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Endoscopic stents have evolved dramatically over the past 20 years. With the introduction of uncovered self-expanding metal stents in
the early 1990s, they are primarily used to palliate symptoms of malignant obstruction in patients with inoperable gastrointestinal (GI)
cancer. At present, stents have emerged as an effective, safe, and less invasive alternative for the treatment of malignant GI obstruction.
Clinical decisions about stent placement should be made based on the exact understanding of the patient’s condition. These recommen-
dations based on a critical review of the available data and expert consensus are made for the purpose of providing endoscopists with in-
formation about stent placement. These can be helpful for management of patients with inoperable cancer or various nonmalignant

conditions in the upper GI tract.
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INTRODUCTION

This report presents the evidence-based recommendations
for upper gastrointestinal tract (UGIT) stenting for benign
and malignant conditions. It includes the current view of the
Korean Society of Gastrointestinal Endoscopy on endoscopic
UGIT stenting and describes the associated indications, out-
comes, models of available stents and UGIT stenting techni-
ques. Gastrointestinal (GI) stents have been developed for pal-
liation of obstructive symptoms in patients with inoperable
GI cancer. The role of stents in the UGIT is to relieve dyspha-
gia, maintain oral intake, prevent aspiration, and improve qu-
ality of life. Considering that GI stent placement is emerging
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as a first-line modality for palliative care, it is very important
to establish recommendations for the role of stents in UGIT
in Korea.

Development processes

This work began in June 2011 with the formation of the UG-
IT stenting working group. The working group consisted of
five gastroenterologists who are active in clinical practice and
research field of UGIT stenting. All these physicians are the
members of the Stent Study Group of the Korean Society of
Gastrointestinal Endoscopy. No participant declared a con-
flict of interest. The Korean Society of Gastrointestinal Endo-
scopy supported this work. The aim of this article is to help ga-
stroenterologists make decisions in management of patients
with UGIT lesion.

Distribution and revisions of the evidence-based
recommendations

This report will be published in the official journal of the Ko-
rean Society of Gastrointestinal Endoscopy and will be pro-
vided free of charge on the website of the Korean Society of



Gastrointestinal Endoscopy. The contents will be widely dis-
tributed through a summary book. Moreover, the contents will
be periodically revised to reflect the latest knowledge.

METHODS

Literature search

A literature search was conducted using the PubMed, Em-
base, KoreaMed, and the Cochrane Library databases to iden-
tify relevant articles published from January 2001 to June 2012.
Keywords used in search of literature included “esophageal
cancer, esophageal obstruction, esophageal malignant stric-
ture, gastric outlet obstruction, and stents” The articles were
included if they met the following criteria: 1) the manuscript
was written in English or Korean; 2) the full manuscript was
available; and 3) the study participants were older than 18
years of age. Five members of the working group performed
the searches and summarized the data using standardized re-
port forms. Subsequently, 17 key questions were identified and
distributed to each member of the working group. Based on
the relevant literature articles, the working group members
rated the level of evidence and created the draft statements.
The level of evidence and the strength of recommendation
were defined and graded (Table 1).' The working group mem-
bers checked and revised the draft statements and their rat-
ings after further review and discussion. On the basis of the
modified Delphi process, the draft statements were circulated
electronically to all participants prior to the face-to-face meet-
ing. The first voting on the statements was conducted by email.
Each statement was assessed on a 5-point Likert scale as fol-
lows: 1) accept completely; 2) accept with some reservation;
3) accept with major reservation; 4) reject with reservation;
and 5) reject completely. Based on the voting results and
comments, the statements were modified. The second voting

Table 1. Level of Evidence and Strength of Recommendation
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was carried out during the face-to-face meeting, followed by
the modification of the statement when the proportion of the
working group answering 1 plus those answering 2 was <75%.
Subsequently, participants voted again on the statement. When
the proportion of the working group answering 1 plus those
answering 2 was =75%, the statement was finally accepted.
Korean Society of Gastrointestinal Endoscopy provided fu-
nding and any industrial influence on the process of consensus
development was avoided. The funding source had no role in
identifying statements, abstracting data, grading evidence, or
preparing the manuscript. This manuscript was reviewed by
the external reviewers (K.S.P. from the Department of Inter-
nal Medicine, Keimyung University School of Medicine, Y.J.J.
from Department of Internal Medicine, Eulji Medical Center,
Eulji University School of Medicine) prior to submission to
Clinical Endoscopy and was approved by the Korean Society
of Gastrointestinal Endoscopy.

Esophageal cancer

Indication of stent

Stent placement is the first-line treatment for pallia-
tion of dysphagia caused by esophageal or proximal gas-
tric cancers (agreement, 100%; 1A, strong recommenda-
tion, high-quality evidence).

In two randomized controlled studies, chemotherapy sh-
owed no survival benefit in patients with metastatic carcinoma
of the esophagus, compared with supportive care.? For pallia-
tive care in patients with unresectable esophageal cancer, cur-
rent treatment options include thermal ablation, photodyna-
mic therapy, radiotherapy, chemotherapy, chemical injection,
electrocoagulation, and stenting, with different success and

Level of evidence
A. High-quality evidence

Further research is unlikely to change our confidence in the estimate of effect. Consistent evidence

from RCTs without important limitations or exceptionally strong evidence from observational studies.

