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Abstract

Background: Lumen-apposing metal stents (LAMSs) are often used
to drain pancreatic fluid collections (PFCs). However, adverse events,
such as stent obstruction, infection, or bleeding, have been reported.
Concurrent double-pigtail plastic stent (DPPS) deployment has been
suggested to prevent these adverse events. This meta-analysis aimed
to compare the clinical outcomes of LAMS with DPPS vs. LAMS
alone in the drainage of PFCs.

Methods: An extensive search was conducted in the literature to in-
clude all the eligible studies that compared LAMS with DPPS vs.
LAMS alone for drainage of PFCs. Pooled risk ratios (RRs) with the
95% confidence intervals (Cls) were obtained within a random-effect
model. The outcomes were technical and clinical success, and overall
adverse events, including stent migration and occlusion, bleeding, in-
fection, and perforation.

Results: Five studies involving 281 patients with PFCs (137 received
LAMS plus DPPS vs. 144 received LAMS alone) were included.
LAMS plus DPPS group was associated with comparable technical
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success (RR: 1.01, 95% CI: 0.97 - 1.04, P = 0.70) and clinical success
(RR: 1.01, 95% CI: 0.88 - 1.17). Lower trends of overall adverse events
(RR: 0.64, 95% CI: 0.32 - 1.29), stent occlusion (RR: 0.63, 95% CI:
0.27 - 1.49), infection (RR: 0.50, 95% CI: 0.15 - 1.64), and perforation
(RR: 0.42, 95% CI: 0.06 - 2.78) were observed in LAMS with DPPS
group compared to LAMS alone but without a statistical significance.
Stent migration (RR: 1.29, 95% CI: 0.50 - 3.34) and bleeding (RR:
0.65, 95% CI: 0.25 - 1.72) were similar between the two groups.

Conclusions: Deployment of DPPS across LAMS for drainage of
PFCs has no significant impact on efficacy or safety outcomes. Ran-
domized, controlled trials are necessary to confirm our study results,
especially in walled-off pancreatic necrosis.

Keywords: Lumen-apposing metal stent; Double-pigtail plastic stent;
Pancreatic fluid collection; Walled-off pancreatic necrosis

Introduction

Acute pancreatitis (AP) remains one of the most prevalent gas-
trointestinal-related hospital discharge diagnoses, and it has a
high morbidity and death rate [1]. More than 200,000 people
in the USA are hospitalized annually due to AP [2]. Mortal-
ity can reach up to 21% in AP, especially in severe cases [3].
Pancreatic fluid collections (PFCs) can form in about 43% of
AP patients [4]. Although most PFCs resolve spontaneously,
almost 15% can persist beyond 4 weeks [4]. PFCs can per-
sist as homogeneous fluid collections called pancreatic pseu-
docysts (PPs) [5]. Heterogenous collections called walled-off
pancreatic necrosis (WOPN) can occur as a complication of
acute necrotizing pancreatitis [5]. PFCs can become infected
or symptomatic by compressing the adjacent organs and struc-
tures [6]. Infection of PFCs or symptomatic compression are
an indication to drainage [6, 7].

Endoscopic transluminal drainage has emerged as the pre-
ferred modality of therapy for managing symptomatic PFCs
[8]. PFCs can be drained endoscopically using double-pigtail
plastic stent (DPPS) or lumen-apposing metal stent (LAMS)
[9]. LAMSs have largely supplanted DPPS due to their advan-
tages in terms of simplicity of deployment, shorter procedure
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duration, higher clinical success rates, and lower migration
rates [10-12]. However, recent studies reported higher rates
of bleeding, buried LAMS syndrome, stent occlusion, and in-
fection with the use of LAMS alone [13-16]. Therefore, some
studies suggested that simultaneous placement of DPPS may
help decrease the risk of LAMS-related adverse events [16-
18]. LAMS with concurrent DPPS placement was compared
to LAMS alone for drainage of PFCs in recent studies [19-
21]. However, the results were inconsistent, and the sample
sizes were small [17-21]. This meta-analysis aimed to assess
and compare the clinical outcomes of LAMS with DPPS and
LAMS alone for drainage of PFCs.

