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Abstract: Gastric leak is a serious complication of sleeve gastrectomy with a well-documented
morbidity and mortality. Depending on the series the leak rate ranges between 1 and 5%. The
treatment of sleeve gastrectomy leak is still challenging. Different procedures have been described in
management of gastric leak, both surgical and endoscopic. The treatment of gastric leaks depends on
the extent of the staple-line leak, the site of the leak and its association with stenosis. As published
data are limited, there are no still standardized guidelines on best treatment. One of the most
commonly used option in the treatment of gastric leak is esophageal stent. Its success rate reaches
70–80% but it is burdened by some complications. Stent migration is the most common complication
in the placement of esophageal stent.We present a challenging surgical in which case the use of an
esophageal stent for the treatment of a sleeve gastrectomy leak gained the resolution of the leak but
was complicated by bowel obstruction due to migration of the stent.
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1. Introduction

A sleeve gastrectomy (SG) is one of the most performed bariatric procedures world-
wide [1]. One of the most feared complications of SG is gastric leak, occurring in 1 to 5% of
the cases [2].

The management of gastric leak is complex and not yet standardized. Several differ-
ent treatment strategies have been described and include both surgical and endoscopic
approaches. The first consists of a laparoscopic revision that includes re-suturing and
drainage. The second includes the endoscopic delivery of different types of stents, closure
devices, internal drainages, and suturing [3,4].

We report on a case of gastric leak after sleeve gastrectomy that was initially treated
with a self-expandable covered metal stent, but further complicated by its migration. We
describe our management of the case and confront it with the evidence from the literature.

2. Presentation of the Case

A 41-year-old woman with a body mass index (BMI) of 42 kg/m2 underwent a
laparoscopic SG. The patient was discharged five days after surgery after a negative oral
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contrast study. One month later, the patient was admitted to Emergency Department
complaining of fever and abdominal pain. Blood exams revealed leukocytosis and elevated
C-Reactive Protein (CRP). An abdominal computed tomography (CT) scan with oral
contrast revealed a proximal gastric leak of the sleeve and a subphrenic abscess.

The patient underwent an emergency laparoscopy with drainage of the subphrenic
abscess combined with abdominal lavage and was admitted to the Intensive Care Unit (ICU)
due to the severe septic status. Total parenteral nutrition and broad-spectrum antibiotic
therapy were administered. After five days, the patient was discharged from the ICU
and admitted to the regular floor. Ten days later, a second CT scan with oral contrast
confirmed that the gastric leak was still present just below the esophagogastric junction. An
esophageal fully covered metal stent measuring 24 × 200 mm (Niti-S, Taewoong Medical,
Seoul, Korea) was placed endoscopically at the leak site. The patient resumed oral feeding
the day after and was discharged eight days later.

After one month, the woman returned to the ED with abdominal distension, vomit-
ing and with respiratory distress due to aspiration pneumonia. An urgent gastroscopy
documented the absence of the stent in the gastric sleeve and several superficial ulcers of
the gastric mucosal layer. An oral contrast enhanced CT scan documented the migration
of the stent at the distal ileum, just before the ileocecal valve and diffuse dilatation of the
jejuno-ileal tract (Figure 1).

Figure 1. CT scan: the stent is clearly visible proximal to the ileocecal valve. The jejunum and ileus
are dilated.

The patient was taken to the operating room. Access to the abdominal cavity was
achieved via mini laparotomy. An enterotomy on the distal ileum allowed the retrieval
of the stent (Figures 2 and 3) and then closed with interrupted sutures (Figure 4). After
adhesiolysis, an intraoperative methylene blue dye test was performed, excluding any
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remaining leak at the esophagogastric junction. Postoperatively, the patient was admitted
to the ICU for five days, until the recovery of a satisfactory respiratory function and later
transferred to the surgical ward. The remaining hospital course was uneventful, and
the patient was discharged in good clinical conditions with a progressive oral refeeding
program. Gastroscopy and upper gastrointestinal series showed definitive healing of
the leak with a blind pseudodiverticulum, which was treated endoscopically with the
application of the Tisseel (Baxter Healthcare Corporation, Deerfield, IL, USA) fibrin sealant,
which contains blood coagulation factors such as fibrinogen, factor XIII, thrombin, aprotinin
(antifibrinolytic agent), and calcium chloride.

Figure 2. Obstructed ileus.

Figure 3. Migrated stent.
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Figure 4. Final intestinal anastomosis.

3. Discussion

Gastric leak is a serious complication after sleeve gastrectomy, occurring in between
1.85 and 2.7% of the cases, according to recent literature [5], with a mortality rate between
0.4 and 3.7% [2,3].

