wdJ ¢

World Journal of
Gastrointestinal Endoscopy

Submit a Manuscript: http:/ /www.f6publishing.com

DOI: 10.4253 /wjge.v9.i12.571

World ] Gastrointest Endosc 2017 December 16; 9(12): 571-578

ISSN 1948-5190 (online)

Observational Study
Lumen-apposing metal stents for benign gastrointestinal
tract strictures: An international multicenter experience

ORIGINAL ARTICLE

Javier Santos-Fernandez, Christopher Paiji, Mohammad Shakhatreh, Irene Becerro-Gonzalez,
Ramon Sanchez-Ocana, Paul Yeaton, Jason Samarasena, Manuel Perez-Miranda

Javier Santos-Fernandez, Irene Becerro-Gonzalez, Ramon
Sanchez-Ocana, Manuel Perez-Miranda, Gastroenterology
Department, Hospital Universitario Rio Hortega, Valladolid
47012, Spain

Christopher Paiji, Jason Samarasena, Division of Gastro-
enterology and Hepatology, University of California - Irvine,
Orange, CA 92697, United States

Mohammad Shakhatreh, Paul Yeaton, Section of Gastro-
enterology and Hepatology, Virginia Tech Carilion School of
Medicine and Research Institute, Roanoke, VI 24016, United
States

ORCID number: Javier Santos-Fernandez (0000-0002-4798-5033);
Christopher Paiji (0000-0002-2395-0442); Mohammad
Shakhatreh (0000-0003-4116-221X); Irene Becerro-Gonzalez
(0000-0002-3533-2692); Ramon Sanchez-Ocana (0000-0001-
8985-3568); Paul Yeaton (0000-0002-1872-7377); Jason Sam-
arasena (0000-0002-2981-3078); Manuel Perez-Miranda (0000-
0003-0744-220X).

Author contributions: Santos-Fernandez J, Shakhatreh M,
Yeaton P, Samarasena J and Perez-Miranda M contributed
to study conception and design; Santos-Fernandez J, Paiji C,
Shakhatreh M, Becerro-Gonzalez I, Sanchez-Ocana R, Yeaton
P, Samarasena J and Perez-Miranda M contributed to data
acquisition, data analysis and interpretation, and writing of
article; Santos-Fernandez J, Paiji C, Shakhatreh M, Samarasena J
and Perez-Miranda M contributed to editing, reviewing and final
approval of article.

Institutional review board statement: The study was approved
by Hospital Universitario Rio Hortega.

Informed consent statement: All study participants, or their
legal guardian, provided informed written consent prior to study
enrollment.

Conflict-of-interest statement: Santos-Fernandez J, Paiji C,
Shakhatreh M, Becerro-Gonzalez I, Sanchez-Ocana R, Yeaton
P, Samarasena J and Perez-Miranda M report no conflicts-of-
interest.

WIJGE | www.wjgnet.com

JRaishideng®

571

Data sharing statement: There is no additional data available at
this time. Please contact corresponding author at mperezmiranda@)
saludcastillayleon.es for additional information.

Open-Access: This article is an open-access article which was
selected by an in-house editor and fully peer-reviewed by external
reviewers. It is distributed in accordance with the Creative
Commons Attribution Non Commercial (CC BY-NC 4.0) license,
which permits others to distribute, remix, adapt, build upon this
work non-commercially, and license their derivative works on
different terms, provided the original work is properly cited and
the use is non-commercial. See: http://creativecommons.org/
licenses/by-nc/4.0/

Manuscript source: Invited manuscript

Correspondence to: Manuel Perez-Miranda, MD, PhD,
Gastroenterology Department, Hospital Universitario Rio Hortega,
Calle Antonio Lorenzo Hurtado 2, Valladolid 47012,

Spain. mperezmiranda@saludcastillayleon.es

Telephone: +34-98-3420400-85701

Received: May 12,2017
Peer-review started: May 17, 2017
First decision: June 16,2017
Revised: August 28, 2017

Accepted: September 14, 2017
Article in press: September 15, 2017
Published online: December 16, 2017

Abstract

AIM

To investigate technical feasibility, outcomes and adverse
events of the lumen-apposing metal stent (LAMS) for
benign gastrointestinal (GI) tract strictures.

