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Introduction
Endoscopic ultrasound (EUS)-guided transluminal drainage has
evolved to become the treatment of choice for symptomatic
pancreatic walled-off necrosis (WON), with higher efficacy and
fewer adverse events compared with surgery and percutaneous
drainage [1–4]. Traditionally, EUS-guided WON drainage was
performed with placement of multiple plastic stents, or biliary
or esophageal fully covered self-expandable metal stent [5, 6].
However, these stents have several design deficiencies that re-
sult in a high rate of stent migration, occlusion, and inability to
perform direct endoscopic necrosectomy (DEN) without stent
removal [7–11].

Lumen-apposing metal stents (LAMSs) are specifically de-
signed for the drainage of pancreatic fluid collections. The
wider luminal diameter of the LAMS facilitates drainage of
WON contents and allows DEN through the stent. The bilateral
dumbbell-shaped flanges reduce the risk of migration and leak-
age by holding two lumens in apposition. In addition, the easy
deployment system results in a high technical success rate. Sev-
eral studies have demonstrated high rates of technical (92.8%–
100%) and clinical success (81.0%–97.6%) for EUS-guided
WON drainage using LAMSs [12–16]. Until recently, only
LAMSs with diameters of 10mm and 15mm were available.
The 20-mm LAMS (AXIOS; Boston Scientific, Marlborough, Mas-
sachusetts, USA) (▶Fig. 1) was recently released on the market.
Its wider luminal diameter provides 300% and 78% greater
cross-sectional area compared with the 10-mm and 15-mm
LAMSs, respectively. Therefore, it is plausible that the 20-mm
LAMS allows enhanced WON drainage and DEN, resulting in
higher overall efficacy of WON resolution compared with the
15-mm LAMS.Nonetheless, the larger flanges may theoretically
increase the risk of adverse events. Currently, the safety and ef-
ficacy of the 20-mm LAMS is not known. In addition, it is un-
clear how the 20-mm and 15-mm LAMSs compare in terms of
efficacy and safety. The aim of this study was to evaluate the ef-

ficacy and safety of the 20-mm LAMS and compare them with
the 15-mm LAMS for the treatment of WON.

Methods

Patient population
This was an international, multicenter, retrospective, case-mat-
ched study at 22 tertiary care centers – 17 from the United
States and 5 from Europe. Adults with symptomatic WON who
underwent EUS-guided drainage with a 20-mm LAMS (March
2017–October 2018) were compared with patients who under-
went EUS-guided drainage with a 15-mm LAMS (April 2014–
October 2018) (see Table 1s in the online-only Supplementary
material). WON was defined as an encapsulated collection re-
sulting from pancreatic and/or peripancreatic necrosis con-
firmed on cross-sectional imaging (per revised Atlanta classifi-
cation) [17]. Patients were identified using center-specific
endoscopic or billing databases. The study was approved by
the institutional review board of each center. The authors ac-
knowledge that 42 patients in this study have been included in
previously published research; however, no analysis comparing
the two stents has been performed [18–20].

Variables of clinical interest

Electronic medical records were reviewed to capture the follow-
ing variables: demographics, WON characteristics (etiology, lo-
cation, diameter, estimated necrosis on imaging, extension to
paracolic gutter), presence of main pancreatic duct (MPD) dis-
ruption or leakage, indications for drainage, drainage approach
(transgastric vs. transduodenal), stent type (electrocautery vs.
nonelectrocautery), tract dilation, dilation diameter, DEN dur-
ing index/subsequent procedures, hydrogen peroxide irriga-
tion, nasocystic catheter placement, percutaneous drain inser-
tion, plastic stent placement across the LAMS, endoscopic
retrograde cholangiopancreatography (ERCP) performed post-
index procedure, MPD stent insertion, length of hospital stay,
and duration of follow-up.

ABSTRACT

Backgrounds Endoscopic ultrasound (EUS)-guided place-

ment of lumen-apposing metal stents (LAMSs) has gained

popularity for the treatment of pancreatic walled-off necro-

sis (WON). We compared the 20-mm and 15-mm LAMSs for

the treatment of symptomatic WON in terms of clinical suc-

cess and adverse events.

