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Introduction

Introduction Laparoscopic sleeve gastrectomy (LSG) is a commonly performed bar-
iatric surgery. Sleeve leak is the most important complication, with an incidence of
1.9 to 2.4%. Various endoscopic approaches to LSG have been used, including self-
expanding metal stents (SEMSs), glue injection, and clipping along with percutaneous
drainage. This study was aimed to study the role of endotherapy in the management
of post-LSG leaks.

Methods This study included patients referred for endotherapy for post-LSG leak
between January 2016 and December 2018. We maintained data prospectively, which
included the location and type of leak, type of endotherapy, adverse events, and time
for leak closure. Primary endotherapy included mega SEMS placement; if it failed, then
secondary endoscopic therapy was performed.

Results Seven patients (four females, with a mean age of 45.2 years) with a preop-
erative body mass index of mean 38.5 kg/m? underwent endotherapy for post-LSG
leaks. Two were acute, four were early, and the remaining one was late leak. Five were
located proximally near gastroesophageal junction and two at the midsleeve level. In
four (57.1%) patients, the leak was resolved by primary therapy. Three patients under-
went secondary therapy that included overlapping SEMS placement (in one patient),
SEMS replacement (in one patient), and short plastic biliary stent placement with Argon
plasma coagulation (APC) to create a raw surface and induce granulation tissue. The
median duration for leak closure was 12 weeks (range: 8-24 weeks). One patient who
had partial distal migration underwent overlapping SEMS placement. Three patients
had nonbleeding ulcers at the distal end of SEMS at removal.

Conclusion Endotherapy is effective and safe for the management of post-LSG leaks.
Additional endotherapy can be used if primary therapy is not successful for resolution
of the leak.

health concern in India.*> Metabolic and bariatric therapies
such as endoscopic and surgical interventions are essential

The epidemic of obesity in India causes nearly 5.8 million
deaths per year.!? Currently, obesity and its associated
comorbidities such as diabetes mellitus are major cause of
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to treat this subset of population.>* Among the bariatric and
metabolic surgeries, laparoscopic sleeve gastrectomy (LSG)
is one the most commonly performed procedure. However,
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LSG is associated with several adverse events such as bleed-
ing, leaks, and stenosis. Post-LSG leak is associated with sig-
nificant morbidity and mortality, with a reported incidence
of 1.9 to 2.4%.55 Various endoscopic therapies have been
described as minimally invasive and effective alternatives
for the management of post-LSG leaks, which include self-
expanding metal stents (SEMSs), glue injection, and clips
along with percutaneous drainage of perigastric collection.”®

In this study, we aim to evaluate the role of endoscopic
therapies for post-LSG leaks at a single tertiary care referral
center.

Methods

Institutional Review Board approval was obtained for the
study. This study included patients referred for endotherapy
for post-LSG leaks between January 2016 and June 2018.
Sleeve leak was diagnosed by clinical symptoms of pain and
signs of sepsis, if present, along with evidence of leak on oral
contrast study, cross-sectional imaging, and upper gastroin-
testinal endoscopy. We maintained data prospectively, which
included location and type of leak, type of endotherapy,
adverse events, and time required for leak closure. Post-LSG
leaks (=Fig. 1) were classified as acute (first postoperative
week 1), early (postoperative weeks 1-6), late (postoperative
weeks 6-12), and chronic (postoperative week 12 or more).'°
Primary endotherapy includes mega SEMS (Taewoong
Niti-S Megastent, Cook Medical, Bloomington, Indiana,
United States) placement (=Fig. 2). Patients were advised
to start liquid diet from the second day of the procedure,
and, if tolerated, to start soft diet from the third to fifth day.
Afterward, patients were advised for regular diet as advised
by a trained nutritionist. Patients were advised for follow-up

Fig. 1 Endoscopic view of postlaparoscopic sleeve gastrectomy leak.
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Fig. 2 Fluoroscopy showing mega self-expanding metal stent.

after 8 to 12 weeks for the removal of SEMS and the assess-
ment of leak closure or early if clinically indicated. If the leak
closure failed, then a secondary endoscopic therapy was per-
formed, which includes either SEMS replacement or overlap-
ping SEMS placement or other endotherapies such as APC to
create a raw surface to induce tissue reaction, which will pro-
mote leak closure and short plastic biliary stent placement
to facilitate internal drainage of perigastric collection, and
so on. Overlapping SEMS was placed in case of partial distal
migration, whereas SEMS was replaced if significant mucosal
defect is present at removal of the initial SEMS. Other sec-
ondary endotherapies were considered for small leaks. Leak
closure was documented by oral contrast study and endos-
copy. Perigastric collections were drained by ultrasound
or computed tomography (CT) guided percutaneous drain
placement whenever clinically indicated.

