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Abstract
Bariatric surgery remains the most effective treatment for morbid obesity and its comorbidities. However, post-surgical leaks 
and fistulas can occur in about 1–5% of patients, with challenging treatment approaches. Endoscopic vacuum therapy (EVT) has 
emerged as a promising tool due to its satisfactory results and accessibility. In this first systematic review and meta-analysis on the 
subject, EVT revealed rates of 87.2% clinical success, 6% moderate adverse events, and 12.5% system dislodgements, requiring 
6.47 EVT system exchanges every 4.39 days, with a dwell time of 25.67 days and a total length of hospitalization of 44.43 days. 
Although our results show that EVT is a safe and effective therapy for post-surgical leaks and fistulas, they should be interpreted 
with caution due to the paucity of available data.
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Introduction

The pandemic of obesity is now recognized as one of the 
most important public health challenges the world is facing 
today, with an estimated global prevalence, showing that 1 
billion adults will be affected by it in 2025. Bariatric surgery 
continues to be the most efficient therapy in treating morbid 
obesity and its comorbidities [1, 2], but despite its satisfac-
tory clinical results, the number of adverse events (AEs) 
has increased due to the broad adoption of the procedures 
[3, 4]. The most common severe adverse events (SAEs) 

Key Points   
• Endoscopic vacuum therapy (EVT) showed high clinical success 
rates in the treatment of post-bariatric surgery leaks and fistulas.
• However, EVT may be associated with multiple endoscopic 
sessions and a long length of hospital stay.
• Adjunctive therapies could be performed during EVT when needed.
• Incidents such as EVT system dislodgment may occur in around 
12.5% of cases. Moderate AEs occurred in 6% of the patients but 
no mortality or severe adverse events (AEs) related to the EVT 
were reported.
• Although this systematic review and meta-analysis, the first of 
its kind on the subject, showed that EVT is a safe and effective 
therapy, our results should be interpreted with caution due to the 
paucity of available data.
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post-bariatric surgery (PBS) are staple line leaks, showing 
prevalence rates varying from 0.4 to 5.6% after Roux-en-Y 
Gastric Bypass (RYGB), and 0.4 to 2.3% after laparoscopic 
sleeve gastrectomy (LSG), with increasing rates after revi-
sion surgeries [5].

Although reoperation is frequently performed to treat 
PBS leaks and fistulas, closure of the defect itself is techni-
cally difficult and is associated with high morbidity [6].

Therefore, less-invasive therapies, such as endoscopic 
approaches for the management of PBS leaks and fistulas, 
have been explored, including closing, covering, and drain-
ing techniques, transforming endoscopy into a first-line 
minimally invasive approach for the treatment of these con-
ditions. Closing and covering endoscopic therapies include 
clips (through-the-scope [TTS] and over-the-scope clips 
[OTSC]), esophageal and customized self-expandable metal 
stents (SEMS), glues, and tissue sealants, cardiac septal 
defect occluders (CSDO), and endoscopic suturing. Endo-
scopic internal drainage therapies include the use of double 
plastic pigtail stents (DPPS), septotomy, and endoscopic 
vacuum therapy (EVT).

Endoscopic techniques attempting to only close or 
occlude the leak or fistulous orifice might not be the ideal 
treatment strategy, as drainage is one of the main principles 
for treating such defects. Consequently, based on this pivotal 
principle, EVT may be the most appropriate technique for 
the management of these conditions considering its mecha-
nisms of action which promotes defect closure via multiple 
approaches such as promoting macro/micro deformation, 
changes in perfusion (stimulation of angiogenesis), exudate 
control, and bacterial clearance [14, 15].

EVT is performed by placing a sponge (open-pore polyu-
rethane sponge (OPS) or open-pore film (OPF) on the distal 
portion of a nasogastric tube (NGT), which is then posi-
tioned in the peri gastric collection (intracavitary) or into the 
lumen of the gastrointestinal (GI) tract (intraluminal) when 
intracavitary placement is not feasible. This is followed by 
connecting the NGT to a vacuum system with continuous 
negative pressure (between 125 and 175 mmHg).