METHODS

Between July 2015 and January 2017, patients under-
going treatment by LAMS for benign GI strictures at
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three tertiary referral centers were included in this study.
Primary outcomes included technical success, short-
term clinical success, long-term clinical success, and
adverse events. Short-term clinical success was defined as
symptom resolution at 30 d after stent placement. Long-
term clinical success was defined by symptom resolution
at 60 d in patients who continued to have indwelling
stent, or continued symptom resolution at 30 d after
elective stent removal.

RESULTS

A total of 21 patients (mean age 62.6 years, 47.6% males)
underwent placement of LAMS for benign GI strictures. A
15 mm x 10 mm LAMS was placed in 16 patients, a 10
mm X 10 mm LAMS was placed in 2 patients, and a 16
mm X 30 mm LAMS was placed in 3 patients. Technical
success was obtained in all cases. Short-term clinical
success was achieved in 19 out of 21 cases (90.5%),
and long-term clinical success was achieved in 12 out of
18 (66.7%). Mean (range) stent indwell time was 107.2
(28-370) d. After a mean (range) dwell time of 104.3
(28-306) d, 9 LAMSs were removed due to the following
complications: ulceration at stent site (7 = 1), angulation
(n = 2), migration (7 = 4) and stricture overgrowth (n
= 2). Migration occurred in 4 cases (19.0%), and it was
associated with stricture resolution in one case. Median
(range) follow-up period was 119 (31-422) d.

CONCLUSION

Utilization of LAMS for benign strictures has shown to
be technically feasible and safe, but adverse events
highlight the need for further study of its indications.

Key words: Endoscopy; Stent; Gastrointestinal diseases;
Stricture; Biomedical technology

© The Author(s) 2017. Published by Baishideng Publishing
Group Inc. All rights reserved.

Core tip: Treatment of benign short gastrointestinal (GI)
tract strictures has primarily involved endoscopic balloon
dilation, intralesional steroid injection and the conventional
fully-covered metal stent. The lumen-apposing metal
stent (LAMS), which has been used to drain pancreatic
fluid collections, may serve as a more effective alternative.
This study measures technical feasibility and potential
short and long-term effectiveness of LAMS for benign
GI strictures at three tertiary referral centers. Although
results are promising, complications include angulation,
stricture overgrowth and ulceration at stent site. These
highlight the need for further study to better specify which
patients should receive LAMS and how to minimize burden
of complications.
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INTRODUCTION

Benign etiologies of gastrointestinal (GI) strictures
include ulcers, caustic ingestion, post-operative anasto-
motic states and inflammation!*!. The management of
benign GI strictures has typically entailed endoscopic
balloon dilation (EBD). However, EBD often does not
provide definitive treatment and carries risks of bleeding
and perforation™?!. Intralesional steroid injections
may serve as an adjunct to endoscopic dilation that
leads to increased efficacy of dilation and decreased
number of total dilations™. Conventional fully-covered
self expandable metal stent (cSEMS) has offered an
alternative for therapy in cases that are refractory
to EBD and steroid injections™®, The cSEMS holds
advantages over uncovered and partially-covered stents
due to the relative ease of deployment and retrieval”.
Furthermore, cSEMS may provide a gradual and con-
tinuous dilation of the stenotic segment. However,
the use of cSEMS has demonstrated high rates of
migration that may occur early in the period after stent
placement, which may ultimately compromise long-
term clinical success. Endoscopic suturing of cSEMS to
tissue has been a recent advance that has mitigated
this issue of migration™, but this procedure is expensive
and can be technically challenging™.

