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ABSTRACT
Background: Stent migration is a known complication of fully covered self-expandable esophageal metal stents (FC-SEMS), leading to reduced efficacy 
and repeat endoscopic intervention. Whether fixation reduces migration and improves outcomes in FC-SEMS specifically has not been established.

Methods: PubMed and Embase were searched from inception through June 2025 for studies comparing fixated and non-fixated stents. A random-effects 
model was used; methodological quality was assessed using a structured scoring system adapted from the Newcastle-Ottawa Scale. Prespecified subgroup 
analyses were performed for sutured fixation. 

Results: Twenty-two studies comprising 2,337 stent placements (1,058 fixated; 1,279 non-fixated) were included. The pooled migration rate was significantly 
lower with fixation compared with non-fixation (15% vs. 40%; RR 0.49, 95% CI 0.38–0.63; p < 0.01). In the sutured fixation subgroup, the pooled migration 
rate was 13% (RR 0.49, 95% CI 0.37–0.65; p < 0.01). Technical success was near-universal in both groups, and adverse event rates were comparable (14% 
vs. 19%; risk ratio 0.86; p = 0.41). Overall fixation showed a non-significant trend toward higher clinical success (62% vs. 45%; RR 1.27, 0.98–1.66; p = 
0.07); however, sutured fixation significantly improved clinical success compared with non-fixated stents (64% vs. 45%; RR 1.33, 1.05–1.69; p = 0.02).

Conclusions: Endoscopic fixation reduces migration of these stents by approximately 50%  without increasing adverse events. Of the fixation methods, 
sutured fixation improved clinical success by 30% (not observed with overall fixation) and should be routinely considered when FC-SEMS are placed in 
high-risk settings.

Keywords: Esophageal stenting, Stent migration, Over-the-scope 
clip, Fully covered self-expandable metal stents, Meta analysis

Introduction
Esophageal self-expanding metal stents (SEMSs) are deployed 
for the treatment of benign and malignant conditions of the 
esophagus, including strictures, perforations, leaks, and 
fistulas [1,2]. In malignant disease, SEMS remain the principal 
strategy for rapid palliation of dysphagia through restoration 

of luminal patency [3]. The use of fully covered SEMS for 
esophageal malignancy has increased modestly over the past 
10 years (20-40% in esophageal malignancy-based device 
registries), making them a prevalent subset of esophageal 
stenting procedures, with variable usage among institutions. 
Most esophageal stents placed for malignancy are SEMS, with 
a shift from partially covered (PC-SEMS) to fully covered 
design (FC-SEMS), due to reduced tumor ingrowth and 
enhanced ease of removal [1,4].
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SEMS can be classified as either partially covered (PC-SEMS) 
or fully covered (FC-SEMS). PC-SEMS incorporate uncovered 
mesh segments that permit tissue ingrowth and intrinsic 
anchoring, at the expense of mucosal embedment and reduced 
removability [2,5]. On the contrary, FC-SEMS minimizes tissue 
ingrowth and facilitates retrieval, a design advantage offset by its 
higher propensity for migration, as retention depends primarily 
on radial force and luminal apposition [2,4].

Stent migration remains the principal limitation of FC-
SEMS therapy. In benign esophageal disease, multicenter 
data demonstrate total migration rates of approximately 30%, 
with clinically relevant migration requiring reintervention 
approaching 17% in some series [6]. A large multicenter study 
specifically evaluating malignant dysphagia reported migration 
in approximately 25% of patients treated with FC-SEMS [7], 
while single-center and comparative studies of predominantly 
benign indications have reported migration rates for non-fixated 
FC-SEMS extending to 50–65%, depending on indication and 
study design [6, 8, 9]. Pooled estimates from prior meta-analysis 
place migration for non-fixated stents in the 40–50% range 
[10,11]. To mitigate this risk, multiple anchoring techniques 
have been increasingly used, including through-the-scope clips, 
over-the-scope clip (OTSC) anchoring, and endoscopic suturing 
[8,9,12,13]. Although prior comparative studies and meta-
analyses support the benefit of fixation, many of these syntheses 
pooled FC-SEMS with PC-SEMS despite their fundamentally 
different baseline migration profiles, limiting inference about the 
stent subtype at greatest intrinsic risk of displacement [10,11,14].

Recent multicenter comparative studies and randomized data 
have further strengthened the evidence for fixation in both benign 
and malignant indications [15-18]. Contemporary guidelines 
endorse fixation in high-risk scenarios, including patients 
with prior stent migration or where stent displacement would 
compromise therapeutic intent [1]. Despite ongoing advances in 
FC-SEMS design, stent migration remains a clinically relevant 
limitation [4,19]. To address gaps in the existing evidence and 
provide clinically actionable data specific to FC-SEMS, we 
conducted a systematic review and meta-analysis comparing 
fixated and non-fixated FC-SEMS with respect to migration, 
clinical success, technical success, and adverse events.

