
Copyright © 2022 Korean Society of Gastrointestinal Endoscopy 141

INTRODUCTION

Postoperative leakage is considered to be the most frequent 
complication after laparoscopic sleeve gastrectomy (LSG), 
occurring at a rate of 1.9% to 2.4%.1 Leaks are most often the 
result of proximal staple line disruption and may trigger the 
formation of intra-abdominal collections.

Leak sealing using a self-expanding metallic stent (SEMS) 
while simultaneously ensuring adequate percutaneous col-
lection drainage was the first non-surgical therapeutic option 
proposed for this complication, whereas reintervention was 
recommended as salvage treatment in non-responding cases.1 

In the last few years, endoscopic internal drainage (EID) of 
the collection by placing plastic double-pigtail stents (DPS) 
through the leak site in the gastrointestinal lumen has gained 
ground. EID is a safe and effective intervention, particularly 
for early post-bariatric surgery leaks where the collection has 
not yet been drained percutaneously.2-4 However, mild com-
plications (e.g., mucosal lacerations and asymptomatic stent 
migration) have been reported.3 Herein, we describe a case of 
gastrobronchial fistula (GBF) due to DPS-induced diaphrag-
matic injury.

CASE REPORT

A 44-year-old woman underwent LSG for class III obesity 
(body mass index, 41 kg/m2). On the 3rd postoperative day, 
she developed abdominal pain associated with fever (38.3°C) 
and increased C-reactive protein (CRP) (94 mg/dL). A barium 
swallow study revealed a leak at the level of the gastroesopha-
geal junction, and a computed tomography (CT) scan showed 
a left subphrenic fluid collection. Antibiotics were adminis-
tered, and she was transferred to our hospital for further man-
agement. At admission, an abdominal drainage tube—placed 
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during the operation—was in place, but without communica-
tion with the fluid collection. On endoscopy, the leak orifice 
was identified 1 cm below the esophagogastric junction at the 
proximal part of the staple line, and there was no associated 
stenosis in the upper gastrointestinal lumen. The purulent col-
lection was opacified (Fig. 1A, B) and drained using two 7 Fr 
10 cm DPS (Wilson-Cook Medical Inc., Winston-Salem, NC, 
USA; Fig. 1C). A nasojejunal feeding tube was left in place for 
adequate nutrition. Repeat CT scan showed reduction in fluid 
collection. The patient improved clinically and was discharged 
one week later.

During the following weeks, she complained of subtle ab-
dominal pain radiating to the left shoulder, even though the 
inflammatory markers had normalized. On follow-up CT, the 
collection appeared to have increased in size (7 cm); thus, we 
re-evaluated the patient endoscopically to improve EID. Two 
months after deployment, the initial DPS were removed and 
three new ones (7 Fr / length 4, 5, and 7 cm) were deployed. 
Contrast injection from the ~5 mm leak orifice did not reveal 

a GBF or other complications (Fig. 1D-F).
Unfortunately, two months later, the patient presented with 

7-day onset of nausea and post-prandial productive cough. 
She was febrile (38°C) with an increased CRP level (56 mg/
dL). CT showed an increased air-containing fluid collection, 
exerting a mass effect on the pulmonary parenchyma. Sur-
prisingly, the DPS had migrated and were now invading the 
diaphragm with their proximal ends located intrathoracically 
at the level of the pleura (Fig. 2). Esophagogram demonstrated 
a GBF communicating with the proximal end of the stents. 
The patient received intravenous antibiotics, and all the stents 
were retrieved. A 15 cm partially-covered SEMS (UltraflexTM; 
Boston Scientific Corporation, Marlborough, MA, USA) was 
deployed to cover the leak. A 6 Fr nasocystic catheter was left 
in the collection for 3 days to facilitate external drainage. Four 
days later, GBF was still apparent on the esophagogram (Fig. 
3A).

The patient improved progressively during the following 
weeks, complaining only of intermittent non-productive 

Fig. 1. (A, B) Post-laparoscopic sleeve gastrectomy leak communicating with subphrenic fluid collection appeared opacified during gastroscopy. (C) Endoscopic 
internal drainage was performed by deployment of two double-pigtail stents with the proximal part in the collection and the distal part in the gastric sleeve. (D) Initial 
stents were removed endoscopically two months later. (E) Contrast injection showed persistence of collection but no sign of fistula. (F) Deployment of three new 
stents was done. 
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Fig. 3. (A) A gastrobronchial fistula was demonstrated during barium swallow study four days after esophageal stent deployment. (B) Three weeks later, esophago-
gram showed sealing of the two ends of the esophageal stent with distal and proximal hyperplasia and no sign of fistula persistence was evident. 

