
Introduction
Minimally invasive techniques, including endoscopic ultra-
sound (EUS)-guided cystgastrostomy, are the preferred options
for the management of pancreatic fluid collections including
symptomatic walled-off necrosis (WON) occurring as sequelae
of severe acute pancreatitis [1, 2]. Recently, purpose-designed

stents have become available for cystgastrostomy, and one of
the first such stents was the bi-flanged metal stent (BFMS).
These stents have shown promise in the drainage of pancreatic
fluid collections, and WON specifically, but with a significant
migration/dislodgment rate in initial studies [3, 4]. In addition,
the BFMS still requires multiple steps and the use of other devi-
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ABSTRACT

Background and study aims Bi-flanged metal stents

(BFMS) have shown promise in the drainage of walled-off

pancreatic necrosis (WON), but their placement requires

multiple steps and the use of other devices. More recently,

a novel device consisting of a combined lumen-apposing

metal stent (LAMS) and electrocautery-enhanced delivery

system has been introduced. The aim of this study was to

compare the placement and outcomes of the two devices.

Patients and methods This was a retrospective review of

consecutive patients undergoing endoscopic ultrasound-

guided placement of BFMS or LAMS for drainage of sympto-

matic WON. Data from procedures between October 2012

and December 2016 were taken from a prospectively main-

tained database. We compared technical and clinical suc-

cess, procedure time, costs, and composite end point of

significant events (adverse events, stent migration, addi-

tional percutaneous drainage) between BFMS and LAMS.

Results 72 consecutive patients underwent placement of

BFMS (40 patients, 44 stents) or LAMS (32 patients, 33

stents). Technical success was 91% for BFMS and 97% for

LAMS.Clinical success was 65% vs. 78%, respectively. Medi-

an in-room procedure time was significantly shorter in the

LAMS group (45 minutes [range 30–80]) than in the BFMS

group (62.5 minutes [range 35–135]; P <0.001) and fewer

direct endoscopic necrosectomies (DEN) were performed

(median 1 [0–2.0] vs. 2 [0–3.7], respectively; P=0.005). If

only inpatients were considered (35 BFMS and 19 LAMS),

there was no significant difference in DEN 2 (range 0–11)

and 2 (range 0–8), respectively. The composite end point

of 32% vs. 24% was not significantly different. Median pro-

cedural costs for all patients with successful stent place-

ment for WON treatment was €4427 (range 1630–12926)

for BFMS vs. €3500 (range 2509–13 393) for LAMS (P=

0.10).

Conclusion LAMS was superior to BFMS in terms of proce-

dure time, with comparable adverse events, success, and

costs.
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ces to gain access to the cavity, dilate the tract prior to inser-
tion, and deploy the stent.

A shorter stent with more defined lumen-apposing features
has been developed [5–8]. In its first iteration this stent requir-
ed the same multi-step procedure as for placement of BFMS
stents. Further refinement of the stent delivery system of this
lumen-apposing metal stent (LAMS) has produced a second-
generation device that incorporates an electrocautery tip. This
enables a single device to be used when previously multiple de-
vices and steps were required. The literature on the use of this
device is limited to a few multicenter registry studies [9, 10].
The second-generation LAMS is considerably more expensive
than previous devices, and studies comparing BFMS with the
new-generation, single-step LAMS are lacking.

The aim of this study therefore was to compare placement
and outcomes of BFMS and LAMS for the drainage of WON.

Patients and methods
Study design

Our center provides a regional multidisciplinary service for se-
vere acute pancreatitis. Patients in outlying hospitals who re-
quire minimally invasive endoscopic or surgical intervention
for WON are transferred to our unit for management. Decision
making and selection of intervention modality are made by the
multidisciplinary team after clinical assessment and review of
imaging. This study was a retrospective review of consecutive
patients undergoing EUS-guided drainage or debridement of
symptomatic WON between October 2012 and December
2016, utilizing a prospectively maintained database.