Methods
Search Strategy
A comprehensive search of PubMed and Embase was performed 
from inception through June 2025 in accordance with PRISMA 

guidelines. Medical Subject Headings (MeSH) terms included 
“Stents,” “Self-Expandable Metallic Stents,” “Esophageal 
Stenosis,” “Esophagoscopy,” and “Foreign Body Migration.” 
These were combined with free-text terms including “esophageal 
stent,” “self-expanding metal stent,” “SEMS,” “fully covered,” 
“FC-SEMS,” “stent migration,” “endoscopic suturing,” “over-
the-scope clip,” “OTSC,” “stent fixation,” and “stent anchoring.” 
The search was limited to adult human studies with no language 
restriction. Reference lists of included studies and relevant reviews 
were manually searched to identify additional eligible articles.

Inclusion and Exclusion Criteria
Studies were eligible if they reported adult patients undergoing 
placement of fully covered self-expanding metal stents (FC-
SEMSs) in the esophagus or upper GI tract. Compared outcomes 
between fixated stents (endoscopic suturing or clip fixation) 
and non-fixated stents. Presented data for at least one primary 
or secondary outcome (migration, technical success, clinical 
success, adverse events). All the studies included were original 
comparative studies (prospective, retrospective cohorts) and 
case series.

Outcomes
The primary outcome was stent migration, defined as clinically 
significant stent displacement requiring endoscopic or surgical 
intervention or resulting in loss of therapeutic efficacy. 
Secondary outcomes included technical success (successful 
stent deployment in the intended position, with effective fixation 
when attempted), clinical success (resolution or adequate 
improvement of the presenting condition), and adverse events 
(including perforation, hemorrhage, chest or abdominal pain, 
gastroesophageal reflux, food impaction, stent obstruction, or 
death), classified in accordance with established endoscopic 
reporting standards [20].

Data Extraction and Quality Assessment
Data extraction was performed independently by two 
investigators (PK, VJ) using a standardized electronic form; 
discrepancies were resolved by consensus or, when required, by 
adjudication of a senior reviewer. Methodological quality was 
assessed using a structured scoring system adapted from the 
Newcastle-Ottawa Scale (NOS). Each criterion was scored 0, 
0.5, or 1, yielding a maximum score of 7; studies were classified 
as high (score >6), medium (4–6), or low quality (<4). The 
single RCT was additionally evaluated using the Cochrane Risk 
of Bias 2 (RoB 2) tool. Detailed assessments are provided in 
Supplementary Table 1.

Supplementary Table 1: Quality Assessment of Included Studies

Study Selection 
(max 4 pts) Comparability Outcome 

(max 3 pts) Score (/7) Quality

C1 
Represent- 
ativeness

C2 Cohort size
C3 

Outcomes 
info

C4 
Outcome 

absent

C5 
Compar- 

ability

C6 Clinical 
assessment

C7 
Follow-up 
duration

C8 
Follow-up 
adequacy

Score Quality

Scoring: 1=pop; 
0.5=MC; 
0=SC

>40=1; 
20–39=0.5; 
<20=0

Counts=1; 
%=0.5; 
unclear=0

Absent=1; 
present=0

NA Yes=1; 
no=0

Yes=1; 
NR=0

All=1; 
>50%=0.5; 
≤0=NR

Max 7 >6 High; 
4–6 
Medium; 
<4 Low

Kantsevoy, 2012 0 N/A 0.5 1 NA 0 0 0 1.5 Low

Gonzalez, 2014 0 N/A 0 1 NA 0 0 0 1.0 Low

Catalano, 2014 0 N/A 0 1 NA 0 0 0 1.0 Low
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Sharaiha, 2015 0.5 1 0.5 1 NA 0.5 0 0 3.5 Low

Sendino, 2015 0 1 0.5 1 NA 0.5 0 0 3.0 Low

Felice, 2015 0 1 0.5 1 NA 0.5 0 0 3.0 Low

Johnson, 2015 0 N/A 0 1 NA 0 0 0 1.0 Low

Ngamruengphong, 
2016 0.5 1 1 1 NA 1 1 1 6.5 High

Bick, 2017 0 1 1 1 NA 1 1 0.5 5.5 Medium

Rieder, 2017 0 0 1 1 NA 1 1 1 5.0 Medium

Yang, 2017 0.5 1 1 1 NA 1 0.5 0.5 5.5 Medium

Wright, 2017 0 1 1 1 NA 1 1 1 6.0 Medium

Albarrak, 2018 0 1 0.5 1 NA 0 0 0 2.5 Low

Ngamruengphong, 
2018‡ 0.5 1 1 1 NA 1 1 1 6.5 High

Marya, 2020 0.5 1 0.5 1 NA 0.5 0 0 3.5 Low

Obaitan, 2021 0 1 0.5 1 NA 0.5 0 0 3.0 Low

Agha, 2022 0.5 1 1 1 NA 1 1 1 6.5 High

Coronel, 2022 0 1 0.5 1 NA 0 0 0 2.5 Low

Nehme, 2022 0 1 0.5 1 NA 0.5 0 0 3.0 Low

Park, 2022 0 1 1 1 NA 1 1 1 6.0 Medium

Singh, 2025 0 1 1 1 NA 1 1 1 6.0 Medium

Mehta, 2025 1 1 1 1 NA 1 1 1 7.0 High

NR, not reported; MC, multi-center; SC, single-center; pop, population-based.