Recently, lumen-apposing metal stents (LAMS) have
become widely available for drainage of pancreatic
fluid collections that exhibit lumen-apposing and dual
anchoring capabilities''?!. These design features allow
for robust pseudocyst drainage and the passage of
an endoscope with a lower risk of stent migration due
to anchoring. The AXIOS™ stents (Boston Scientific,
Marlborough, United States) are 10 mm in saddle
length, 10 mm or 15 mm in diameter, and with flanges
that are 21 mm or 24 mm in diameter.

The NAGI™ stent (Taewoong Medical Co., Ltd., Ilsan,
South Korea) is another type of LAMS that has been
feasible in treating both pancreatic pseudocysts and
walled-off necrosis. The presence of flared edges allows
for its dual-anchoring capabilities, and the inclusion of a
retrieval string also facilitates the removal of the stent.
These LAMS are 10-30 mm in length, 10-16 mm in
diameter; and contain flared edges 20 mm in diameter.
Overall, the dimensions of the AXIOS™ and NAGI™ stents
allow for potential use in treating short-length strictures
that are less than or equal to 10 mm with a low risk of
migration due to the anchoring flanges.

Prior studies have thus far supported LAMS as a
potentially safe and effective measure to treat benign
GI strictures (Table 1). Majumder et af*"! demonstrated
that in a group of 5 patients, the placement of AXIOS™
stent led to successful resolution of symptoms with no
stent-related adverse events during a median follow-
up period of 120 d. Irani and colleagues found that in a
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Table 1 Summary of prior studies on lumen-apposing metal stent for benign strictures 7 (%)

Majumder er a/"'"! (2015)

Irani er ai''?! (2016) Yang er a/'"*! (2017)

Total cases b

Age 47.4 (mean)
Females 4 (80.0)
Underwent prior endoscopic dilation 3 (60.0)
Prior cSEMS 1(20.0)
LAMS used

AXIOS 15 mm * 10 mm 5 (100.0)
AXIOS 10 mm * 10 mm 0
Technical success Not described
Clinical success Not described
Short-term

Long-term

Migration 0
Median stent dwell time (range) Not described

Median follow-up, d (range)

120 (84-140)

25 30

54 yr (median) 51.6 (mean)

18 (72.0) 19 (63.3)

20 (80.0) 27 (90.0)
1(4.0) 8 (29.6)

25 (100.0) 29 (96.7)
3 (12.0)! 1(3.3)

25 (100)° 29 (96.7)°

15 (60)* 27 (90.0)°

19 (82.6)°
2(7.0) 2(8.0)

92 d (3-273, median) Not described

301 (62-681) 100 (60-139)

'Three patients initially had an AXIOS 10 mm x 10 mm placed, which was immediately upsized to 15 mm x 10 mm; *Technical success was defined as

appropriate stent placement across the stricture verified endoscopically and fluoroscopically; *Technical success was defined as successful placement of the
LAMS across the stricture; ‘Clinical success was defined as resolution of underlying symptoms for at least 6 mo after stent placement; *Short-term clinical

success was defined as symptom improvement/resolution with indwelling stent; ‘Long-term clinical success was defined as symptom improvement/

resolution after stent removal. LAMS: Lumen-apposing metal stent.

group of 25 patients with benign GI strictures refractory
to standard therapies, the placement of AXIOS™ stent
led to resolution of symptoms at 6 mo in 60.0% of
cases'™?. Yang et al'** demonstrated in a group of 30
patients, an indwelling AXIOS™ stent led to resolution
of symptoms in 90.0% of cases, and 82.6% continued
to have improved symptoms after LAMS removal. The
data remains limited, and the prior studies solely involve
the AXIOS™ stent. We describe the feasibility, safety and
efficacy of treating benign GI strictures with two types of
LAMS in an international multicenter setting.

MATERIALS AND METHODS

Between July 2015 and January 2017, patients who had
undergone treatment by LAMS for benign GI strictures
at three tertiary referral centers were identified. All
cases were reviewed for demographic information, cli-
nical presentation, initial diagnosis, anatomic location
and prior endoscopic therapies. Inclusion criteria were
patients with benign strictures that were not amenable
to placement of cSEMS or had failed prior endoscopic
therapies.