Ethical approval from an institutional review body was not
required for this study. Data collection was performed as part
of ongoing quality assessment of our service, and the appropri-
ate institutional authorization (Caldicott approval) to hold the
patient database for use for quality improvement was obtained.
All aspects of the study were conducted in accordance with the
Declaration of Helsinki 1964, as revised in Tokyo 2004.Written
informed consent was obtained from all patients prior to the
procedure.

Patients

All patients with symptomatic WON undergoing EUS-guided
cystgastrostomy were included in the study.

Procedures

All patients underwent endoscopy with a linear echoendoscope
under general anesthesia or conscious sedation. Patients were
administered broad-spectrum antibiotics during the proce-
dure. All procedures were performed by endosonographers
with extensive experience in the endoscopic management of
pancreatic fluid collections.

A therapeutic Pentax echoendoscope (EG-3870UTK; Pentax,
Tokyo, Japan) and Hitachi ultrasound workstation (EUB 7500, HI
Vison Preirus; Hitachi Medical Corp., Tokyo, Japan) were used.
EUS imaging with Doppler flow guidance was used to assess lo-
cal vasculature and to determine the cyst size, necrosis, and
puncture site (transgastric or transduodenal).

Between October 2012 and December 2015, the BFMS was
the only specifically designed metal stent available in the UK
and was used exclusively in our unit to drain WON. After De-
cember 2015, the LAMS stent was also available. Between De-
cember 2015 and March 2016, both BFMS and LAMS were used,
and choice of stent was dependent on availability. In March
2016, the cystotome that we used as part of the BFMS proce-
dure became unavailable due to production problems. From
that point, LAMSs were exclusively used for first WON drainage.

Placement of BFMS

The puncture site was either transgastric or transduodenal, as
previously described, using a cystotome (Cook CST-10; Cook
Medical, Winston-Salem, North Carolina, USA) [4]. A 0.035-
inch guidewire (Jagwire; Boston Scientific, Marlborough, Mas-
sachusetts, USA) was inserted into the cavity through the cy-
stotome. The cystotome was then removed and the tract was
dilated using a dilation balloon (Cook Medical) to 6–10mm, if
considered necessary by the endoscopist. The fully covered bi-
flanged stent (NAGI; Taewoong Medical, Gyenoggi-do, Korea)
was then passed over the wire, and positioned and deployed
under fluoroscopic and endoscopic guidance. Stents were of
14 or 16mm in diameter and were 20 or 30mm in length. Stent
size was decided by the endosonographer at the time of the
procedure. No lavage or debridement was performed at the in-
dex endoscopy.

Placement of LAMS

The puncture site was either transgastric or transduodenal. The
collection was punctured under EUS control using the electro-
cautery wire at the tip of the device (Hot AXIOS; Boston Scien-
tific). Once the device was satisfactorily positioned within the
WON, the distal flange of the stent was deployed under EUS
control. The device was then pulled back until the distal flange
deformed against the cavity wall. The proximal flange was then
deployed on the luminal side either under direct endoscopic
control or EUS guidance according to endosonographer prefer-
ence. In all cases, 15×10mm stents were used. During initial
experience the deployed stent lumen was dilated at the discre-
tion of the endoscopist. No lavage or debridement was per-
formed at the index procedure.

Direct endoscopic necrosectomy

After the index procedure, some patients required direct endo-
scopic necrosectomy (DEN). The decision to perform DEN was
taken by the multidisciplinary pancreatitis team. Subsequent
decisions to place plastic stents through the existing metal
stent were left to the discretion of the endoscopist and were
not subject to protocol.

Stent removal

Stent removal was not to protocol but dependent on the assess-
ment of the team managing the individual patient.
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Outcomes

The primary aim of this study was to compare technical and
clinical success. Secondary aims included total in-room proce-
dure time, cost, stent-related adverse events, number of necro-
sectomies, and need for additional percutaneous drainage
among patients with WON drained with BFMS or LAMS.

Technical success was defined as appropriate stent position
within the WON on an intention-to-stent basis per device used.
Clinical success was defined as clinical improvement without
requirement for further DEN and with significant improvement
of the WON on cross-sectional imaging ≤4 weeks following
stent insertion.