Statistical Analysis
Pooled proportion analysis was performed using a random-effects model with Restricted Maximum Likelihood (REML) estimation, 
incorporating all contributing studies, including single-arm series; comparative analysis estimating pooled RRs with 95% confidence 
intervals (CIs) was restricted to studies with both fixated and non-fixated arms. Heterogeneity was quantified using the Cochran Q 
test and the I² statistic; values >50% indicate substantial heterogeneity. Statistical significance was defined at a two-tailed p-value 
<0.05. Prespecified subgroup analyses were performed by fixation technique, with a focused analysis restricted to endoscopic 
suturing (Table:1). All analyses were performed using Stata, version 18.

Table 1: Characteristics of Included Studies (n = 22)

Study, Year Country Setting Study 
Design Total N Fixated 

(n)
Non-fixated 

(n)
Fixation 
Modality Indication Study 

Period

Kantsevoy, 2012 [28] USA Single-center Retrospective 7 7 — Endoscopic 
suturing

Benign NR

Gonzalez, 2014 [29] Spain Single-center Retrospective 2 3 — Endoscopic 
suturing

Mixed NR

Catalano, 2014 [30] USA Single-center Case series 8 8 — Endoscopic 
suturing

Mixed NR

Sharaiha, 2015 [21] USA Multi-center Retrospective 37 17 20 Endoscopic 
suturing

Mixed 2011–2013

Sendino, 2015 [31] USA Single-center Retrospective 71 37 34 Endoscopic 
suturing

Mixed 2013–2014

Felice, 2015 [32] USA Single-center Retrospective 50 26 24 Endoscopic 
suturing

Mixed 2012–2014

Johnson, 2015 [38] USA Single-center Retrospective 4 4 — Endoscopic 
suturing

Mixed NR

Ngamruengphong, 2016 
[24]

USA Multi-center Retrospective 224 58 166 Endoscopic 
suturing

Benign 2007–2014

Bick, 2017 [9] USA Single-center Retrospective 146 32 114 Endoscopic 
suturing

Benign 2005–2015

Rieder, 2017 [25] Austria Single-center Prospective
5 9† —

TTS clip / 
Endoscopic 
suturing

Benign
2013–2015

Yang, 2017 [17] USA Multi-center Retrospective 93 26 67 Endoscopic 
suturing

Malignant 2011–2015

Wright, 2017 [8] USA Single-center Retrospective 62 21 41 Endoscopic 
suturing

Mixed 2012–2015
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Albarrak, 2018 [33] USA Single-center Retrospective 35 18 17 Endoscopic 
suturing

Mixed 2014–2017

Ngamruengphong, 2018 
[26]

USA Multi-center Retrospective 74 46 28 Endoscopic 
suturing

Benign 2007–2015

Marya, 2020 [34] USA Multi-center Retrospective 187 59 128 Endoscopic 
suturing

Mixed NR

Obaitan, 2021 [35] USA Single-center Retrospective 113 42 71 Endoscopic 
suturing

Mixed 2006–2019

Agha, 2022 [27] USA Multi-center Retrospective
220 114 106

Endoscopic 
suturing / 
OTSC

Mixed
2013–2021

Coronel, 2022 [36] USA Single-center Retrospective

42† 21 21

Endoscopic 
suturing / 
OTSC / TTS 
clip

Mixed

2017–2020

Nehme, 2022 [37] USA Single-center Retrospective
108 54 54

Endoscopic 
suturing / 
OTSC

Mixed
2019–2021

Park, 2022 [15] USA Single-center Retrospective
218 194 239

Endoscopic 
suturing / 
OTSC

Mixed
2013–2021

Singh, 2025 [18] USA Single-center Randomized 
trial 46 24 22 Endoscopic 

suturing
Mixed 2021–2022

Mehta, 2025 [16] Multinational Multi-center Retrospective
311 189 127

Endoscopic 
suturing / 
OTSC

Benign
2011–2022

NR, not reported; OTSC, over-the-scope clip; TTS, through-the-scope clip.

Results
Twenty-two studies were included, comprising a total of 2,337 stent placements across 1,058 fixated and 1,279 non-fixated FC-
SEMS (Table: 2). Four studies were rated high quality on adapted NOS assessment (score >6/7), six moderate quality (score 4–6), 
and twelve low quality (score <4), the latter predominantly reflecting abstract-only reporting with limited methodological disclosure 
Table: 3. The single RCT demonstrated low overall risk of bias on RoB 2 appraisal.