B. Moderate-quality evidence ~ Further research is likely to have an important impact on our confidence in the estimate of effect and

may change the estimate. Evidence from RCTs with important limitations (inconsistent results,

methodological flaws, indirect, or imprecise), or very strong evidence from observational studies.

C. Low-quality evidence

Further research is very likely to have an important impact on our confidence in the estimate of effect

and is likely to change the estimate. Evidence for at least one critical outcome from observational

studies, case series, or from RCTs with serious flaws, or indirect evidence, or expert consensus.

Strength of recommendation
1. Strong recommendation

2. Weak recommendation

Recommendation can apply to most patients in most circumstances.

The best action may differ depending on the circumstances or patient or society values. Other

alternatives may be equally reasonable.

RCT, randomized, controlled trial.
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complications rates. Endoscopic stent placement compares fa-
vorably to other techniques since it provides immediate and
potentially long-lasting relief of obstructive symptoms.** Self-
expanding metal stents (SEMSs) placement is indicated for the
palliation of obstructive symptoms due to esophageal cancer
and extraluminal compression of the esophagus (e.g., from a
lung tumor). SEMSs are superior to self-expandable plastic
stents (SEPSs) in the management of obstruction caused by un-
resectable esophageal cancers as the use of SEPS is associated
with significantly higher complications and more technical
difficulties than SEMS.>”

Covered versus uncovered

Covered SEMSs are superior to uncovered SEMSs to
relieve the symptom of dysphagia in patients with unre-
sectable esophageal cancer (agreement, 82%; 1B, strong
recommendation, moderate-quality evidence).

According to results of several studies, partially or fully cov-
ered stents showed better long-term palliation of dysphagia
than uncovered stents in patients with unresectable esopha-
geal cancer.*'® Epithelialization of uncovered stents occurs wi-
thin 3 to 6 weeks and the risk of migration decreases after-
ward." Uncovered stents are more flexible and easier to deli-
ver and deploy, but they are subject to tumor ingrowth throu-
gh the open mesh of the stent."” In contrast, covered SEMSs
resist tumor ingrowth and therefore prevent restenosis. How-
ever, they are less stable and more rigid, requiring larger de-
livery systems, and they are more prone to migration." Re-
cently, several covered stents with antimigration property
were developed. They are designed to prevent migration with
a partial cover or flared ends, or a double stent design.'*"* Th-
ese newer covered stent designs are either partially covered in
the middle with uncovered bare ends or are fully covered and
have an extra outer self-expanding bare nitinol layer in the
middle (double-covered Niti-S; Taewoong Medical, Seoul,
Korea) to allow epithelialization or tumor ingrowth for effec-
tive anchoring in the esophageal wall.

At present, covered SEMSs are considered the first treat-
ment modality for palliation of malignant esophageal stric-
ture. In a multicenter trial by Vakil et al.,* 62 patients with in-
operable gastroesophageal (GE) junction tumors were ran-
domized to partially covered or uncovered SEMSs with the
same design. Both types showed similar relief of dysphagia
and stent migration rate; however, there was significant dif-
ference in the recurrence of obstruction and reintervention
rate. After initial stenting, obstruction caused by tumor ingr-
owth occurs more frequently in the uncovered stents group
(30%) than in the covered stents group (3%). Reintervention
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rate was higher in the uncovered stents group (27%) than in
the covered stents group (0%). In a retrospective study, the ef-
ficacy of GI stenting was evaluated in 152 patients with inop-
erable malignant stricture of the esophagus and cardia. The
proportion of patients with symptom relief during follow-up
was significantly higher in partially covered stents group (88%)
than in uncovered stents group (54%)."° Although stent migra-
tion rate was lower, recurrent dysphagia occurred more fre-
quently in the uncovered stents group. In a recent prospec-
tive randomized trial, overall complication rate was signifi-
cantly lower in the group using Niti-S double-layered cover-
ed stent with antimigration property (12%), in comparison
with conventional covered stents group (58%)."

In a recent study comparing partially covered metal stents
to fully covered metal and plastic stents, there was no differ-
ence in the improvement of dysphagia and overall complica-
tions between the two groups.'* However, the rate of recurrent
dysphagia was higher in patients with partially covered Ultra-
flex stent (52%) than fully covered Niti-S stent (31%). Because
only a few studies were conducted, the outcomes of partially
covered SEMSs remain to be determined. On the basis of these
data, covered and new double-layered covered SEMSs are
preferred for the palliation of malignant dysphagia due to un-
resectable esophageal cancer. Instead, uncovered SEMSs can
be considered in specific cases, such as extrinsic esophageal
compression, severe dilated esophagus to avoid food entrap-
ment between the proximal stent and the esophagus and re-
currence after gastric pull-up surgery.”®

Differences among companies

Despite some differences in efficacy and complication
rates among various SEMSs, the overall efficacy and com-
plication rates among the currently available SEMSs are
comparable (agreement, 82%; 1B, strong recommenda-
tion, moderate-quality evidence).