The procedure time was collated for patients undergoing
the procedure under conscious sedation in the endoscopy
room. Procedures performed in the operation room under gen-
eral anesthesia were excluded. Procedure time was defined as
the time from patient entry into the endoscopy room to patient
departure. This total time included patient and equipment
preparation time, time needed to sedate the patient, time
needed to complete stent insertion, and the time needed to
prepare the patient to leave the endoscopy room.

Costs

To enable appropriate comparison, patients who underwent
stent placement as day-case procedures and those who died
≤7 days after stent placement were excluded from cost analy-
sis.

Procedural costs included device costs based on the stents
and equipment needed to deploy the stents (e. g. cystotome,
dilation balloon), additional plastic stents, and the costs of any
subsequent endoscopic necrosectomy. For the index proce-
dure, the endoscopy cost(s) was not included as all procedures
incurred this cost, but it was included for subsequent necrosec-
tomies. The cost of the LAMS used in our hospital was €2405
and the cost of BFMS, including all additional devices required
for its deployment, was €1562.

Total costs included device costs, necrosectomy procedural
costs, and costs for hospital stay. Costs for hospital stay were
calculated as total stay after stent insertion until discharge,
multiplied by the bed-day tariff as used by the English National
Health Service (NHS) [11].

Stent complications

Stent deployment failure was recorded when the WON was
punctured but the procedure did not progress to stent deploy-
ment or when the procedure was deemed too technically chal-
lenging to attempt after EUS assessment had been performed.

A stent was defined as misplaced when the cavity was punc-
tured but with subsequent incorrect placement of the stent
into the cavity or into the stomach.

Stent dislodgment was defined as dislodgment due to ma-
nipulation, such as during DEN or during plastic stent removal
across the BFMS or LAMS.

Stent migration was recorded when stents were no longer in
situ at planned removal or interval scan. Stent migration was
defined according to Lakhtakia et al. [12]:

▪ clinically insignificant – spontaneous external migration of
stent after complete resolution of WON

▪ clinically significant
– internal migration –migration of the stent into the cavity,

with or without persistent WON
– external migration – migration of the stent with persist-

ent WON.

Adverse events

Immediate procedure-related adverse events (e. g. bleeding,
perforation or stent misplacement) were defined as adverse
events occurring at the index procedure.

The 30-day adverse events were defined as adverse events,
such as stent dislodgment at DEN, clinically significant stent
migration, perforation or bleeding at DEN, procedure-related
death, that occurred within 30 days.

The composite end point comprised any adverse event
within 30 days and additional percutaneous drain.

Hospital stay

The hospital stay was calculated from the day of stent insertion
to discharge from the hospital for patients who had BFMS or
LAMS placement as an inpatient. To determine the effect of
each stent on subsequent procedures, deaths ≤7 days of stent
placement were excluded from this analysis.

Statistical analysis

Patient data were analyzed using MedCalc software, version
11.2.1.0 (MedCalc Software, Ostend, Belgium) and GraphPad
prism, version 7 (Graphpad Software Inc., La Jolla, California,
USA). The Mann-Whitney U two-tailed test was applied to cal-
culate differences between groups when data were nonpara-
metric, and presented as median and range or 95% confidence
intervals (CI). The Student’s t test was applied for parametric
data and presented as mean (95%CI). For categorical data, Fish-
er’s exact or chi-squared test was used. Statistical significance
was determined at P≤0.05. A retrospective power calculation
of the sample size required to identify a 13% difference (65%
vs. 78%) in clinical success was performed (α=0.05, β=0.20);
this was 189 in each group.

Results
A total of 77 consecutive procedures were attempted in 72 pa-
tients. Overall, 44 BFMS and 33 LAMS were inserted. Median
age was 63 years (range 11–81 years) in the BFMS group and
57 years (range 19–81 years) in the LAMS groups (P=0.94).
Significantly more procedures were performed as day cases in
the LAMS group (13 /32; 40.6%) compared with the BFMS
group (5 /40; 12.5%; P=0.01). Other baseline characteristics
are given in ▶Table1.