Materials and Methods

The Institutional Review Board (IRB) approval was not ap-
plicable. This study followed the preferred reporting items for
systematic reviews and meta-analyses (PRISMA) and the me-
ta-analysis of observational studies in epidemiology (MOOSE)
guidelines [22, 23].

Search strategy

We extensively searched PubMed, EMBASE, and Web of Sci-
ence databases for all relevant articles published from incep-
tion until December 10, 2022 (“pancreatic fluid collection” or
“pancreatic necrosis”, and “lumen-apposing metal stent” or
“double pigtail plastic stent”, were utilized as MeSH words.
The complete search terms used for each database search are
detailed here (Supplementary Material 1, www.gastrores.org).

Eligibility criteria

Studies comparing LAMS with concurrent DPPS vs. LAMS
alone for drainage of PFCs and reporting one of the follow-
ing clinical outcomes: technical success, clinical success, and
overall adverse events, including stent migration, stent occlu-
sion, infection, bleeding, or perforation, were eligible for in-
clusion. Conference abstracts were excluded in our analysis.
The studies for the final review were separately evaluated and
selected by two authors (YS and JM). A third author resolved
any disagreement (WS).

Data extraction

The data on study, patient, and disease characteristics and out-
come measure were extracted by two independent authors (AB
and YS). The extracted disease characteristics included PFC
features (type, etiology, size, and location), drainage site, defi-
nition of clinical success, number of necrosectomy procedures
performed, and LAMS size used. Outcome measures retrieved
were efficacy outcomes (technical success and clinical success)
and safety outcomes (i.e., overall adverse events, stent migra-
tion and occlusion, infection, bleeding, and perforation).
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Outcome measures

Technical success, clinical success (PFC resolution or im-
provement), and overall adverse effects were our primary out-
come measures. Secondary outcome measures included stent
migration and occlusion rates, as well as bleeding, infection,
and perforation rates.

Data analysis

A random-effects model was used to assess the outcome data,
which were summarized as a pooled risk ratio (RR) with a cor-
responding 95% confidence intervals (Cis). P values < 0.05
were considered statistically significant. The 12 statistic, as
specified in the Cochrane handbook for systematic reviews,
was used to assess heterogeneity and 1? value of 50% or more
was deemed substantial heterogeneity. If continuous data were
reported in median and interquartile range, they were convert-
ed to mean and standard deviation [24]. All statistical analyses
were conducted via Review Manager 5.4 and Open Meta Ana-
lyst softwares. We further intended to perform leave-one-out
sensitivity analysis for outcomes reported by > 5 studies.

Quality assessment

The Newcastle Ottawa scale (NOS) was used to assess the
quality of the included studies [25]. Studies having scores of 6
or higher were deemed to be of high-quality. Two authors (AB
and YS) evaluated each study independently for bias. Disa-
greements were settled by a third reviewer (TA). Publication
bias assessment was not feasible given that the number of eli-
gible studies were < 10.

Results

Study selection

Our search yielded a total of 1,119 studies. Eventually, 10
studies were suitable for systematic review. Consequently, we
omitted five studies due to improper comparison [13, 26-29].
Four [13, 27-29] studies compared LAMS versus DPPS. In
one [26] study, all patients received LAMS plus DPPS with no
comparison with LAMS alone. Eventually, five [17-21] stud-
ies were included in our analysis. Figure 1 summarizes the se-
lection process in this study (PRISMA flow chart).

Study and patients’ characteristics

Table 1 [17-21] shows the study and patient characteristics of
the studies involved in the meta-analysis. All of the studies
[17-21] that evaluated individuals with PFC, were retrospec-
tive, and were published between December 2017 and Decem-
ber 2022. One [19] study was a multicenter study, while four
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Figure 1. PRISMA flow diagram of included studies. PRISMA: preferred reporting items for systematic reviews and meta-analy-
ses; DPPS: double-pigtail plastic stent; LAMS: lumen-apposing metal stent.