Table 2: Pooled outcomes: Fixated Versus non-Fixated FC-SEMS

Outcome Fixated, pooled 
proportion (95% CI)

Non-fixated, pooled 
proportion (95% CI) RR (95% CI) Studies, n I² (%)

Stent migration 15% (9–22) 40% (31–50) 0.49 (0.38–0.63) 17 55.7
Adverse events 14% (7–23) 19% (13–27) 0.86 (0.59–1.23) 14 65.1
Technical success 100% (99–100) 99% (94–100) 1.00 (0.99–1.01) 10 0.04
Clinical success 62% (45–78) 45% (27–64) 1.27 (0.98–1.66) 6 78.9

CI, confidence interval; FC-SEMS, fully covered self-expandable metal stent; RR, risk ratio.

Table 3: Subgroup Analysis: Sutured Fixation Versus non-Fixated FC-SEMS
Outcome Pooled proportion (95% CI) RR (95% CI); p value Studies, n I² (%)

Stent migration 13% (7–21) 0.49 (0.37–0.65); p < 0.01 17 59.3
Adverse events 14% (6–25) 0.84 (0.58–1.23); p = 0.38 13 61.6
Technical success 100% (100–100) 1.00 (0.99–1.02); p = 0.67 9 0
Clinical success† 64% (48–79) 1.33 (1.05–1.69); p = 0.02 6 72.2

CI, confidence interval; RR, risk ratio.

Primary outcome: Migration rates
The pooled migration rate for fixated stents (22 studies) was 15% (95% CI: 9–22%), compared with 40% (95% CI: 31–50%) for 
non-fixated stents (17 studies). As shown in Figure: 1, fixation was associated with a significantly lower risk of migration (RR 
= 0.49, 95% CI: 0.38–0.63; I² = 55.67%; p < 0.01). On subgroup analysis restricted to sutured fixation (22 studies), the pooled 
migration rate was 13% (95% CI: 7–21%), with a similarly significant reduction in migration risk compared with non-fixated stents 
(RR = 0.49, 95% CI: 0.37–0.65; I² = 59.3%; p < 0.01).
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Figure 1: Prisma Flowchart of Study Selection

Secondary outcome: Adverse events
The pooled adverse event rate for fixated stents was 14% (95% 
CI: 7–23%) across 17 studies reporting adverse event data; 5 
studies did not report this outcome and were excluded from 
this analysis. For non-fixated stents (14 studies), the pooled 
rate was 19% (95% CI: 13–27%). Rates of adverse events were 
comparable between groups (RR = 0.86, 95% CI: 0.59–1.23; I² 

= 65.14%; p = 0.41). On subgroup analysis, sutured fixation (16 
studies) demonstrated an adverse event rate of 14% (95% CI: 
6–25%), also comparable to non-fixated stents (RR = 0.84, 95% 
CI: 0.58–1.23; I² = 62%; p = 0.38).

Secondary outcome: Technical success
The pooled technical success rate for fixated stents (13 studies) 
was 100% (95% CI: 99–100%), compared with 99% (95% CI: 
94–100%) for non-fixated stents across 10 comparative studies. 
There was no significant difference between groups (RR = 1.00, 
95% CI: 0.99–1.01; I² = 0.04%; p = 0.83). On subgroup analysis, 
sutured fixation (12 studies) achieved a pooled technical success 
rate of 100% with no heterogeneity (I² = 0%).

Secondary outcome: Clinical success
The pooled clinical success rate for fixated stents (7 studies) 
was 62% (95% CI: 45–78%), compared with 45% (95% CI: 
27–64%) for non-fixated stents (6 studies). In the overall fixated 
versus non-fixated comparison (6 comparative studies), fixation 
was associated with a trend toward higher clinical success that 
did not reach statistical significance (RR = 1.27, 95% CI: 0.98–
1.66; I² = 79%; p = 0.07) (Figure: 2). On subgroup analysis, the 
pooled clinical success rate for sutured fixation (7 studies) was 
64% (95% CI: 48–79%); in the comparative analysis against 
non-fixated stents (6 studies), sutured fixation was associated 
with a statistically significant improvement in clinical success 
(RR = 1.33, 95% CI: 1.05–1.69; I² = 72%; p = 0.02). Figure:3.

