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Abstract

Objectives: This study aimed to characterize the clinical outcomes, safety,
and efficacy of lumen-apposing metal stents (LAMS) in treating benign
gastrointestinal strictures.

Methods: A single-center retrospective review of all patients who underwent
LAMS placement for benign strictures from June 2017 to July 2023. Pri-
mary outcomes were technical success, early clinical success, late clinical
success (LCS), and sustained post-LAMS clinical success (SPLCS). Sec-
ondary outcomes included stent dwell time, stenosis changes, adverse events,
reintervention rates, and symptomatology evaluation.

Results: Thirty-five patients underwent placement of 42 LAMS (74% female,
mean age: 54.2 + 11.7 years). Anastomotic strictures accounted for 64% of
cases (N = 27, 45% at the gastrojejunal anastomosis). The median STD
was 91.0 days (interquartile range [IQR]: 55.0—132.0). Technical success
was obtained in all cases. Early clinical successand LCS were achieved
in 80% of cases overall. SPLCS was achieved in 45% (n = 15) of cases.
The overall reintervention rate was 63%, with a median time to reinter-
vention being 50.5 days (IQR: 24—-105). adverse events occurred in 28%
(n = 12) overall, with a 24% migration rate (n = 10). Follow-up was completed
in 83% of cases with a median duration of 629 days (range: 192.0—
1297.0). Overall symptom improvement occurred in 79% (n = 27) during
indwelling LAMS versus 58% and 56% at 30- and 60-days post-removal,
respectively.

Conclusions: LAMS for benign gastrointestinal strictures are associated with
high technical and early clinical success/LCS rates, positive quality-of-life
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INTRODUCTION

Benign gastrointestinal (Gl) strictures lead to signifi-
cant morbidity — including dysphagia, severe malnu-
trition, abdominal pain, and reduced quality of life.
These strictures are classified into anastomotic (post-
surgical) versus non-anastomotic (peptic ulcer disease,
radiation therapy, caustic injury). Endoscopic balloon
dilation (EBD) is the standard, first-line treatment for
re-establishing luminal patency. Refractory strictures
are challenging to manage and may require non-
surgical management options, including intralesional
steroid injections, needle-knife stricturotomy, or self-
expandable metal stents (SEMS)."®> These modali-
ties have demonstrated limitations and sub-optimal
outcomes.®’ EBD necessitates frequent esophagogas-
troduodenoscopies (EGDs) and carries a risk of recur-
rence, bleeding, and perforation.” SEMS were a novel
alternative to refractory strictures because of their ease
of deployment and ability to provide gradual, con-
tinuous dilation. Unfortunately, treatment efficacy has
been limited by migration, dwell times, tissue ingrowth,
and symptom recurrence post-removal®~'" Surgical
management options exist but carry risks and limi-
tations, including post-operative morbidity and patient
candidacy.’-'?

In recent years, luminal-apposing metal stents
(LAMS) have emerged as a novel approach to treating
refractory, intrinsic Gl strictures.’®~'7 Initially designed
for gallbladder and peri-pancreatic fluid drainage,
LAMS’ dumbbell-shaped design may improve migration
rates, patient tolerability, dwell times, and overall effi-
cacy in managing benign, intrinsic Gl strictures.'®1?
However, single-center studies remain limited in
assessing the overall efficacy, tolerability, safety, and
patient-specific quality-of-life metrics following LAMS
placement.2°

This study aimed to address LAMS’s safety, efficacy,
feasibility, and tolerability in managing benign, intrinsic
Gl strictures. We sought to characterize clinical features
that better predict early clinical success (ECS), late clin-
ical success (LCS), and sustained post-LAMS clinical
success (SPLCS) following LAMS placement. Addition-
ally,we hope to provide insight into who may benefit from
LAMS as a definitive therapy.

metrics, and a tolerable adverse event rate. Overall, recurrence of symptoms
and high reintervention rates post-LAMS removal reinforce the difficulty in
managing benign gastrointestinal strictures but also argue for LAMS as a
definitive therapy in select cases.