Additional percutaneous drainage was performed in three
BFMS and four LAMS patients (P=0.70), and surgical debride-
ment was needed in two patients in the BFMS group (▶Table 2).
Double-pigtail stents were placed in 13 BFMS patients compar-
ed with 7 LAMS patients (P=0.43). One patient from the BFMS
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group underwent LAMS placement for unsatisfactory drainage
with a BFMS.

Technical success

In the BFMS group, technical success was 90.9% (40 /44 stents
in 40 patients). Stent deployment failure occurred in two pa-
tients; one subsequently underwent successful transpapillary
drainage and the other underwent successful stenting during a
subsequent procedure. Both patients met the criteria for clini-
cal success at 4 weeks.

In two other patients, there was stent misplacement with
subsequent correct placement, necessitating usage of two
stents per patient. Both patients met the criteria for clinical
success at 4 weeks.

In the LAMS group, the technical success was 97% (32/33).
In one patient, with a pre-existing LAMS, stent misplacement
occurred during drainage of a second noncommunicating col-
lection. Successful stent placement using another LAMS during
the same procedure was subsequently achieved; this patient
needed DEN beyond 4 weeks. Eight procedures with LAMS had
subsequent balloon dilation of the stent during initial experi-
ence with this type of stent.

Clinical outcomes following stent insertion are shown in

▶Table3.

Clinical success

Cross-sectional imaging ≤4 weeks was available for 30/40 pa-
tients in the BFMS group; 3 patients had follow-up scans >4
weeks and 7 died <4 weeks or were outpatients. Cross-section-
al imaging was available for 18/32 patients in the LAMS group;
2 patients had follow-up scans >4 weeks and 12 died <4 weeks
or were inpatients. All scans showed WON improvement. Clini-
cal success was achieved in 26 BFMS patients (65%) and 25
LAMS patients (78%) at 4 weeks post-drainage (P=0.29).

Procedure time

Median in-room procedure time for all cases with stent deploy-
ment was 62.5 minutes (range 35–135 minutes) for 21/40
BFMS and 45 minutes (range 30–80 minutes) for 26/33 LAMS
(P <0.001).

▶ Table 1 Baseline characteristics for patients in whom placement of either a bi-flanged metal stent or a lumen apposing stent was attempted for wal-
led-off pancreatic necrosis.

BFMS (n=40) LAMS (n=32) P value1

Age, median (range), years 63 (11–81) 57 (19–81) 0.94

Male, n (%) 27 (67.5) 18 (56.3) 0.34

Aetiology, n

▪ Gallstone 33 20 0.81

▪ Alcohol related 1 3 0.32

▪ Other/unknown 6 9 0.24

Size of WON, mean (95%CI), cm 14 (11–17) 15 (7.7–21.7) 0.85

Estimated necrosis, median % (95%CI) 35 (30–50) 40 (20–50) 0.16

Time from acute episode to drainage, median (95%CI), weeks 7.7 (5.8–10.8) 10.6 (6.0–31.3) 0.10

Day-case procedures, n (%) 5 (12.5) 13 (40.6) 0.01

Reason for drainage, n

▪ Sepsis 23 13 0.24

▪ Pain 2 6 0.13

▪ Pain and sepsis 10 3 0.12

▪ Inability to eat adequately 5 9 0.14

▪ Other 0 1 0.44

Admission on ICU during hospital stay, n (%) 13 (32.5) 7 (21.9) 0.43

BFMS, bi-flanged metal stent; LAMS, lumen-apposing metal stent; WON, walled-off necrosis; CI, confidence interval; ICU, intensive care unit.
1 All Student’s t test or Mann–Whitney U test for continuous values or Fisher’s exact/chi-squared test for categorical values.

▶ Table 2 Number of patients needing percutaneous drainage.