[17, 18, 20, 21] studies were single-center studies. Four [18-
21] studies were carried out in the USA and one [17] in Spain.
A total of 281 participants were included in the study (137 re-
ceived LAMS with concurrent DPPS and 144 received LAMS
alone), with males accounting for 64.4% of the total patients.
The patients, PFCs, and procedural characteristics of the in-
cluded studies in the meta-analysis are outlined in Table 2. In
terms of age, gender, proton pump inhibitor (PPI) use, type, eti-
ology, and location of PFCs, the LAMS plus DPPS group and
the LAMS alone group were similar. The mean PFC size was
larger in the LAMS alone group compared to the LAMS plus
DPPS group (12.2 cm vs. 10.7 cm, respectively, P = 0.02). PP
and WOPN represented 51.2% and 44.5% of PFCs, respectively.
The most common etiologies of PFCs were gallstones (33%) and
alcohol (31%). The drainage site was mostly transgastric (85%).
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Outcomes of interest
Technical and clinical success

Technical and clinical success were reported by all five [17-21]
studies. There was no significant difference in technical success
between the LAMS with concurrent DPPS and LAMS alone
groups (100% vs. 98.6%, respectively) (RR: 1.01, 95% CI: 0.97
- 1.04, P=0.70, I? = 0%) (Fig. 2a). Similarly, there was no sig-
nificant difference in clinical success between the two groups
(82.5% vs. 86.1%, respectively) (RR: 1.01, 95% CI: 0.88 - 1.17,
P = 0.85, I = 60%) (Fig. 2b). The results remained consistent
on sensitivity analysis for both technical and clinical success as
shown here (Supplementary Material 2, www.gastrores.org).
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Table 1. Study Characteristics of the Included Studies

. . . Haddad et al, Shamabh et al,
Study characteristics Aburajab et al, 2018 [18]  Ali et al, 2019 [21] 2022 [20] Puga et al, 2018 [17] 2022 [19]
Study design Retrospective cohort, Retrospective Retrospective Retrospective cohort, Retrospective cohort,
single-center cohort, single- cohort, single-center multi-center
center single-center
Country of origin USA USA USA Spain USA
Total number (LAMS/ 47 (24/23) 57 (21/36) 68 (45/23) 41 (21/20) 68 (33/35)
LAMS + DPPS)
Male, n (%) 35 (74.5%) 34 (60%) 36 (53%) 32 (78%) 44 (65%)
Age (years), 50.6 +12.1 NR 46.5+£16.2 58.7+ 14.1 54.8+13.2
mean + SD
PFC size (cm), 9.5+4 (10 +4/9 +4) (9/10.5) 147£59(15+ 9.6+13(10= 10.9+3.8 (11.4+
mean + SD (LAMS/ 5.7/142 £ 6.2) 1.06/9.1 = 1.3) 4/10.37 + 3.5)
LAMS + DPPS)
LAMS size 15 mm 10 or 15 mm 15, 10, and 10 or 15 mm 10 or 15 mm
20 mm
Number of NR NR 1.14/1.56 NR NR
necrosectomies,
mean (LAMS/
LAMS/DPPS)
Stent duration, median NR NR 7.38/7.86 NR NR
(weeks), (LAMS/
LAMS + DPPS)
Outcomes reported Technical success, clinical ~ Technical Technical Technical success, Technical success,

Clinical success
definition

Follow-up duration

success, overall adverse
events, stent migration,
bleeding, infection,

and perforation

Symptom improvement
with resolution of PFC

on imaging to < 2 cm and
without further intervention

NR

success, clinical
success, overall
adverse events,
stent migration,
stent occlusion,
bleeding, and
infection
Symptom
improvement with
resolution of PFC
on imaging to < 2
cm without further
intervention