gastrointestinal disorders, gastrointestinal endoscopes, gastrointestinal tract, stents, strictures

METHODS
Data collection and patients

Under IRB approval at The University of Alabama at
Birmingham (UAB), we performed a retrospective review
of a prospectively collected database of all patients
who underwent LAMS placement for benign strictures
from 06/2017 to 07/2023. Electronic medical records
(EMRs) were used to obtain patient information, includ-
ing baseline characteristics, clinical/surgical history, and
endoscopic procedures. Procedural information, includ-
ing stenosis dimensions, LAMS characteristics, dilation,
reintervention, STD, and AEs, was obtained from pro-
cedural documentation/imaging and follow-up notes in
the EMR. A standardized questionnaire was utilized
for patient telephone follow-ups (Supporting Informa-
tion Questionnaire). LAMS placement was exclusively
performed by the five experienced interventional endo-
scopists at our center.

Patients

Patients with stents other than LAMS, malignant stric-
tures, or no follow-up endoscopy were excluded.
Patients who underwent multiple LAMS placements
during separate procedures or underwent LAMS rein-
tervention were included. Endoscopy,imaging, and histo-
logic biopsies were used to diagnose benign intrinsic Gl
strictures. Patients were informed of and consented to
the off-label utilization of LAMS to treat these strictures.

Definitions

In all cases, patients had failed EBD prior to considera-
tion for LAMS placement. Stricture location and etiology
were determined based on surgical history, stricture
characteristics, and anatomic location before and during
endoscopy. Stenosis diameter and length were mea-
sured endoscopically prior to stent placement. These
measurements were re-reviewed by a separate, expert



POLLACK ET AL.

endoscopist to ensure accuracy before formal analysis.
Contrast-assisted stricturogram was used to measure
stenosis length when applicable.

Technical success was defined as the endoscopic
confirmation of successful stent placement during the
procedure with appropriate LAMS deployment.ECS was
defined as symptom resolution 30 days after stent place-
ment, including patients with indwelling stents on day
30 and patients who had elective removal prior to day
30. LCS was defined as symptom resolution greater
than 30 days and up to 60 days after stent place-
ment, inclusive of patients with indwelling stents and
those who had stent removal before day 60. SPLCS was
defined as symptom resolution at 30 days and up to 60
days after stent removal, irrespective of stent dwell time
(SDT).

Patient symptoms were characterized via a standard-
ized questionnaire and follow-up protocol developed
by our institution. All AEs were recorded and graded
according to the American Society for Gastrointestinal
Endoscopy (ASGE) lexicon?! Migration was identified
by follow-up endoscopy. Migration was defined as a
change in the luminal location of LAMS outside of the
initial stricture site and detachment from the stricture
site. The removal of LAMS was based on a prede-
termined interval in some cases, but patient-physician
discussions regarding symptom resolution, burden, or
AEs were utilized for optimal endoscopic follow-up in
most cases. The decision for re-intervention in any form
was determined by the endoscopist in conjunction with
patient discussions.

The AXIOS LAMS system (Boston Scientific Inc.)
was utilized for all cases (Figure 1). The study included
stent lengths of 10 or 15 mm and three different stent
diameters (10/15/20 mm). The endoscopist chose the
stent size based on the stricture characteristics. Using
a dual-channel therapeutic endoscope, the LAMS was
loaded and deployed following a standard over-the-
wire technique under direct endoscopic and fluoroscopic
guidance when necessary. LAMS was deployed such
that both flanges were closely approximated to the rim
of the stricture and secured by the lumen-apposing
properties inherent to the stent itself (Figure 2). In
a marginal portion of cases® LAMS was anchored
with an endoscopic suturing system (OverStitch; Boston
Scientific Inc.) or with an over-the-scope clip (OTSC;
OVESCO Endoscopy AG) placement. The decision to
dilate was based on the expertise and clinical judg-
ment of the advanced endoscopist. A through-the-scope
(TTS) balloon dilator was used for incremental dila-
tion up to 19mm in these cases. All strictures were
traversed following stent placement to evaluate for
bleeding, perforation, mucosal changes, and adequate
approximation of stent with mucosal tissue. Patients
were counseled on smoking cessation and avoidance of
non-steroidal anti-inflammatories prior to and following
stent placement.