Methods We conducted a retrospective, case-matched

study of 306 adults at 22 tertiary centers from 04/2014 to

10/2018. A total of 102 patients with symptomatic WON

who underwent drainage with 20-mm LAMS (cases) and

204 patients who underwent drainage with 15-mm LAMS

(controls) were matched by age, sex, and drainage ap-

proach. Conditional logistic regression analysis was per-

formed to compare clinical success (resolution of WON on

follow-up imaging without reintervention) and adverse

events (according to American Society for Gastrointestinal

Endoscopy criteria).

Results Clinical success was achieved in 92.2% of patients

with 20-mm LAMS and 91.7% of patients with 15-mm LAMS

(odds ratio 0.92; P=0.91). Patients with 20-mm LAMS un-

derwent fewer direct endoscopic necrosectomy (DEN) ses-

sions (mean 1.3 vs. 2.1; P <0.001), despite having larger

WON collections (transverse axis 118.2 vs. 101.9mm, P=

0.003; anteroposterior axis 95.9 vs. 80.1mm, P=0.01).

There was no difference in overall adverse events (21.6% vs.

15.2%; P=0.72) and bleeding events (4.9% vs. 3.4%; P=

0.54) between the 20-mm and 15-mm LAMS groups,

respectively.

Conclusions The 20-mm LAMS showed comparable clini-

cal success and safety profile to the 15-mm LAMS, with the

need for fewer DEN sessions for WON resolution.
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Procedure

The procedure was performed by endoscopists who were ex-
perienced in the management of WON. Broad-spectrum anti-
biotics were given before and after the procedure. All proce-
dures were performed under general anesthesia. The LAMS
was placed as previously described [21]. Two types of LAMS
were used– electrocautery enhanced (“hot”) and nonelectro-
cautery enhanced (“cold”). The stent type and size were chosen
at the discretion of the endoscopist and on the basis of the type
of stent available at the time of the procedure. In patients with
a suspicion of MPD disruption or stricture, ERCP was performed
with MPD stenting whenever feasible. DEN was performed dur-
ing the index session and/or subsequently at the discretion of
the endoscopist whenever there was a lack of radiologic/clinical
improvement or when there were signs and symptoms of stent
occlusion. DEN was performed by advancing an upper endo-
scope through the previously placed LAMS into the WON and
then performing debridement of the necrotic material by using
cap suction, nets, baskets, snares, rat tooth forceps, and/or for-
ceful irrigation [22]. The LAMS was removed if the patient
achieved clinical success, or if there was any evidence of
LAMS-related adverse events. If WON collection did not resolve
by 3–4 weeks and there was no evidence of adverse events, the
LAMS remained in place until resolution of the collection, with
patients being closely monitored using repeat radiographic
imaging.

Outcomes

The primary outcome was the clinical success of the 20-mm
and 15-mm LAMSs. Clinical success was defined as the resolu-
tion of WON (<2 cm in maximum diameter) on follow-up
cross-sectional imaging without the need for further interven-
tion. Secondary outcomes were results of 20-mm versus 15-
mm LAMSs for: 1) overall technical success, defined as the cor-
rect positioning and deployment of the stent as determined
endoscopically and radiographically; 2) overall adverse event
rate; 3) adverse event types (bleeding, infection, stent migra-
tion, stent occlusion, stent misdeployment, and others); and
4) adverse event severity, as defined by the American Society
for Gastrointestinal Endoscopy (ASGE) lexicon severity grading
index [23].

Statistical analysis

Patients who underwent drainage with the 20-mm LAMS
(cases) were matched in the analysis stage with patients who
underwent drainage using the 15-mm LAMS (controls). Each
case (20mm LAMS) was matched with two controls (15-mm
LAMS) based on age (±5 years), sex, and drainage approach
(transgastric vs. transduodenal). The control patients were ana-
lyzed for matching, starting with the cases performed most re-
cently. Each control patient was used as a match only once
(matching without replacement). Therefore, the total number
of control patients was exactly double the number of cases.

