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Abstract
Background: To present the experience of management of leaks following
laparoscopic sleeve gastrectomy for morbid obesity in Show-Chwan memorial Hospital. Patients and Methods: Laparoscopic sleeve gastrectomy is considered one of the surgical options for morbid obesity. It is effective, with an
average loss of 50% of excessive weight after 2 years of follow-up. The first
laparoscopic sleeve gastrectomy was performed in January 2010 at
Show-Chwan Memorial Hospital. Between January 2010 and October 2016,
300 patients underwent laparoscopic sleeve gastrectomy for morbid obesity.
There were 218 women and 82 men with a mean age of 35.4 years. Preoperative mean body weight was 90.7 kg and mean body mass index (BMI) was
37.3 kg/m2. Results: Mean operative time was 85 minutes. Mean hospital stay
was 3.5 days. There were no deaths. There were 5 complications (1.67%): leakage of gastroesophageal junction. One patient was conservative treatment.
Two patients were successfully treated by self-expandable metallic stents and
the other two patients were treated with esophageal stent also, but failed and
further treated with fibrin (Histoacryl) injection to the leak site to try to seal
the fistula. In six months follow-up, mean BMI decreased from 37.3 to 29.2
kg/m2, and mean excess weight loss reached 42.8%. Conclusions: Laparoscopic sleeve gastrectomy is a beneficial operation in terms of excessive weight
loss, with acceptably complications. The leaks were located in gastroesophageal junction mostly, and could be resolved with esophageal stent. For the patients failed in esophageal stents, we try Histoacryl injection to improve it.
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1. Introduction
More and more people suffer from morbid obesity in the past several decades.
The most effective therapy to treat obese and related comorbidities is bariatric
surgery, in which Roux-en-Y gastric bypass and sleeve gastrectomy are two most
popular procedures. Sleeve gastrectomy is a surgical procedure first used as an
initial step in the management of patients with severe obesity [1]. Due to simple
and good results in loss of weight, it’s more applied [2] [3]. However, complications need to be mentioned, such as: weight regain and gastro-esophageal reflux
disease. The most important and feared complication is a gastric leak. The incident of leak was reported at an average of 2.7% from 24 studies with 1749 patients, and many approaches have been employed for the management of this
complication [3]-[8]. We reported our experience of management of leaks after
laparoscopic sleeve gastrectomy.

2. Materials and Methods
2.1. Patients
Consecutive 300 cases of sleeve gastrectomy were performed from January 2010
to October 2016 at IRCAD Taiwan. The surgical procedure was performed by
the same surgeon, experienced in advanced laparoscopic surgery. One of the patients had undergone previous bariatric surgery of adjustable band. Among these
300 patients, 5 complications were observed. There were 218 women and 82 men
with a mean age of 35.4 years. Preoperative mean body weight was 90.7 kg and
mean body mass index (BMI) was 37.3 kg/m2.

2.2. Results
The demographics of these patients were shown in Table 1.
There were 5 complications (1.67%), leakage of GE junction. In our series, we
will observe the vital signs of patients and the amount of leakage. One patient
received conservative treatment due to the vital sign was stable and the amount
of leakage was no more than 50 cc/day. This patient recovered well and removed
the drain in 21st post-operative day.
However, if patients presented with high volume of leakage and tachycardia,
fever. We will try self-expandable metallic stents (SEMSs) for the first treatment.
Two patients were successfully treated by SEMSs and the other two patients were
treated with SEMSs also, but failed and further treated with fibrin (Histoacryl)
injection to the leak site to try to seal the fistula.

2.3. Surgical Technique
Self-expandable metallic stents (SEMSs) (Evolution, 12.5 cm, Cook Endoscopy, Winston-Salem, North Carolina, USA):
Patients are positioned with supine position under general anesthesia. Upper
GI series revealed a leak near the GE junction (Figure 1). An endoscopy was
DOI: 10.4236/ss.2020.1111036
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done to localize the leak then place the stent under C-arm guided. Repeat endoscopy to check the whether the stent covered the site of leaks (Figure 2), or
injection of gastrografin to check. Two patients were successfully treated with
SEMSs.
Table 1. Characteristics of patients with leaks following laparoscopic sleeve gastrectomy.
Variable

Age

Sex

Time to diagnosis (days)

Treatment

1

26

M

2

SEMS + drainage

2

41

F

21

SEMS + drainage

3

48

F

7

Repair with drainage + SEMS + histoacryl

4

26

F

456

SEMS + histoacryl + brush + drainage

5

50

M

2

NPO, antibiotics

Figure 1. Upper GI series shows the extravasation of gastrograffin in
GE junction. (Black arrow).

