC-SEMS or PC-SEMS can be con-
sidered for the treatment of ERF, as long as the fistula is 
covered by the stent membrane. Double stenting should 
be considered if risk of respiratory tract compromise sec-
ondary to the esophageal SEMS, if pre-existing tracheal 
stenosis and if large fistulas (>20 mm).

Benign Disorders
Refractory Benign Esophageal Strictures
Esophageal stents have been studied as an option for 

refractory benign esophageal strictures (RBES). They 
should only be considered after therapeutic failure of oth-
er endoscopic alternatives, like dilation or incisional ther-
apy. A 2015 meta-analysis from Fuccio et al. [46] (n = 
444) reported a clinical success of 40.5% and an overall 
AE rate of 20.6%, with stent migration being the most 
common AE (28.6%). To prevent stent migration, a vari-
ety of techniques and devices have been used with FC-
SEMS, such as through-the-scope clips [47], over-the-
scope clips (OTSC) [48], and endoscopic suturing [49]. 
Different retrospective single-center and multicenter 

studies [49–51] and a meta-analysis [52] support the sup-
position that endoscopic stent fixation in benign esopha-
geal stenting prevents stent migration. Only one study 
compared different stent fixation techniques, with OTSC 
significantly decreasing stent migration rates as com-
pared to no fixation or endoscopic suturing, while also 
increasing clinical success rate [53]. Two studies found 
that previous stent migration was a risk factor for similar 
future events; therefore, stent fixation should be consid-
ered in patients with high risk for stent dislocation and/
or previous stent migration.

A stent dwell time of 6–12 weeks is recommended, to 
allow stricture remodeling and at the same time prevent 
stent embedment [26]. FC-SEMSs are preferable over 
PC-SEMS for RBES treatment, since PC-SEMSs are as-
sociated with stent embedment, leading to an increased 
risk of AEs during stent removal [54]. Despite different 
available methods for embedded PC-SEMS removal 
(stent-in-stent [SIS], argon plasma coagulation, overtube 
technique, inversion technique), comparative studies for 
these different techniques are lacking. Overtube and in-
version techniques employ shear forces on a distinct area 
to facilitate stent extraction; however, these techniques 
may be more invasive and potentially lead to perforation. 
Argon plasma coagulation technique, by using heat for 
removal, is less complicated but could potentially fail in 
severe cases. SIS technique (placement of FC-SEMS over-
lapping the embedded PC-SEMS, followed by removal of 
both after 10–14 days) is more expensive and time-con-
suming, but it is the best-studied procedure and is usu-
ally recommended because of the lowest expected com-
plication rate [55].

a b c

Fig. 1. Patient with dysphagia secondary to an esophageal squamous cell carcinoma located in the mid esophagus. 
a Endoscopic image showing proximal view of the lesion. b, c Fluoroscopic and endoscopic images after place-
ment of a partially covered 150 × 20 mm self-expandable metal stent.



Medas/Ferreira-Silva/Girotra/Barakat/
Tabibian/Rodrigues-Pinto

GE Port J Gastroenterol 2023;30(suppl 1):19–3424
DOI: 10.1159/000527202

A meta-analysis of 18 studies did not show significant 
differences in clinical success, stent migration, and com-
plication rates between BDS, SEMS, or SEPS [46]. How-
ever, patients with BDS (Fig. 2) may require fewer endo-
scopic reinterventions [56–58]. Despite this, updated Eu-
ropean Society of Gastrointestinal Endoscopy (ESGE) 
guidelines do not recommend BDS over other stents [26]. 
Lumen-apposing metal stents (LAMSs) also have been 
evaluated for RBES, but available data are limited to small 
case series [59–62]. They may be considered in patients 
with short RBES up to 10 mm (Fig. 3). In patients with 
persistent dysphagia despite stent placement, surgery 
should be considered. Self-dilatation with boogies may be 
an option for poor surgical candidates [63].