Primary outcomes evaluated included technical
success, short-term clinical success, long-term clinical
success, and adverse events. Technical success was
defined by appropriate stent placement across the
stricture verified endoscopically and fluoroscopically.
Short-term clinical success was defined as symptom
resolution at 30 d after stent placement, inclusive of
patients with indwelling stents at day 30 and patients
who had elective removal prior to day 30. Long-term
clinical success was defined by symptom resolution
at 60 d in patients who continued to have indwelling
stent, or symptom resolution at 30 d after elective stent
removal. Early complications were defined by adverse
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events pertaining to the stent that occurred either at
the time of placement or within 24 h after placement.
Late complications were defined by adverse events
pertaining to the stent that occurred after 24 h the stent
was verified to be placed. Follow-up of stent placement
took place via clinic visits, telephone calls, imaging
studies and endoscopic surveillance appointments.

RESULTS

A total of 21 patients (mean age 62.6 years, 47.6%
males) underwent placement of LAMS for benign GI
strictures over the study period at the three centers
(Table 2). Anatomic location of strictures included
proximal esophagus (5, 23.8%), distal esophagus (4,
19.0%), stomach (6, 28.6%), duodenum (4, 19.0%),
and colon (2, 9.5%). Etiology of GI strictures in this
study included prior surgical anastomosis (10, 47.6%),
prior surgical anastomosis and radiation therapy (4,
19.0%), caustic injury (3, 14.3%), peptic strictures (3,
14.3%) and chronic pancreatitis (1, 4.8%). Sixteen
patients (76.2%) had at least one prior endoscopic
therapy, which included EBD (n = 14), placement of
CcSEMS (n = 3), and stricturoplasty (n = 1).

In all cases, procedures were performed using a
forward-viewing therapeutic endoscope. A standard
guidewire was passed across the stricture under
fluoroscopic guidance and contrast may have been
utilized via injection to confirm stricture length. Upon
the discretion of the endoscopist, the decision was made
to use an AXIOS™ stent of 10 or 15 mm in diameter, or
a NAGI™ stent measured at 16 mm x 30 mm (Figure
1). The LAMS were deployed under fluoroscopic and
endoscopic guidance.

A 15 mm x 10 mm LAMS was placed in 16 patients,
a 10 mm x 10 mm LAMS was placed in 2 patients,
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Table 2 Demographics and stricture characteristics

Proximal esophagus Distal esophagus Stomach Duodenum Colon Total
(n =5) n=4) (n = 6) (n =4) n=2) (n =21)
Age, mean (yr) 54 68.5 59 65.8 77 62.6
Gender
Male 3 (60.0) 3 (75.0) 2 (33.3) 2 (50.0) 10 (47.6)
Female 2 (40.0) 1(25.0) 4 (66.7) 2 (50.0) 2 (100.0) 11 (52.4)
Etiology
Post-surgery/radiation 4 (80.0) 3 (75.0) 4 (66.7) 1(25.0) 2 (100.0) 14 (65.2)
Peptic 1(16.7) 2 (50.0) 3 (13.0)
Chronic pancreatitis 1(25.0) 1(4.3)
Caustic ingestion 1(20.0) 1(25.0) 1(16.7) 3(13.0)
Types of prior treatments
Balloon dilatation
1 1 1 1 8
2 4 2 2 8
3 1 1 2
>3 1 1
Fully-covered stents 1 1 1 )
Prior migration 1 1 1 5
Stricturoplasty 1 1

Table 3 Results of lumen-apposing metal stent placement

Proximal esophagus Distal esophagus Stomach Duodenum Colon Total
(n =5) n=4) (n = 6) (n =4) n=2) (n=21)