Figure 2. The endoscopy shows whether the stent covered the site of leaks.
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Self-expandable metallic stents (SEMSs) plus Histoacryl injection:
We have two patients received SEMs and histoacryl injection. A 48-year-old
woman developed leaks on postoperative day 7, then received emergent laparotomy, which revealed a staple line leak near the esophagogastric junction.
Three weeks later, an esophagocutaneous fistula was seen on a barium esophagogram. We placed a partially covered SEMS (Evolution, 12.5 cm, Cook Endoscopy, Winston-Salem, North Carolina, USA) for her. Owing to prominent tissue
ingrowth at both uncovered ends of the SEMS after 5 weeks later, and difficulty
for removal. We applied overtube to help to remove SEMS [9]. Several days later,
a fistula developed then we injected histoacryl to seal the hole. No recurrence
was found during one year follow-up.
Another patient is a 29 years old female, presented with gastric fistula in 15
months following laparoscopic sleeve gastrectomy. We used the SEMs first to
treatment, but failure. Then, we try injection of histoacryl to the fistula site and
also failed. Then we try endoscopic brushing (Figure 3) to destroy the epithelium of fistula plus injection of histoacryl. Brushing the epithelium of gastric
fistula would make fistula bleeding (Figure 4). This fistula closed after three
months follow-up.

Figure 3. We used the endoscopic brush to destroy the epithelium
of gastric fistula.

Figure 4. After destroying the epithelium of gastric fistula, the
gastric fistula will bleed. Then prepare for injection of Histoacryl.
DOI: 10.4236/ss.2020.1111036
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3. Discussion
Sleeve gastrectomy has become a commonly performed procedure used for obesity due to its relative simple compared with other procedures such as gastric
bypass, especially in Asian. However, it could make life-threatening complications, such as leaks. The occurrence rate ranges from 0.5% to 5% [3] [4] [5].
Leak management depends on the time of the diagnosis. During the first day
of the postoperative period, a relaparoscopy should be performed [3]. For the
late leaks, first thing is percutaneous drainage of the fluid collection. After controlling the intra-abdomnial peritonitis, the next thing is to control the leaks. All
of our patients underwent implantation of SEMs. In our data, two cases were
successfully, and another two patients presented persistent leaks. For the patients
with persistent leaks, we further treated with injection of histoacryl.
Histoacryl (n-Butyl-2-Cyanoacrylate) is a kind of tissue adhesives. Tissue adhesives can be divided into two categories: organic and inorganic. Fibrin glue, an
organic product, is routinely used in surgical procedures to stop low-pressure
bleeding and has been used in a variety of other applications. It is a blood product, and its mechanism of action relies on the formation of fibrin from the precursors, fibrinogen and thrombin. Histoacryl is an inorganic resin such as histoacryl are compounds that polymerize in an exothermic reaction, forming a
mechanical bond between adjacent surfaces. [10] There have been case reports
applied in GI fistulas endoscopically with fibrin tissue glue, lipiodol, or histoacryl [11] [12] [13]. In our cases, we have two cases underwent endoscopic injection of histoacryl, one is successful and another one is failed. However, there
were some tricks, the key point of injection of Histoacryl is “quick injection and
not spilled out” because Histoacryl could be rapidly polymerized in contacted
with moisture (Figure 5).
The case No. 4 is a patient with chronic fistula. We tried SEMs and injection
of histoacryl initially, and recurrence was found after removal of SEMs. Then we
tried injection of histoacryl again. However, it’s failed. Therefore, we tried applied endoscopic brushing (Figure 3 & Figure 4) to destroy the epithelium of

Figure 5. The key point of injection of Histoacryl is “quick injection and not spilled
out” because Histoacryl could be rapidly polymerized in contacted with moisture.
DOI: 10.4236/ss.2020.1111036
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fistula then injection of histoacryl to seal the hole. No evidence of fistula was
observed at oral contrast study one week and one month after therapy.

4. Conclusion
In conclusion, laparoscopic sleeve gastrectomy is a fetal complication and difficulty to treat. We apply SEMS and percutaneous drainage for the first line
treatment. If failure, we could try histoacryl injection via gastroscopy. Endoscopic brushing plus injection of histoacry seems a good method for the treatment of chronic fistulas in patients who fail conservative medical treatment and
are not operative candidates.
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