Some case series and observational studies have 
reported a high efficacy and low SAEs rates of EVT in 
the management of PBS complications. Nonetheless, EVT 
demands multiple endoscopic procedures that should be 
performed every 3 to 7 days to exchange the EVT system. 
This has been considered a limitation by some centers due 
to the associated prolonged use of an NGT and potentially 
increased costs [16].

Therefore, to better understand the role of the EVT in 
the management of leaks and fistulas after bariatric surgery, 
we aimed to perform a systematic review and meta-analysis 
evaluating the efficacy, safety, and unique aspects of this 
treatment modality until now.

Materials and Methods

Protocol and Registration

The study protocol was registered in the International Pro-
spective Register of Systematic Reviews (PROSPERO) 
under the file number CRD42022300958 and was previously 
approved by the Ethics Committee of Hospital das Clíni-
cas, Faculty of Medicine at The University of São Paulo. 
This systematic review and meta-analysis were performed 
in conformity with the recommendations from the Cochrane 
Handbook of Systematic Reviews of Interventions and the 
Preferred Reporting Items for Systematic Reviews and Meta-
analysis (PRISMA) guidelines (PRISMA) [17].

Data Sources and Study Selection

Individualized searches of multiple electronic databases 
(MEDLINE, Embase, Cochrane, LILACS, and gray litera-
ture) were performed based upon a standardized protocol 
from their inception through January 2022. Data search was 
made without language or publication date limitations fol-
lowing this search strategy in all databases: (leak OR leak-
age OR sleeve OR surgery OR postoperative complications 
OR transmural OR fistula OR perforation) AND (negative 
pressure OR vacuum OR EVT OR evac OR SEMS) AND 
(endoscopy OR endoscopic OR endoluminal).

Two researchers independently conducted the eligibility 
screening. From the initial search results, duplicate articles 
were excluded, and then the titles and abstracts of all poten-
tially relevant studies were evaluated for eligibility. Any 
disagreements were settled by consensus or by consulting 
a third reviewer.

Relevant published abstracts and full text of randomized 
controlled trials, cohorts, and case series that report the use 
of EVT for the treatment of PBS leaks or fistulas, regard-
less of either year of publication or language, were con-
sidered eligible. Exclusion criteria included a nonexplicit 
study design, studies with insufficient data, and studies from 
the same authors that had been updated in which only the 
actualized ones were selected for analysis. For comparative 
studies, only data regarding the use of EVT was included.

Included patients were those diagnosed with PBS leaks or 
fistulas regardless of the time of the defect (acute, early, late, 
and chronic) treated with EVT, independently of the device 
used (open-pore film or open-pore polyurethane sponge).

Outcomes and Data Extraction

The main outcomes assessed were clinical success, defined as 
defect closure, and safety profile. This last outcome included 
incidents secondary to system dislodgment and adverse events 
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related to the EVT graded according to the 2010 American 
Society for Gastrointestinal Endoscopy (ASGE) lexicon for 
endoscopic adverse events [18]. Other outcomes evaluated 
included the number of EVT system exchanges, the interval 
between EVT system exchanges (days), EVT system dwell 
time, adjunctive therapy performed during EVT, EVT system 
dislodgment, and length of hospital stay (measured in days).

An Excel spreadsheet was used to organize relevant data 
extracted from the selected articles, which consisted of the 
name of the first author, year of publication, type of study, 
number of patients included, number of patients treated with 
EVT, and data related to the outcomes.

Risk of Bias in Individual Studies and Quality 
of Evidence

The risk of bias was assessed by the Joanna Briggs Institute 
(JBI) Critical Appraisal Tool, a specific tool for bias evaluation 
in case series [19]. The quality of evidence was assessed using 
the objective criteria from Grading Recommendations Assess-
ment, Development, and Evaluation (GRADE) guidelines for 
each of the pre-specified results and outcomes using the GRA-
DEpro—Guideline Development Tool software (McMaster 
University, 2015; Evidence Prime, Inc., Ontario, Canada [20].