▶ Fig. 1 Endoscopic ultrasound (EUS)-guided placement of a lumen-apposing metal stent (LAMS) for the management of pancreatic walled-off
necrosis (WON) in a 59-year-old man. a An adult echoendoscope was advanced to the stomach and revealed a large heterogeneous hypoechoic
collection with internal isoechoic debris suggestive of WON. Under EUS guidance, a 20mm×10mm electrocautery-enhanced LAMS was placed
through a transgastric approach creating a cystgastrostomy. b The echoendoscope was exchanged with a gastroscope and the stent position
was examined. A copious amount of necrotic solid component was seen from the proximal end of the stent. c,d The gastroscope was advanced
through the LAMS and necrosectomy was performed. A 7 Fr ×5 cm double-pigtail plastic stent was then deployed to enhance drainage and
prevent occlusion. e,f At 10 days following the initial procedure, repeat upper endoscopy showed a partially occluded LAMS with semi-solid ne-
crotic content, which was then partially removed with a raptor forceps and a large amount of lavage with sterile water. The decision was made to
leave the LAMS and the plastic stent for another 2 weeks. g,h Following the complete resolution of WON, the LAMS and the double-pigtail plastic
stent were removed, using a raptor forceps.
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Baseline and procedural characteristics of the study popula-
tion were compared using the Mann–Whitney U test for con-
tinuous variables and chi-squared test for categorical variables.
Data were presented as frequencies, mean with standard devia-
tion (SD), or median values (interquartile range). Conditional
logistic regression, which is the favored logistic regression in
case-matched studies, was performed to compare the study
outcomes between the two groups. Results were presented as
odds ratios (ORs) and 95% confidence intervals (CIs). Statistical
significance was based on two-sided design-based tests and a P
value of < 0.05. Statistical analyses were conducted using SPSS
version 20.0 (IBM Corp., Armonk, New York, USA).

Results
Baseline characteristics

A total of 102 patients who received 20-mm LAMS were mat-
ched with 204 patients who underwent 15-mm LAMS place-
ment. Baseline demographics including age (54.9 vs. 55.2
years, P=0.94), sex (female 29.4% vs. 31.9%, P=0.66), and
drainage approach (transgastric 97.1% vs. 97.1%, P=0.51)
were evenly matched between the two groups (▶Table1, Ta-
ble2s). The distribution of patients’ race, WON etiology, loca-
tion, estimated necrosis on imaging, extension to paracolic
gutter, presence of MPD disruption, and indication for drainage
were also similar between the two groups (Table2s). The most
common etiology of WON was gallstone pancreatitis (39.2%) in

▶ Table 1 Procedural characteristics for the placement of 20-mm vs. 15-mm lumen-apposing metal stents.

Total

(n=306)

20-mm LAMS

(n=102)

15-mm LAMS

(n=204)

P value

Drainage approach, n (%) 0.51

▪ Transgastric 297 (97.1) 99 (97.1) 198 (97.1)

▪ Transduodenal 9 (2.9) 3 (2.9) 6 (2.9)

LAMS type, n (%) < 0.001

▪ Electrocautery enhanced 148 (48.4) 102 (100) 158 (77.5)

▪ Nonelectrocautery enhanced 158 (51.6) 0 (0) 46 (22.6)

Tract dilation, n (%) 85 (27.7) 25 (24.5) 60 (29.4) 0.37

Dilation diameter, mean, mm 12.2 15.7 10.6 < 0.001

DEN on index procedure, n (%) 214 (69.9) 64 (62.7) 150 (73.5) 0.052

Hydrogen peroxide irrigation, n (%) 119 (38.9) 47 (46.1) 72 (35.3) 0.06

Nasocystic catheter placement, n (%) 23 (7.5) 10 (9.8) 13 (6.4) 0.28

Percutaneous catheter placement, n (%) 38 (12.4) 16 (15.7) 22 (10.8) 0.25

Plastic stent placed through the LAMS, n (%) 60 (19.6) 23 (22.5) 37 (18.1) 0.37

ERCP performed, n (%) 99 (32.4) 32 (31.4) 67 (32.8) 0.91

MPD characteristics, n (%) 0.74

▪ No leak 72 (23.5) 24 (23.5) 48 (23.5)