There are several studies that have compared stent types
according to the manufacturing companies. In a study, 100
patients with inoperable esophageal or gastric cardiac cancer
were randomized to one of three types of covered metal
stents: the Ultraflex stent, the Flamingo Wallstent, and the Z-
stent.'® There were no significant differences in the improve-
ment of dysphagia, the overall complication rates or the recur-
rence of dysphagia. However, Z-stent showed higher frequ-
ency of overall complications. In another prospective trial,
the Ultraflex stent and the Flamingo Wallstent were compar-
ed in patients with distal esophageal cancer.’ There were no
significant differences in the improvement of dysphagia and
complication rates between them. In a retrospective study, 87



patients with malignant esophageal strictures were enrolled.
Three types of stents (uncovered Ultraflex, covered and un-
covered versions of the Wallstent, and the covered Z-stent)
were used, respectively."” There were no differences in clinical
outcomes and complication rates among them.

On the basis of the above studies, there were no significant
differences in the same types of stent, manufactured by dif-
ferent companies. Therefore, stent can be selected by the lo-
cation and anatomy of the malignant esophageal stricture
within the same types of SEMS."

Complications

Common complications after stent placement in eso-
phageal cancer are perforation, migration, and tumor ov-
ergrowth. Aspiration pneumonia, esophago-tracheal fis-
tula and chest pain can occur (agreement, 100%; 1A, st-
rong recommendation, high-quality evidence).

When placing a stent in esophageal malignancies, related
complications are various. These depend on the location of
tumor,"?" the presence of a fistula or tumor shelf,”*** history
of concomitant chemoirradiation,” tumor vascularity.”® The
characteristics of stents, including diameter and design, also
affect the complication rate.**'*'%*%* Complications include
postprocedural perforation, sustained dysphagia due to in-
adequate stent expansion, throat or chest pain, stent migra-
tion, esophageal erosions with bleeding or fistula formation.
When stent is placed across the GE junction, significant re-
flux can occur. Patients with uncovered stents might compl-
ain of recurrent dysphagia, because of stent obstruction by
tumor ingrowth or granulation tissue formation. In most cas-
es, complication rate was 30% to 35% and it increased during
follow-up. Complications also seem to be higher with SEPS
(Polyflex).”** If European Z stents with midshaft barbs are
placed across the GE junction, reflux symptoms mostly devel-
op in patients who underwent concomitant irradiation.'¢*>*>
In a retrospective review, 338 patients with esophageal or
gastric cardia cancer were treated by one of three types of
SEMSs, such as Ultraflex (n=153), Gianturco Z stent (1n=89),
and Flamingo Wallstent (1n=96).”” Small and large diameter
stents were used in 265 and 73 patients, respectively. Both
types were comparable in relief of dysphagia. There was an
increased risk of major complications (hemorrhage, perfora-
tion, fistula, and fever) in patients with large diameter Giant-
urco Z stents, compared with smaller diameter stents of the
same type (40% vs. 20% complication rate; adjusted hazard
ratio [HR], 5.03; 95% confidence interval [CI], 1.33 to 19.11).
In Ultraflex and Flamingo Wallstent, there was no difference
in major complication rate according to the size of stent diam-
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eter. However, recurrent dysphagia due to food impaction,
tissue overgrowth, and stent migration occurred more fre-
quently in patients with small diameter stents than in those
with large-diameter stents (Ultraflex 42% vs. 13%; HR, 0.16;
95% CI, 0.04 to 0.74) (Gianturco Z stent 27% vs. 10%; HR,
0.97;95% CI, 0.11 to 8.67) (Flamingo Wallstent 37% vs. 15%;
HR, 0.4; 95% CI, 0.03 to 4.79). In a recent study by Homann
et al.,”® 71 of 133 patients (53.4%) experienced delayed com-
plications including recurrent dysphagia due to tumor ingr-
owth (22%), food impaction (21%), tumor overgrowth (15%),
stent migration (9%), and esophago-airway fistulas (9%). The
patients with reintervention had a significantly longer life ex-
pectancy (222126 days vs. 86114 days, p<0.001) than those
without it. In another retrospective study of 97 patients with
SEMS placement, dysphagia improved in 86% and tracheo-
esophageal fistula symptoms in 90% of the patients.”” Major
complications (hematemesis, severe emesis, stent migration,
tumor overgrowth, new stricture formation, food impaction,
procedure-related death) occurred in 37%. These were signifi-
cantly more common in females (p=0.008) and in patients with
adenocarcinoma (p=0.03). Minor complications (pain, nausea,
vomiting, and reflux) were noted in 47% of the patients.

Malignant fistula

Placement of covered SEMS is effective for the pallia-
tion of malignant tracheo-esophageal fistula (agreement,
92%; 1B, strong recommendation, moderate-quality evi-
dence).