Statistical Analysis

For results that did not present standard deviation, the 
estimation of a sample’s mean and variance were esti-
mated using its median and range utilizing the Hozo test 
[21]. For dichotomous variables, the risk difference (RD) 
was calculated using the Mantel–Haenszel method, with 
a corresponding 95% confidence interval (CI). For con-
tinuous variables, mean difference (MD) was calculated 
with inverse variance and a 95% CI.

We used the Comprehensive Meta-Analysis V3 soft-
ware to carry out the data analysis, generate forest plots, 
and calculate confidence intervals. Absolute values, 
means, and standard deviations were used in the data 
analysis. All calculated p-values were 2-sided, and p-val-
ues < 0.05 were considered statistically significant.

Data heterogeneity was assessed and quantified accord-
ing to the Higgins method (I2). If the I2 value was greater 
than 50%, the heterogeneity was considered high, and a 
random-effects model was used to evaluate this data. A 
fixed-effects model was preferred when I2 values were 
lower than 50%. To assess for publication bias, a funnel 
plot was created and visually inspected for asymmetry 
and quantitatively using the Egger’s regression test [22].

Fig. 1   PRISMA diagram flow
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Results

Study Selection

The initial search identified a total of 5803 studies. After eval-
uation, 207 studies were considered for abstract review. After 

removal of duplicates, and evaluation of titles and abstracts, 
12 studies were eligible for full text assessment, of which 7 
were excluded because they were previous studies of the same 
authors that were updated. Therefore, five studies (4 retrospec-
tive case series and 1 retrospective cohort) were selected for 
qualitative synthesis and meta-analysis [23–27] (Fig. 1).

Table 1   Characteristics of included studies and outcomes

Author Publication year Country Study type Patients included 
in the analysis (n)

Outcomes

Morell B 2019 Switzerland Retrospective case series 6 - Clinical success;
- Number of EVT system 

exchanges;
- Interval between EVT system 

exchanges (days);
- Duration of EVT system dwell 

time (days);
- Additional interventional therapy 

during EVT;
- Length of hospital stay (days);
- Adverse events

Christogianni V 2018 Germany Retrospective case series 21 - Clinical success;
- Duration of EVT system in place 

(days);
- Need for stent placement after 

EVT;
- EVT system dislodgment;
- Adverse events

Archid R 2021 Germany Retrospective cohort 14 - Clinical success;
- Number of EVT device 

exchanges;
- Duration of EVT system dwell 

time (days);
- Additional interventional therapy 

during EVT;
- Need for SEMS placement after 

EVT;
- Length of hospital stay (days);
- EVT system dislodgment;
- Adverse events;
- Death

Leeds SG 2016 United States of America Retrospective case series 8 - Clinical success;
- Number of EVT system 

exchanges;
- Interval between EVT system 

exchanges (days);
- Duration of EVT system dwell 

time (days);
- Length of hospital stay (days);
- Adverse events;
- Death

Zaveri H 2017 United States of America Retrospective case series 6 - Clinical success;
- Number of EVT device 

exchanges;
- Duration of EVT system dwell 

time (days);
- Need for SEMS placement after 

EVT;
- Length of hospital stay (days);
- Adverse events
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Study Characteristics

Five studies with a total of 55 patients filled all the inclu-
sion criteria of this systematic review and meta-analysis. A 
summary of each study is described below and summarized 
in Tables 1 and 2.

