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Efficacy and safety of lumen-apposing metal stent for benign 
gastrointestinal stricture

Deepanshu Jaina, Upen Patelb, Sara Alib, Abhinav Sharmab, Manan Shahb, Shashideep Singhalb

Einstein Healthcare Network, Philadelphia, PA; University of Texas Health Science Center at Houston, Houston, Texas, USA

Abstract Management of benign gastrointestinal (GI) strictures refractory to primary (balloon and savary 
dilation) and secondary (steroid injection, fully covered self-expanding metal stent, incision 
therapy) treatment modalities remains a challenge. Lumen-apposing metal stents (LAMSs), 
originally designed for the management of pancreatic fluid collections, are an attractive option 
for GI stricture because of their anti-migratory property, attributable to their saddle-shaped 
design. In this article, we reviewed 70  patients from 12 original studies who received LAMS 
for refractory (68/70) or treatment-naïve (2/70) benign GI stricture. The technical and clinical 
success rates were 98.6% (69/70) and 79.7% (55/69), respectively. Endoscopic placement, with 
or without fluoroscopic guidance, was generally successful, with only a minority requiring 
endoscopic ultrasound (EUS) guidance where the lumen was completely obscured. The majority 
of the strictures were short (≤1  cm), but comparable technical and clinical success was noted 
in isolated cases with long strictures, where 2 overlapping LAMSs were placed. For the overall 
population, a failure rate of 21.5% (14/69) was noted and was attributed to either lack of follow up, 
or to persistent or de novo symptoms requiring stent removal/exchange or surgical referral. One 
perforation (1.4%), five stent migration events (7.1%), two bleeding events (2.9%) and two de novo 
strictures proximal to the LAMS (2.9%) were reported for the entire study cohort. No mortality 
was attributable to LAMS placement. Although experience is still evolving, LAMS placement 
guided by esophagogastroduodenoscopy or EUS is a technically feasible and safe procedure with 
good clinical outcomes for benign refractory GI strictures.
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Introduction

Benign gastrointestinal (GI) stricture can arise in any part of 
the GI tract as a result of various etiologies. However, it usually 
occurs in the esophagus and pyloric channel. Anastomotic 
sites are also potential locations for benign GI strictures  [1]. 
Endoscopic dilation, incisional therapy, intralesional steroid 

injection and self-expandable metal stents (SEMSs) are 
the available treatment modalities for GI stricture  [2-4]. 
Although these treatments are safe and effective, there are 
certain drawbacks: endoscopic dilatation is associated with 
high recurrence, requiring multiple treatment sessions [5], 
while SEMSs are vulnerable to stent migration [6]. SEMSs are 
estimated to have a 30-40% migration rate or greater  [7,8], 
which could be minimized by fastening with over-the-scope 
clips [9] and endoscopic suturing. [10]. However, stent 
migration rates still exceed 15% [1].

The lumen-apposing metal stent (LAMS) (Axios stent, 
Boston Scientific, Marlborough, Mass.) is a saddle-shaped stent 
(10 mm in length, 10 mm and 15 mm in diameters, with wide 
flanges of 23 mm and 28 mm), which achieves lumen apposition 
because of its bilateral anchoring flanges, thus decreasing the 
risk of stent migration [11]. LAMSs were initially used to drain 
pancreatic fluid collections [12]; however, they have increasingly 
been utilized in the management of benign GI stricture because 
of their anti-migratory lumen-apposing design.

In this review article, we have summarized case reports, 
case series and retrospective studies to evaluate the safety, 
efficacy and feasibility of LAMS in the management of benign 
GI stricture.
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Materials and methods

An extensive search of the English language literature until 
July 2017 was performed, using PubMed and Google Scholar 
to identify the peer-reviewed original and review articles 
based on the key words “benign stricture”, “gastrointestinal 
stricture” and “lumen-apposing metal stent”. Only articles 
that concerned human study subjects were selected. The 
reference lists of relevant studies were manually searched 
to identify additional further appropriate publications. The 
search yielded 9  case reports [13-21], 1  case series [22], 
and 2 retrospective studies [1,11].The stricture etiology, 
characteristics, location, device details, procedure details, 
success rate, complications, and limitations in each study 
were reviewed.