BFMS LAMS P value1

Percutaneous drainage prior to EUS 9 7 >0.99

Percutaneous drainage post-EUS 3 4 0.70

Surgical debridement 2 0 0.50

BFMS, bi-flanged metal stent; LAMS, lumen-apposing metal stent; EUS,
endoscopic ultrasound.
1 The chi-squared or Fisher’s exact test was applied to calculate the P value.
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Costs

Median procedural costs for all patients with successful stent
placement for WON treatment using BFMS were €4427 (range
1630–12926) vs. €3500 (range 2509–13393) for LAMS (P=
0.10).

Median total costs (including device, necrosectomies, and
hospital stay) for inpatients who had BFMS placement were
€ 17189 (range 3518–157342) vs. €18221 (range 5814–
57298) for LAMS (P=0.98).

Stent complications

Stent migration was observed in six patients prior to retrieval in
the BFMS group compared with seven in the LAMS group (P=
0.54). In the BFMS group, two stent migrations were classified
as clinically significant, as further interventions were required
for the collection, and four were classified as clinically insignif-
icant. In the LAMS group, all seven patients had clinically insig-
nificant stent migration.

Stent dislodgment during DEN was observed in five cases in
the BFMS group and three in the LAMS group.

Three patients from the BFMS group and one from the LAMS
group died with the stent in situ. Stent removal was uncompli-
cated in all attempted BFMS patients. All BFMS stents were re-
moved, dislodged or migrated. In the LAMS group, two stents
have yet to be removed. One patient in the LAMS group was in-
itially lost to follow-up and hence, removal attempt was de-
layed until after 26 weeks, when the stent was found embed-
ded. Further attempts at removal have been postponed be-
cause of pregnancy in this patient. Another patient was lost to
follow-up.

Adverse events

Early adverse events, during the index procedure, consisted of
two stent deployment failures and two stent misplacements in
the BFMS group. In the LAMS group, one stent was misplaced.

In the BFMS group, three patients died from pre-existing
multi-organ failure at 2, 3, and 17 days, respectively, post-stent
placement.

In the LAMS group, one patient with known thromboembol-
ic disease died due to massive pulmonary embolism 2 days after
stent insertion. None of the deaths were stent related.

Direct endoscopic necrosectomy procedures

Fewer median necrosectomy procedures were performed in the
LAMS group (1 [range 0–2.0]) than in the BFMS group (2
[range 2.0–3.7]; P=0.005). DEN procedures in the two groups
are shown in ▶Table 4.

When the outpatients were excluded from the analysis,
comparable median DEN procedures were found between 35
BFMS patients (2 [range 0–11]) and 19 LAMS patients (2 [range
0–8]).

Length of hospital stay

Median hospital stay was comparable between the BFMS and
LAMS patients: 28 days (range 2–320 days) and 25 days (range
4–108), respectively (P=0.83).

▶ Table 3 Clinical outcomes of bi-flanged metal stents versus lumen-apposing metal stents.

BFMS LAMS P value1

Patients, n 40 32

Number of necrosectomy procedures, median (95%CI) 2.0 (2.0–3.7) 1.0 (0– 2.0) 0.005

Hospital stay post-EUS, median (95%CI), days 28 (17–45) 25 (13–45) 0.83

Time between stent insertion and removal, median (95%CI), weeks 7.8 (5.4–14.0) 9.0 (6.0– 13.6) 0.52

Time between stent insertion and attempted retrieval,2 median (95%CI), weeks 12.2 (4.1–43.3) 10.4 (2.5–26.3) 0.75

Stents, n 44 33

30-day adverse events. n

▪ Stent misplacement 2 1 >0.99

▪ Stent deployment failure 2 0 0.50

▪ Additional percutaneous drain 3 4 0.45

▪ Dislodged stent during necrosectomy 5 3 >0.99

▪ Clinically significant stent migration 2 0 0.50

Composite end point, n (%) 14 (31.8) 8 (24.2) 0.61

BFMS, bi-flanged metal stent; LAMS, lumen-apposing metal stent; EUS, endoscopic ultrasound; CI, confidence interval.
1 All Student’s t test or Mann-Whitney U test for continuous values or Fisher’s exact/chi-squared test for categorical values
2 Stent found to have migrated at the time of endoscopy.
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Discussion
The results of this study demonstrate that use of a single-device
LAMS is associated with a statistically significant shorter proce-
dure time compared with BFMS.Overall, total procedure costs
were similar for both systems, and we saw nonsignificant lower
adverse events and better clinical outcomes with the use of
LAMS. To the best of our knowledge, our study is the first to
compare a multiple-step deployment BFMS device with the
newly developed LAMS with electrocautery-enhanced delivery
system, in the setting of a multidisciplinary center utilizing
standardized pathways for management and intervention for
severe acute pancreatitis.