• Morell B, et al. [23]: Swiss study that assessed six 
patients treated with EVT using the Eso-SPONGE® (B. 
Braun Melsungen AG, Melsungen, Germany) device 
alone or in combination with a stent (if the transmural 
defect was considered too large), with the technique 
named Stent Over Sponge (SOS), for early postoperative 
leakages after laparoscopic sleeve gastrectomy (LSG) 
and Roux-en-Y gastric bypass (RYGB). Two patients 
were primarily treated with EVT and four initiated EVT 
as a secondary therapy after prior treatment failure. All 
patients achieved clinical success with no AEs.
• Christogianni V. et al. [24]: German abstract includ-
ing 21 patients with early postoperative (up to 10 days) 
proximal staple line leaks after sleeve gastrectomy (SG), 
diagnosed with oral contrast-enhanced computerized 
tomography (CT) scan or after repeat laparoscopy. The 
EVT was initiated in all cases after a previous lapa-
roscopy, lavage, and drainage of the abdominal cavity. 
Clinical success was achieved in all cases, 18 with the 
EVT alone, and in 3 cases, a persistent fistula was treated 
with endoscopic internal drainage with a double plastic 
pigtail stent (DPPS). Dislodgment of the EVT system 
was reported in four patients.
• Archid R, et  al. [25]: German retrospective cohort 
study that assessed 27 patients to compare the outcomes 
of EVT versus self-expandable metal stents (SEMS) for 
the treatment of acute and chronic (3–62 days) staple line 
leaks following LSG. The use of two EVT devices was 
described, the Eso-SPONGE® (B. Braun Melsungen AG, 
Melsungen, Germany) was used for intracavitary place-
ment and the open-pore film (OPF) was used for intralumi-
nal therapy. The EVT was selected as a first-line therapy 
in 10 cases and as a secondary therapy in 4 cases after 
interventional radiology or surgical drainage. Clinical suc-
cess was achieved in 12/14 (85.7%) patients, one of them 
requiring the use of SEMS post EVT. One death due to 
uncontrolled sepsis was reported in a patient who suffered 
from multiple severe comorbidities (dilated cardiomyopa-
thy, idiopathic lung fibrosis, and pulmonary hypertension).
• Leeds SG, et al. [26]: American retrospective case 
series from who underwent EVT with a self-manufac-
tured open-pore polyurethane sponge device for the treat-
ment of staple line leaks after LSG. Nine patients, with 
acute and chronic leaks, met the criteria for inclusion; 

with 3 of them undergoing EVT as first-line therapy. 
Eight patients achieved clinical success, with 5 requir-
ing the use of SEMS at some point during their hospital 
stay. One patient presented with persistent pancreatitis 
which was classified by the authors as an EVT-associated 
moderate AE. One death was reported due to multisystem 
organ failure not related to the EVT.
• Zaveri H, et al. [27]: An American abstract, consisted 
of a retrospective case series that summarized the expe-
rience of 2 bariatric centers using EVT with the open-
pore polyurethane sponge device for patients with upper 
GI leaks. This study included 6 patients with acute and 
chronic (1–460 days) staple line leaks after LSG, 3 of 
them treated with EVT as a first-line therapy. Five of 
the 6 patients achieved clinical success, while 1 patient 
needed additional treatment with a SEMS. No deaths 
were reported in this study.

Risk of Bias and Quality of Evidence

The risk of bias in most studies as assessed by the JBI risk 
tool was low (Table 3). The quality of evidence of all out-
comes was considered “low” evaluated by the JBI risk tool 
(Table 4) and by the GRADE guidelines (Table 5).

Meta‑analysis

Clinical Success

All studies [23–27] reported clinical success rates (fistula/
leak closure) as their primary outcome. The EVT showed 
a rate of successful closure of 87.2% (95% CI 75.4–93.8%; 
I2 = 0%; P = 0.000) (Fig. 2).

Number of EVT System Exchanges

Four studies [23, 25–27] assessed this outcome. The meta-
analysis resulted in a mean of 6.47 EVT system exchanges 
(95% CI 4.00–8.94; I2 = 85.30%; P = 0.000) (Fig. 3).

Interval Between EVT System Exchanges

Two studies [23, 26] assessed the interval time between each 
EVT system exchange. The mean interval was 4.39 days 
(95% CI 3.60–5.17; I2 = 93.31%; P = 0.000) (Fig. 4).
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Table 3   JBI risk tool for bias 
assessment

Bernhard Morell 
et al. (2019)

Christogianni 
V. et al. (2018)

Rami 
Archid et al. 

(2021)

Steven G. 
Leeds et al. 