Results

Twelve original articles were included in this 
review  [1,11,13-22]. Two retrospective multicenter studies 
from the USA [1,11]; 9  case reports, 7 from the USA [13-
16,18,20,21] and 2 from Spain [17,19]; and 1 case series from 
the USA [22] were included in the review. In this article, 
we reviewed 70  patients from the 12 original studies who 
received LAMS for refractory (68/70) or treatment-naïve 
(2/70) benign GI strictures. The technical and clinical success 
rates were 98.6% (69/70) and 79.7% (55/69), respectively. 
Endoscopic placement, with or without fluoroscopic guidance, 
was generally successful, with only a minority requiring 
endoscopic ultrasound (EUS) guidance where the lumen 
was completely obscured. The majority of strictures were 
short (≤1 cm), but comparable technical and clinical success 
was noted in isolated cases with long strictures, where 2 
overlapping LAMSs were placed. The overall study population 
had a failure rate of 21.5% (14/69), attributed to either lack 
of follow up, or to persistent or de novo symptoms requiring 
stent removal/exchange or surgical referral. One perforation 
(1.4%), five stent migration events (7.1%), two bleeding events 
(2.9%) and two de novo strictures proximal to the LAMS 
(2.9%) were reported for the entire study cohort. No mortality 
was attributable to LAMS placement. The results from all the 
studies are summarized in Table 1.

Discussion

Patient characteristics

GI strictures usually present with symptoms of dysphagia, 
abdominal pain, cramping, weight loss or other symptoms of 
obstruction. The age of the patients ranged from 18-86 years 
across the included studies [1,11,13-22] and the majority 
(67.1%) were female [1,11,13-22].

Stricture characteristics

Etiology and location

In this review, all 12 studies included patients with benign 
GI stricture [1,11,13-22]. These strictures were distributed 
along the entire GI tract. Of the 70 strictures, 8 were at 
an esophagogastric anastomotic site [1,11], 32 were at a 
gastrojejunal anastomotic site [1,11,13,14,18,21,22], 13 were 
at the pylorus [1,11,16,22], 7 were at a colon anastomotic 
site [11,22], 2 were at a rectal anastomotic site [19,20], while 
1 stricture was located at each of the following locations: 
ileorectal anastomotic site [1], gastric [1], esophageal 
anastomotic site [14], colorectal anastomotic site (Crohn’s 
disease) [15], esophagogastric junction [11], colon [11], 
rectosigmoid anastomotic site [20], and gastrojejunostomy 
site [22]. The majority of the strictures were post-surgical 
anastomotic strictures [1,13-15,17-22], but there were also 
strictures secondary to long-standing inflammation, such 
as peptic ulcer disease [11,16,18,22]. Surgical interventions, 
including esophagectomy, Roux-en-Y bypass, gastroplasty, 
Billroth II and colectomy, performed to treat primary 
malignancy, inflammatory bowel disease or obesity, were the 
most common underlying etiology [1,13-15,17-22].

Length, diameter, and chronicity

Only a few authors reported the length and/or diameter 
of the stricture and this varied widely across different studies 
and within each study [1,11,14,15,19,21,22]. The longest 
stricture was reported to be 4 cm in length at a gastrojejunal 
anastomosis [22]. In this particular case, the authors described 
the use of two overlapping LAMSs to allow complete bridging 
of the stricture [22]. The majority of the other strictures 
were ≤1  cm in length [1,11,14,15]. The luminal diameter 
of all strictures with available data was reported as less than 
10 mm [11,14,19,21,22].

Only two studies reported the duration of the stricture [1,15], 
which generally ranged from 81 to 204 days [1], though in one case 
the stricture was reported to be there for more than 3 years [15].

Prior interventions

Although 3 studies reported no use of prior alternative 
treatment modalities [16,17,20], in the majority of the cases 
reviewed the strictures were long-standing and various other 
treatment modalities had been attempted before LAMS was 
utilized [1,11,13-15,18,19,21,22]. One study mentioned the use 
of steroid injections [1], one study used a topical mesalamine 
and steroid enema [15], 1 study reported the needle knife 
technique for esophagogastric anastomotic strictures [1], 4 
studies described conventional fully covered self-expanding 
metal stents [1,11,14,22], and 9 studies mentioned endoscopic 
dilation [1,11,13-15,18,19,21,22] as a first-line therapy in 
the management of various benign GI strictures. Repeated 
dilations of a persistent/recurrent stricture pose a higher risk of 
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bowel perforation with each attempt and a LAMS may be a safer 
and efficacious alternative. Patient and stricture characteristics 
from each study are summarized in Table 2.