Malignant esophageal fistulas usually develop because of the
cancerous infiltration into the respiratory tract (trachea or
bronchi). Fistula formation rarely occurs between the esoph-
agus and aorta, mediastinum, or pleura. In many case series,
SEMSs were used for the closure of esophago-airway fistula.
They have reported that technical success rate and complica-
tion rate were 70% to 100% and 10% to 30%, respectively.”***¢
In a large series by Shin et al.,** SEMS placements were per-
formed in 61 patients with esophago-respiratory fistulas and
49 patients (80%) had successful closure of the fistula, alth-
ough 10 patients also required additional airway prostheses.
During follow-up, a third of the patients experienced recurr-
ence of fistulas. Of these, eight patients received successful
retreatment with SEMSs. The mean duration of overall sur-
vival was 3 months (range, 1 to 56 weeks). It was significantly
longer in patients with complete fistula closure, compared with
those with incomplete closure (15.1 weeks vs. 6.2 weeks, p<
0.05). Therefore, endoscopic placement of covered SEMSs is
the treatment of choice for malignant esophageal fistulas.
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Antireflux valve

The use of SEMSs with antireflux valve for reducing
GE reflux cannot be routinely recommended in the treat-
ment of malignant dysphagia due to distal esophagus and
gastric cardia cancer (agreement, 75%; 2C, weak recom-
mendation, low-quality evidence).

There are conflicting data about usefulness of antireflux
SEMS across the GE junction. Dua et al.” demonstrated that
modified Z stent could prevent reflux in patients with GE
junction malignancy after stent placement. A randomized,
controlled trial (RCT) by Laasch et al.* showed similar results.
Three of 25 patients (12%) with the antireflux Z stents had sig-
nificant reflux, compared to 24 of 25 patients (96%) with a
standard open Flamingo Wallstent (p<0.001). There were no
differences in the degree of dysphagia improvement or com-
plications between the two groups. Power et al.* reported that
antireflux stents could relieve reflux symptoms in relation to
DeMeester score in 24 patients. Both standard and antireflux
stents provided comparable relief from dysphagia and im-
proved quality of life in patients. Several studies also have de-
monstrated the usefulness of stents with antireflux valve. Lee
et al.*® demonstrated that acid and bile reflux into the esoph-
agus were not detected in patients after placement with an
antireflux SEMS. Davies et al.”' reported that antireflux Z stent
can prevent gastroesophagel reflux. In a study by Shim et al.,”
36 patients with cancer at the GE junction were randomized
to one of three types of stents: Hanarostent (MI Tech Co., Ltd.,
Incheon, Korea) with a S-shaped antireflux valve, Dostent (MI
Tech Co., Ltd.) with a tricuspid antireflux valve, or a standard
open SEMS. The fraction of the total recording time during
which esophageal pH was <4 was 3%, using the Hanarostent,
compared to 29% with the Dostent and 15% with the standard
open SEMSs (p<0.001). However, these promising results were
not reproduced in other studies. A RCT by Wenger et al.”
compared an antireflux stent with a standard open SEMS in
41 patients with inoperable distal esophageal or cardia can-
cers. There were no significant differences in esophageal re-
flux symptoms between the two groups. In another study in-
cluding 30 patients, stents with a windsock-type antireflux
valve (FerX-Ella; ELLA-CS, Hradec Kralove, Czech Repub-
lic) (n=15) were compared with standard open SEMSs with-
out valve (n=15).> Two weeks after stent placement, GE re-
flux symptoms were assessed by standardized questionnaire
and 24-hour pH monitoring. Reflux symptoms were report-
ed more frequently in patients treated with an antireflux stent
(25%) compared to the patients with an open stent (14%). Pa-
radoxically, the patients with antireflux stent showed increased
esophageal acid exposure in 24-hour pH monitoring. In a me-
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ta-analysis by Sgourakis et al.,” there was no difference be-
tween the antireflux stents and conventional stents in the re-
lief of reflux symptoms. According to these conflicting results,
the routine use of SEMSs with antireflux valve cannot be rec-
ommended in the management of malignant dysphagia due
to distal esophageal and gastric cardia malignancy.

Stents for proximal esophageal malignancy

If newly designed SEMS is considered on the basis of
the distance to upper esophageal sphincter, the patient’s
tolerance and respiratory status, it can be a good treat-
ment modality in the palliation of dysphagia due to proxi-
mal esophageal malignancy (agreement, 75%; 1C, strong
recommendation, low-quality evidence).

In the upper esophagus, use of stents may be limited due to
patient intolerance, pain, globus sensation, increased risk of
tracheoesophageal fistula, and aspiration pneumonia. Several
retrospective series have demonstrated the feasibility of proxi-
mal esophageal stent placement for the palliative care.”**
The largest retrospective one reviewed the clinical outcomes
of 104 patients with a malignant stricture within 8 cm of the
upper esophageal sphincter.* Of these, 24 patients (23%) also
had a tracheoesophageal fistula. The procedure was success-
fully performed in 96% of patients, and the dysphagia score
improved from a mean of 3 to 1. Fistula closure was achieved
in 79% (19/24 patients). Overall complications were noted in
a third of the patients, including major complications in 21%.
Recurrent dysphagia occurred in 28% (29/104) and the main
causes were tissue ingrowth or overgrowth (n=10), food bo-
lus obstruction (1=7), stent migration (n=3), persistent fistula
(n=5), swallowing difficulty (n=4), and partial collapse of the
upper rim of the stent (n=2). Although transient postproce-
dural pain was common, persistent globus sensation was not-
ed in only 8% of the patients. However, no patients required
stent retrieval. In a small series, the use of modified nitinol
prostheses (Niti-S stent) showed similar results.”! During the
stent placement, 2-cm distance should be maintained below
the upper esophageal sphincter.

