
Introduction
Over the past few decades, gastric bypass and sleeve gastrec-
tomies have become popular procedures in the management
of morbid obesity [1]. However, despite being relatively safe
for weight loss, leakage remains one of the most feared compli-
cations after both operations and can lead to significant mor-
bidity and mortality [2–4]. The management options vary be-
tween immediate surgical intervention, endoscopic interven-
tion (closure of the leakage site or stenting), and conservative
management depending mainly on the patient’s clinical condi-
tion, as well as the time of onset in which the leak is identified.
Endoscopic stenting was initially proposed to treat postopera-

tive anastomotic strictures/stenoses [4]. But as it was shown
to decrease intraluminal pressure, it was suggested that it may
play an effective role in the management of leaks as well.

One of the main advantages of endoscopic management is
providing healing while still allowing for oral nutrition [5]. How-
ever, the use of fully covered, self-expandable, metallic stents
(FCSEMS) in endoscopic management brings a number of con-
cerns, such as stent migration, tissue ingrowth, impaired un-
derlying tissue oxygenation when the stent is kept for long peri-
ods of time, and the need for repetitive endoscopic interven-
tions to reposition or remove the stent [4–6]. The use of de-
gradable biomaterials may decrease/eliminate some of these
risks. In this paper, we report a series of four patients in whom
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ABSTRACT

Background and aims Postoperative leak is one of the

most feared complications after bariatric surgery. Endo-

scopic stenting is used to manage leaks by decreasing the

gastrointestinal intraluminal pressure. The main advantage

of endoscopic management is providing healing while still

allowing for oral nutrition. However, limited literature ex-

ists on whether biodegradable stents can be used to control

leaks when conventional metallic stents fail.

Methods Our series consists of four patients who were

found to have a leak as a complication of bariatric surgery.

Two patients were initially managed by abdominal/chest

drainage, and one required total parenteral nutrition. Con-

ventional endoscopic exclusion techniques with short and

long fully covered metallic stents were tried and failed in

three of the four patients included in this series. Thus, bio-

degradable stents were used as a rescue option.

Results Biodegradable stents provided immediate im-

provement for all of the patients, and Gastrografin studies

were leak-free 2 days after the procedure. All patients

were started on oral feeding and discharged home within

5–6 days later. Minimum outpatient follow-up of 8 weeks

was achieved with no issues. Follow-up endoscopy was per-

formed 2–3 months later in three patients and showed

completely resorbed stents. The only drawback was the

mucosal reaction to the stent causing dysphagia in two pa-

tients, who eventually needed esophageal dilatation.

Conclusion Biodegradable stents have the potential to

provide a reasonable rescue option to manage post baria-

tric surgery leaks in patients who fail conventional endo-

scopic exclusion methods. However, data from larger stud-

ies are needed to collect information on which theoretical

advantages/disadvantages of degradable biomaterials ap-

ply to real practice.
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biodegradable stents were used for the treatment of leakage
post gastric bypass/sleeve gastrectomy.

Endoscopic stents used in this series
In the first three patients who had a staple line leak after laparo-
scopic sleeve gastrectomy, Niti-S MEGA (TaeWoong Medical,
Seoul, South Korea) fully-covered, metallic esophageal stents
(diameter 24 mm; length 180mm) were used. SX-ELLA Esopha-
geal Degradable BD–BD (ELLA-CS, Trebes, Hradec Králové,
Czech Republic), non-covered, esophageal, biodegradable
stents (diameter: body 23mm, flares 28 mm; length 100mm)
were used as a rescue treatment when metal stents had been
tried and failed.

Case presentation
Case 1

A 56-year-old woman with hypothyroidism and type II diabetes
mellitus who had a sleeve gastrectomy with Billroth II gastroje-
junostomy in an outside institution, was discovered to have a
leak 2 weeks after the procedure. The patient was admitted
for further work-up and possible endoscopic/surgical interven-
tion. Her first CT image showed a collection in the subdiaphrag-
matic region. The patient was started on supportive measures,
a drain was inserted, and an esophagogastroduodenoscopy
(EGD) was done. EGD showed erythema, edema, and inflamma-
tory changes at the site of the Billroth II anastomosis and the
staple line of the sleeve. A fully-covered self-expandable metal
stent (FCSEMS) was inserted 35cm away from the incisors, and
the patient was returned to the ward for ongoing care. None-
theless, she did not improve, and the leak started to cause com-
plications as noted by abnormal kidney function (acute kidney
injury). A gastrografin study was performed and showed that
there was persistent leakage in the proximal stomach. EGD
was repeated and revealed migration of the stent and ulcera-
tive changes along the sleeve line. Therefore, the stent was re-
positioned, but another gastrografin study demonstrated that
the extent of the leak had not changed; the metal stent was re-
moved 3 days later and replaced with a 100-mm-long biode-
gradable one (▶Video 1). No further leakage was identified on
imaging after the procedure. The patient returned to an oral
diet a few days later and was discharged shortly afterwards.
Upon her 3-month follow-up, she presented to the clinic with
dysphagia. Another endoscopy was performed and showed a
completely resorbed stent and a healthy anastomosis line, but
a diffuse granulation tissue with a benign appearing, severe
stenosis in the lower third of the esophagus. This required two
dilatation attempts, one done during the same procedure, and
the second performed 2 weeks later. The patient then comple-
ted 14 months of follow-up with no complaints or need for any
further intervention.