Results

Between January 2016 and December 2018, seven patients
were referred for endoscopic management of leaks following
LSG performed at other institutions. Of the seven patients,
three (43%) were males and 4 (57%) were females, with a mean
age of 45.2 years (range: 31-55 years). The mean preoperative
body mass index was 38.5 kg/m? (range: 32.3-54.7 kg/m?).
Two leaks were acute, four were early, and one was late.
Majority (five) leaks were located proximally near the gas-
troesophageal junction and two were midsleeve leaks. No
patients had multiple staple line leaks.
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Six patients underwent ultrasound or CT-guided percu-
taneous drainage of perigastric collection before endoscopic
therapy, and one patient had small collection, which was
managed with ultrasound-guided single-time aspiration. All
seven patients had leak resolution either by primary therapy
(four patients [57.1%]) or secondary therapy (one with over-
lapping SEMS placement, one with SEMS replacement, and
one with APC and short plastic stent placement) at a median
of 12 weeks (range: 8-24 weeks). We placed SEMS as primary
therapy for 8 to 12 weeks. Four patients achieved leak heal-
ing with a single SEMS placement. SEMS was removed before
12 weeks in these patients. One patient required overlapping
SEMS placement at the sixth week for partial distal migra-
tion; both stents were removed at 16 weeks. Another patient
underwent SEMS replacement at 10th week for persistent
leak after the first SEMS removal with complete healing
and stent extraction at 19th week. One patient underwent
short plastic biliary stent placement for internal drainage of
small perigastric collection and APC to create a raw surface
and induce granulation tissue. Minor adverse events (in two
patients) such as pain, nausea, and vomiting were resolved
with conservative treatment. There were nonbleeding ulcers
at the distal end of the stent due to wide distal flare in three
patients.

Discussion

LSG is one of the most commonly performed bariatric surgery.
Post-LSG leak is an important complication, with an overall
incidence of 1.9 to 2.4%. Various therapeutic strategies have
been described for its management based on the clinical pre-
sentation. A prompt laparoscopic drainage with an omental
patch or primary closure of defect is ideal for patients with
clinical instability. However, a stable patient with leak can be
managed with endoscopic intervention along with percuta-
neous drainage of perigastric collection.

Our study has shown an overall success of 100% at a
median of 12 weeks (range: 8-24 weeks). Overall, 57.1% of
patients (4/7) achieved leak closure with primary endother-
apy by SEMS placement and 28.6% (2/7) achieved leak closure
with additional SEMS placement. One patient underwent
APC and short plastic stent placement after failure of SEMS.
There were no serious adverse events related to endotherapy
except for one partial distal migration, and four patients had
nonbleeding ulcers at the distal end of the stent.

Endotherapy for post LSG leaks is a minimally invasive
therapeutic option with early ambulation, short hospitaliza-
tion and allows initiation of enteral feeding.!'? The develop-
ment of post LSG leaks is attributed to gastric wall ischemia,
increased intraluminal pressure due to low compliance of
gastric sleeve, and stenosis of the sleeve.!%'3 After placement
of SEMS, intraluminal pressure will be reduced and enteral
nutrition can be allowed as stent will bypass the leak and
aids in healing.

We used Taewoong Niti-S Megastent (24 mm wide and
230 mm long with two 32-mm-wide flared ends) as primary
endotherapy. This specially designed stent has a low risk of
migration and covers the entire length of the gastric sleeve
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to provide effective drainage, which is major determinant for
leak healing.!"* SEMS-related adverse events include intol-
erance, hemorrhage, migration, reflux, and stent-related
stricture formation. In this study, three patients developed
stent-related ulcers and one patient had partial migra-
tion. There was technical difficulty in retrieval of partially
migrated SEMS, and therefore the patient underwent over-
lapping SEMS placement to facilitate retrieval using SEMS in
the SEMS technique.'>'® SEMS replacement was performed
in one patient as there was significant mucosal defect after
retrieval of the initially placed SEMS.

A single-center study of 21 patients from New Zealand
has shown 95% post-LSG leak closure at a mean duration
of 10.7 weeks of endoscopic therapy, with a 19% migration
rate.® A modified SEMS Taewoong Niti- S Beta I (24 x 200 mm
double antimigratory cuffed stent) with uncovered proximal
flare (10 mm) has shown reduced inhospital stay and time
required for leak closure.® Another study of 81 patients has
shown 82% leak closure with stent migration in 18% patients
with stent-related mortality due to bleeding.!” Hamed et al
recently reported 73.3% clinical success with a 17.8% migra-
tion rate.'? This study has shown 85.7% (six of seven patients:
four patients with single SEMS, two with two SEMS) success
rate with SEMS with a 14.3% migration rate.

The placement of short plastic stent endoscopically in
perigastric collection can provide internal drainage. This
therapeutic option has a 95% success rate, with a mean of
55.5 days, till leak closure.'® However, this approach should
be reserved for leaks smaller than 10 mm. We used this
approach along with APC as secondary therapy in one patient
in whom small leak was persistent after SEMS removal. We
consider endoscopic mega SEMS as the primary option for
large leaks and other supplementary therapies such as
internal drainage with plastic stents, metal clips, OTSC clips
(OTSC, Ovesco AG, Tuebingen, Germany), and APC if primary
therapy fails. Endoscopic suturing using Apollo Overstitch
Suturing System (Apollo Endosurgery Inc., Austin, Texas,
United States) is an attractive approach for leak closure if it is
technically feasible.'®*® The use of supplementary endother-
apy should be determined by endoscopic appearance of leak,
local expertise, and patient preference.

There are a few limitations of this study apart from being
retrospective. This series does not include all consecutive
patients of post-LSG leaks but only who were referred for
endotherapy for post-LSG leaks from other institutes.

In conclusion, post-LSG leaks can be managed by endother-
apy with significant success rates and acceptable morbidity.
The improvement in stent designs along with supplementary
use of other endoscopic therapeutic modalities can further
improve clinical success in such patients.
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