LAMS
15 mm x 10 mm AXIOS 5 (100.0) 2 (50.0) 3 (50.0) 4 (100.0) 2 (100) 16 (76.2)
10 mm x 10 mm AXIOS 2 (33.3) 2(9.5)
16 mm x 30 mm NAGI 2 (50.0) 1(16.7) 3 (14.3)
Mean stent dwell time (d) 67.6 56.5 151.2 167.5 5515 107.2
Technical success 5 (100.0) 4 (100.0) 6 (100.0) 4 (100.0) 2 (100) 21 (100.0)
Clinical success 11
Short-term 5 (100.0) 3 (75.0) 5(83.3) 4 (100.0) 2 (100) 19 (90.5)
Long-term 1(25.0) 2 (66.7) 5 (100.0) 3 (75.0) 1 (50.0) 212 (66.7)
Reasons for stent removal
Angulation 1 1 2
Stent migration 1 2 4
Stricture overgrowth 2 1 2
Ulceration 1 1
Resolution 1 11 3
Treatments after stent failure
Balloon dilation 2 2
cSEMS 1 1
15 mm x 10 mm AXIOS 1 1 1 3
16 mm x 30 mm NAGI 2 1 3

and a 16 mm x 30 mm NAGI stent was placed in 3
patients (Table 3). Technical success was obtained in 21
out of 21 cases (100.0%). Short-term clinical success
was achieved in 19 out of 21 cases (90.5%) (Figure 2).
Long-term clinical success was achieved in 12 out of 18
(66.7%). Three cases did not qualify for evaluation for
long-term clinical success due to: Currently indwelling
at a period of less than 60 d or a period of less than 30
d after already electively removed. Mean (range) dwell
time of all cases was 107.2 (28-370) d.

There were no early adverse events in any of the
cases such as bleeding or perforation. There were no
serious delayed adverse events in any of the cases.
However, after a mean (range) dwell time of 104.3
(28-306) d, 11 LAMS (52.4%) needed to be removed
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due to the following complications: Ulceration at stent
site (n = 1), angulation (n = 2), migration (n = 4),
tissue overgrowth (n = 2), and stricture resolution
(n = 3). Two patients with LAMS removal did not
require further intervention. Overall, there were four
cases (19.0%) that involved migration; in one of the
cases, it was found that migration occurred likely due
to resolution of the stricture. In the 8 cases in which
the patients continued to be symptomatic after LAMS
removal, the patients underwent repeat dilation, place-
ment cSEMS or repeated placement of LAMS. Median
(range) follow-up period was 119 (31-422) d.

Stent placement by site
Of the 5 proximal esophageal strictures, 4 (80.0%)

December 16, 2017 | Volume 9 | Issue 12 |



Figure 2 AXIOS™ 15 mm x 10 mm stent across gastrojejunal anastomotic
stricture.

were due to prior surgical anastomosis and 1 (20.0%)
was due to caustic ingestion. All five underwent
prior treatments that included balloon dilatation
and placement of cSEMS, which were complicated
by recurrence and migration, respectively. All five
underwent placement of 15 mm x 10 mm AXIOS™
LAMS. All five cases achieved technical success. All five
cases (100.0%) achieved short-term clinical success.
One case did not qualify for long-term clinical success
evaluation because the patient had an indwelling LAMS
less than 60 d. Only one of the remaining four (25%)
cases achieved long-term clinical success. The first case
that did not meet long-term clinical success involved
removal of an AXIOS™ stent after indwell time of 90 d
due to perceived resolution of stricture; however, it was
found that the stricture had recurred. The second case
that did not meet long-term clinical success involved
an AXIOS™ stent that had distally migrated after 110
d. The third case that did not meet long-term clinical
success involved an AXIOS™ stent that had angulation
at stent site after 40 d, in which the lumen of the stent
was abutting the oesophageal wall (Figure 3). This led
to odynophagia and vomiting that necessitated removal
of LAMS.