Case 2

This is a 39-year-old woman who was discovered to have a leak
after gastrografin studies during the intermediate period (5–6
days) post sleeve gastrectomy. She was initially managed with

an endoscopic metal stent (FCSEMS) and draining the collec-
tion. However, she did not show any response, and gastrografin
images still demonstrated an area of contrast leakage in the
mid and proximal stomach. Therefore, the stent was removed,
and EGD was repeated 2 days later to show congestion, erythe-
ma, and inflammation along the staple line, as well as a large,
leaking gastric fistula which was clipped during this procedure.
A 100-mm-long biodegradable stent was also placed 25 cm
away from the incisors (▶Fig. 1), and the patient started to im-
prove and take nutrition orally 3 days later. A follow-up barium
meal was administered 6 weeks after insertion and showed no
leak. However, due to her complaining of gastroesophageal re-
flux disease (GERD) symptoms, a gastroscopy was performed.
The leak was closed (▶Fig. 2); however, the site of the biode-
gradable stent was covered with ingrown tissue, which was be-
nign looking and causing a moderate intrinsic stenosis in the
lower esophagus. The gastroscope could not be passed during
this procedure, so it was repeated the day after and ended with
successful dilatation. The patient completed a follow-up to 8
months afterward with no issues.

Case 3

The third case is a 35-year-old woman who presented with a
leak a month after sleeve gastrectomy in an outside hospital.
The patient was initially managed in her original center with ab-
dominal and chest drainage, total parenteral nutrition, and
endoscopic metallic stenting. The leak was controlled in the be-
ginning, but the patient returned to being febrile a week later.
In our hospital, we continued the same supportive manage-

Video 1 Removal of metal stent and replacement with a 100-
mm-long biodegradable one. 00:04 Endoscopic view of the jeju-
num and the mucosal reaction to the previous fully-covered met-
al stent. 00:11 Clips seen at the gastrojejunal anastomosis (Bill-
roth II gastrojejunostomy). 00:17 Normal gastric antrum. 00:20
Normal duodenal mucosa. 00:27 Pus coming from the leakage
site close to the gastroesophageal junction (proximal stomach).
01:03 Large defect at the proximal stomach leaking into the peri-
toneum. 01:31 The guiding wire being introduced up to the jeju-
num in preparation for biodegradable stent delivery. 01:34 Bio-
degradable stent in place covering the leakage site.
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ment and repeated her gastrografin study, which showed a per-
sistent leak at the gastroesophageal junction. Nevertheless, our
attempts to control her condition with FCSEMS failed twice, so
a 100-mm-long biodegradable stent was used as a rescue op-
tion. Three days after the procedure, no further leakage was

seen on contrast studies and the patient was discharged home
on an oral diet 5 days later. Similar to what happened with our
patient in Case 2, another endoscopy was performed after 8
weeks due to the patient complaining of GERD symptoms. The
stent was seen to be covered with granulation tissue, and argon
plasma coagulation (APC) was carried out to debulk these
changes. Four-month follow-up was completed successfully
with no further complications.

Case 4

The last patient is a 35-year-old man who was planned for a
Roux-en-Y gastric bypass in our hospital. Three weeks after sur-
gery, signs of postoperative leakage started to show. His initial
CT images and gastrografin studies were highly indicative of
contrast leakage at the site of the gastric anastomosis. There-
fore, he was managed by draining the collection, and an endo-
scopic assessment was requested. EGD showed a disrupted sta-
ple line with ulcerative changes involving the gastrojejunal
anastomosis and extending to the alimentary jejunal limb. Due
to the small size of the gastric pouch, neither long nor short
metallic stents could be placed, so the procedure was repeated
2 days later and a 100-mm-long biodegradable stent was suc-
cessfully inserted (▶Fig. 3). No evidence of contrast leakage
was seen on subsequent imaging, and the patient was dis-
charged on an oral diet a few days later. He completed a fol-
low-up of 8 weeks with no issues or complaints.