Recommendation: Temporary placement of self-ex-
pandable stents may be considered for RBES. No recom-
mendation can be made regarding a specific type of ex-
pandable stent. When SEMSs are used, FC-SEMS should 
be preferred. Stent fixation techniques can be used to mit-
igate migration risk.

Leaks, Perforations, and Fistulas
Recent advances in endoscopy have prompted a para-

digm shift in the management of esophageal leaks, perfo-
rations, and fistulas, from surgery to minimally invasive 
endoscopic approaches [64]. Even though these terms are 
often used interchangeably, in strict terms, they are com-
pletely different [65]. Therefore, their treatment should 
be individualized.

Based on three systematic reviews on the use of PC-
SEMS, FC-SEMS, and SEPS in anastomotic leaks and per-
forations, the clinical success rate of esophageal stent 
placement is 81–87%, with no difference among the stent 
types [66–68]. Only two studies [69, 70] evaluated fistulas 
individually, with clinical success ranging from 45.5 to 
90.1%; however, SEMSs were used almost always in com-
bination with other endoscopic/pulmonary techniques; 
clinical success decreased with orifice size increase [69]. 
Huh et al. [71] and Suzuki et al. [72] reported higher clin-
ical success for perforations compared to leaks (100% vs. 
60–80%), with anastomotic leak group needing a longer 

a b c

d e f

Fig. 2. Patient with a refractory benign esophageal stricture due to caustic ingestion, submitted to multiple endo-
scopic treatments (Savary and balloon dilatation, fully covered self-expandable metal stent placement). a Endo-
scopic image of esophageal stricture. b Fluoroscopic image revealing a 2-cm-long stricture after contrast instil-
lation. c–f Endoscopic and fluoroscopic images after placement of a 25/20/25 × 100-mm biodegradable noncov-
ered stent.
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stent dwell time (≥4 weeks) compared with the perfora-
tion group (75% vs. 27.3%, p = 0.022). Overall AEs ranged 
from 3.8 to 50% [70, 71, 73, 74], with stent migration (8.5–
42%) [67, 74–78] and strictures or stent-induced ulcers 
(3–48%) [73, 79] being the commonest. Even though 
stent-related AEs are typically managed endoscopically, 
severe AEs (14.7%) [80] can occur, requiring nonendo-
scopic advanced management.

The selection of the right stent design also remains a 
challenge (Fig. 4). Even though clinical success rates are 
comparable, SEMSs perform better than SEPS in leaks 
and perforations, with higher technical success (95% vs. 
91%, p = 0.032), reduced risk of migration (16% vs. 24%, 
p = 0.001), and need for stent repositioning (3% vs. 11%, 
p < 0.001), as well as lower risk of perforation when con-
sidering anastomotic leaks only (0% vs. 2%, p = 0.013) 
[67]. Migration rates are higher with FC-SEMS versus 
PC-SEMS (odds ratio [OR] 2.44, 95% CI 1.13–5.31; p = 
0.024) [77]; however, suturing FC-SEMS may render mi-
gration rates similar to PC-SEMS (adjusted OR 0.56, 95% 
CI 0.15–2.00; p = 0.37), without the difficulties in remov-
al of PC-SEMS and a lower risk of AEs (21% vs. 46%, p = 
0.37) [51]. Shim technique (silk thread attached to proxi-

mal end of the stent and to the patient ear via the nares) 
[81] as well as stents with wider diameters [77, 82] may 
also result in lower migration rates. Data regarding the 
role of BDS in management of esophageal transmural de-
fects are limited. Only two studies, comprising 13 and 4 
patients, are available: despite a clinical success of 77.8–
100%, mucosal reaction (2/4 patients) is a drawback, 
causing dysphagia and requiring endoscopic dilation [83, 
84].