Of the 4 distal esophageal strictures, 3 (75%) were
due to prior surgeries and 1 (25.0%) was due to caustic
ingestion. Three (75%) underwent prior therapies
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Figure 3 Angulation of AXIOS™ 15 mm x 10 mm that was placed across a
distal esophageal anastomotic stricture.

including balloon dilatation and placement of cSEMS,
which were complicated by recurrence and migration,
respectively. Two underwent placement of 15 mm x 10
mm AXIOS™ LAMS, and two underwent placement of
16 mm x 30 mm NAGI™ LAMS. All four cases achieved
technical success. Three (75%) achieved short-term
clinical success. The one case that did not achieve short-
term clinical success was due to a NAGI™ stent that
migrated prior to 30 d after stent placement, leading to
recurrent symptoms and removal of the stent; thus, this
case did not qualify for long-term success evaluation.
Two out of the remaining three cases (67%) achieved
long-term clinical success. The one case that did not
achieve long-term clinical success was due to angulation
of a 15 mm x 10 mm AXIOS™ LAMS at the stent site
that occurred 45 d after stent placement, which led to
vomiting and subsequent removal of the stent.

Of the 6 gastric strictures, 4 (67.7%) were due
to prior surgery, 1 (16.7%) was due to caustic injury,
and 1 (16.7%) was due to peptic ulcer. Three (67.7%)
underwent prior therapy, which was balloon dilation that
failed due to recurrence. Three underwent placement
of 15 mm x 10 mm AXIOS™ LAMS, two underwent
placement of 10 mm x 10 mm AXIOS™ LAMS, and
one underwent placement of NAGI™ LAMS. All 6 stent
placements achieved technical success. Five (83.3%)
achieved short-term clinical success. One (16.7%)
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Figure 4 Stricture overgrowth of AXIOS™ 10 mm x 10 mm that was placed
across a gastrogastric anastomotic stricture.

placement of 15 mm x 10 mm LAMS was complicated
by an ulcer at 28 d, requiring removal of LAMS; thus,
this case did not qualify for long-term clinical success
evaluation. The remaining five cases achieved long-
term clinical success. Of note, one case involved a
patient that developed tissue overgrowth at the site of
a 10 mm x 10 mm AXIOS™ stent placement across a
gastrogastric anastomotic stricture after 306 d, which
resolved with stricturoplasty (Figure 4). Another case
involved a patient that developed tissue overgrowth at
the site of a 10 mm x 10 mm AXIOS™ stent placement
across a prepyloric anastomotic stricture after 183 d,
which led to stent removal (Figure 5).

Of the 4 duodenal strictures, 2 (50%) were peptic
ulcer disease, 1 (25%) was due to chronic pancreatitis,
and 1 (25%) was an anastomotic stricture from prior
Whipple procedure. Two (50%) underwent prior
therapies including balloon dilatation and placement of
cSEMS, which failed due to recurrence and migration,
respectively. All four cases underwent placement of
15 mm x 10 mm AXIOS™ LAMS. All cases achieved
technical success and short-term clinical success. Three
(75%) cases achieved long-term clinical success. The
one case that failed to achieve clinical success was due
to proximal migration of AXIOS™ stent that occurred
after an indwell time of 150 d, requiring the placement
of another AXIOS™ stent. Of note, another case
resulted in distal migration of AXIOS™ stent after 60 d.
However, upon removal of this stent, the stricture was
resolved and no further intervention was needed.

Of the 2 colonic strictures, both were due to prior
surgical anastomosis. Both underwent prior treatments
with balloon dilatation, which failed due to stricture
recurrence. Both underwent placement of 15 mm x 10
mm AXIOS™ LAMS. Technical and clinical successes
were obtained in both cases. One case (50%) involved
elective removal after indwell time of 48 d due to
resolution of the stricture, and patient has been asy-
mptomatic since LAMS removal.