(2016)

Zaveri H. et 
al. (2017) Judgement

Clear criteria for inclusion Yes

Condition measured in a standard, 
reliable way No

Valid methods used for 
identification of the condition Unclear

Consecutive inclusion of 
participants Include

Complete inclusion of participants

Clear reporting of the 
demographics of the participants

Clear reporting of clinical 
information of the participants

Outcomes clearly reported

Clear reporting of the presenting 
site(s)/clinic(s) demographic 
information

Appropriate statistical analysis

OVERALL

Table 4   JBI risk tool for bias 
assessment (percentage)

Clear criteria for inclusion

Condition measured in a standard, reliable way

Valid methods used for identification of the condition

Consecutive inclusion of participants

Complete inclusion of participants

Clear reporting of the demographics of the 
participants

Clear reporting of clinical information of the 
participants

Outcomes clearly reported

Clear reporting of the presenting site(s)/clinic(s) 
demographic information

Appropriate statistical analysis

OVERALL

0%             20% 40% 60% 80% 100%

YES UNCLEAR INCLUDE
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Table 5   Quality of evidence by Grading of Recommendations Assessment, Development and Evaluation (GRADE) guidelines

CI confidence interval, RR risk ratio

Certainty assessment № of 
patients

Effect Certainty

№ of studies Study design Risk of bias Inconsist-
ency

Indirectness Imprecision Endoscopic 
vacuum 
therapy

Relative Absolute

(95% CI) (95% CI)

Clinical success (assessed with: %)
5 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 50/55 
(90.9%)

RR 87.2 87 fewer per 
100

⨁⨁◯◯

(75.4 to 
93.8)

(From 94 to 
75 fewer)

Low

Number of EVT system exchanges (assessed with: sessions; scale from: 1 to 24)
4 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 34 - Mean 6.47 
higher

⨁⨁◯◯

(4 higher 
to 8.94 
higher)

Low

Interval between EVT system exchanges (days) (assessed with: days; scale from: 3 to 5,75)
2 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 15 - Mean 4.39 
higher

⨁⨁◯◯

(3.608 higher 
to 5.176 
higher)

Low

Duration of EVT system dwell time (days); (assessed with: days; scale from: 4 to 84)
5 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 55 - Mean 25.67 
higher

⨁⨁◯◯

(15.16 higher 
to 36.18 
higher)

Low

Adjunctive therapy during EVT (assessed with: patients that required)
2 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 7/20 (35.0%) RR 35.3 35 fewer per 
100

⨁⨁◯◯

(15.3 to 
62.3)

(From 62 to 
15 fewer)

Low

Length of hospital stay during EVT (days) (assessed with: days; Scale from: 16 to 97)
4 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 34 - Mean 44.43 
higher

⨁⨁◯◯

(30.01 higher 
to 58.84 
higher)

Low

EVT system dislodgment (assessed with: %)
2 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 4/35 (11.4%) RR 12.5 13 fewer per 
100

⨁⨁◯◯

(2.7 to 42.7) (From 43 to 
3 fewer)

Low

Adverse events (assessed with: %)
5 Observa-

tional 
studies

Not serious Not serious Not serious Not serious 1/55 (1.8%) RR 6.0 6 fewer per 
100

⨁⨁◯◯

(1.9 to 17.0) (From 17 to 
2 fewer)

Low
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Fig. 2   Forest plot for rate of 
clinical success, using the fixed-
effects model. CI, confidence 
interval

Fig. 3   Forest plot for the number of EVT system exchanges, using the random-effects model. CI, confidence interval

Fig. 4   Forest plot for duration of interval time between EVT system exchanges, using the random-effects model. CI, confidence interval
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Duration of EVT System Dwell Time

All studies [23–27] assessed the duration of the EVT sys-
tem dwell time reported in days, resulting in a mean of 
25.67 days (95% CI 15.16–36.18; I2 = 93.31%; P = 0.000) 
(Fig. 5).

Adjunctive Therapy During EVT

Two studies [23, 25] reported the rate of patients receiv-
ing adjunctive therapy during EVT (both of them 

reported laparoscopic intervention), resulting in a mean 
rate of 35.3% of patients that received adjunctive therapy 
during EVT treatment (95% CI 19.3–75.2; I2 = 14.617%; 
P = 0.284) (Fig. 6).

Length of Hospital Stay

Four studies [23, 25–27] assessed the length of hospital stay 
during the EVT treatment reported in days, resulting in a 
mean of 44.43 days (95% CI 30.01–58.84 days; I2 = 80.82%; 
P = 0.000) (Fig. 7).