NR

success, clinical
success, overall
adverse events,
stent migration,
stent occlusion,
bleeding, and
infection
Symptom
resolution or
PFC resolution
on imaging

189 days

clinical success,
overall adverse
events, stent
migration, bleeding,
and infection

Decrease in PFC
size by at least

50% on imaging

at 4 - 6 weeks’
follow-up with
symptom resolution

NR

clinical success,
overall adverse
events, stent
migration, stent
occlusion, bleeding,
and perforation

Symptom resolution
and complete
resolution of PFC
on imaging at
3-month follow-up

90 days

DPPS: double-pigtail plastic stent; LAMS: lumen-apposing metal stent; NR: not reported; PFC: pancreatic fluid collection; SD: standard deviation.

Overall adverse events

All five [17-21] studies reported overall adverse events. Al-
though lower trend of overall adverse events was observed in
the LAMS with concurrent DPPS group compared to the LAMS
alone group (21.2% vs. 30.6%, respectively), the difference was
not statistically significant (RR: 0.64, 95% CI: 0.32 - 1.29, P =
0.22, I> = 50%) (Fig. 3a).

Stent migration and occlusion

All five [17-21] studies reported stent migration and the rate was
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similar between the two groups (LAMS plus DPPS vs. LAMS
alone: 8.8% and 6.3%, respectively) (RR: 1.29, 95% CI: 0.50 -
3.34, P = 0.60, I> = 0%) (Fig. 3b). Stent occlusion was reported
by three [19-21] studies. Although lower trend of stent occlusion
was observed in the LAMS with concurrent DPPS group (8.5%)
compared to the LAMS alone group (14.1%) (RR: 0.63, 95%
CI: 0.27 - 1.49, P=0.29, 12 = 0%) (Fig. 3c), the difference did
not reach statistical significance.

Bleeding, infection, and perforation

All five [17-21] studies reported bleeding. Bleeding was simi-
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Table 2. Baseline Patients and Procedural Characteristics Included in the Meta-Analysis

Number of studies  All patients (n = 281) LAMS (n=144) LAMS +DPPS (n=137) P value

Age, year 4 52.1+14.7 51+13.8 53.5+15.8 NS (0.21)
Male gender 5 64.4% (181/281) 65% (78/120) 68.4% (78/114) NS (0.58)
PPI use 2 49% (51/104) % (25/45) 44.1% (26/59) NS (0.24)
PFC size, cm (mean + SD) 4 11.5+48 122+49 10.7+4.5 0.02
PFC type 5
PP 51.2% (144/281) 47.5% (57/120) 35.1% (40/114) NS (0.06)
WOPN 44.5% (125/281) 50% (60/120) 57% (65/114) NS (0.28)
PFC etiology 4
Alcohol 31% (74/240) 30% (37/123) 31.6% (37/117) NS (0.79)
Gallstones 33% (79/240) 38.2% (47/123) 27.4% (32/117) NS (0.08)
PFC location 4
Head 10% (23/224) 8% (10/123) 13% (13/101) NS (0.25)
Body 60% (134/224) 62% (76/123) 57% (58/101) NS (0.51)
Tail 18% (40/224) 18% (22/123) 18% (18/101) NS (0.99)
Drainage site 4
Transgastric 85% (181/213) 89% (88/99) 82% (93/114) NS (0.13)
Transduodenal 11% (24/213) 10% (10/99) 12% (14/114) NS (0.62)

DPPS: double-pigtail plastic stent; LAMS: lumen-apposing metal stent; NS: not significant; PFC: pancreatic fluid collection; PP: pancreatic pseudo-
cyst; PPI: proton pump inhibitor; SD: standard deviation; WOPN: walled-off pancreatic necrosis.