Historically, EUS-guided drainage of WON has relied on the
use of biliary plastic stents to maintain patency of the cystgas-
trostomy [13–15]. There has been interest in the use of fully
covered, self-expandable, metal stents (FCSEMS) to maintain a
larger opening to potentially improve drainage, and initially
biliary or esophageal FCSEMS were utilized [16–19]. This is fur-
ther encouraged by the high success rates previously reported
for placing these metal stents 97%–100% [5–7, 12, 19, 20]. In
our study, technical success was 97% for LAMS. Although there
is as yet no clear-cut evidence of superiority over plastic stents
[21, 22], metal stent technology has rapidly advanced, with
several competing designs. Postulated advantages of the sec-
ond-generation LAMS inherent in its design are shorter proce-
dure duration, reduced risk of immediate procedure-related ad-
verse events, and reduced risk of misplacement and dislodg-
ment of the stent compared with the first-generation LAMS or
BFMS.However, these advantages are as yet unproven. The po-
tential benefits of the LAMS device relate to two main aspects.
First, only one integrated device is used, abolishing the need to
exchange devices over a wire and dilate the tract prior to stent
placement. The duration of the procedure should therefore be
shorter, and the technical difficulty and the risk of adverse
events at the index procedure may be reduced. Second, the
short length and lumen-apposing features of the stent may re-
duce the risk of dislodgment and migration. Our data confirm
that a single-device stent is more time efficient than the multi-
ple-step system, with a median reduction of patient “in-room
time” of 20 minutes per case, a significant saving in expensive
endoscopy room time, potentially enabling more procedures;
for example, a diagnostic gastroscopy could be performed in
this time (NHS tariff €355) [23]. In addition, although the dif-

ference in technical success (6%) between the stents did not
reach statistical significance, it is of potential clinical relevance.
The one difference in baseline characteristics between the two
groups was the number of day-case procedures, which were
significantly more common in the LAMS group (40.6% vs.
12.5%). Day-case patients are likely to have less-severe disease
than inpatients and therefore less likely to require DEN. Overall,
fewer necrosectomy procedures were needed in LAMS patients;
however, this difference disappeared when the analysis exclud-
ed ambulatory care patients, suggesting comparable drainage
between the two stents.

Stent migration is clinically relevant when the stent dislod-
ges before resolution of the WON, as this may result in sepsis
and the need for further intervention. However, a stent migra-
tion that occurs after WON resolution may have no clinical im-
pact, and could be regarded as beneficial as it precludes tissue
overgrowth of the stent and removes the need for a procedure
to retrieve the stent. It has been suggested that it should be ca-
tegorized separately [12]. Stent migration is defined in a variety
of ways in different studies, with some classifying dislodgment
during DEN and spontaneous migration regardless of clinical re-
levance, whereas other studies have chosen to separate dis-
lodgment and migration. In an Australian multicenter study uti-
lizing the same BFMS as that used in the present study, an over-
all migration rate of 20.4% was reported [3]. In our study, BFMS
migration occurred in 6/40 patients (15%), but of these, only
two were clinically significant, giving a clinically relevant migra-
tion rate of 5%. In comparison, LAMS migration occurred in sev-
en patients, and was clinically insignificant in all cases. Dislodg-
ment, which in our study occurred in 12.5% of BFMS patients
and 9% of LAMS patients, is best reported separately as this is
dependent not only on the characteristics of the stent but also
on the DEN technique used. The BFMS dislodgment rate is com-
parable to that reported previously [20]. The largest BFMS
study to date followed a strict protocol for endoscopic interven-
tion after stent placement and showed a 0% stent migration
rate [12].