Fig. 5   Forest plot for duration of EVT system dwell time, using the random-effects model. CI, confidence interval

Fig. 6   Forest plot for patients that received adjunctive therapy during EVT, using the random-effects model. CI, confidence interval
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Fig. 7   Forest plot for length of hospital stay, using the random-effects model. CI, confidence interval

Fig. 8   Forest plot for EVT 
system dislodgment, using 
the random-effects model. CI, 
confidence interval

Fig. 9   Forest plot for moderate adverse events during EVT, using the fixed-effects model. CI, confidence interval
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EVT System Dislodgment

Two studies [24, 25] reported the rate of the EVT system 
dislodgment, resulting in a mean rate of 12.5% (95% CI 
2.7–42.7; I2 = 35.52%; P = 0.021) (Fig. 8).

Adverse Events

All studies [23–27] reported the rate of AEs related to the 
use of the EVT. All AEs were graded as moderate, resulting 
in a mean rate of 6% of moderate AEs (95% CI 1.9%–17%; 
I2 = 0%; P = 0.000) (Fig. 9).

Mortality

From all included studies [23–27], two deaths were reported. 
One of the patients suffered from multiple severe comorbidities 
(dilated cardiomyopathy, idiopathic lung fibrosis, and pulmo-
nary hypertension) and died from uncontrolled sepsis [25]. The 
death of the other patient occurred within the 30-day period 
after the removal of the EVT. This was an elderly patient with 
several comorbidities who died due to multisystem organ fail-
ure [26]. Both reported deaths were not related to the EVT, and 
thus mortality was not meta-analyzed.

Discussion

To the best of our knowledge, this is the first systematic review 
and meta-analysis evaluating the use of EVT on PBS leaks and 
fistulas, showing that EVT is safe and effective in the treat-
ment of these challenging conditions, with clinical success 
rates of 87.2%. However, this technique requires multiple sys-
tem exchanges (approximately 6.47 sessions) with a mean of 
4.39 days between exchanges. Additionally, it has a dwell time 
of 25.67 days, and a long hospitalization length of 44.43 days.

It is important to note that in the studies included in this 
meta-analysis, EVT was used as first-line therapy in only 
32.72% of the cases (18 of 55 patients). As it is well-known, 
chronic defects are more challenging to treat than acute 
defects, in which EVT could achieve a higher clinical suc-
cess rate [28–30], but even with the limitations mentioned 
below, EVT showed a high rate of clinical success, prov-
ing to be effective in late and chronic defects as well [31]. 
Unfortunately, we could not meta-analyze the efficacy of 
EVT in acute and chronic defects separately due to the lack 
of available data in the included studies.

A mean of 6.47 endoscopy sessions were performed for 
EVT system exchanges. In most studies, this high number 
of EVT exchanges was associated with the use of the open-
pore polyurethane sponge system [23, 24, 26, 27]. The tra-
ditional sponge used for this particular device is associated 

with tissue ingrowth and obstruction, requiring a shorter 
interval between EVT exchanges. Despite the use of the tra-
ditional sponge system, Archid R, et al. [25], also used the 
OPF, resulting in a low number of EGD sessions due to the 
characteristics of the material which is not associated with 
tissue ingrowth and obstruction due to the slippery surface 
and the several fenestrations alongside the device. Unfortu-
nately, the data available does not allow a meta-analysis com-
paring these devices. Considering these peculiarities, other 
EVT devices are being explored showing similar benefits of 
the OPF compared to the traditional system, such as the cost-
effective modified EVT. The OPF and the cost-effective EVT 
systems present several advantages compared to the OPS, 
such as easy placement (insertion through the nares) and 
lower procedural time [32–35]. Recently developed systems 
such as the triple-lumen tube (TLT) allow drainage and nutri-
tion with a single tube through the nares, which, in our expe-
rience, has shown to improve tolerability since it prevents the 
placement of two tubes through the nares thus minimizing 
discomfort. Thus, these novel EVTs systems may have the 
potential to spread the use of the EVT worldwide [36].