▪ Leak 19 (6.2) 5 (4.9) 14 (6.9)

▪ Complete disruption 8 (2.6) 3 (2.9) 5 (2.5)

MPD stent insertion, % 34.2 40.8 31.2 0.23

Stent bridges site of leak, % 21.0 12.0 25.4 0.16

Procedure duration, minutes 0.45

Mean (SD) 39.1 (26.8) 37.4 (26.5) 40.1 (27.0)

Median 33 33 34

IQR 33 23 37

Range 179 125 179

Follow-up duration, mean (SD), months 5.8 2.7 (2.6) 7.3 (9.5) < 0.001

LAMS, lumen-apposing metal stent; DEN, direct endoscopic necrosectomy; ERCP, endoscopic retrograde cholangiopancreatography; MPD, main pancreatic duct;
SD, standard deviation; IQR, interquartile range.
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the 20-mm group and alcoholic pancreatitis (37.7%) in the 15-
mm group. The location of WON in the 20-mm LAMS group was
head (6.9%), body (53.9%), tail (18.6%), and extra-pancreatic
(20.6%), compared with 11.8%, 60.3%, 9.8%, and 18.1%,
respectively, in the 15-mm LAMS group. The 20-mm LAMS
group had larger WON collections compared with the 15-mm
LAMS group (transverse axis 118.2 vs. 101.9mm, P=0.003;
and anteroposterior axis 95.9 vs. 80.1mm, P =0.01; respective-
ly). WON extended to the paracolic gutter in 28.4% and 22.1%
of cases in the 20-mm and 15-mm LAMS groups, respectively (P
=0.22), and complete MPD disruption was noted in 12.0% and
8.1%, respectively (P=0.28). The most common indication for
drainage in both groups was abdominal pain (54.9% vs. 53.9%,
P=0.87).

Procedure characteristics

▶Table1 summarizes the procedure characteristics of the two
groups. The procedure characteristics were similar between the
two groups. All 20-mm LAMSs and 77.5% of the 15-mm LAMSs
were placed using the electrocautery-enhanced delivery sys-
tem (P<0.001). Tract dilation prior to stent placement was per-
formed in 24.5% and 29.4% of patients in the 20-mm and 15-
mm LAMS groups, respectively (P=0.37). DEN was performed
on index procedure in 62.7% and 73.5% of patients in the 20-
mm and 15-mm LAMS groups, respectively (P=0.05). Concom-
itant therapies in 20-mm and 15-mm LAMS groups included hy-
drogen peroxide-assisted necrosectomy (46.1% vs. 35.3%, P=
0.06), nasocystic irrigation (9.8% vs. 6.4%, P=0.28), and percu-
taneous drainage (15.7% vs. 10.8%, P=0.25), respectively. Plas-
tic stents were placed through the LAMS in 22.5% of patients

with 20-mm LAMSs vs. 18.1% of patients with 15-mm LAMSs
(P=0.37). ERCP was performed within 30 days pre- or post-
WON drainage in 31.4% and 32.8% of patients with 20-mm
and 15-mm LAMS, respectively (P=0.91). There was no differ-
ence in terms of procedure duration between the 20-mm and
15-mm LAMS groups (37.4 vs. 40.1 minutes, P=0.45).