4

FIGURE 1 Displays the structure of the AXIOS lumen-apposing
metal stent system (Boston Scientific Inc.), which is a biflanged
dumbbell-shaped fully-covered stent made of Nitinol wire and
covered with silicone. This lumen-apposing metal stent and
introducer system were used in all cases.

Statistical analysis

Continuous variables were expressed as mean + stan-
dard deviation or median with interquartile range (IQR)
for skewed data. Categorical variables were presented
as frequencies and percentages. Chi-square or Fisher’s
exact tests were used to explore differences for cat-
egorical variables or t-tests/non-parametric tests for
continuous variables. OR with 95% confidence intervals
were calculated to evaluate associations, particularly
regarding reintervention and factors influencing clinical
success.

RESULTS
General characteristics

Thirty-five patients underwent placement of 42
LAMS for benign Gl strictures. Anastomotic stric-
tures accounted for 64% (n = 27) of cases versus 36%
(n = 15) non-anastomotic. Females accounted for 74%
of the total cohort, which did not differ between groups
(p = 0.43). The mean age for anastomotic strictures
was 50.9 + 10.8 years versus non-anastomotic cases
60.1 + 11.1 (p = 0.012). Patient distribution across age
categories (18-45, 45-54, 55-64, and >65) was not
statistically significant between the non-anastomotic
and anastomotic groups (p = 0.14; Table 1).
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FIGURE 2

(a) High-grade gastrojejunal anastomotic stricture. (b) Placement of a 20 x 10 mm non-cautery enhanced lumen-apposing

metal stent over a 0.035-inch guide wire with (c) subsequent through the scope balloon dilation up to 18 mm of the saddle of the
lumen-apposing metal stent and visualization of downstream jejunum. (d) Status post removal of lumen-apposing metal stent 3 months after

index episode showing a resolved gastrojejunal anastomotic stricture.

The most common stricture site was at the gastro-
jejunal (GJA) or esophago-jejunal anastomosis (EJA;
52%), followed by gastric and duodenal (33%),
esophageal (7%), and colorectal (7%). GJA and EJA
strictures accounted for 81% (n = 22) of cases in
the anastomotic group (n = 22), while gastric and
duodenal strictures accounted for 87% (n = 13) of
non-anastomotic cases. The median stenosis diameter
was 3.0 mm (IQR: 3.0-5.0 mm) for the entire cohort. In
the non-anastomotic group, 93% of patients had steno-
sis <5 mm versus 59% in the anastomotic group (p =
0.019). The median stenosis length was 5.0 mm overall
(IQR: 3.0-8.0 mm), which did not differ statistically
between groups (p = 0.07; Table 1).

Procedural information and follow-up

60% (n=25) of cases required a 20 x 10 mm LAMS. The
LAMS was dilated in 38% (n = 16) of cases (Table 2).
Regarding anchoring, endoscopic suturing was used in
two cases, and an OTSC was used in one case.

The median SDT was 91.0 days (IQR: 55.0-132.0).
The longest SDT was 598 days. LAMS was toler-
ated well overall and remained in place for at least

30 days in 38 cases (90.4%). Furthermore, 69% (N =
27) of cases had an SDT of greater than 60 days,
and 51% (N = 20) remained in place for greater than
90 days (Table 2). Technical success was achieved in
100% (n = 42) of cases. Post-LAMS stenosis diame-
ter increased by 8.0 mm (IQR: 6.0-11.0). The median
post-LAMS stenosis diameter was 12 mm (IQR: 10.0-
15.0). Both ECS and LCS were achieved in 80% (n =
28) of cases. When stratified based on stricture type,
69% of non-anastomotic strictures and 86% of anas-
tomotic strictures achieved both ECS and LCS (p =
0.22). SPLCS was achieved in 45% (n = 15) of patients
(Table 2).