The mean EVT dwell time was of 25.67 days (95% CI 
15.16–36.18; I2 = 93.31%; P = 0.000), with a mean length 
of hospital stay of 44.43 days (95% CI 30.01–58.84 days; 
I2 = 80.82%; P = 0.000), both results showing relevant statisti-
cal differences between all the included studies. These results 
can be associated with the differences between the studies 
population, inclusion of acute to chronic defects, defects with 
and without an associated collection, and the use of adjunc-
tive therapies. Additionally, personal and local experience may 
also interfere with the results, as well as the type of the device. 
Leeds SG, et al. [26], presented a mean of 81.30 days (95% CI 
56.59 to 106.00 P = 0.000) with the use of the OPS in all cases 
while Archid R et al. [25] reported a mean of 37.04 days (95% 
CI 23.27 to 50.81 P = 0.000) using the OFD in some cases.

Regarding AEs, moderate AEs were reported in 6% of the 
cases, including one case of bleeding [25] and one case of 
acute pancreatitis [26]. No serious AEs or deaths related to 
the EVT were reported.

Despite this being the first systematic review and meta-
analysis evaluating the role of EVT in the management of PBS 
leaks and fistulas, our study has some limitations. The major 
limitation is the small number of studies and patients included 
in the analysis due to the paucity of available literature. As a 
quite new technique, no randomized clinical trials, as well as 
cohort studies, are available, which contributes to the high risk 
of bias in all the included studies in this analysis. Second, the 
lack of standardization of clinical conditions can directly affect 
the results. Relevant data such as time of the defect, defect 
size, presence of an associated collection, EVT devices used, 
negative pressure regimens, and clinical management was 
not reported or standardized in the evaluated studies, which 
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precludes a more detailed analysis. Despite these limitations, 
the high clinical success and adequate safety profile found in 
our study suggest that EVT is a promising therapeutic option 
for the management of PBS leaks and fistulas.

Given the established efficacy and safety profile of the 
EVT in the management of transmural GI defects, including 
PBS complications as demonstrated in this meta-analysis, 
novel indications are currently being explored, including 
preemptive EVT after surgery and treatment of GI hem-
orrhages [37–41]. The use of prophylactic EVT presented 
satisfactory results in several series [37–39]. Loske et al. 
[39] successfully used the OPF in a TLT as a prophylactic 
EVT after an Ivor-Lewis esophagectomy allowing for early 
nutrition and healing with a mean treatment duration of 
8 days. In our experience, prophylactic EVT can also be 
used after high-risk surgeries such as revisional bariatric 
surgery, pancreaticoduodenectomy, and colorectal anasto-
mosis after radiotherapy [40]. Recently, we described its 
use for diffuse duodenal hemorrhage in critically ill patients 
with severe inflammatory states, with 100% technical and 
clinical success. Our approach was based on the mecha-
nisms of action of the EVT which include improving local 
inflammation by micro/macro deformation, reduction in 
intraluminal pressure, clearance of gastric and biliopancre-
atic secretions, and changes in tissue perfusion [41].

In summary, this systematic review and meta-analysis 
showed that the use of the EVT as a first or second-line ther-
apy, alone or associated with an adjunctive therapy, is a safe, 
and effective approach for the management of PBS leaks and 
fistulas. Notwithstanding, it is critical to understand that the 
treatment of patients with PBS transmural defects is chal-
lenging and an individualized approach is required to decide 
what treatment is the most appropriate for each situation. 
Until now, there has been a relative lack of data to support 
any technique as a gold standard method, and often more 
than one intervention is required. Personal and local exper-
tise, resource availability, potential advantages, and disad-
vantages of each therapy, and patient preferences should be 
considered when choosing the best treatment strategy. Ulti-
mately, a multidisciplinary approach is essential [42–47].

Future, ideally randomized clinical trials, providing more 
high-quality data regarding the use of EVT for the treatment of 
leaks and fistulas PBS, are warranted to confirm our findings.

Conclusion

Endoscopic vacuum therapy (EVT) appears to be a safe and 
effective approach for the management of post-bariatric sur-
gery leaks and fistulas. However, its use may be associated 
with multiple endoscopic sessions and a longer length of 

hospital stay. The low quality of data available must be con-
sidered when interpreting our findings.
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