lar in LAMS plus DPPS and LAMS alone (5.1% and 8.3%, a lower trend of infection rate was observed with the LAMS

respectively) (RR: 0.65, 95% CI: 0.25 - 1.72, P = 0.39, I? = with concurrent DPPS group (2.9%) compared to the LAMS
0%) (Fig. 4a). alone group (9.9%) but without a statistical significance (RR:
Infection was reported by four [17, 18, 20, 21] studies and 0.50, 95% CI: 0.15 - 1.64, P = 0.25, I = 0%) (Fig. 4b).
LAMS + DPPS LAMS Risk Ratio Risk Ratio
a Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
Aburajab, 2017 23 23 23 24 8.8% 1.04[0893,1.17]
Ali, 2019 36 36 21 21 21.2% 1.00[0.93,1.08]
Haddad, 2022 23 23 45 45 26.9% 1.00[0.94,1.07]
Puga, 2018 20 20 20 21 6.7% 1.05[0.92,1.19]
Shamah, 2022 35 35 33 33 36.4% 1.00[0.95, 1.08]
Total (95% Cl) 137 144 100.0% 1.01[0.97, 1.04]
Total events 137 142
Heterogeneity: Tau*= 0.00; Chi*=0.99, df=4 (P=0.91); F=0% :U 01 0%1 1 1=D 1IJD=
Testfor overall effect Z=0.39 (P = 0.70) Favours LAMS alone Favours LAMS + DPPS
b LAMS + DPPS LAMS Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aburajab, 2017 23 23 21 24 23.4% 1.14 [0.96, 1.35]
Ali, 2019 21 36 15 21 9.6% 0.82[0.55,1.20]
Haddad, 2022 22 23 38 45 24.9% 1.13[0.97,1.32)
Puga, 2018 18 20 18 21 18.3% 1.05[0.84,1.32] -+
Shamah, 2022 29 35 32 33 23.8% 0.85[0.73,1.01] Rl
Total (95% CI) 137 144 100.0% 1.01[0.88, 1.17] ¢
Total events 113 124
Heterogeneity: Tau®*= 0.01; Chi*= 9.97, df= 4 (P = 0.04); F= 60% IU.D1 0:1 1-0 100-

Testfor overall effect: 2= 0.18 (P = 0.85) Favours LAMS alone Favours LAMS + DPPS

Figure 2. Forest plots comparing between LAMS plus DPPS and LAMS alone for drainage of pancreatic fluid collections regard-

ing: (a) technical success and (b) clinical success. DPPS: double-pigtail plastic stent; LAMS: lumen-apposing metal stent; Cl:
confidence interval.
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LAMS + DPPS
Events

LAMS
A  Study or Subgroup

Risk Ratio

Total BEvents Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Aburajah, 2017 0 23 B 24 54% 0.08[0.00,1.35] *

Ali, 2019 14 36 4] 21 27.7% 1.36 [0.62, 3.00] e

Haddad, 2022 4 i3 13 45 22.8% 0.60[0.22, 1.64] —

Puga, 2018 2 20 9 21 157% 0.23 [0.06, 0.95] —_—

Shamah, 2022 9 35 10 33 284% 0.85[0.39,1.82] ——

Total (95% CI) 137 144 100.0% 0.64 [0.32, 1.29] ‘—

Total events 29 44

Heterogeneity: Tau®= 0.30; Chi*= 8.07, df= 4 (P = 0.08); F= 50% 50.01 0?1 1=|J 100*

Testfor overall effect Z=1.24 (P=0.22)

b Study or Subgroup

LAMS + DPPS
Total Events Total Weight

Events

LAMS

Risk Ratio
M-H, Random, 95% CI

Favours LAMS + DPPS Favours LAMS alone

Risk Ratio
M-H, Random, 95% CI

Aburajab, 2017 0 23 1 24 9.1%
Ali, 2019 ] 36 i 21 21.5%
Haddad, 2022 1 23 4 45 19.8%
Puga, 2018 0 20 1] 21
Shamah, 2022 5 35 3 33 495%
Total (95% CI) 137 144 100.0%
Total events 12 9