Gastric leak may be caused by multiple factors, including technical, mechanical, and
ischemic causes. Stapler misfiring, defects in sleeve stapling and suturing, devasculariza-
tion of the gastric fundus at the angle of His, gastric stenosis, and kinking are all factors
contributing to its genesis [4,6].

According to the presentation timing, gastric leak can be acute (occurring < 7 days),
early (presentation in 1 to 6 weeks), late (presentation in 6 to 12 weeks), and chronic
(presentation after 12 weeks) [4,7]. The clinical presentation and severity are strictly related
to the entity of the staple-line leak.

Surgical lavage and drainage or percutaneous drainage of any intrabdominal collection
and placement of covered stent are the cornerstone procedures for the treatment of leaks
after SG. In recent years, other minimally invasive devices have been introduced to treat
staple-line leak, such as over-the-scope clip, vacuum systems, and pig-tail drainages [6,8,9].

Endoscopic placement of a stent excludes the defect and helps to seal the leak while
reducing intraluminal pressure. Moreover, the use of a stent allows the patient to resume
early oral feeding [10] and currently represents the most effective treatment.

At present, there is a lack of standardized protocols and guidelines for the management
of gastric leaks. In 2015, Nedelcu et al. [3] proposed an algorithm for endoscopic treatment
based on the size of the fistula and the presence of the gastric stenosis.

In 2016, the European Society of Gastrointestinal Endoscopy (ESGE) indicated that
temporary stent placement can be considered for treating fistulas or benign esophageal
perforations (strong recommendation; low quality of evidence) [11]. Furthermore, the
American Society for Metabolic and Bariatric Surgery (ASMBS) has recommended stent
placement, among other endoscopic techniques, for the treatment of fistulas developing
after bariatric surgery [12].

Self-covered metallic stents have a success rate of 75–80% [3,4], although they are not
exempt from complications such as bleeding and perforation, which are the most severe.
Stent migration is another frequent complication [4,8,13].
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Its occurrence delays leak closure increases the number of endoscopic procedures,
and, consequently, increases the likelihood of severe adverse events. Several alternatives,
including stent fixation with placement of metal clips or endoscopic suture, have been
reported to prevent stent migration [14,15].

A novel type of stent, which is longer and with a larger diameter, more flexible, and
with higher profile edges, has been recently introduced to overcome this issue.

A recent systematic review and metanalysis focused on the differences among cus-
tomized bariatric stents (CBS) and conventional esophageal stents [16]. Clinical success rate
was similar in the two groups. Customized stents were associated with fewer endoscopic
procedures and shorter time to leak closure.

Surprisingly, the authors of the review found a higher migration rate for CBS with
the Niti-S-Mega Stent compared with conventional stents such as the one described in our
clinical case. This finding is explained by the authors by the fact that CBS are fully covered
stents and stimulate peristaltic movements with their length.

Nonetheless, standardized strategy of gastric leak management is still lacking. Only a
few case series describe treatment algorithms for gastric leak [3,17,18], probably due to the
lack of randomized clinical trials comparing the different treatment options. The variability
in leak site, size, pathogenesis, clinical, and time of presentation determines a variability in
treatment, thus requires a specific, tailored and multidisciplinary approach based on the
collaboration between the surgeon, interventional radiologist, and endoscopist.

In recent years, the management of gastric leaks after sleeve gastrectomy employs
several multistep options, often strictly integrated or sequentially performed. As described
by Nedelcu et al., a combined approach including stent placement along with endoscopic
internal drainage or double pigtail stents can improve the healing rate. Therefore, it is of
utmost importance to know the appropriate indication of each procedure and have clear
which are the potential complication of each of these options.

4. Conclusions

Gastric leak management after sleeve gastrectomy remains challenging, lacking a stan-
dardized protocol. Its successful treatment depends on a prompt diagnosis and treatment
of the leak, based on a multidisciplinary approach, after an appropriate evaluation of the
leak both endoscopically and radiologically.

The placement of an esophageal fully covered mega stent can effectively heal the
gastric leak but also presents troublesome complications, such as the stent migration with
subsequent bowel occlusion, as mentioned in this surgical case.

At present, the evidence is uncertain about what is the best endoscopic procedure
in the treatment of gastric leak or fistula after SG. Each endoscopic procedure presents
its own technical and clinical success rate with the associated possible complications and
disadvantages. Appropriate timing of the procedures, experience of the team, a multimodal
and multidisciplinary approach, and the capacity to tailor the procedure on the type of leak
still makes a tangible difference in the outcome.
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