Benign stricture of esophagus

Indication of stent

In selected cases, SEMSs and SEPSs can be considered
in the treatment of esophageal perforation, leaks, and fis-
tulas (agreement, 100%; 2C, weak recommendation, low-
quality evidence).




Spontaneous or iatrogenic esophageal perforations, fistula
and disruption of esophageal anastomosis are potentially life-
threatening events that are associated with high morbidity and
mortality rates.**”” Successful management of perforations
depends on early diagnosis and prompt intervention to pre-
vent fulminant mediastinitis. The classic surgical treatments
include repair, esophagectomy, or cervical exclusion along
with clearance of mediastinal and peritoneal contamination,
infection, and inflammation by successful drainage. Alth-
ough surgical techniques are developed, the mortality rate re-
mains high.*® Primary closure and mediastinal drainage with-
in 24 hours of the injury were required to increase survival
rate.” In a delayed diagnosis and management, the patients
could not avoid high morbidity and mortality, because of me-
diastinal and pleural contamination. In elderly and debilitated
patients, anastomotic disruption after esophagectomy is asso-
ciated with poor outcome. Surgical mortality is similar to that
of conservative management in these patients.”

In recent years, esophageal stents have been introduced as
a promising management of these conditions. The stent place-
ment can be performed using only endoscopy in high risk pa-
tients for operation. However, the experience of stent place-
ment in these situations is limited to case reports and case se-
ries. The use of esophageal stents in the management of sp-
ontaneous esophageal perforations (Boerhaave syndrome) has
been described in several case reports.®* Results were various
and complications included bleeding, stent-related strictures,
tissue ingrowth, fistula formation, and migration. In a case se-
ries, three patients with Boerhaave syndrome were treated
with SEMS (Song and Niti-S stents) and had favorable out-
comes. Stents were placed between 4 and 30 days of the event
and removed 2 to 6 months later.”* A similar result was seen in
a patient with Boerhaave syndrome who underwent SEPS pla-
cement.** Esophageal stent placements were also reported in
the management of perforations secondary to endoscopic
therapies such as esophageal dilation, tumor resection, or ex-
ternal blunt and sharp trauma. The favorable outcomes were
associated with the perforation area of less than 50% to 70%
in circumference. In one case series, 11 consecutive patients
were presented as traumatic nonmalignant esophageal perfo-
rations. Diagnosis was delayed by >24 hours and they were
managed by SEMS placement. Pleural cavities were drained
with thoracostomy drains and antibiotics were administered.
Stents were placed at a median time of 60 hours after the on-
set of symptoms. The stents completely sealed off the perfo-
ration in nine of 11 patients, whereas two patients still required
esophagectomy because of inadequate closure of perforation
and incomplete drainage. In seven patients, the stents were re-
trieved endoscopically.®” In another case series, three patients
with iatrogenic esophageal perforations experienced success-
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ful closure using SEMSs. However, stent migration was re-
ported in all three cases and esophageal stricture occurred in
one case.® In another prospective study, partially covered
SEMSs were used in 22 patients with esophageal perforations
or rupture (13 benign etiologies). Successful closure was ach-
ieved in 12 of 13 benign cases, and all stents were retrieved
without complications after 3 weeks.” In a recent retrospec-
tive study, 15 patients were treated with SEMSs due to benign
spontaneous or iatrogenic esophageal perforations. One
group underwent stent placement promptly (group 1, mean
time, 45 minutes) and the other group received delayed man-
agement (group 2, mean time, 123 hours). Treatment was suc-
cessful in all patients in group 1. In contrast, one patient in
group 2 died of pneumonia and the remaining patients expe-
rienced long-term hospitalization due to sepsis and multior-
gan failure. Immediate stent placement showed an excellent
outcome with minimal morbidity, and management of esoph-
ageal perforation using SEMS was comparable to surgery.*®®
Recently, placement of SEPSs has also been adopted in the
management of esophageal perforations.””> A prospective
case series reported the use of SEPSs in 17 patients with iatrog-
enic esophageal perforation at a tertiary care medical center.
Esophagogram confirmed leak occlusion in 16 patients (94%),
and stent migration occurred in three patients (17.6%).”> A case
series using SEMSs reported clinical success in three patients
with postoperative anastomotic leaks.”® Similarly, another re-
cent case series described the management of six patients with
postoperative anastomotic leaks using SEMSs. Leaks were suc-
cessfully closed in all patients and oral feeding was resumed
2 days after the procedure. Stent migration was observed in
two patients.”* A case series reported the usefulness of SEMSs
in patients (n=12) with acquired benign tracheoesophageal
fistulas. They were ventilated mechanically and fistula occlu-
sion was successfully achieved in all cases after stent place-
ment. No stent migration was reported and fistulas remained
sealed off until patient’s death or stent removal. Nine patients
died of the underlying disease and three patients were re-
ferred for additional surgery, before which the stents were re-
moved easily.” In a case series including 19 patients with an-
astomotic leaks after esophagectomy, the initial 10 patients un-
derwent re-exploration or conservative management, and
following nine patients received the placement of a large-di-
ameter SEPS a median of 8 days after operation. Leak occlu-
sion was achieved in eight of nine patients (89%). The mean
time until stent removal was 4 weeks and the patients receiv-
ing stent placement experienced earlier oral intake and shor-
ter hospital stay.” In another study, SEPSs were placed in nine
patients with anastomotic leaks after esophageal resection or
perforation. The leaks were completely closed in seven of
nine patients (78%). Stent migration was observed in 33% of
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the cases.” In another study, 24 patients with esophageal an-
astomotic leaks underwent SEPS placement. Stent placement
was successful in 22 of 24 patients and clinical success was
achieved in 16 of 22 patients (72%).” Finally, in a case series of
12 patients with esophageal anastomotic leaks, large-diame-
ter SEPS was used along with perianastomotic mediastinal
drainage. Complete closure of the leakage was achieved in 11
of 12 patients (91.6%).” The management strategy was sug-
gested according to areas of leak in circumference. In patients
with small leaks (<30% of circumference), endoscopic fibrin
glue injection or clipping can be used. In patients with 30%
to 70% circumferential dehiscence, stent placement can be
considered. In patients with >70% dehiscence, surgery is rec-
ommended. However, prospective trials are needed to confirm
these recommendations in the future.