Outcomes

▶Table2 summarizes the outcomes of WON drainage in the
two stent groups. The rate of technical success (99.0% vs. 100
%; OR 1.01, P=0.58) and clinical success (92.2% vs. 91.7%; OR
0.92, P=0.91) was comparable between the 20-mm and 15-
mm LAMS groups, respectively. Patients in the 20-mm LAMS
group underwent fewer DEN sessions for WON resolution than
patients in the 15-mm LAMS group (mean 1.3 vs. 2.1; OR 0.41,
P<0.001). There was no difference between the 20-mm and
15-mm LAMS groups in terms of WON recurrence requiring re-
intervention (7.8% vs. 8.3%; OR 2.04, P=0.31) as well as type of
reintervention (surgical necrosectomy 1.0% vs. 0%; endoscopic
stent placement 5.9% in both groups; and percutaneous drain-
age 1.0% vs. 2.5%). The length of hospital stay was comparable
between the two groups (15.4 vs. 10.9 days; OR 1.01, P=0.27).
The overall rate of adverse events was similar between the
groups: 22 events (21.6%) in the 20-mm LAMS group and 31
(15.2%) in the 15-mm LAMS group (OR 1.13, P=0.72). On lo-
gistic regression analysis, there was no association between
the stent size and WON recurrence requiring reintervention,
length of hospital stay, and overall adverse event rate.

▶ Table 2 Outcomes of walled-off necrosis drainage using 20-mm vs. 15-mm lumen-apposing metal stents.

Total

(n=306

20-mm LAMS

(n=102)

15-mm LAMS

(n=204)

OR (95%CI) P value

Technical success, n (%) 305 (99.7) 101 (99.0) 204 (100) 1.01 (0.001–12.28) 0.58

Clinical success, n (%) 281 (91.8) 94 (92.2) 187 (91.7) 0.92 (0.21–4.01) 0.91

DEN sessions for WON resolution, mean 1.8 1.3 2.1 0.41 (0.28–0.6) < 0.001

WON recurrence requiring reintervention, n (%) 25 (8.2) 8 (7.8) 17 (8.3) 2.04 (0.51 –8.18) 0.31

Type of reintervention, n (%)

▪ Surgical necrosectomy 1 (0.3) 1 (1.0) 0

▪ Endoscopic stent placement 18 (5.9) 6 (5.9) 12 (5.9)

▪ Percutaneous catheter placement 6 (2.0) 1 (1.0) 5 (2.5)

Length of hospital stay, days 1.01 (1.01–1.03) 0.27

▪ Mean (SD) 12.5 (25.0) 15.4 (27.6) 10.9 (23.2)

▪ Median 3 3.5 3

▪ IQR 13 19 11

▪ Range 197 197 184

Total adverse events, n (%) 53 (17.3) 22 (21.6) 31(15.2) 1.13 (0.56–2.26) 0.72

LAMS, lumen-apposing metal stent; DEN, direct endoscopic necrosectomy; WON, walled-off necrosis; SD, standard deviation; IQR, interquartile range.
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Adverse events

▶Table3 summarizes the adverse events related to WON drain-
age in the two stent groups. In total, 53 adverse events (17.3%)
occurred in the two groups. These included 20 stent migra-
tions, 12 bleeding events, 13 stent occlusions, 4 infections, 1
stent misdeployment, 2 patients with respiratory failure, and 1
with prolonged pain. There were five bleeding events (4.9%) in
the 20-mm LAMS group compared with seven (3.4%) in the 15-
mm LAMS group (P=0.54). Subgroup analysis did not show any
difference between the groups for the rate of pseudoaneurysm
bleed (2.9% vs. 2.5%; P>0.99), as well as nonpseudoaneurysm
bleeding events requiring intervention and/or blood transfu-
sion (2.0% vs. 1.0%; P >0.99). The rates of infection, stent mi-
gration, stent occlusion, and stent misdeployment were similar
between the 20-mm and 15-mm LAMS groups (1.0% vs. 1.5%,
P>0.99; 6.9% vs. 6.4%, P=0.87; 4.9% vs. 3.9%, P >0.99; 1.0%
vs. 0%, P=0.33, respectively). The 20-mm and 15-mm groups
were similar in terms of adverse event severity according to

the ASGE lexicon grading system (mild 2.0% in both groups;
moderate 17.6% vs. 13.2%, P=0.30; severe 2.0% vs. 0%, P=
0.11, respectively). There were no reported deaths in the entire
cohort.