AEs were documented in a total of 12 cases (28%).
Migration occurred in 10 cases (24%). The stenosis
diameter before intervention for individuals who did
not have migration was 3.3 versus 4.5 mm in those
who migrated (p = 0.043). Although not statistically
significant, in patients with a pre-LAMS stenosis diam-
eter greater than 5 mm, migration occurred in 40% of
cases versus 15% of cases where pre-LAMS stenosis
diameter was less than 5 mm (p = 0.059). Exclud-
ing migration, two stent-related AEs were noted. The
first was considered a Grade Il AE. The patient was
discharged after one day in the hospital for aspiration
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TABLE 1
Total
N =42
Gender
Female 31 (74%)
Male 11 (26%)
Age 54.2 (11.7)
Age category
18-45 10 (24%)
45-54 13 (31%)
55-64 14 (33%)
>65 5(12%)
Anatomic region
GJA and EJA 22 (52%)
Esophagus 3 (7%)
Gastric and duodenal 14 (33%)
Colorectal 3 (7%)
Specific location
GJA 19 (45%)
Colorectal 3(7%)
duodenal bulb 4 (10%)
Jejunal 2 (5%)
Pyloric 8 (19%)
gastroesophageal junction 1(2%)
Esophageal 3 (7%)
EJA 2 (5%)
Stenosis diameter (mm) 3.0 (3.0-5.0)
<5 mm 30 (71%)
>5mm 12 (29%)
Stenosis length (mm) 5.0 (3.0-8.0)
>5mm 14 (33%)
<5 mm 28 (67%)
Pre-LAMS symptoms
Dysphagia 24 (71%)
Semi-solids 7 (32%)
Liquids 7 (32%)
Total dysphagia 8 (36%)
Vomiting 28 (82%)
abdominal pain 23 (68%)
abdominal distension 14 (41%)
Constipation 21 (62%)
Thin stool caliber 14 (41%)

pneumonitis following EGD. The second was consid-
ered a Grade lll AE requiring surgical intervention.
Due to refractory symptoms and difficulty with stent
removal in a Billroth-I-related stricture, the patient sub-
sequently underwent the creation of a Roux-en-Y
gastrojejunostomy.
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General characteristics of the population differentiated by etiology (non-anastomotic vs. anastomotic).

Non-anastomotic Anastomotic p-value
N=15 N =27
0.43
10 (67%) 21 (78%)
5 (33%) 6 (22%)
60.1 (11.1) 50.9 (10.8) 0.012
0.14
1 (7%) 9 (33%)
4 (27%) 9 (33%)
7 (47%) 7 (26%)
3 (20%) 2 (7%)
<0.001
0 (0%) 22 (81%)
2 (13%) 1 (4%)
13 (87%) 1(4%)
0 (0%) 3 (11%)
<0.001
0 (0%) 19 (70%)
0 (0%) 3 (11%)
3 (20%) 1 (4%)
2 (13%) 0 (0%)
8 (53%) 0 (0%)
0 (0%) 1(4%)
2 (13%) 1 (4%)
0 (0%) 2 (7%)
3.0 (3.0-4.0) 4.0 (3.0-6.0) 0.096
14 (93%) 16 (59%) 0.019
1 (7%) 11 (41%)
5.0 (3.0-5.0) 5.0 (5.0-10.0) 0.07
3 (20%) 11 (41%) 0.17
12 (80%) 16 (59%)
8 (62%) 16 (76%)
2 (29%) 5 (33%)
2 (29%) 5 (33%)
3 (43%) 5 (33%)
11 (85%) 17 (81%)
7 (54%) 16 (76%)
6 (46%) 8 (38%)
7 (54%) 14 (67%)
6 (46%) 8 (38%)

A standardized follow-up questionnaire was com-
pleted by 83.3% (n = 35) of patients. The median
number of days from stent placement to question-
naire follow-up was 629 days (192—1297 days). Table 1
displays patient-specific symptoms prior to LAMS place-
ment. While LAMS was in place, dysphagia improved
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TABLE 2 Procedure and telephone follow-up outcomes.