SEMSs in benign esophageal stricture

SEMS cannot be routinely recommended for benign
esophageal stricture due to high complication rates and
it should only be used in selected patients. The use of
tull covered, retrievable SEMS has shown some efficacy
for the management of benign esophageal stricture and
its removal is relatively safe. However, long-term con-
trolled trials are needed to confirm its safety and feasi-
bility (agreement, 100%; 2C, weak recommendation, low-
quality evidence).

Although SEMS might have several theoretical advantages
in patients with refractory benign esophageal strictures, per-
manent placement of stent was not yet recommended. All
studies about the role of SEMS in benign esophageal stric-
tures are limited to retrospective case series and case re-
ports.***! In management of benign esophageal stricture, the
use of SEMSs caused significant complications, such as ble-
eding, frequent stent migration, fistula, and recurrent stric-
ture.**® After placement, hyperplastic tissue growth is possi-
ble in uncovered portion and both ends of the stent. It may
be related to the mechanical radial force of the stent on the
esophageal wall, the type of metal used in the stent, the size
of stent and the duration of stenting.” Because hyperplastic
tissue growth prevents the stent removal, the use of SEMS is
limited.

Recently, temporary placement of retrievable, full covered
SEMS has become a new modality for the treatment of re-
fractory benign esophageal strictures. In an earlier study of
25 patients, the stent was electively removed at 8 weeks in
only five patients (20%). In the remaining 18 patients, the stent
removal was performed 1 to 8 weeks (mean, 3 weeks) after
placement because of complications. New stricture formation
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was seen in 12 patients (48%) and a small esophago-bronchi-
% A recent study also pre-
sented disappointing results.” During a mean follow-up pe-

al fistula developed in one patient

riod of 38 months, only 31% of patients had long-term relief
of obstructive symptoms. The common complications were gr-
anulation tissue formation (31%), stent-related chest pain
(24%), and stent migration (25%). Several studies demonst-
rated that long-term success of SEMS treatment was associ-
ated with short length of stricture and etiology of stricture. In
patients with radiation-induced strictures, clinical outcomes
were better than in peptic or postoperative anastomotic stric-
tures.**" Also, the use of smaller diameter of stent could re-
duce the rate of new stricture formation.”

Therefore, the routine use of SEMS should not be recom-
mended in patients with benign esophageal strictures. Until
further long-term data are obtained from controlled trials, it
should only be used in carefully selected patients.

SEPS in benign esophageal stricture

SEPS cannot be routinely recommended in treatment
of refractory benign esophageal stricture due to high com-
plication rates (agreement, 92%; 2C, weak recommenda-
tion, low-quality evidence).

As mentioned earlier, SEMS showed discouraging results
and high incidence of new stricture due to hyperplastic tis-
sue growth. Therefore, SEPS were introduced for the man-
agement of benign esophageal stricture. There are several ad-
vantages of SEPSs over SEMSs in the treatment of benign eso-
phageal lesions, including the easier retrieval of stent, less
local tissue reaction, and possibly lower costs.”*** The com-
pletely covered Polyflex stent are made of silicone and polyes-
ter to prevent recurrence due to hyperplastic tissue ingrowth.”