A B

Fig. 2. (A) Computed tomography demonstrated double-pigtail stents invading 
the diaphragm. (B, C) Inflammatory collection with presence of a hydroaeric level 
around the stents and opacification of the left lower bronchus communicating 
with them was seen. 
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cough. As expected, tissue overgrowth developed at both 
ends of the esophageal stent, which permitted sealing of the 
fistula orifice. There was no sign of a persistent GBF on esoph-
agogram performed 3 weeks after SEMS deployment (Fig. 
3B). SEMS was successfully removed using the stent-in-stent 
technique 11 weeks after deployment (Fig. 4A-C). Contrast 

injected during this last procedure demonstrated leak closure 
and the absence of GBF. These findings were confirmed on 
follow-up esophagogram and CT (Fig. 4D-F). The patient was 
asymptomatic after the fistula resolution at nine-month fol-
low-up.
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DISCUSSION

GBF is a rare but severe complication of LSG leak.5 It is 
usually the result of a chronic subphrenic collection leading 
to pulmonary abscess and fistula formation. It should be sus-
pected in every patient who has undergone LSG and presents 
with respiratory symptoms, including productive cough and 
thoracic pain. Cross-sectional imaging is used as the first diag-
nostic modality to identify any associated inflammatory col-
lection and, when combined with swallowing of oral contrast, 
it may delineate the fistula tract. Unfortunately, GBF is asso-
ciated with severe lung infections and significant morbidity. 
Various endoscopic treatment modalities have been proposed, 
including deployment of esophageal stents, injection of fibrin 
glue, and balloon dilation or stricturotomy for treating asso-
ciated stenosis. However, an important number of cases will 
eventually necessitate an advanced surgical approach, includ-
ing thoracotomy and partial or total gastrectomy. In a recent 
review, 36 cases of post-bariatric (24 post-LSG) GBF were 

identified.4 Multiple endoscopic treatments were employed for 
20 patients, leading to GBF resolution in 18 of them, while a 
definite surgical approach was chosen for 17 patients. Among 
them, an aggressive surgical treatment, thoracotomy, rib resec-
tion, and diaphragm resection, was applied in 14 patients and 
this was associated with more complications compared to the 
endoscopic treatment.4

Besides medical treatment, EID, esophageal stenting, and 
other endoscopic treatments have been used to treat post-
LSG leaks.1 EID allows intraluminal drainage of the collection 
and DPS not only partially seals the orifice, thus, preventing 
food particle migration, but also acts as a foreign body induc-
ing granulation tissue formation and fistula reepithelization.6 
EID’s place in the leak management algorithm remains un-
clear. Some authors have proposed EID in both drained and 
non-drained collections regardless of the size of the orifice,3,7 
whereas others recommend its use only in non-drained collec-
tions.1,8 EID has mainly been used for acute/early leaks, and its 
clinical success rate ranges from 78% to 84%.2,3,8,9

Fig. 4. (A, B, C) A second fully-covered metallic stent was used to remove the initial partially covered esophageal stent (stent-in-stent technique). (D, E, F) Follow-up 
esophagogram and computed tomography showed no evidence of residual fistula. 
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Both mild, such as esophageal ulcerations, dysphagia, and 
bleeding,  and severe complications like spleen invasion10 and 
perforation, occur in 5% of the EID-treated patients. Most pa-
tients are treated conservatively with stent removal without af-
fecting the treatment outcome.3 However, these complications 
justify careful follow-up, especially in patients complaining of 
residual pain with the stent in place, as in our case. Our patient 
complained of left shoulder pain two months prior to develop-
ing a productive cough. New onset of pain, which is typical for 
diaphragmatic injury, should always lead to a review of treat-
ment adequacy.

In our case, we identified some stent and disease-related 
factors that could have contributed to the GBF formation. The 
initial DPS length (10 cm) was chosen to permit adequate 
drainage of the subphrenic parasplenic collection, which may 
have been too long, causing continuous friction between the 
proximal end and the diaphragm. Moreover, tissues surround-
ing the collection (including the diaphragm crus) are also 
more fragile and prone to trauma due to persistent inflamma-
tion. 

In conclusion, this case highlights the need for close clinical 
follow-up, the importance of tailoring treatment to clinical 
presentation, and the ability to change strategy in case of 
complications. It also illustrates that even complex GBF can 
be treated,  if a multidisciplinary approach is taken, following 
more conservative approaches such as endoscopy and medical 
treatment.
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