Procedure characteristics

Technique

The LAMS is a novel saddle-shaped stent. It is 1 cm long, 
10 or 15 mm in diameter and has wide flanges of 23 mm and 
28 mm diameter on its ends. Placement of a LAMS across a 
stricture requires either direct visualization via endoscopy, 
with [1,11,13-16,18,19,22] or without [11,21] fluoroscopic 
assistance, or an EUS-guided approach [11,17,20,22]. If the 
diameter of the stricture lumen is too narrow or obstructed 
to allow safe passage of a guide-wire, authors have described 
using EUS to confirm the lumen across the stricture. In 
such a scenario, the lumen on the other side is preferentially 
filled with fluid to allow distention and visualization by EUS. 
This is followed by insertion of needle a across the stricture, 
followed by the guide-wire and LAMS placement. For both the 
endoscopic and the EUS-guided approach, a few studies report 
preferentially dilating the stricture with a balloon to allow 
LAMS placement [11,13,17,18,21]. In addition, a minority of 
studies also report balloon dilation post-LAMS placement to 
distend the LAMS to its maximum diameter [15,18,20,22].

In our review of 70  patients, 72.9% (51/70) underwent 
fluoroscopy-guided endoscopy, 21.4% (15/70) direct visualization 
with endoscopy and 5.7% (4/70) had EUS-guided placement of 
the LAMS across the stricture site. Pre-LAMS balloon dilation 
was performed in 10 patients [11,13,17,21], post-LAMS dilation 
in 7 [15,20,22], while one patient had both pre- and post-LAMS 
balloon dilation [18]. Fig. 1 depicts the placement of a LAMS 
across a gastrojejunal anastomotic stricture.

Duration

Only two studies mentioned the procedure duration for 
LAMS placement. The median procedure duration across the 
studies was 19.5 min ranging from 15.5-26 min [1,11].

Stent in situ duration

Stent dwell time depended on the etiology and indication 
for the LAMS placement and accordingly varied from 
4  weeks to an indefinite time [1,11,13-22]. LAMS was used 
as the primary treatment modality, a bridge to surgery, or as 
a palliative measure. Procedure and stent details from each 
individual study are summarized in Table 1.

Outcome

Technical success and failure

Technical success was defined as the ability to place a LAMS 
across the stricture. Of the 70  patients treated for stricture, 
technical success was achieved in 69 (98.6%) [1,11,13-22]. In 
the single failure, perforation requiring surgical management 
was reported. [11]. The majority of studies reported a 100% 
success rate on an individual basis [1,13-22]. There was no 
difference in technical success for strictures of different etiology 
or at different locations along the entire GI tract [1,11,13-22]. 
In addition, strictures of all lengths, diameters, chronicity and 
with prior failed interventions had similar technical success 
rates across all the studies [1,11,13-22].

Figure 1 Placement of a lumen-apposing metal stent (LAMS) for benign gastrointestinal stricture. (A) Gastrojejunal anastomotic stricture. 
(B) Insertion of the LAMS over the guide-wire under fluoroscopy. (C) Endoscopic view of the successfully placed LAMS. (D) Follow-up endoscopy 
(54 days after insertion) showing patent LAMS across gastrojejunal anastomosis. (E) Long-term follow up (45 days after stent removal) confirming 
patent gastrojejunal anastomosis

A B C

D E
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Clinical success and failure

Clinical success was described in term of the alleviation of GI 
obstructive symptoms, such as nausea, vomiting, constipation, 
abdominal pain and abdominal distension. Follow-up duration 
varied from as short as 30 days to as long as 21 months [1,11,13-
22]. The composite clinical success rate for the study cohort was 
79.7% (55/69). The majority of individual studies had a 100% 
success rate over the study-specific follow up [13-22]. Irani et al 
and Yang et al reported clinical success rates of 64% (16/25) and 
82.8% (24/29), respectively [1,11]. The majority of patients (94.2%, 
65/69) had some form of prior treatment for their stricture. The 
clinical success rate for treatment-naïve patients was 100% (4/4), 
while for refractory strictures it was 78.5% (51/65). The failures 
(14/65- 21.5%) were attributed either to lack of follow up at the 
study-specific time interval because of death (1/14) [1], or to the 
persistence of symptoms (13/14) [1,11] requiring either early 
stent removal, replacement or surgery referral.