Most studies have reported high success rates in SEPS pla-
cement with immediate improvement in dysphagia (26% to
40%). In published data, overall success rates of SEPSs ranged
from 17% to 95%. SEPS-related complications were similar
to those in SEMSs.” Early complications were aspiration, air-
way disturbance, stent malposition, stent-related chest pain,
bleeding, and perforation. Late complications were stricture
recurrence or new stricture formation, fistula, esophageal ul-
ceration, bleeding, GE reflux, food impaction, and stent mi-
gration. After placement of Polyflex stent, incidence of new
stricture formation was lower than that in SEMS.”***'*! This
outcome implies that decrease in hyperplastic tissue reaction
may result from less expandable radial force of material in
Polyflex stent. However, the migration rate of SEPSs seems to
be higher than that of SEMS, ranging from 7% to 100% ac-
cording to the reported literature.”**>""! The frequency of SEPS



migration was associated with the length of stricture, the loc-
ation of stricture (proximal or distal esophagus), and etiology
of stricture (more often in peptic strictures, followed in order
by anastomotic strictures, fistulas/leaks, and postradiation
strictures).®71 94100102153 The need for repeated placement of
SEPS ranged from 24% to 100% of the reported cases. Anoth-
er disadvantage of SEPSs is that the stent applicator is larger
and stiffer compared with that in SEMSs. Therefore, esopha-
geal dilation before stent placement is often required.'™

SEPSs have been considered a promising modality of treat-
ment in patients with refractory benign stricture. However, re-
cent experience shows limited efficacy and high complication
rates. Further studies are required to find the most optimal in-
dication. Therefore, the use of SEPSs cannot be routinely rec-
ommended in treatment of refractory benign esophageal st-
rictures.

Biodegradable stents and drug-eluting stents in benign
esophageal stricture

Jee SR et al.

and seven patients for prevention of stricture after ESD. Stent
migration occurred in 77% of the cases within 10 to 21 days
of placement. The follow-up period of these patients was be-
tween 7 months and 2 years. No patient complained of reste-
nosis-related symptoms and additional endoscopic therapies
were not required.

Although several studies showed some promising results,
the long-term outcomes and safety of biodegradable stents
remain to be determined.

Drug-eluting stents in animal studies showed very little
tissue reaction, and they were easily separated from the eso-
phageal tissue."'> However, drug-eluting stents have been rare-
ly used in human cases. Until prospective long-term data were
obtained from controlled trials, it is not recommended in pa-
tients with benign esophageal strictures.

Malignant gastric outlet obstruction

Covered versus uncovered

Biodegradable stents and drug-eluting stents showed
promising results in case reports and several studies.
However, further large, controlled studies are required to
confirm the efficacy of these stents (agreement, 100%; 2C,
weak recommendation, low-quality evidence).

Biodegradable stents have recently been developed. Poly-
lactide was considered to be a candidate material for synthetic
biodegradable stent, because it can provide good mechanical
strength and show slower degradation rate."” The prolonged
dilatory effect before stent absorption and the progressive stent
degradation are required as a more ideal material, compared
to SEMSs and SEPSs for refractory benign esophageal stric-
tures.'*®'”” Recent prospective preliminary study showed that
nine of 20 patients (45%) recovered from dysphagia at the end
of the follow-up. At 3-month endoscopy; the stent appeared to
be almost fragmented in all patients. Complications were stent
migration (9.5%), stent-related chest pain (14.3%), and minor
bleeding (4.8%)."* Several another case series also showed
similar results.'®'"!

Recently, endoscopic submucosal dissection (ESD) has be-
come a major treatment option for superficial esophageal can-
cer and post-ESD strictures can occur in several patients. A
mucosal resection over three-fourths of the circumference
may cause stenotic changes and require balloon dilatation. If
repetitive balloon dilation fails to improve post-ESD stric-
ture, other interventional techniques may be needed for ma-
nagement of refractory esophageal strictures. Saito et al.'**'"”
reported that biodegradable stents were useful to achieve cli-
nical improvements in two patients with post-ESD stricture

There are no significant differences in technical suc-
cess rate, stent patency, and overall survival between cov-
ered and uncovered stent. In complication, stent migra-
tion is common in covered stent, and restenosis is common
in uncovered stent (agreement, 100%; 1A, strong recom-
mendation, high-quality evidence).

Technical and clinical success rates were 95% to 100% and
85% to 90%, respectively. No significant differences were fo-
und between covered and uncovered stents in malignant gas-
tric outlet obstruction. Technical success means successful
stent insertion through the malignant obstruction, adequate
placement and expansion in the exact site. Usually, endoscopic
stent insertion using guide wire with or without fluoroscopy is
not difficult in treatment of malignant gastric outlet obstruc-
tion. However, it may be difficult in patient with acute angul-
ation of obstructive lesion or complete obstruction. Although
initial stent insertion is successfully performed, several points
should be considered before diet intake. They are incomplete
expansion of stent, acute angulation of stent, shorter stent in
longer obstruction in length. Therefore, clinical success rates
are usually lower than technical success rates in most studies.
Whether stent type was covered or uncovered did not influ-
ence technical or clinical success rate in most studies.