Predictive factors for stent failure/mortality include 
persistence of fistula orifice after 6 months of endoscopic 
treatment (OR 44, 95% CI 3.38–573.4; p = 0.004) [69], 
larger fistula size [69], if stent was used after failure of re-
visional therapy compared with stent used as initial treat-
ment (55% vs. 100%, p = 0.013) [73], continuous leakage 
after stent placement [85], decreased physical perfor-
mance preoperatively [85], and concomitant esophago-
tracheal fistula [85]. Van Halsema et al. [86] developed a 
prediction rule for successful stent placement in the con-
text of benign upper GI leakage, consisting of etiology, 
location, size of the leak, and C-reactive protein level at 
diagnosis. Iatrogenic/spontaneous perforation (vs. leaks 
or fistulas), proximal defect location (<25 cm from the 

a b

Fig. 3. Patient with a refractory esophago-
jejunal anastomotic stricture who under-
went placement of a lumen-apposing metal 
stent (LAMS) across the stricture. a Endo-
scopic image of the LAMS placed across the 
stricture. b Esophago-jejunal anastomotic 
stricture remodeling after LAMS removal.

a b

Fig. 4. Patient with an anastomotic leak af-
ter total gastrectomy. a Endoscopic image 
showing an anastomotic leak occupying 
more than 50% of the luminal circumfer-
ence. b Immediately after placement of a 
fully covered self-expandable metal stent.
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incisive), lower C-reactive protein levels, and smaller de-
fect sizes (<1 cm) were considered predictors of better 
outcomes; after validation in a different patient cohort, 
the rule was found to significantly discriminate between 
failure (NPV 86%) and success (PPV 87%) of stent place-
ment in patients with a predicted low (≤50%) or high 
(≥70%) clinical success, respectively.

ESGE-updated guidelines recommend removing the 
stent 6–8 weeks after placement [26], even though there 
is a tendency to remove or replace stents at shorter inter-
val times, to reduce stent-related AEs. SEMSs have been 
compared to endoscopic vacuum therapy for the treat-
ment of post-surgical leaks in two systematic reviews and 
meta-analyses [87, 88], with endoscopic vacuum therapy 
being associated with higher leak closure, more endo-
scopic device changes, shorter duration of treatment, and 
lower rates of mortality and/or major complications. Giv-
en the high complexity and particularities of transmural 
defects, in most cases a multimodality approach is ad-
opted, but endoscopic stenting remains one of the most 
frequently used options in these patients [77].

Recommendation: Temporary SEMS placement can be 
considered for leaks, perforations, and fistulae. Consider-
ing the complexity of these transmural defects, a multi-
modality approach is often preferred.

Acute Variceal Bleeding
In the setting of refractory acute variceal bleeding, sev-

eral systematic reviews and meta-analyses [89–91] sup-
port use of SEMS in successful control of severe or refrac-
tory acute variceal bleeding, without significant device-
related AEs (Fig. 5). This strategy is often used as a bridge 

to transjugular intrahepatic portosystemic shunt or liver 
transplantation in a significant proportion of patients 
[89], and 6-week survival is mostly related to the severity 
of the underlying liver disease. Dedicated FC-SEMSs (SX-
Ella Danis) for esophageal variceal bleeding are available; 
when used, retrieval should be performed using a specifi-
cally designed system [92, 93]. There is only one RCT 
comparing FC-SEMS (SX-Ella Danis stent) with balloon 
tamponade [94], with successful therapy more frequent 
in the stent group (66% vs. 20%), with a significantly 
higher rate for control of bleeding (85% vs. 47%), lower 
transfusion requirements, and a lower incidence of seri-
ous AEs (15% vs. 47%), mainly due to differences in aspi-
ration pneumonia (0 vs. 5) and esophageal tear (1 patient 
in the balloon tamponade group); no significant differ-
ence in 6-week survival was observed (54% vs. 40%). In 
most published studies, FC-SEMSs were left in place for 
up to 2 weeks [95–98], although extended dwell time up 
to 30 days has been reported. Recommendation: FC-SEMS 
placement may be considered for the treatment of severe 
or refractory esophageal variceal bleeding, as a bridge to 
transjugular intrahepatic portosystemic shunt or liver 
transplantation.