Complications

On an individual basis, 8 studies reported no 
complications  [13-17,19,21,22]. The composite complication 
rate could not be calculated for the study cohort because 
multiple adverse events were recorded per patient, which 
would lead to an erroneously high complication rate. To avoid 
this systemic error, we calculated individual event rates for the 
whole study cohort.

Perforation

One patient (1.4%) developed perforation at the time of 
LAMS placement [1,11,13-22], categorized by the study as 
technical failure [11]. The patient was successfully managed 
with surgery.

Abdominal pain

Four patients (5.7%) had persistent symptoms [1,11,13-22]; 
75% (3/4) were managed with repeat stent placement and 25% 
(1/4) were referred for surgical treatment [11]. Three patients 
(4.3%) developed new-onset abdominal pain on day 3, day 8 
and day 25 post-LAMS placement, requiring stent removal 
[1,11]. One of the three patients initially had a 15 × 10  mm 
stent, replaced with 10 x 10  mm stent, resulting in good 
tolerance [11].

Stent migration

Five patients (7.1%) exhibited stent migration [1,11,13-22]. 
Of these, two were asymptomatic (requiring no reposition 
or replacement) [11,20], one patient underwent endoscopic 
repositioning [11], and for the other two no specific 
management was reported [1].

Bleeding

Two patients (2.9%) had bleeding post-LAMS 
placement  [1,11,13-22]. One patient had a significant bleed 
requiring embolization of the posterior duodenal artery [11]. 
The other bleeding event was associated with stent migration [1].

De-novo proximal stricture

Two patients (2.9%) were reported to have developed a 
new stricture at the proximal end of the LAMS [1,11,13-22]. 
One of these patients required balloon dilation of the proximal 
stricture to allow LAMS removal [1].

Mortality

Three patients (4.3%) died during follow up [1,11,13-
22]. None of the deaths were secondary to LAMS placement 
and all were attributed to these patients’ underlying 
comorbidities [1,18].

Miscellaneous

One patient (1.4%) was reported to have developed nausea 
approximately 2.5  weeks post-LAMS placement [1,11,13-22] 
and was successfully treated with conservative management. 
The stent was found to be in place and patent [18].

Concluding remarks

Benign GI strictures of ischemic and inflammatory etiology 
can develop anywhere in the GI tract, depending on the site 
of previous surgery (anastomosis) or as a result of peptic 
ulcer disease. Endoscopic balloon dilation and savary dilation 
represent the primary go-to treatment modalities. Intra-lesion 
steroid injection, fully covered self-expandable metal stents, 
biodegradable stents and endoscopic incision therapy are 
available options for the treatment of refractory strictures, with 
a variable response. LAMSs, originally designed for pancreatic 
fluid collection drainage, appear to be a beneficial option for 
the management of refractory GI strictures because of their 
saddle-shaped design. In this article, we reviewed 70 patients 
from 12 original studies who received LAMS for refractory 
(68/70) and treatment-naïve (2/70) benign GI strictures. 
Technical and clinical success rates were 98.6% (69/70) and 
79.7% (55/69) respectively. An endoscopic approach, with or 
without fluoroscopic guidance, allowed successful placement, 
with only a minority of cases requiring EUS guidance where 
the lumen was completely obscured. The majority of strictures 
were short (≤1  cm) but comparable technical and clinical 
success were noted in isolated cases with long strictures 
where 2 overlapping LAMSs were placed. For the overall 
study population, the failure rate was 21.5% (14/69) and was 
attributed to either a lack of follow up, or to persistent or de 
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novo symptoms requiring stent removal/exchange or surgical 
referral. One perforation (1.4%), five stent migration events 
(7.1%), two bleeding events (2.9%) and two de novo strictures 
proximal to the LAMS (2.9%) were reported for the entire study 
cohort. No mortality was attributable to LAMS placement. 
Esophagogastroduodenoscopy or EUS-guided placement of a 
LAMS is a technically feasible and safe procedure with good 
clinical outcomes for benign refractory GI strictures. Head-to-
head comparison trials with alternative treatment modalities 
are needed to ascertain any superiority or inferiority of one 
over the other.
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