DISCUSSION

The management of benign GI strictures is often
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Figure 5 Stricture overgrowth of AXIOS™ 10 mm x 10 mm that was placed
across a prepyloric stricture.

challenging due to the refractory nature of these
strictures and failure of conventional therapy, EBD.
In our study, the majority of patients who underwent
LAMS for benign strictures received prior therapies that
failed. Those who had prior EBD or stricturoplasty had
developed stricture recurrence, and prior placement
of cSEMS had led to migration. These complications
are consistent with those that have been previously
described®*®, A recent systematic review and meta-
analysis on outcomes following stent placement in
refractory benign esophageal strictures reported an
overall stent migration rate of 28.6%"*. In order to
prevent the occurrence of migration associated with
CcSEMS, the utilization of stent suturing as a means of
fixation has been described. The use of this external
fixation method has been associated with lower
migration rates!*). However, stent suturing with cSEMS is
also described to be associated with stricture overgrowth.
Furthermore, stent suturing involves a more technically
challenging approach for the endoscopist that may affect
technical success and feasibility.

In our study, the decision was made to proceed with
LAMS prior to considering surgical intervention. Although
surgery may provide an opportunity to definitively treat
benign strictures, rates of postoperative morbidity and
mortality are significant!"**®. Among the population
predisposed to developing benign GI strictures, the
risk of surgery is compounded by advanced age, poor
nutritional status and other related comorbidities among
these patients.

For strictures that are refractory to standard endo-
scopic therapies, we thus would recommend further
consideration of endoscopic therapies, in which LAMS
may serve as a feasible and safe alternative. Given the
length parameters of LAMS, currently LAMS would be
appropriate for benign, short strictures. Specifically, this
would be for strictures < 10 mm in length for utilization
of AXIOS™ LAMS and < 30 mm in length for utilization
of NAGI™ LAMS.

In contrast to the conventional SEMS, LAMS imparts
lumen apposition via its wide flanges and provides
anchorage, hence potentially reducing the risk of stent
migration. In our study, the migration rate for those
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who underwent LAMS placement was 19.0% and this
does appear to be higher than other studies on this
topic. In the cases of LAMS migrating, the mean period
of time before detected migration was 87.5 d, which
appears to be a potentially longer period in comparison
to the period associated with ¢cSEMS migrating in our
experience. Nonetheless, it is important to highlight that
migration may occur with LAMS use, as this has not
been a common observation in prior studies.

Overall, technical success was achieved in all cases
without incidence of any immediate complications.
Of note, all stents were placed by interventional endo-
scopists that were highly experienced in endoscopic
stent placement. There were also no difficulties with
evaluation of the stented area or removal of the stent.
This supports the feasibility of endoscopic follow-up and
surveillance in patients with indwelling LAMSs.

This study supports the high short term clinical
success rate found in previous case seriest'*"’l. We
chose 30 d after stent placement to be the measure
of short term clinical success as recurrent strictures
are defined as those unable to maintain a satisfactory
luminal diameter for this length of time!*®’. The long term
clinical success rate in this series fell quite dramatically
however largely due to complications occurring after 30
d. The rate of complications in this study that prevented
short or long-term clinical success was high relative to
other studies at 38.0%"**l, Furthermore, we noted
complications not mentioned in the literature previously.
In addition to migration, we found angulation to be a
potential complication, at a rate of 9.5%. This involved
the stent lumen/axis of the LAMS being misaligned
within the luminal GI tract. Due to the stent lumen
facing the luminal walls, patients developed foreign body
sensation and obstructive symptoms. In these cases, this
likely occurred due to the short length of LAMS coupled
with the angled nature of these particular anastomotic
strictures. Therefore, assessment of the stricture angle
in relation to adjacent lumen may be an important
factor when considering LAMS as a potential therapeutic
option. Stricture overgrowth was also encountered in
this study as a late complication. In our study, there
were two cases of tissue overgrowth leading to stent
dysfunction. Of note, one case had the stent placed for
183 d and the other 306 d. In one case, stricturoplasty
of the tissue overgrowth with needle knife was successful
in recanalizing the stent. In another case, the stent was
removed and the stricture has since remained patent.
The duration of stent dwell time of these cases was much
longer than the mean dwell time of this series which
might indicate that a scheduled assessment of the LAMS
should occur at a specified duration after placement,
possibly 180 d, to ensure tissue overgrowth is not
occurring.