Figure 2: Forest Plot: Stent Migration, Fixated Versus non-Fixated FC-SEMS
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Figure 3: Forest Plot: Clinical Success, Fixated Versus non-Fixated FC-SEMS

Discussion
Prior meta-analyses evaluating fixation strategies have pooled 
FC-SEMS with PC-SEMS, which limits their applicability to 
clinical decisions specific to fully covered devices [10, 11, 14]. 
Because PC-SEMS resist migration through tissue ingrowth into 
uncovered mesh, they inherently have lower migration rates and 
could bias the estimation of fixation benefit when pooled with 
FC-SEMS. In this study, we provide more precise estimates of 
the effect size for FC-SEMS, which has not been reported in 
prior meta-analyses restricted exclusively to FC-SEMS, and 
our estimates more accurately reflect the clinical question at 
hand. The reduced migration rates in endoscopic fixation of 
FC-SEMS of 15% with fixation and 40% without fixation (RR 
0.49; p<0.01). These findings align closely with the 14.9% and 
44.6%, respectively, reported by Papaefthymiou et al. [10]. The 
more conservative relative risk reduction in our analysis (51%) 
compared with theirs (80%) most likely reflects the removal of 
PC-SEMS from the fixated group.

Heterogeneity for migration was moderate (I² = 55–59%), most 
likely reflecting variation in patient indication, stent dimensions, 
follow-up duration, and the definition of clinically significant 
migration across studies. Select circumstances with significant 
luminal narrowing, such as advanced malignant obstruction 
or a high-grade stricture, limit anchoring of FC-SEMS in the 
esophagus, as the tight stenosis itself provides sufficient intrinsic 
fixation. Placement without anchoring may also be considered 
when anchoring is not feasible, including situations with elevated 
bleeding risk, a small-caliber esophagus, or technical difficulty 
that prevents secure fixation. Evidence defining specific patient 
or lesion characteristics that reliably ensure safe non-anchored 
FC-SEMS placement remains limited [16,20,21].

Current guidelines endorse stent fixation in high-risk clinical 
scenarios. The European Society of Gastrointestinal Endoscopy 
(ESGE) recommends considering endoscopic suturing or OTSC 
fixation of FC-SEMS in patients who have previously experienced 
stent migration [1]. The American Gastroenterological 
Association (AGA) similarly advises consideration of stent-

anchoring methods when FC-SEMS are placed in the setting of 
malignant esophageal obstruction [3,16]. These findings provide 
quantitative support for both recommendations, demonstrating 
51% relative reduction in migration risk and a statistically 
significant improvement in clinical success with sutured fixation 
(p=0.02), and extend their applicability to the FC-SEMS 
population specifically. 

Individual fixation modalities have been evaluated in several 
meta-analyses and cohort studies, though conclusions regarding 
the optimal technique have varied. In a network meta-analysis, 
Gangwani et al. found a directional but non-significant reduction 
in migration with endoscopic suturing compared with no fixation 
(OR 0.62, 95% CI 0.26–1.45) and no clear benefit with clip-
based fixation [14]. Papaefthymiou et al., by contrast, found 
that all three fixation approaches, including endoscopic suturing 
(OR 0.23, 95% CI 0.10–0.53), OTSC anchoring (OR 0.31, 95% 
CI 0.17–0.58), and through-the-scope clips (OR 0.10, 95% CI 
0.03–0.38), significantly reduced migration without statistically 
significant differences among them [10]. These findings are 
broadly consistent with multiple comparative studies [8, 9, 13, 
15, 16, 21], and the pooled sutured fixation migration rate of 13% 
in this analysis compares favorably with the 15.9% reported by 
Law et al. [11] and with the 19% and 16% rates observed by 
Wright et al. and Bick et al. in prior comparative cohort studies 
[8, 9]. Jena et al. further reported, in a meta-analysis specific to 
OTSC fixation, a pooled migration rate of 10% overall and as 
low as 8% for esophageal SEMS, supporting OTSC anchoring 
as an effective alternative to suturing [22]. Device-specific data 
from Schiemer et al. demonstrated meaningful reductions in 
migration using a dedicated OTSC fixation system compared 
with historical controls [23]. The Singh et al. randomized 
controlled trial provides the most rigorous evidence to date, 
showing that endoscopic suturing significantly reduced stent 
migration and prolonged time to migration without an increase 
in adverse events [18].

Sutured fixation achieved a statistically significant improvement 
in clinical success compared with non-fixated stents (RR 1.33, 
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95% CI 1.05–1.69; p = 0.02), whereas overall fixation did not 
(RR 1.27, 95% CI 0.98–1.66; p = 0.07), pointing to a technique 
specific mechanism beyond simple stent retention. Technical 
success was near-universal in both groups, indicating that 
the observed difference in clinical outcomes does not reflect 
deployment failure. One possible explanation is that suture-
based anchoring provides greater mechanical stability than 
clip fixation alone, limiting not only complete stent migration 
but also partial axial drift, where the stent shifts enough to 
compromise luminal coverage without constituting a clinically 
apparent migration event. Such partial displacement would 
impair therapeutic efficacy without being captured in migration 
counts. This is supported by data from Mehta et al., who reported 
significantly higher clinical success with OTSC fixation (n = 
64; 68%; P = 0.03) and endoscopic suturing (n = 66; 69%; P 
= 0.02) compared with no fixation (n = 64; 52%) [16]. Wright 
et al. similarly reported clinical success of 86% with suture 
fixation versus 61% without fixation [8], and Yang et al. reported 
consistent directional improvement with suture fixation in the 
neoadjuvant esophageal cancer setting [17].