Procedure follow-up
LAMS size
10 x 10
15 %10
20 x 10
15 %x 15
LAMS dilated
No
Yes
Technical success
Post-LAMS stenosis diameter (mm)
Change in stenosis diameter (mm)
>5 mm
Stent dwell time (days)
>60 days
>90 days
Migration
Adverse events
None
Pneumonitis
Retained stent
Change in weight (Ibs)
No change*
Loss >11b
Gained >1 Ib
Days to followed-up
Vital Status
Alive
Dead
Early clinical success
Late clinical success
Post-LAMS success
Reintervention
Type of reintervention
LAMS
Dilation
Dilation and stricturoplasty

Days to reintervention

in 75% (n = 18) of patients, which was maintained at
30 days and 60 days after LAMS removal in 52% (n
= 11) and 50% (n = 9), respectively. Overall, symptoms
improved during LAMS placement in 79% (n = 27) of
cases. This improvement was maintained post-removal
at 30 and 60 days in 58% (n = 18) and 56% (n = 15) of

POLLACK ET AL.
Total Non-Anastomotic Anastomotic p-value
N =42 N=15 N =27
0.74
1(2%) 0 (0%) 1 (4%)
12 (29%) 5 (33%) 7 (26%)
25 (60%) 8 (53%) 17 (63%)
4 (10%) 2 (13%) 2 (7%)
0.64
6 (62%) 10 (67%) 6 (59%)
6 (38%) 5 (33%) 1(41%)
42 (100%) 5 (100%) 27 (100%)
12.0 (10.0-15.0) 12.0 (11.0-15.0) 12.0 (10.0-15.0) 0.61
0 (6.0-11.0) 0 (8.0-11.0) 0 (6.0-11.0) 0.34
29 (76%) 2 (80%) 7 (74%) 0.67
91.0 (565.0-132.0) 64.5 (34.0-100.0) 100.0 (73.0-132.0) 0.1
7 (69%) 8 (57%) 9 (76%) 0.22
0 (51%) 4 (29%) 6 (64%) 0.034
0 (24%) 3 (20%) 7 (26%) 0.67
0.15
40 (95%) 13 (87%) 27 (100%)
1(2%) 1(7%) 0 (0%)
1(2%) 1(7%) 0 (0%)

0.2 (-2.0-9.5) 0.0 (-4.8-7.0) 3.0 (0.0-10.6) 0.19
10 (28%) 4 (29%) 6 (27%) 0.2
10 (28%) 6 (43%) 4 (18%)

16 (44%) 4 (29%) 12 (55%)
629.0 (192.0-1297.0) 868.0 (232.0-1304.0) 360.5 (173.0-852.0) 0.2

35 (95%) 11 (92%) 24 (96%)

2 (5%) 1 (8%) 1 (4%)

28 (80%) 9 (69%) 19 (86%) 0.22
28 (80%) 9 (69%) 19 (86%) 0.22
15 (45%) 6 (46%) 9 (45%) 0.95
24 (63%) 5 (33%) 19 (83%) 0.002
10 (42%) 2 (40%) 8 (42%)

11 (46%) 2 (40%) 9 (47%)
3(12%) 1 (20%) 2 (11%)
49.0 (20.0-105.0) 24.0 (20.0-38.0) 57.5 (26.0-105.0) 0.25

cases, respectively (Table 2 and Figure 3).

