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Endoscopic vacuum assisted closure of gastrocutaneous fistula after sleeve
gastrectomy combined with fibrin sealant
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Abstract

Treatment of gastrointestinal fistulas after staple line leaks is difficult and non-invasive procedures such as endoclips, stents or endoscopic vacuum
assisted closure (E-VAC) are sometimes not adequate. Fibrin sealants (FS) may promote healing, although today are used mainly to prevent
anastomosis dehiscence within digestive tract. The authors present a 37-year-old female patient who developed a chronic gastrocutaneous fistula
after sleeve gastrectomy for severe obesity treated successfully with a combination of E-VAC and a fibrin sealant. Long term peritoneal drainage,
total parenteral nutrition, and antibiotic therapy for the next six weeks failed to close the leakage. Ultimately the fistula was closed after 6 changes
of E-VAC and final implementation of a fibrin sealant. The duration of treatment was 81 days, including 34 days of E-VAC treatment and FS
application. Complete closure of the fistula was visualized on gastroscopy six weeks after the treatment.
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1. Introduction

Anastomotic leakage after bariatric surgery remains the most
severe and a life-threatening complication related to high
failure rate. Fistulas resulting from leaks can penetrate into the
peritoneum, pleura or other organs and therefore they are a
challenge to surgeons (Burgos et al., 2009; Campanile et al.,
2013). The priority is effective drainage supported by
endoscopic procedures, correction of fluid and electrolyte
disturbances, and treatment of sepsis with appropriate
antibiotics (Csendes et al., 2005; Campanile et al., 2013). The
endoscopic interventions consisting of stent implantation or
endoscopic vacuum assisted closure (E-VAC) showed their
effectiveness in mild and early leakages (Borejsza-Wysocki et
al., 2015; Hwang et al., 2016).

The authors present a patient with a successfully treated
gastrocutaneous fistula following anastomotic rupture. That
two-stage strategy based on the initial retraction of the fistula
using an endoluminal vacuum dressing and then its final
closure with fibrin tissue glue. The therapy described was
performed in accordance with the principles of medical ethics
and good medical practice. Patients provided informed written
consent prior to all medical procedures and for the publication
of this report.
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2. Case report

A 37-year-old female patient was admitted to the authors’
surgery clinic due to a late gastric leakage in the form of a
gastrocutaneous fistula after a bariatric procedure and after
ineffective conservative treatment lasting over six weeks. In
February 2019, the patient underwent sleeve gastrectomy for
severe obesity and then in five days she required a reoperation
due to a subphrenic abscess. During relaparotomy the
anastomosis was not visualized due to adhesions and fibrin
deposits. Therefore, the peritoneal cavity was only irrigated
with a normal saline solution and a drain under the diaphragm
was left. In the next two days discharge consisting of pus and
gastric content appeared in the drain and Gastrografin swallow
confirmed staple line dehiscence close to the cardia. However,
despite the drainage of anastomotic dehiscence, total parenteral
nutrition, and appropriate antibiotics, a leak in an amount of
200 ml of gastric content and saliva remained. After admission
of the patient to the hospital the endoscopic assessment
revealed disruption of the esophagogastric anastomosis
transforming into a fistula with a diameter less than lem (Fig.

).
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Fig. 1. Dehiscence of the anastomosis with a gastrocutaneous fistula in
the suture line

After decision to apply E-VAC therapy a nasogastric
catheter wrapped at the tip with a polyurethane foam (Vivano®
Med Foam), with a diameter less than the dehiscence and a
length of about 2 cm, was introduced with endoscopic
measures into the gastrocutaneous fistula filling it almost
completely (Fig. 2).

Fig. 2. E-VAC insertion: a nasogastric catheter wrapped with a
polyurethane sponge is placed into the gastrocutaneous fistula canal

That catheter was connected with a vacuum generator
(Renasys EZ Plus, Smith & Nephew Medical, Hull, UK), and
a stable negative pressure of 70 mm Hg was maintained
throughout the treatment. E-VAC was changed six times every
fifth or sixth day, and during each change either the diameter
or length of the sponge was reduced. As a result, shrinkage of
the fistula was achieved, and its lumen filled with a fresh
granulation tissue. Simultaneously with vacuum therapy a
high-pressure Redon drainage of the fistula through the
external opening was applied. Thus, after five weeks of
treatment, gastric secretion was reduced from around 200 ml
per day on admission to 15-20 ml. However, further E-VAC
therapy did not result in complete closure of the fistula and still
a small amount of discharge maintained. The presence of
leakage was confirmed by air passage during endoscopy and
an outflow of orally administered dye (Fig. 3). For this reason,
seven days after changing the last vacuum dressing, the
decision was made to close the fistula with a fibrin sealant
(Tisseal, Baxter AG, Viena, Austria).
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Fig. 3. Endoscopic evaluation after completed E-VAC therapy.
Fistula channel significantly reduced and filled with a granulation
tissue

A commercially available kit consisted of freeze-dried
fibrinogen and aprotinin solution and freeze-dried thrombin
and calcium chloride in a pre-filled syringe. After preparation
according to the manufacturer's instructions the sealant, in the
amount of 2 ml, was introduced into the lumen of the fistula
through a single use polyurethane naso-gastric tube (Flocare®
PUR ENFit Naso-Gastric Tube), which was previously
inserted into the fistula canal (Fig. 4).