Although the delivery system for first- and second-genera-
tion LAMS is very different, the dimensions, material, and phys-
ical properties of the stents are identical and would therefore
be expected to exhibit the same characteristics and properties
once in situ. A number of previous studies of first- and second-
generation LAMS have reported technical success rates of

▶ Table 4 Cumulative number of patients needing direct endoscopic necrosectomy after bi-flanged metal stent or lumen-apposing metal stent
placement.

BFMS (n=40) LAMS (n=32) P value1

Time to DEN after stent placement, n (%)

▪ 1– <4 weeks 25 (63) 20 (63) > 0.99

▪ 4– <8 weeks 12 (30) 7 (22) 0.59

▪ ≥8 weeks 7 (18) 1 (3) 0.14

BFMS, bi-flanged metal stent; LAMS, lumen-apposing metal stent; DEN, direct endoscopic necrosectomy.
1 The Chi-square or Fisher’s exact test was applied to calculate the P value.
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97 %–100%, clinical success of 86%–93%, and migration rate
of 0–6% [5, 6,8]. A recent nationwide Spanish study of FCSEMS
for drainage of pancreatic fluid collections found 97% technical
success and 85% clinical success [19]. This study included 73
LAMS, which had a 4% stent migration rate [19]. The number
of stent migrations without clinical impact observed in the cur-
rent study may be due to the fact that we did not follow a strict
protocol to remove stents at a pre-determined time; rather, re-
moval was based on clinical response combined with computed
tomography findings of resolution of WON.

Overall, the composite end point rate was lower in the LAMS
group than the BFMS group, although the difference was not
statistically significant. A recent study, using the previous gen-
eration LAMS (AXIOS; Boston Scientific), showed superiority of
LAMS over plastic stents but with more adverse events [8]. In
contrast, in our study of the second-generation device, the ad-
verse event rate (utilizing the same definitions of bleeding, per-
foration, and misplacement) was low (3%), and other studies of
the device have also reported very low procedural adverse
events [9, 10]. A possible explanation is that placement of the
first-generation device requires the same multiple steps and
therefore potential for adverse events as other metal and plas-
tic stents. Conversely, a recent report from an ongoing ran-
domized controlled trial of the second-generation LAMS and
plastic stents for drainage of WON reported a very high rate of
stent-related bleeding for LAMS (n=3/12; 25%) 124. However,
other larger registry-based studies have not reported a similar
problem [9, 10, 25], and neither did our series, with fewer im-
mediate adverse events. The results of the completed study
are awaited.

Although the LAMS device is significantly more expensive
than BFMS, we found no significant difference between the
two stents in total procedural costs for WON treatment.

There are several limitations to our study owing to its retro-
spective nature. Stent selection was not randomized but rather
represented availability over two consecutive time periods. In
addition, although we found no significant difference in base-
line characteristics between the two groups, it is possible that
one group contained patients with more severe pancreatitis, al-
though this would not impact on our principal findings of re-
duced procedure duration and comparable costs. Finally, when
we performed a retrospective power calculation, we found that
the study was underpowered for this sized difference. A
strength of the study is that it was performed at a single center
with a consistent multidisciplinary approach to the manage-
ment of WON during the duration of the study.

Comparisons between different studies in this field are com-
plicated by the lack of consistent definitions for outcomes and
adverse events, and the heterogeneity of the fluid collections
considered. In addition, even when comparison is restricted to
WON, the diversity of the patient group in terms of quantity of
necrotic material, maturation of the collection, severity of pan-
creatitis, and clinical condition at the time of drainage, makes
comparisons between studies problematic.

In conclusion, this study suggests that the novel single-de-
vice LAMS, though a more expensive device, is superior in terms
of procedure time, with comparable costs and composite end

point to multi-step BFMS. A head-to-head randomized con-
trolled trial would be required for definitive conclusions.
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