Table 3 presents the frequency and odds ratio [OR]
of factors associated with ECS and SPLCS. A longer
SDT (>60 days) showed a significant association with
ECS (OR = 16.80, 95% confidence interval [CI]: 1.53—
184.92,p = 0.021). Additionally, weight gain of more than
1 pound exhibited a significant trend toward ECS (OR
= 16.32, 95% ClI: 1.11-152.35, p = 0.041). Regarding
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Trend in Symptom Improvement During and After LAMS
Placement

Patients Endorsing Symptom Improvement (%)
4 & . a8 L3 3 % =] o 3 ®

w
o

During LAMS

——Dysphagia

Abdominal Distension —e—Constipation

—e—Qverall Sypmtoms

30 days Post-LAMS

——\Vomiting

60 days Post-LAMS

Abdominal Pain

——Thin Stool Caliber

FIGURE 3 Depicts symptom behaviors during lumen-apposing metal stent (LAMS) as well as 30- and 60-days post-LAMS removal.
Depicts patient-driven symptom improvement during LAMS as well as 30- and 60-days post-LAMS removal

SPLCS, migration showed a trend toward significance
(OR =0.19,95% CI:0.03-1.11, p = 0.050).

Reintervention occurred in 63% (n = 24) of cases
following LAMS removal, which was more likely in anas-
tomotic strictures (OR = 9.5, 95% CI: 2.07-43.50, p =
0.004). The median time to reintervention was 50.5 days
(IQR: 24—105). Post-LAMS stenosis diameter was 13.5
+ 3.7 mm in those not requiring reintervention compared
to 10.9 £ 3.4 mm in those who required reintervention
(p = 0.04). Follow-up for LAMS-specific reinterventions
was available in five cases at the time of publication.
This cohort’s overall migration rate was 20% (n = 1).
ESC and LCS were achieved in 60% of those cases (n
= 3), while SPLCS was achieved in one case (20%). No
additional AEs were reported.

DISCUSSION

This study demonstrates a safe and effective alterna-
tive to conventional therapies for benign Gl strictures.
Our technical (100%) and ECS (80%) were comparable
to the previous literature utilizing LAMS.'3.15.16.20.22 pyr.
thermore, our results were maintained during the 30- to
60-day period in all patients who initially achieved ECS.
With a few exceptions, patients achieving LCS still had

the LAMS in situ at the 60-day mark. This study demon-
strates that LAMS was durable for extended dwell times
with maintained clinical improvement throughout this
period.?

SPLCS was limited (45%). However, in patients who
did not experience migration of LAMS, SPLCS was more
likely (57% no migration vs. 20% migration; p = 0.05).
Reintervention was also common (63%), with a LAMS-
specific reintervention of 24% reflecting the difficulty
in treating refractory strictures post-stent removal. This
is in comparison to SEMS, which has demonstrated a
post-stent clinical success rate of 0%—40%, and EBD,
which requires a median of three sessions to achieve
adequate dilation with symptom improvement in only
66.5% of cases.”?32° Taken together, LAMS was tol-
erated well and demonstrated improved and sustained
efficacy post-removal compared to EBD and SEMS.

Although a cost-effective analysis was not included,
current literature demonstrates that LAMS becomes
economically equivalent after 3.5 EBDs for non-
anastomotic strictures and two EBDs for anastomotic
strictures2® At our institution, the cost ratio of LAMS
placement and removal compared to EBD is 2.16, lower
than the 5.7 reported previously?® Although reinter-
vention rates would likely affect cost-effectiveness, our
breakeven point is likely less than the published 3.5
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TABLE 3
stent clinical success.