Limitations of this study include its retrospective
nature with lack of a control arm, lack of symptom
severity score, and no standardized method of mana-
ging complications. Given the lower volume of benign
refractory GI strictures relative to other GI pathological
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processes, it would be difficult to have a robust
control arm for analysis. The utilization of a symptom
severity score may have also allowed for ability to
better categorize the treatment effect. This data would
potentially add clinical significance to our evaluation
of LAMS, as we would not only categorize how many
patients benefited, but also to the extent of symptom
improvement. Lastly, the cases took place in 3 different
tertiary care centers with no standardized algorithm
of stent management. As a result, decisions of clinical
and endoscopic follow-up as well as decisions regarding
management of stent related complications were made
at the endoscopists’ discretion and best judgment.

In conclusion, we found that the utilization of LAMS
is technically feasible and safe as a primary or salvage
therapy for benign GI strictures with a high short term
clinical success rate. However, late complications related
to stricture overgrowth, stent migration, and angulation
prevented a sustained symptom-free period in a large
proportion of cases. These adverse events highlight the
need for further study in this area to better understand
which patients and which strictures are most optimal for
management with LAMS prior to widespread adoption of
this technique for the treatment of benign GI strictures.

COMMENTS

Background

Treatment of benign short gastrointestinal (Gl) tract strictures has primarily
involved endoscopic balloon dilation, intralesional steroid injection and the
conventional fully-covered metal stent. The lumen-apposing metal stent (LAMS)
exhibit lumen-apposing and dual anchoring capabilities. While it has primarily
been used to drain pancreatic fluid collections, LAMS may serve as a more
effective alternative to standard endoscopic therapies for benign strictures.

Research frontiers

Currently, there are two recent retrospective studies in the literature that describe
use of LAMS for benign strictures. Irani and colleagues found that in a group of 25
patients, the placement of AXIOS™ stent led to resolution of symptoms at 6 mo
in 60.0% of cases. Yang and colleagues found that in a group of 30 patients, the
placement AXIOS™ stent led to resolution of symptoms in 90.0% of cases, and
82.6% continued to have improved symptoms after LAMS removal. The migration
rates in the Irani et al and Yang et al are 7.0% and 8.0%, respectively. Currently
there have been no prospective studies using LAMS and this may be worthwhile
in the future to truly determine the ideal clinical scenarios when LAMS should be
used.

Innovations and breakthroughs

In the authors’ group of 21 cases, short-term clinical success was achieved in
90.5% of cases, and long-term clinical success was achieved 66.7% of cases. We
also report the outcomes of 16 mm x 30 mm NAGI™ stent that was successfully
placed in 3 cases. The migration rate for those who underwent LAMS placement
was 19.0%, which appears to be higher than other studies on this topic.
Furthermore, in contrast to prior reports, the authors found complications of LAMS
placement not described in prior reports. These primarily include angulation and
stricture overgrowth, which played significant roles in preventing clinical success
in the cases.

Applications

The authors found that the utilization of LAMS is technically feasible and safe
as a primary or salvage therapy for benign Gl strictures with a high short-term
clinical success rate. However, the adverse events as described above highlight
the need for further study in this area to better understand which patients and
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which strictures are most optimal for management with LAMS. Uncovering this
information will contribute towards the potential widespread adoption of this
technique for the treatment of benign Gl strictures.

Terminology

Covered self-expandable metal stent: This stent has been widely used in
malignant obstruction. The presence of a covering membrane allows the lumen
to remain patent despite structured tissue overgrowth. Furthermore, it prevents
the metal wires from burrowing into the wall, which allows for easier retrieval;
LAMS: This newer stent has been widely used for drainage of pancreatic fluid
collections. It exhibits lumen-apposing and dual anchoring capabilities. The
anchoring flanges are thought to lower the risk of stent migration.

Peer-review

An International Multicenter study that is clinically meaningful. It is a
retrospective analysis of LAMS placement in three tertiary care hospitals that
add value to the knowledge of benign stricture treatment.
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