Pooled adverse event rates were comparable between groups 
(14% vs. 19%), consistent with the safety profiles reported by 
Mehta et al. [16] and Singh et al. [18] and supporting the overall 
tolerability of fixation. Adverse event heterogeneity was higher 
(I² = 62–65%), likely driven by differences in complication 
ascertainment and reporting practices across institutions and 
study periods. Clinical success showed the greatest heterogeneity 
(I² = 72–79%), expected given its indication-specific nature: 
resolution of a benign stricture, closure of a postoperative fistula, 
and palliation of malignant dysphagia represent fundamentally 
different therapeutic endpoints with distinct time horizons and 
benchmarks.

Strengths and Limitations
By restricting inclusion to FC-SEMS, this analysis eliminates the 
confounding effect of PC-SEMS tissue ingrowth and isolates the 
stent population at greatest intrinsic migration risk, a distinction 
that prior meta-analyses have not made. The inclusion of the 
most recent multicenter international study [16] and the first 
RCT evaluating suture fixation for FC-SEMS [18] ensures the 
analysis reflects the current evidence base.

The majority of studies were retrospective, and 10 of 22 
were available only as conference abstracts, limiting the 
granularity of the data that could be extracted and contributing 
to methodological heterogeneity. Formal statistical testing for 
publication bias was not performed; selective reporting bias 
cannot be excluded. Definitions of clinical success were not 
standardized: some studies defined success as avoidance of 
reintervention or maintenance of luminal patency in benign 
disease, whereas others defined success as symptom resolution 
or dysphagia relief in the malignant setting, limiting direct 
cross-study comparisons. Follow-up data were inconsistently 
reported, precluding pooled analysis of time to migration. A 
minority of studies incorporated PC-SEMS in their non-fixated 
control arms, introducing potential residual confounding; this 
applies notably to the Bick 2017 and Ngamruengphong 2018 
analyses, and sensitivity analyses excluding these studies were 
not performed [24-38].

Conclusion
Endoscopic fixation reduces FC-SEMS migration by 
approximately 50% without increasing adverse events or 
compromising technical success. Sutured fixation was further 
associated with a statistically significant improvement in clinical 
success, an effect not seen with overall fixation, suggesting a 
specific advantage of suture-based anchoring in maintaining 
therapeutic stent positioning. Fixation should be routinely 
considered when FC-SEMS are placed in settings associated 
with high migration risk. Adequately powered, multicenter 
randomized trials comparing sutured fixation against OTSC 
anchoring, with pre-specified definitions of clinical success 
stratified by indication, are required before formal guideline 
recommendations can be made.

Ethical approval: This article does not contain any studies with 
human participants or animals performed by any of the authors. 
Therefore, institutional review board (IRB) approval was not 
required.

Informed consent: Not applicable.

Conflict of interest: All authors declare no conflicts of interest.

Funding: This research did not receive any specific grant from 
funding agencies in the public, commercial, or not-for-profit 
sectors.

Author contributions: Conceptualization: PS, AP, MD, HP; 
Data curation: PK, VJ, VTC; Formal analysis: BP; Resources: 
PS, MD, AP; Supervision: PS, AP; Writing original draft: PK, 
AP; Review & editing: all authors.

References
1.	 Spaander MCW, van der Bogt RD, Baron TH, Manol Jovani, 

Alessandro Repici, et al. Esophageal stenting for benign and 
malignant disease: European Society of Gastrointestinal 
Endoscopy (ESGE). Guideline – Update 2021. Endoscopy. 
2021. 53: 751-762.

2.	 Sharma P, Kozarek R. Role of esophageal stents in benign 
and malignant diseases. Am J Gastroenterol. 2010. 105: 
258-273.

3.	 Ahmed O, Lee JH, Thompson CC, Faulx A. AGA Clinical 
Practice Update on the Optimal Management of the 
Malignant Alimentary Tract Obstruction: Expert Review. 
Clin Gastroenterol Hepatol. 2021.19:1780-1788.

4.	 Didden P, Spaander MCW, Bruno MJ, Agnes N Reijm, Nicole 
S Erler, et al. Fully vs. partially covered self-expandable 
metal stent for palliation of malignant esophageal strictures: 
A randomized trial (the COPAC study). Endoscopy. 2018. 
50: 961-971.

5.	 Seven G, Irani S, Ross AS, Richard A Kozarek, Donald Low, 
et al. Partially versus fully covered self-expanding metal 
stents for benign and malignant esophageal conditions: 
a single center experience. Surg Endosc. 2013. 27: 2185-
2192.

6.	 Thomas S, Siddiqui AA, Taylor LJ, Douglas G Adler, David 
Loren, et al. Fully-covered esophageal stent migration rates 
in benign and malignant disease: a multicenter retrospective 
study. Endosc Int Open. 2019. 7: E751–E756.