Heterogeneity: Tau®= 0.00; Chi*= 2.46, df=3 (P = 0.48); F=0%

Testfor averall effect: Z=0.53 (P = 0.60)

0.35[0.01, 8.11]
3.50[0.45,27.12]
0.49[0.06, 4.13]
Not estimable
1.57 [0.41, 6.06)

1.29 [0.50, 3.34]

__.—
Rl

0.01

0.1

10 100

Favours LAMS +DPPS Favours LAMS alone

LAMS + DPPS LAMS Risk Ratio Risk Ratio
C  Studyor Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Ali, 2019 B 36 4 21 57.0% 0.88[0.28, 2.79] —
Haddad, 2022 2 23 8 45 34.8% 0.49([0.11,2.12] — &
Shamah, 2022 0 35 2 33 83% 0.19[0.01,3.79] ¢
Total (95% CI) 94 99 100.0% 0.63 [0.27, 1.49] T
Total events 8 14
Heterogeneity: Tau?= 0.00; Chi*=1.09, df=2 (P=0.58); F=0% o1 o e 100

Test for overall effect; Z=1.06 (P =0.29)

Favours LAMS + DPPS Favours LAMS alone

Figure 3. Forest plots comparing between LAMS plus DPPS and LAMS alone for drainage of pancreatic fluid collections regard-
ing: (a) overall adverse events, (b) stent migration, and (c) stent occlusion. DPPS: double-pigtail plastic stent; LAMS: lumen-

apposing metal stent; Cl: confidence interval.

Only two [18, 19] studies reported perforation. There was
a trend toward lower perforation with the LAMS with DPPS
group compared to LAMS alone, but it was not statistically
significant (1.7% and 5.2%, respectively) (RR: 0.42, 95% CI:
0.06 - 2.78, P=0.37, I> = 0%) (Fig. 4c).

Our findings remained consistent on the sensitivity analy-
sis for overall adverse events, stent migration, and bleeding
(Supplementary Material 3, www.gastrores.org).

Quality assessment

The quality of included studies was assessed and summarized
here (Supplementary Material 4, www.gastrores.org). All in-
cluded studies [15-19] were of high-quality and scored > 6
in the NOS (Supplementary Material 4, www.gastrores.org).
Since there were less than 10 studies, we could not analyze
publication bias.

Discussion

This systematic review and meta-analysis of five studies with

64 Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

281 patients compares LAMS with DPPS to LAMS alone in
PFC. We found no significant differences in the safety or ef-
ficacy outcomes of PFC drainage with LAMS plus DPPS vs.
LAMS alone.

Although LAMS has become the preferred therapeutic op-
tion for the management of symptomatic PFCs, recent studies
reported increasing rates of adverse events such as bleeding,
and stent occlusion associated with LAMS use [14-16]. Simul-
taneous placement of DPPS across LAMS has been proposed
to decrease the risk of LAMS-related adverse events such as
stent occlusion and bleeding. However, our study showed that
deployment of DPPS across LAMS for drainage of PFCs did
not significantly affect safety outcomes.

The study of Aburajab et al [18] was the first to show that
the DPPS plus LAMS reduced the risk of infection in PFCs
(0% in LAMS plus DPPS vs. 17% in LAMS alone). The
primary limitation of that study was that the only evaluated
PFCs were PPs and WOPN were not included [18]. More re-
cently, multiple studies that included both types of PFCs (PP
and WOPN), have been published and reported that concur-
rent placement of DPPS with LAMS did not reduce the risk of
adverse events [19-21]. Furthermore, Shamah et al [19] pub-
lished the first multicenter study to date and showed similar

www.gastrores.org
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a  Study or Subgroup