Discussion
The complicacy of WON treatment has been simplified by tech-
nical advances in the field of interventional EUS. The develop-
ment of specifically designed, dumbbell-shaped, wide-caliber
LAMSs that can be placed endoscopically in one or only a few
steps, in combination with the electrocautery-enhanced deliv-
ery system, marks the most recent evolution in the endoscopic
management of WON. Until recently, only 10-mm and 15-mm
LAMSs were available. Lately, a 20-mm LAMS has been released
and used for WON treatment, with the idea that the larger lumi-
nal diameter may theoretically facilitate WON drainage and
DEN.

▶ Table 3 Adverse events related to walled-off necrosis drainage using 20-mm vs. 15-mm lumen-apposing metal stents.

Total

(n=306)

20-mm LAMS

(n=102)

15-mm LAMS

(n=204)

P value

Adverse events, n (%)

▪ Total 53 (17.3) 22 (21.6) 31 (15.2) 0.72

▪ Stent migration 20 (6.5) 7 (6.9) 13 (6.4) 0.87

▪ Bleeding 12 (3.9) 5 (4.9) 7 (3.4) 0.54

▪ Presumed pseudoaneurysm bleed 8 (2.6) 3 (2.9) 5 (2.5) > 0.99

▪ Other bleeding events requiring transfusion and/or intervention 4 (1.3) 2 (2.0) 2 (0.9) > 0.99

Stent occlusion 13 (4.2) 5 (4.9) 8 (3.9) > 0.99

Infection 4 (1.3) 1 (1.0) 3 (1.5) > 0.99

Stent misdeployment 1 (0.3) 1 (1.0) 0 0.33

Others* 3 (1.0) 3 (2.9) 0 0.03

Management

▪ Conservative management 1 (0.3) 0 1 (0.5) > 0.99

▪ Medical 7 (2.3) 4 (3.9) 3 (1.5) 0.22

Total reintervention performed 45 (14.7) 18 (17.6) 27 (13.2) 0.30

▪ Endoscopic intervention 37 (12.1) 15 (14.7) 22 (10.8) 0.32

▪ Radiological Interventional 8 (2.6) 3 (2.9) 5 (2.5) > 0.99

▪ Surgical intervention 0 0 0 –

Severity per ASGE lexicon, n (%)

▪ Mild 6 (2.0) 2 (2.0) 4 (2.0) > 0.99

▪ Moderate 45 (14.7) 18 (17.6) 27 (13.2) 0.30

▪ Severe 2 (0.7) 2 (2.0) 0 0.11

▪ Fatal 0 0 0 –

LAMS, lumen-apposing metal stent; ASGE, American Society for Gastrointestinal Endoscopy.
* Two patients with respiratory failure and one with prolonged pain.
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We present the largest reported cohort on the use of LAMSs
in the treatment of WON, as well as the first case-matched
study to compare the 20-mm and 15-mm LAMSs in terms of ef-
ficacy and adverse events. Compared with previous studies, we
observed similarly high technical and clinical success rates
(99.7% and 91.8%), and a similar overall adverse event rate
(17.3%) for the use of LAMSs in EUS-guided WON drainage.

In spite of fewer mean DEN sessions in the 20-mm LAMS
group (1.3 vs. 2.1; OR 0.41, P<0.001), the rate of WON resolu-
tion on follow-up cross-sectional imaging without the need for
further intervention (clinical success) was similar between the
two groups (92.2% vs. 91.7%; OR 0.92, P=0.91), supporting
the aforementioned idea that larger luminal diameter may fa-
cilitate WON drainage and reduce the number of DEN sessions.
Notably, our results showed that WON collections in the 20-
mm LAMS group were significantly larger than in the 15-mm
LAMS group (transverse axis 118.2 vs. 101.9mm, P=0.003;
anteroposterior axis 95.9 vs. 80.1mm, P=0.01). The reason for
this is uncertain; however, it is possible that a larger WON col-
lection on preprocedural imaging could have influenced the
endoscopists’ decision to use a larger stent (20-mm LAMS). In-
terestingly, we did not find any significant difference between
the WON necrosis percentage and the two stent sizes. Overall,
the comparable clinical success rates between the two LAMS
groups, along with fewer DEN sessions despite larger WON col-
lections, without increases in adverse events in the 20-mm
LAMS group, indicate that patients with larger and more com-
plex WON collections may potentially benefit from placement
of a 20-mm LAMS.