Gastroduodenal Stenting

GOO typically involves the distal stomach and/or the 
proximal small bowel (although it may also affect the dis-
tal small bowel) and may be secondary to mechanical/
obstructive or motility causes. Mechanical obstructions 
can be benign or malignant [99]. The traditional ap-

a b c

Fig. 5. Patient with cirrhosis Child-Pugh C and severe esophageal variceal bleeding. a Endoscopic image showing 
active bleeding from an esophageal varix. b, c Endoscopic image after placement of a dedicated fully covered self-
expandable metal stent (SX-Ella Danis stent) with bleeding control.
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proach for management of malignant GOO involves sur-
gical gastrojejunostomy, via either open or laparoscopic 
access, although less invasive alternatives including endo-
scopic placement of luminal SEMS (Fig. 6) and, more re-
cently, endoscopic ultrasound (EUS)-guided gastroenter-
ostomies have become increasingly popular. On the con-
trary, benign GOO is generally managed with 
endoscopic balloon dilation (EBD), reserving more inva-
sive techniques for EBD refractory cases [100].

A recent meta-analysis favored surgical gastrojejunos-
tomy over SEMS due to longer overall survival and fewer 
needs for reintervention. Although postoperative mortal-
ity and AEs were similar between the two groups, the 
SEMS group had shorter hospital stay and shorter time to 
resume oral intake [101]. Technical and clinical success 
was 83.3–100% and 75–100%, respectively [101]. There-
fore, patients with short life expectancy (<6 months), es-
pecially those who are high surgical risk, may be better 
candidates for luminal SEMS [102]. Regarding the stent 
type for GOO, a 2016 meta-analysis noted no significant 
difference in technical or clinical success, AEs, and rein-
tervention for covered SEMS (C-SEMS) and uncovered 
SEMS (U-SEMS), but as expected, migration rate was 
higher, while obstruction rate was lower with C-SEMS 
[103].

In patients with combined malignant duodenal and 
biliary obstruction, “double stenting” should be the stan-
dard of care practice, due to its lower invasiveness and 
shorter recovery time [104]. Regarding approach for bili-
ary stenting, endoscopic retrograde cholangiopancrea-

tography stenting might be associated with a lower AE 
rate compared to EUS-guided biliary drainage and should 
be considered the preferred approach, when feasible 
[105].

Only a few case series have been published regarding 
SEMS as salvage therapy for benign GOO who failed ini-
tial EBD attempt. Despite symptomatic improvement in 
almost 80% of the patients, SEMS placement is limited by 
stent migration rates up to 47% [106, 107], with no robust 
evidence to recommend SEMS over surgery in these pa-
tients [102].

Recommendation: In patients with life expectancy be-
low 6 months, especially if at high surgical risk, luminal 
SEMS can be considered. Otherwise, gastro-enteric anas-
tomosis should be considered, either surgical or endo-
scopic. Combined malignant duodenal and biliary ob-
struction should be approached with “double stenting.”

Colonic Stenting

Malignant Colonic Obstruction
Colonic stenting is a valid alternative to emergency 

surgery in patients with malignant colonic obstruction, 
either as bridge to surgery or palliative intention. Prophy-
lactic stenting, in the absence of symptomatic obstruc-
tion, should not be performed. Most of the literature con-
cerns left-sided obstructing colon cancer (Fig. 7), exclud-
ing (distal) rectal cancers; however, SEMS may also be 
successfully placed in malignant obstruction of the prox-