Discussion
Postoperative leak is one of the most feared complications after
bariatric surgery [2–4]. It can occur because of mechanical
causes (direct tissue injury) or aggressive tissue dissection (is-
chemic causes) [4]. Many authors recommend gentle handling
of the tissues and staple line reinforcement as methods of pre-
vention, but leakage remains a concern that can affect the

▶ Fig. 3 Endoscopic view of the biodegradable stent.

▶ Fig. 2 Final endoscopic image showing complete closure of the
leak. It also shows the mucosal reaction to the stent which caused
a benign looking, moderate esophageal stenosis.

▶ Fig. 1 Contrast study showing the position of the biodegradable
stent as marked by the arrows.
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postoperative course in up to 5% of patients [7]. Endoscopic
management varies between direct closure techniques (clip-
ping or fibrin glue), or placement of endoprosthetic stents [3,
4]. The latter approach used to be adopted for the treatment of
anastomotic strictures. Nevertheless, stents may also play an
effective role in decreasing the leakage by relieving the intra-
luminal pressure, and they have been shown to bring an im-
mediate symptomatic relief and to provide healing while still al-
lowing the patient to return to an oral diet [5].

However, despite the impressive response to metallic stents
that has been shown in previous studies, some patients may
still need an alternative option. Our series described four pa-
tients (three women) who were found to have a leak as a com-
plication of sleeve gastrectomy or Roux-en-Y gastric bypass,
and three of them failed the conventional endoscopic exclusion
techniques with fully-covered, self-expandable, metallic stents
(FCSEMS). Biodegradable stents were successfully used as a res-
cue option and provided clinical advantages similar to those of-
fered by metallic ones. The only drawback we faced during our
experience was the mucosal reaction to the stent in two pa-
tients, mandating the need for esophageal dilatation.

Endoscopic stents are usually able to effectively seal any leak
to facilitate healing while still allowing food particles and secre-
tions to pass. Their reported success rate in managing acute
leaks after bariatric surgery is 50–89% [5, 11]. To our knowl-
edge, not many studies have addressed the issue of when, and
why, FCSEMS may fail, but one of the major reasons to be con-
sidered is the high migration index that approaches 58% in
some series, with comparable risk in metallic and polyester
stents [4, 5]. Although migrations observed in this series were
a few centimeters, they were sufficient to uncover the site of
the leak, which compromised healing and explained why they
were unsuccessful when tried in three of our patients. As for
our patient in Case 4, we opted for a biodegradable stent as a
first option because he was the only one who had an anastomo-
tic leak after gastric bypass surgery. FCSEMS are not designed
for placement in a gastric pouch. For the stent to be stable in
place, we need to ensure a good amount of friction between
the stent and the mucosal surface. This is feasible when the
stent is placed in the esophagus after a sleeve gastrectomy.
When placed across a gastrojejunal anastomosis, however, a
considerable length of the stent is left with no contact with
the mucosal surface, particularly at the gastric pouch, which
may contribute to a higher risk of migration in bypass cases [5].

The use of degradable biomaterials for medical applications
is not new [6]. The biodegradable cardiovascular stent market
has dominated this field of medical research for years, and
many of its products are being reported in the stages of post-
marketing surveys [6, 8, 9]. Clinical experience with these
stents in gastrointestinal applications has also been expanding
and showing promising results over the past few years (e. g.,
benign esophageal strictures, achalasia, and postoperative
intestinal and colonic strictures) [6, 10]. The main advantage
of using uncovered biomaterials in the manufacturing of biode-
gradable stents is ensuring a more stable positioning, thus re-
ducing the risk of migration. But other clinical advantages in-
clude limiting the immune response and the mucosal reaction

to the stent, less carcinogenicity, teratogenicity, and toxicity.
And since these materials are naturally degraded by the pa-
tient’s immune system, they would limit the need for frequent
endoscopic interventions to replace, reposition, or remove the
stent. However, one needs to keep in mind that many of these
advantages are theoretically assumed because of the inherent
qualities of biomaterials, and a case series does not provide e-
nough information on the practicality of using them as the
standard of care. For example, one of the leading practical con-
cerns about biomaterials is the possibility of losing the stent’s
integrity/radial force with time. Additionally, the cost of these
stents may remain a significant limitation that can restrict their
widespread adoption for gastrointestinal applications [6].

In conclusion, although a case series does not establish con-
clusive evidence of their non-inferiority or superiority, biode-
gradable stents may still provide a reasonable rescue alterna-
tive to manage post bariatric surgery leaks in patients who fail
conventional endoscopic exclusion methods. In our experience,
stent migration and loss of radial force did not limit the clinical
advantages observed in our patients. However, data from more
extensive studies are needed to examine which theoretical ad-
vantages/disadvantages of degradable biomaterials apply to
real practice.
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