Early clinical success No
Anastomotic 3 (43%)
Stenosis diameter (mm), mean (SD) 4.14 (3.75)
Stenosis diameter (>5 mm) 2 (29%)
Change in stenosis diameter (mm), mean (SD) 5.30 (4.30)
Change in stenosis diameter (>5 mm) 4 (57%)
Stent dwell time (days), mean (SD) 38 (18)
Stent dwell time (>60 days) 1 (20%)
Migration 4 (57%)
Change in weight

Loss weight 4 (57%)

No change 2 (29%)

Gained >1 b 1(14%)
Sustained Post-LAMS clinical success No
Anastomotic 11 (61%)
Stenosis diameter (mm), mean (SD) 3.9(1.7)
Stenosis diameter (>5 mm) 2 (28%)
Change in stenosis diameter (mm), mean (SD) 6.9 (4.3)
Change in stenosis diameter (>5 mm) 12 (67%)
Stent dwell time (days), mean (SD) 121 (142)
Stent dwell time (>60 days) 10 (62%)
Migration 8 (44%)
Change in weight

Loss weight 6 (33%)

No change 5 (28%)

Gained >1 Ib 7 (39%)

dilations. Further cost analyses should consider reinter-
vention rates and SDT to better assess LAMS’s overall
economic impact.

Our study’s median SDT of 91.0 days (IQR:
55.0-132.0) was comparable to prior studies utilizing
LAMS, where average SDT ranged from 60 to 120
days.'®16.20.22 | AMS demonstrated continued tolerabil-
ity with dwell times exceeding previous SEMS (~30-90
days).2327:28 However, in our study, dwell time was not a
predictor of SPLCS or the need for reintervention. Given
LAMS were tolerated for extended dwell times, up to 598
days, engaging in patient-centered discussions regard-
ing initial symptom response to determine optimal SDT
is beneficial. Although an initial LAMS-free trial is likely
warranted since 45% of patients experienced SPLCS,
some patients with refractory post-removal symptoms
may benefit from LAMS replacement as a definitive
therapy. In these cases, patients would require con-
tinued endoscopic and radiographic monitoring with
consideration of stent exchange to avoid complica-
tions such as tissue overgrowth or stent degradation/
delamination.

Table of frequency and odds ratio of factors associated with early clinical success and sustained post-lumen-apposing metal

Yes Odds ratio 95% ClI p-value
9 (32%) 2.81 0.52 15.32 0.231
3.75 (1.62) 0.87 0.53 1.42 0.571
8 (29%) 1.00 0.16 6.25 0.980
8.58 (3.88) 1.22 0.98 1.53 0.076
21 (81%) 3.15 0.53 18.80 0.208
128 (115) 1.08 1.01 1.15 0.020
21 (81%) 16.80 1.53 184.92 0.021
6 (21%) 0.20 0.04 1.17 0.075
4 (16%) Reference
8 (32%) 4.24 0.50 31.98 0.191
13 (52%) 16.32 1.1 152.35 0.041
Yes
9 (60%) 0.95 0.23 3.88 0.948
3.5 (1.5) 0.83 0.53 1.29 0.405
3 (20%) 0.65 0.13 3.33 0.605
9 (3.8) 1.15 0.95 1.39 0.164
13 (87%) 3.25 0.55 19.32 0.195
98 (64) 1.00 0.99 1.00 0.567
10 (77%) 2.00 0.39 10.31 0.407
2 (13%) 0.19 0.03 1.11 0.050
2 (14%) Reference
5 (36%) 3.09 0.39 22.71 0.287
7 (50%) 2,92 0.44 20.31 0.260

Although not statistically significant based on a stan-
dard confidence interval of 95%, ECS and LCS were
associated with a change in stenosis diameter of 8.6
versus 5.3 mm in those who did not (p = 0.064). Fur-
thermore, post-LAMS stenosis diameter also differed
between those requiring reintervention (10.9 + 3.4 mm)
versus those who did not require reintervention (13.5 +
3.7 mm; p = 0.04). An adequate stricture dilation during
LAMS removal appears pivotal in determining clinical
success. However, with large stricture diameters, migra-
tion and clinical failure risk also increases. Due to the
aforementioned factors and our experience, we propose
the following algorithm for treating benign Gl stricture
in patients’ refractory to traditional endoscopic therapies
described in Figure 4.