a b c

Fig. 6. a Patient with pancreatic cancer and previous biliary self-expandable metal stent with gastric outlet ob-
struction due to tumor invasion in the second portion of the duodenum. b, c Fluoroscopic and endoscopic im-
ages after placement of an uncovered 140 × 20 mm self-expandable metal stent.
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imal/right colon [108]. As a bridge to surgery, colonic 
stenting is associated with fewer overall AEs, similar 30-
day mortality rate, and a higher proportion of primary 
anastomoses, compared to emergency surgery. Even 
though pre-surgical colon stenting (as bridge therapy) 
may be associated with a higher overall tumor recurrence, 
this did not translate into a significant difference in terms 
of disease-free survival or overall survival on 3- and 5-year 
follow-up [109, 110]. The worse oncologic outcomes 
seem to be explained by stent-related perforations, with 
overall survival being better in studies with lower perfora-
tion rates. The ideal time interval for surgery after colon-
ic stenting should be balanced between stent-related AEs 
(reduced by a short interval) and surgical outcomes (im-
proved by a longer interval). ESGE-updated guideline 
suggests a 2-week interval between stent placement and 
surgery [111]. In patients who are not good candidates for 
colonic stenting (locally advanced disease requiring neo-
adjuvant therapy or longer stenosis) or who fail stent 
placement, a decompressing stoma may be an alternative 
as a bridge to surgery, allowing a higher chance of suc-
cessful primary anastomosis [112].

In a palliative setting, most meta-analyses have dem-
onstrated SEMS to be associated with lower short-term 
mortality, hospital stay, early AEs, stoma rates, and time 
to initiation of chemotherapy, compared to emergency 
surgery. Conversely, late AEs were more frequent in the 
SEMS group [113–117]. Chemotherapy does not seem to 
be a risk factor for colonic stent-related complications in 
general; however, in patients already receiving bevaci-
zumab, stent placement is not advised due to high risk of 
perforation [111].

Extra-colonic malignancy complicated with colonic 
obstruction may benefit from palliative colonic stenting 
and is associated with fewer AEs compared to decom-
pressive surgery. Unfortunately, technical and clinical 
success rates are lower compared to primary colonic can-
cer [118–120].

In terms of type of colonic stents, 3 meta-analyses have 
compared U-SEMS and C-SEMS, noting similar techni-
cal and clinical success, but U-SEMSs were associated 
with fewer overall AEs, including less tumor overgrowth, 
lower migration rates, longer patency, and fewer re-inser-
tions, although at the cost of higher risk of tumor in-
growth [121–123]. The main complications included per-
foration, stent failure, stent migration, and stent re-ob-
struction [124]. Migration should be treated with stent 
replacement or SIS technique in the palliative setting, and 
early surgery in the bridge-to-surgery patients [125].

Recommendation: SEMS can be considered for malig-
nant colonic obstruction treatment as bridge to surgery 
(advantages and disadvantages of its placement must be 
discussed with the patient) or in palliative setting. Despite 
lower success rate, SEMS can also be used for extra-co-
lonic malignant obstruction treatment.

Benign Colonic Obstruction
In recent years, the use of SEMS has been extended to 

treatment of benign GI strictures secondary to diverticu-
litis, radiation colitis, inflammatory bowel disease, and 
endometriosis, as well to management of post-anasto-
motic colonic leaks, strictures, and fistulas [126]. How-
ever, majority of data available in this regard are derived 
from retrospective studies.

a b c

Fig. 7. Patient with malignant colonic obstruction due to colorectal cancer. a, b Fluoroscopic and endoscopic 
images after placement of an uncovered 80 × 20 mm self-expandable metal stent.
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Several studies have reported outcomes of colonic stent-
ing for diverticulitis-associated strictures, as a bridge to sur-
gery or for palliation (in poor surgical candidates). A sys-
tematic review (n = 66) concluded that the AE rate was not 
acceptable to warrant its use (11/66 perforations) [127]. Re-
garding fibrostenosic Crohn’s disease (CD) refractory to 
medical treatment, SEMS use is only described in small case 
series [128]. The largest case series, with a stent dwell time 
of 4 weeks, showed treatment efficacy of 64.7%, with one 
AE (proximal stent migration). Distal stent migration 
(52%) was not considered an AE but rather an incident 
[129]. A systematic review evaluated SEMS placement for 
the management of colorectal surgical complications in-
cluding anastomotic strictures, leaks, or fistulas. A high ear-
ly success rate (73.3%) was observed; however, anastomot-
ic strictures were more challenging to treat, as around 50% 
of the patients had persistent stenosis and 26% required 
EBD after stent placement [130]. Complications were re-
ported in 41.5% patients, mainly SEMS migration, ex-
plained by the inherent characteristics of C-SEMS [131]. 
Colonic stent placement in bowel obstruction due to endo-
metriosis, colonic fistulas, radiation-induced stenosis, or is-
chemic colitis is also reported in literature, but only as case 
reports or short case series [126, 127].