Copyright © Priyaranjan Kata, et al.

J Gastro Endosc, 2026

 Volume 4 | Issue 1

www.oaskpublishers.com Page: 8 of 9

7.	 Das KK, Hasak S, Elhanafi S, Vinay Chandrasekhara, 
Michael L Kochman, et al. Performance and Predictors of 
Migration of Partially and Fully Covered Esophageal Self-
Expanding Metal Stents for Malignant Dysphagia. Clin 
Gastroenterol Hepatol. 2021. 19: 2656–2663.

8.	 Wright A, Chang A, Bedi AO, Erik-Jan Wamsteker, Ryan 
Law, et al. Endoscopic suture fixation is associated with 
reduced migration of esophageal fully covered self-
expandable metal stents (FCSEMS). Surg Endosc. 2017. 
31: 3489-3494.

9.	 Bick BL, Imperiale TF, Johnson CS, DeWitt JM. Endoscopic 
suturing of esophageal fully covered self-expanding metal 
stents reduces rates of stent migration. Gastrointest Endosc. 
2017. 86: 1015-1021.

10.	 Papaefthymiou A, Gkolfakis P, Basiliya K, Andrea Telese, 
Gavin Johnson, et al. Success rates of fixation techniques 
on prevention of esophageal stent migration: a systematic 
review and meta-analysis. Endoscopy. 2024. 56: 22-30.

11.	 Law R, Prabhu A, Fujii-Lau L, Shannon C, Singh S. 
Stent migration following endoscopic suture fixation of 
esophageal self-expandable metal stents: a systematic 
review and meta-analysis. Surg Endosc. 2018. 32: 675-681.

12.	 Vanbiervliet G, Filippi J, Karimdjee BS, Daniel Benchimol, 
Emmanuel Benizri, et al. The role of clips in preventing 
migration of fully covered metallic esophageal stents: a 
pilot comparative study. Surg Endosc. 2012. 26: 53-59.

13.	 Irani S, Baron TH, Gluck M, Richard A Kozarek, Ian Gan, 
et al. Preventing migration of fully covered esophageal 
stents with an over-the-scope clip device (with videos). 
Gastrointest Endosc. 2014. 79: 844-851.

14.	 Gangwani MK, Ahmed Z, Aziz M, Douglas Adler, Wade 
Lee-Smith, et al. Comparing Endoscopic Suture vs Clip vs 
No Intervention in Esophageal Stent Migration: A Network 
Meta-Analysis. Tech Innov Gastrointest Endosc. 2024. 26: 
100347. 

15.	 Park KH, Lew D, Samaan J, Simon K Lo, Quin Liu, et al. 
Comparison of no stent fixation, endoscopic suturing, and 
a novel over-the-scope clip for stent fixation in preventing 
migration of fully covered self-expanding metal stents: a 
retrospective comparative study (with video). Gastrointest 
Endosc. 2022. 96: 771-779.

16.	 Mehta A, Ashhab A, Shrigiriwar A, Raffaele Manta, 
Raymond E Kim, et al. Evaluating no fixation, endoscopic 
suture fixation, and an over-the-scope clip for anchoring 
fully covered self-expandable metal stents in benign upper 
GI conditions: a comparative multicenter international study 
(with video). Gastrointest Endosc. 2025. 101: 589-597.

17.	 Yang J, Siddiqui AA, Kowalski TE, Alex M Sarkisian, Reem 
Z Sharaiha, et al. Esophageal stent fixation with endoscopic 
suturing device improves clinical outcomes and reduces 
complications in patients with locally advanced esophageal 
cancer prior to neoadjuvant therapy: a large multicenter 
experience. Surg Endosc. 2017. 31: 1414-1419.

18.	 Singh S, Fujii-Lau L, Law R, Yousaf Hadi, Faisal S. Ali, et 
al. Endoscopic suturing to prevent migration of esophageal 
fully covered self-expandable metal stents: a randomized 
controlled trial (with video). Gastrointest Endosc. 2025. 
102: 525-535.

19.	 Noh JH, Gong EJ, Kim DH, Na HK, Ahn JY, et al. Efficacy 
and safety of a novel multisegmented fully covered self-

expanding metal stent for malignant esophageal obstruction: 
a prospective pilot study with historical control. Surg 
Endosc. 2025. 39: 942-951.

20.	 Coelho-Prabhu N, Shah ND, Van Houten H, Bashar 
J Qumseya, Mohammad A Al-Haddad, et al. Adverse 
events associated with EGD and EGD-related techniques. 
Gastrointest Endosc. 2022. 96: 389-401.

21.	 Sharaiha RZ, Kumta NA, DeFilippis EM, Michel Kahaleh, 
Michel Kahaleh, et al. Esophageal stenting with sutures: 
time to redefine our standards? Gastrointest Endosc. 2013. 
77: AB205-AB206.