Recently, several studies have reported bleeding rates of up
to 25% and rates of bleeding due to pseudoaneurysm forma-
tion of up to 8.5% in patients after LAMS placement [24–27].
However, several other large cohorts have reported very low
bleeding rates (Table 3s) [12, 15, 16, 18, 20, 28, 29]. Recently,
Zeissig et al. reported their data on a cohort of 93 patients
with WON who underwent LAMS placement. Five bleeding
events (5.3%) were reported, none of which were fatal (two
mild and three severe bleeding events defined as requiring
blood transfusion, admission to intensive care or arterial embo-
lization) [28]. To investigate these findings in a larger patient
cohort, we conducted a subgroup analysis to evaluate the over-
all bleeding and pseudoaneurysm bleeding rates, and to com-
pare these between the two LAMS groups. Results from our co-
hort are in agreement with all those studies that report low
bleeding rates associated with LAMS. In our study, among 306
patients who underwent EUS-guided LAMS placement, 12
bleeding events (3.9%) occurred, 8 of which (2.6%) were due
to pseudoaneurysm bleed. With regard to nonbleeding adverse
events, we report a similar rate for overall post-procedural in-
fection, stent migration, stent occlusion, and stent misdeploy-
ment compared with previously reported data, with no differ-
ence between the 20-mm and 15-mm LAMS groups.

Several factors should be considered when choosing the
type and size of the stent for WON treatment. In general,
LAMSs are more expensive than plastic stents. In a cost-effec-
tiveness analysis comparing LAMSs and plastic stents for WON,
the LAMS was found to be more efficacious (successful drain-
age without the need for further interventions) and more ex-
pensive [33]. This higher initial cost may be counter-balanced
by a lower reintervention rate and shorter procedure time, but
direct studies comparing the overall costs of LAMS with other
stents for WON are limited [34, 35]. In addition, LAMS may not
be the best option for patients who are nonadherent to follow-
up, given the reported delay in adverse events.

Although this is a large, international, multicenter, case-
matched study, it is limited by its retrospective nature and in-
herent heterogeneity in various aspects, including data collec-
tion, the timing of cross-sectional imaging, different radio-
graphic imaging modalities and interpreting radiologists, dif-
ferent time periods between the two groups, and follow-up
after stent placement. Our study did not examine the impact
of EUS-guided WON drainage with and without hydrogen per-
oxide irrigation, nasocystic catheter, percutaneous catheter,
and plastic stent placement. In addition, the study included
multiple centers that use varied thresholds and personalized
approaches for selection of stent type and size, and how and
when to perform EUS-guided WON drainage and/or DEN. Ad-
mittedly, series of this type are limited by possible selection
bias, as there is no standardized algorithm with regard to stent
management. It is important to note that the difference in the
time period between the two groups is inevitable, as the 20-
mm LAMS was not available until February 2017 and was not
used for WON drainage until later. In addition, our specific
matching criteria resulted in the exclusion of a significant num-
ber of control patients during the matching process. Moreover,
to minimize bias, matching was done without replacement.
Matching without replacement, which is a preferred matching
method in control groups with a large sample size (as in this
study), improves matching quality by decreasing variance.
Using the same control patients for multiple cases (matching
with replacement), can result in bias as multiple matched con-
trol patients are no longer independent. In addition, the effect
estimate will be based on a small number of controls and the
number of times each control is matched. To minimize the
time difference between the two groups, matching was per-
formed starting with the 15-mm LAMS cases performed most
recently (among 204 cases with 15-mm LAMS in 4.5 years, 118
were performed after March 2017 and only 7 were performed
during the first year).

In conclusion, we report comparable clinical success and
safety between the 20-mm and 15-mm LAMSs, with fewer
DEN sessions needed for WON resolution when a 20-mm LAMS
is used. There is a need for large, randomized, prospective stud-
ies to further evaluate the optimal stent selection for WON
treatment.
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