The largest case series of BDS in colon and ileocolic 
anastomotic strictures report a technical success of 90–
100% but only a modest stricture resolution of 45–83%. 
Unlike in esophageal strictures, mucosal hyperplastic re-
action after BDS placement has not been reported in in-
testinal strictures [132, 133]. Use of BDS for CD strictures 
can theoretically overcome the shortcomings of SEMS 
(stent migration and need for stent removal); however, 
absence of biodegradable through-the-scope colonic 
stents makes deployment proximal to the sigmoid techni-
cally challenging. Data are very limited in this context. A 
case series of 11 BDS for treatment of CD strictures of the 
terminal ileum or colon (deployed through overtube, as-
sisted by a stiff guidewire, and fluoroscopy guidance) re-
vealed high technical success (90.9%), but early stent mi-
gration occurred in 3 patients [134].

Henceforth, limited available data do not support en-
dorsement of SEMS placement in the context of benign 
colonic conditions and should only be considered in case-
by-case basis after multidisciplinary discussion. Recom-
mendation: SEMS placement in benign colonic strictures 
should not be routinely performed.

Table 2. Summary of main indications for esophageal, gastroduodenal, and colonic stenting and recommended 
types of stents for each indication

Indication Recommended stent

Esophageal stenting
Malignant esophageal cancer Palliative intention

Mid-esophageal strictures: FC or PC-SEMS
Distal esophageal strictures: PC-SEMS

Bridge to surgery
Not recommended

ERF FC or PC-SEMS (fistula needs to be covered by stent membrane)
RBES FC-SEMS, LAMS, or BDS
Leaks, perforations, and fistulas FC or PC-SEMS
Refractory acute variceal bleeding FC-SEMS or dedicated stents (SX-ELLA Danis stent)

Gastroduodenal stenting
Malignant GOO Expected survival <6 months

U-SEMS
Expected survival >6 months

EUS-guided gastro-enteric anastomosis (LAMS)
Benign GOO Not recommended (consider EUS-guided gastro-enteric anastomosis)

Colonic stenting
Malignant colonic obstruction U-SEMS
Malignant extra-colonic obstruction U-SEMS
Benign colonic obstruction Not recommended

BDS, biodegradable stent; EUS, endoscopic ultrasound; FC, fully covered; LAMS, lumen-apposing metal stent; 
PC, partially covered.
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Conclusion

Endoscopic stenting practices and techniques are con-
tinuously evolving, requiring clinicians to be aware of up-
dated evidence in this field (Table 2). For patients with un-
resectable esophageal cancer, SEMS placement is recom-
mended as a palliative measure if expected survival is less 
than or equal to 3 months. If available, brachytherapy 
should be considered as an adjunct for patients with ex-
pected survival above 3 months. SEMS placement is also 
recommended for patients with malignant tracheoesopha-
geal fistulas as well as patients with RBES and transmural 
defects. Gastroduodenal stenting should be considered in 
patients with malignant GOO, especially those who have a 
short life expectancy (below 6 months). Colonic SEMS is 
the preferred treatment for palliation of malignant colonic 
obstruction and can be considered as bridge to surgery in 
selected patients. In all cases, individualized considerations 
and the multidisciplinary context should be made when de-
veloping management recommendations and plans.
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