LAMS + DPPS
Events

LAMS

Risk Ratio

Total Events Total Weight M-H, Random, 95% CI

Risk Ratio
M-H, Random, 95% CI

Aburajab, 2017 0 23 0 24 Mot estimable
Ali, 2019 2 36 1 21 17.4% 1.17[0.11,12.10] -
Haddad, 2022 1 23 3 45 19.5% 0.65[0.07,5.93]
Puga, 2018 1 20 5 21 224% 0.21[0.03, 1.64] =
Shamah, 2022 3 35 3 33 407% 0.94 [0.20, 4.35] r
Total (95% Cl) 137 144 100.0% 0.65 [0.25, 1.72]
Total events 7 12
Heterogeneity: Tau?= 0.00; Chi#=1.65, df= 3 (P = 0.65); F= 0% IU 01 051 130 1UU=
Testfor overall effect Z=0.87 (P =0.39) " Favours LAMS + DPPS Favours LAMS alone
LAMS + DPPS LAMS Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
Aburajab, 2017 0 23 4 24 171% 0.12[0.01,2.04] ¢ =
Ali, 2019 0 36 0 21 Mot estimahle
Haddad, 2022 2 23 4 45 53.4% 0.98[0.19, 4.99] —a—
Puga, 2018 1 20 3 21 296% 0.35[0.04, 3.09] &
Total (95% Cl) 102 111 100.0% 0.50 [0.15, 1.64] R
Total events 3 11
Heterogeneity: Tau®= 0.00; Chi*= 1.86, df= 2 (P = 0.40); F= 0% .'0 o1 051 1=0 1001
Testfor overall effect Z=1.14 (P =0.25) - Favours LAMS +DPPS Favours LAMS alone
LAMS + DPPS LAMS Risk Ratio Risk Ratio
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Figure 4. Forest plots comparing between LAMS plus DPPS and LAMS alone for drainage of pancreatic fluid collections regard-
ing: (a) bleeding, (b) infection, and (c) perforation. DPPS: double-pigtail plastic stent; LAMS: lumen-apposing metal stent; Cl:

confidence interval.

outcomes between the two therapeutic strategies in terms of
adverse events regardless of PFC type (PP vs. WOPN).

Our study results matched the largest single-center study
conducted by Haddad et al [20], which showed numerical
but not statistically significant fewer rates of overall adverse
events and stent occlusion in the LAMS plus DPPS strategy
compared to the LAMS only strategy. In addition, in our analy-
sis, stent migration rate was similar between the two strate-
gies, which is in line with the multicenter study by Shamah
et al [19]. Based on our study findings, placement of DPPS
across LAMS might not provide any additional clinical benefit
to patients with PFCs despite requiring more time, cost, and
resources.

This study has several limitations. To begin, our study in-
cluded only observational studies with relatively small sample
sizes. These observational studies are susceptible to selection
biases. In light of this, it would be prudent to conduct ran-
domized, controlled trials to validate our findings. Second,
significant heterogeneity was noted in measuring clinical suc-
cess and overall adverse events, which could be due to vari-
ations in baseline patient characteristics, follow-up duration,
and differences in PFC size, indwelling duration of stents, and
endoscopic techniques in the included studies. Third, most
studies were conducted in the USA, which limits our results’

Articles © The authors | Journal compilation © Gastroenterol Res and Elmer Press Inc™

generalizability to other populations. Fourth, DPPS was placed
at the endoscopist’s discretion, and there were no predefined
criteria for selecting therapeutic strategies (LAMS with DPPS
or LAMS alone) in patients in the included studies. Lastly, we
could not account for the type of PFC (PP vs. WOPN) and
differences in the number of necrosectomies needed with each
strategy due to limited reported information. Further studies
are warranted to evaluate the efficacy of deployment of DPPS
across LAMS in patients with WOPN.

In conclusion, our meta-analysis shows that deployment
of DPPS across LAMS for drainage of PFCs has no significant
impact on clinical success and complications, including stent
migration and occlusion, bleeding, infection, or perforation.
Randomized, controlled trials are necessary to confirm our
study results, especially in patients with WOPN.
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