Stent migration rate was 10% to 25% in covered stent and
2% to 6% in uncovered stent. Stent migration is more frequ-
ent in covered type than in uncovered type because migration
of uncovered type is prevented by the tissue embedding th-
rough the stent meshwork. In covered type, late migration is
not common due to fibrotic reaction between the stent and
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tumor tissue, whereas early migration can occur before stent
is attached to tumor tissue. Although newly developed double
layered type may have less migration rate than covered type,
further large scale trials are needed to confirm it.

Restenosis rate was 3% to 15% in covered stent and 10% to
42% in uncovered stent. Restenosis is more common in un-
covered type than in covered type because the cover can pre-
vent tumor ingrowth through the meshwork of stent. Howev-
er, tumor overgrowh can occur at both ends of stent and tu-
mor ingrowth is also possible due to degradation of cover

portion after a long time.'"****

Differences among companies

There are no significant differences in technical suc-
cess rate, stent patency, complication, and overall patient
survival, according to manufacturing companies (agree-
ment, 100%; 1B, strong recommendation, moderate-qual-
ity evidence).

According to manufacturing companies, no significant dif-
ferences have been found in clinical outcomes including te-
chnical success rate, overall patients’ survival, duration of stent
patency, and complications."
domized controlled trials were not performed, most retrospec-
tive studies presented similar clinical outcomes in the same

130 Although prospective ran-

types of different manufacturers.

Surgical bypass versus stent

Endoscopic stent is a feasible alternative to surgical
bypass for palliation of malignant gastric outlet obstruc-
tion with a high clinical success, low morbidity, low cost,
and comparable survival (agreement, 100%; 1A, strong
recommendation, high-quality evidence).

Endoscopic stent placement showed comparable outcomes
to surgical bypass in terms of technical success rate, overall
patients’ survival, duration of stent patency, and complications.
It also showed lower morbidity, lower cost, and shorter hos-
pital stay in most studies, compared to surgical bypass.”*"**
Early symptom improvement was better in stent group,
whereas long-term relief was better in surgical bypass group.
Early complication and mortality rate was lower in stent gr-
oup except restenosis. Late complication and patients’ survi-
val were comparable between both groups. In stent group, the
duration of hospital stay was shorter and total cost was lower
in comparison with surgical bypass group.

350 Clin Endosc 2013;46:342-354

Clip for prevention of stent migration

Application of clip can reduce early migration of cov-
ered stent in selected cases with malignant gastric outlet
obstruction (agreement, 83%; 2C, weak recommenda-
tion, low-quality evidence).

In pilot study or nonrandomized study, it was reported
that the use of clip might reduce early migration of covered
stent. However, current application of clip for preventing stent
migration is not recommended due to lack of data from pro-

spective randomized controlled studies.”*>"*

Stent for recurrent gastric outlet obstruction in palliative
setting after surgical resection

Endoscopic stent is a feasible alternative to surgical
bypass for recurrent unresectable or inoperable gastric
outlet obstruction with a high clinical success rate, low
morbidity, and low cost (agreement, 92%; 2C, weak rec-
ommendation, low-quality evidence).

Endoscopic stent placement can be considered for pallia-
tion of obstructive symptoms in recurrent unresectable or in-
operable gastric outlet obstruction. Compared to surgical by-
pass, it showed high clinical success, lower morbidity, and
lower cost. However, these results are from single-arm obser-
vational studies with small sample size. In the future, large pro-
spective randomized controlled studies are needed to con-

firm the efficacy of stent placement.”*”**

Stent for benign gastric outlet obstruction

Temporary endoscopic stent can be a feasible alterna-
tive to surgical bypass or endoscopic dilatation for be-
nign gastric outlet obstruction caused by recurrent duo-
denal ulcer, postoperative stricture after gastroduodenos-
tomy or iatrogenic stricture after endoscopic resection.
However, the efficacy or complication of the stent has
not been demonstrated in the previous studies (agree-
ment, 92%; 2C, weak recommendation, low-quality evi-
dence).

Temporary removable endoscopic stent might be an effec-
tive treatment for benign gastric outlet obstruction caused by
recurrent duodenal ulcer, postoperative stricture after gastro-
duodenostomy, or iatrogenic stricture after endoscopic resec-
tion."**"*! However, routine use of stent placement cannot be
recommended for benign gastric outlet obstruction due to lack
of data from large prospective randomized controlled studies.



CONCLUSIONS

Currently, stent placement is considered to be a first-line tr-
eatment for palliation of malignant obstruction in UGIT. Co-
vered type of SEMS is superior to uncovered type to relieve
obstructive symptoms in patients with unresectable esopha-
geal cancer. No significant differences have been found in the
efficacy and complication rates according to types of avail-
able SEMS. The routine use of SEMS is limited to the man-
agement of benign esophageal conditions, such as stricture,
perforation, leak, and fistula. Endoscopic stents in malignant
gastric outlet obstruction show comparable clinical outcomes
to surgical bypass, although its use is also limited to benign
gastric outlet obstruction. Endoscopic stent is feasible and ef-
fective in the management of various lesions in the upper GI
tract. The development of newly-designed stents is required
to expand its roles in clinical practice.
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