Fig 4. Fibrin sealant introduced into the fistula canal through a
nasogastric tube

The conservative surgical treatment was combined with
enteral immunomodulatory nutrition through a nasojejunal
tube, enriched with L-glutamine, L-arginine and medium chain
triglycerides to prevent the patient from hypoalbuminemia and
lymphopenia. Basal metabolic rate was evaluated according to
European Society for Parenteral and Enteral Nutrition
(ESPEN) including anthropometric grade and laboratory tests
e.g.. BMI 32, albumin serum range 2.88 g/dL, lymphocyte
blood count 0.77 K/uL and TIBC 210 ug/dl. Finally, fistula was
completely healed in 81 days, including 34 days of E-VAC
treatment combined with final application of fibrin sealant.
Patient was put on oral fluids second day after sealant
application, and on normal diet the third day after application.
Discharge through the Redon abdominal drain ceased just after
the sealant introduction and it was removed following
ultrasonographic assessment on the third day after the
procedure. Endoscopic examination performed in 6 weeks
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from sealant application showed complete healing of the fistula
(Fig. 5). Weight loss of the patient, from sleeve gastrectomy to
the fistula healing, was estimated on 18 kg (14% of body
weight).

Fig. 5. Follow-up gastroscopy: assessment of the anastomosis line
revealed a small scar at the site of the previous fistula
3. Discussion

The rate of leakage after sleeve gastrectomy is estimated
from 0% through 20% (Marquez et al., 2010), whereas
mortality because of it varies between 0,12 and 0,14% (Chang
et al., 2018). The type of leakage and dedicated therapy is
determined according to the Csendes et al. (1990) and Burgos
et al. (2009) classification dedicated to leaks after gastric
surgery or classification of anastomotic leaks within the
esophagus according to Consensus for Defining and Reporting
Complications  After = Esophagectomy  reached by
Esophagectomy Complications Consensus Group (Low et al.,
2015). As a result, leak can be classified according to the time
of onset, clinical presentation, location, and radiologic signs.
Both in type I according to Csendes and in type II according to
ECCQG, either a stent implantation or endoscopic vacuum
assisted closure (E-VAC) is recommended, and supported by
percutaneous drainage of pus collections (Low et al., 2015). E-
VAC is today a recognized method for the treatment of
dehiscences within the digestive tract, showing even its higher
effectiveness compared to stenting (Hwang et al., 2016). In
turn, application of fibrin sealants for the treatment of digestive
tract dehiscences are of experimental nature, and it has been
reported in casuistic cases so far. Fibrin sealant was
successfully applied according to Papavramidis for
gastrocutaneous fistulas after vertical gastroplasty (MacLean
procedure) in two patients, and after bilo-pancreatic diversion
with duodenal switch (Marceau technique) in three patients.
That sealant was introduced in a few sessions via a double-
lumen catheter passed through the biopsy channel of a
gastroscope (Papavramidis et al., 2008). The primary
indications for the use of fibrin sealant are both hemostasis and
sealing. It supports the end stage of clotting process as well as
promotes the growth of fibroplasts and endothelial cells. As a
result, a fresh granulation tissue is formed, rich in collagen and
an extracellular matrix that fills tissue defects and deep
interstitial spaces. (Limura and Giordano, 2015; Mullens et al.,

2019). Due to reduction of drainage volume and edema FS is
widely used in reconstructive and plastic surgery as a factor
supporting wound healing and fixation of skin grafts (Langer
et al., 2015). In gastrointestinal surgery, it has been used since
the 1990s mainly to close anal fistulas and to enhance intestinal
anastomoses. Tisseal is also beneficial in endoscopy,
especially in the treatment of GI fistulas, limited perforations
or early anastomotic ruptures (Yang and Chen, 2015).
Although, the opponents indicate that FG promotes
inflammation and reduces bacterial phagocytosis shrinking,
low-out put GI lesions can be successfully treated. (Rotstein et
al., 1986; Nordentoft et al., 2015).

In conclusion the presented case shows that E-VAC
combined with fibrin sealant application and Redon drainage
through the external orifice improve the healing process of an
anastomosis dehiscence within the digestive tract. That
procedure can be indicated as a treatment of choice for
intermediate and late dehiscences and fistulas within the
digestive tract. That method however requires further
prospective studies in a larger number of patients.
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