Migration rates (24%) were consistent with published
data.'®15.17.20.22 This is in comparison to SEMS, which
demonstrates a previously reported migration rate of
30%—40% and up to 53% without suturing.?4?’-2% There
was a significant difference between initial stenosis
diameter in patients who did not have stent migration
compared to those who experienced migration (3.3 mm
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Change in diameter

> 5 mm at 3 months

Refractory Lumen-Apposing
Luminal GI Metal Stent
Stricture (up to (LAMS) for 90
15 mm in length) days

Change in
diameter <5 mm
at 3 months

LAMS free trial*

Consider leaving
indwelling LAMS Sy
for 3 more months

LAMS as LAMS exchanges
definitive therapy every 9 months

Surgical revision for
very selected patients
in a multidisciplinary
fashion

If the patient has a
recurrence of
symptoms

If improved
diameter > 5 mm
consider LAMS
free trial *

FIGURE 4 Proposed treatment algorithm for managing refractory, benign gastrointestinal (GlI) strictures with lumen-apposing metal stent

(LAMS).

Proposed treatment algorithm for the management of refractory, benign Gl strictures with the utilization of LAMS.

without migration vs. 4.5 mm with migration). Providers
should consider initial stenosis diameter when determin-
ing migration risks, particularly in patients with an initial
stenosis diameter greater than 5 millimeters. The uti-
lization of LAMS as a re-intervention strategy may be
limited by increased migration rates since luminal diam-
eter at reintervention is likely increased from initial stent
placement. Our LAMS-specific reintervention data was
limited to 5 cases. In this cohort, only one patient (20%)
had evidence of migration at follow-up and no additional
adverse events or procedural limitations were noted.
Future prospective studies are needed to determine
long-term stent tolerability, durability, cost-effectiveness,
and migration rates following LAMS re-intervention and
LAMS as definitive therapy.

We acknowledge the inherent limitations of the ret-
rospective study design conducted at a single tertiary
care center. An additional risk of bias stems from the
small sample size, female predominance, heterogeneity
of stent locations, and lack of universal measure-
ment guidelines for stricture diameter. Interventions and
reinterventions at other sites are possible. However,
extensive follow-up documentation was available and
reviewed in the EMR to limit this confounder. Addition-
ally, follow-up duration, stent removal, and indications
for reintervention were driven by symptom burden, stric-
ture response, and patient-physician discussions rather
than an established timeframe or protocol. This may
have led to bias in SDTs, AEs, and reinterventions.
Along these lines, the decision for stent dilation was
not standardized but determined intraprocedural by the
endoscopist based on stent apposition to the luminal
wall and stricture diameter post-stent placement. We
limited the inherent bias of telephone questionnaires
by minimizing the number of investigators complet-
ing telephone surveys® and utilizing a standardized
questionnaire/grading scale (Supplemental 2).

LAMS is a safe and effective management option
for benign Gl strictures with longer dwell times and
favorable migration rates compared to previous SEMS.

LAMS is both tolerated well and improves Gl symp-
toms that directly affect quality of life. Unfortunately,
SPLCS is limited. Patients tend to experience the return
of Gl symptoms within the first 1—2 months follow-
ing stent removal. Based on our study and institutional
experience, we propose a LAMS-specific reintervention
algorithm to assist practitioners in treating benign Gl
strictures refractory to initial LAMS intervention. In some
cases, LAMS as a definitive therapy should be con-
sidered for those who have failed previous stent-free
periods. Given the clinical success in retrospective stud-
ies, further randomized controlled trials are warranted to
compare LAMS against more conventional endoscopic
therapies.
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SUPPORTING INFORMATION

Additional supporting information can be found online
in the Supporting Information section at the end of this
article.

SUPPLEMENTAL QUESTIONNAIRE:

Post-LAMS

(AXIOS) follow-up telephone instrument.
TABLE S1 Symptoms during LAMS placement, 30- and
60-days post-LAMS removal.
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