22.	 Jena A, Chandnani S, Jain S, Sharma V, Rathi P. Efficacy 
of endoscopic over-the-scope clip fixation for preventing 
migration of self-expandable metal stents: a systematic 
review and meta-analysis. Surg Endosc. 2023. 37: 3410-
3418.

23.	 Schiemer M, Bettinger D, Mueller J, Robert Thimme, 
Peter Hasselblatt, et al. Reduction of esophageal stent 
migrationrate with a novel over-the-scope fixation device 
(with video). Gastrointest Endosc. 2022. 96: 1–8.

24.	 Ngamruengphong S, Sharaiha RZ, Sethi A, Patrick I Okolo, 
Mouen A Khashab, et al. Endoscopic suturing for the 
prevention of stent migration in benign upper gastrointestinal 
conditions: A comparative multicenter study. Endoscopy. 
2016. 48: 802-808. 

25.	 Rieder E, Asari R, Paireder M, Lenglinger J, Schoppmann 
SF. Endoscopic stent suture fixation for prevention of 
esophageal stent migration during prolonged dilatation for 
achalasia treatment. Dis Esophagus. 2017. 30: 1-6. 

26.	 Ngamruengphong S, Sharaiha RZ, Sethi A. Fully-covered 
metal stents with endoscopic suturing vs. partially-covered 
metal stents for benign upper gastrointestinal diseases: 
a comparative study. Endoscopy Int Open. 2018. 6: 
E217-E223.

27.	 Agha YH, Ichkhanian Y, Ashraf T, Sumit Singla, Andrew 
Watson, et al. A multicenter comparative study on 
esophageal stent fixation techniques: over-the-scope clip 
(OTSC) vs. endoscopic suturing vs. control. Gastrointest 
Endosc. 2022. 95: AB389-AB390.

28.	 Kantsevoy SV, Bitner M. Esophageal stent fixation with 
endoscopic suturing device (with video). Gastrointest 
Endosc. 2012. 76: 1251-1255.

29.	 González-Panizo-Tamargo F, Rojas-Sánchez Á, Miranda-
García P, Juzgado-Lucas D, Vázquez-Sequeiros E. 
Endoscopic management of common patologies with a new 
suturing system. Rev Esp Enferm Dig. 2014. 106: 413-417.

30.	 Catalano MF, Sosser SA, Henderson JB, Antwan Atia, 
Shahid Ali, et al. Tu1377 Esophageal stent fixation using 
a novel endoscopic suturing device. Gastrointest Endosc. 
2014. 79: AB518.

31.	 Sendino O, Binmoeller K, Kane SD, Shah JN, Hamerski 
CM, et al. Mo1517 Comparison of migration rates of 
FCSEMS after stent anchoring using a novel endoscopic 
suturing system (OverStitch) with standard stent placement 
in benign upper GI disease. Gastrointest Endosc. 2015. 81: 
AB449-AB450.

32.	 De Felice KM, Wong Kee Song LM, Buttar N. Tu1609 
Fixation of esophageal self-expanding metal stents with 
endoscopic suturing reduces stent migration. Gastrointest 
Endosc. 2015. 81: AB528.



Copyright © Priyaranjan Kata, et al.

J Gastro Endosc, 2026

 Volume 4 | Issue 1

www.oaskpublishers.com Page: 9 of 9

Copyright: © 2026 Priyaranjan Kata, et al. This is an open-access article distributed under the terms of the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

33.	 Albarrak A, Yousef MH, Hammoud GM, Samiullah S, Ibdah 
JA, et al. Mo1094 The utility of endoscopic Overstitch for 
the prevention of stent migration in the upper gastrointestinal 
tract. Gastrointest Endosc. 2018. 87: AB572.

34.	 Marya NB, Condon A, Matar R.  Mo1262 Evaluation of 
sutured stent fixation to prevent esophageal stent migration 
in 187 patients: a multicenter propensity score matching 
analysis. Gastrointest Endosc. 2020. 91: AB405.

35.	 Obaitan I, DeWitt JM, Bick BL. The addition of flexible 
endoscopic suturing to stenting for the management of 
transmural esophageal wall defects: a single tertiary center 
experience. Surg Endosc. 2021. 35: 6379-6389.

36.	 Coronel M, Ge P, Kumar S. ID:3526615 Efficacy and safety 
of endoscopic fixation to prevent migration of esophageal 
stents: a tertiary care center experience. Gastrointest 
Endosc. 2021. 93: AB285-AB286.

37.	 Nehme F, Coronel E, Ge P. Factors associated with migration 
of fully-covered esophageal metal stents. Gastrointest 
Endosc. 2022. 95: AB410.

38.	 Johnson BJ, Gitelis ME, Linn JG, Denham W, Carbray J, 
et al. Su1753 Multipurpose use of an endoscopic suturing 
device. Surg Endosc. 2015. 29: S-1139.


