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S u m m a r y

Leak within the staple line belongs to the heaviest, life-threatening complications of 
sleeve gastrectomy. The leakage usually occurs in the proximal part of the sleeve, close to 
the angle of His. In most cases, in this area, there are the greatest technical difficulties with 
the proper application of endostapler and with effective staple line reinforcement. There 
are many different theories on the etiology of leaks after sleeve gastrectomy. It seems 
that one reason may be technical errors during surgery. In this paper, we describe a case 
of a patient in whom there was a leakage within the staple line resulting from cutting the 
bougie used to calibrate the sleeve. We also describe an effective course of treatment with 
fibrin sealant applied endoscopically.

During surgery, you should put a special emphasis on respecting the rules enabling 
avoidance of errors resulting in the occurrence of leakages and the surgeon performing 
the sleeve gastrectomy should have extensive knowledge on the treatment of this compli-
cation. The management of leaks after sleeve gastrectomy depends mainly on the general 
condition of the patient, the time of fistula occurrence, its size and location and the experi-
ence of the center.

S t r e s z c z e n i e

Przeciek w obrębie linii zszywek należy do najcięższych, zagrażających życiu powikłań 
po rękawowej resekcji żołądka. Do nieszczelności dochodzi na ogół w proksymalnej czę-
ści wytworzonego mankietu, w okolicy kąta Hisa. W większości przypadków w tej okolicy 
występują największe trudności techniczne związane z prawidłowym zastosowaniem en-
dostaplera oraz ze skutecznym wzmocnieniem linii zszywek. Istnieje wiele różnych teorii 
dotyczących etiologii przecieków po rękawowej resekcji żołądka. Wydaje się, że jedną 
z przyczyn mogą być błędy techniczne w trakcie operacji. W pracy opisujemy przypadek 
pacjentki, u której doszło do nieszczelności w obrębie linii zszywek w wyniku przecię-
cia zgłębnika żołądkowego używanego do kalibracji wytwarzanego mankietu. Opisujemy 
również przebieg skutecznego leczenia z użyciem kleju tkankowego aplikowanego endo-
skopowo.

W trakcie operacji należy położyć szczególny nacisk na przestrzeganie zasad pozwala-
jących na uniknięcie błędów prowadzących do wystąpienia nieszczelności, a chirurg wy-
konujący rękawową resekcję żołądka powinien posiadać rozległą wiedzę na temat lecze-
nia tego powikłania. Postępowanie w przypadku wystąpienia nieszczelności po rękawowej 
resekcji żołądka zależy głównie od stanu ogólnego pacjenta, czasu wystąpienia przetoki, 
jej rozmiarów oraz doświadczenia danego ośrodka.

INTRODUCTION
The prevalence of laparoscopic techniques favors 

the development of bariatric surgery. Minimally inva-
sive techniques are associated with fewer complica-
tions and lower mortality in the perioperative period 

and laparoscopic access is currently preferred in bar-
iatric surgery (1-3). Among the many methods of surgi-
cal treatment of obesity, sleeve gastrectomy is becom-
ing increasingly popular. Over the last decade, sleeve 
gastrectomy has become one of the most frequently 
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performed bariatric procedures and the effectiveness 
and safety of this method has been confirmed in nu-
merous reports (4-8). The most feared complications 
associated with sleeve gastrectomy include leakage 
within the staple line. There are different theories on 
the causes of the leakage within the staple line after 
sleeve gastrectomy. A number of different methods of 
treatment were described in the case of this complica-
tion. In this paper, we will present a case of a patient in 
whom there was a leakage resulting from cutting the 
bougie used to calibrate the sleeve, and fibrin sealant, 
applied endoscopically, was used in the treatment.

CASE REPORT

A 46-year-old patient with BMI of 44.6 kg/m2, with-
out comorbidities, was qualified for sleeve gastrecto-
my. During the surgery, after sleeve gastrectomy and 
suturing the staple line with a continuous suture, ab-
normal cluster of staples was found at the top of the 
produced sleeve. After removal of the resected part 
of the stomach from the peritoneal cavity, the end of 
the bougie used for calibration with a length of about 
10 cm was found in the gastric lumen. The bougie was 
cut in spite of constant monitoring its position before 
each subsequent use of the endostapler. The gastric 
tube was cut off during the use of the penultimate car-
tridge at the upper part of the stomach, close to the 
angle of His. No leakage was found after checking the 
staple line. Due to the existing doubts, intraoperative 
gastroscopy was performed. In endoscopy, no rem-
nants of the tube were found, macroscopically, the 
staple line was correct. Air insufflation of the stomach 
was performed through an endoscope after immer-
sion from the peritoneal cavity in saline solution and 
no leakage was found. An unsuccessful attempt was 
made to suture with another continuous suture, due 
to the difficulty of maintaining pneumoperitoneum and 
the surgery was finished at this stage. The patient, on 
the first postoperative day, was in good general con-
dition, the body temperature was 37°C and the pulse 
was 78/minute. During a physical examination, the ab-
domen was slightly painful in the left side of the up-
per abdomen, without peritoneal signs. The drain from 
the peritoneal cavity took 140 milliliters of sero-bloody 
fluid. A water-soluble contrast study was performed 
and a leakage of contrast was found in the upper part 
of the stomach (fig. 1). The patient was qualified for 
a revision surgery. Re-laparotomy was decided on, not 
re-laparoscopy because of the difficulty to obtain pneu-
moperitoneum during the first surgery. Intraoperatively, 
the leak was identified and sutured with interrupted su-
tures, the peritoneal cavity was rinsed, and drains were 
introduced into the peritoneal cavity and the abdominal 
integuments. The patient, after revision surgery was 
fed parenterally, intravenous antibiotics was adminis-
tered. On the 5th day after the revision surgery, a con-
trast swallow test was performed and no leakage char-
acteristics were found. On the 7th day after the revision 
surgery, oral diet was administered. On the 11th post-

operative day, in generally good condition, the patient 
was discharged home. The patient was re-admitted to 
the hospital 71 days after the first surgery because of 
clinical and radiological signs of late fistula, without 
leakage of contrast into the abdominal cavity (fig. 2). 
A water-soluble contrast study revealed a narrow band 
of contrast outside the gastric lumen in the upper part 
of the stomach, at the greater curvature. CT scan re-
vealed small gas bubbles in the area of the spleen and 
the greater curvature of the stomach and in the vicin-
ity of the front surface of the pancreas – outside the 
gastrointestinal tract lumen. The image suggested the 
suture line dehiscence with limited passage of gastric 
contents outside the gastric lumen, to the left of the 
infradiaphragmatic area and between the stomach and 
the pancreas. No free air or collections of fluid in the 
peritoneal cavity were found. Conservative therapy, 
broad spectrum antibiotics, total parenteral nutrition 
were administered. The patient did not consent to 
a self-expandable stent after being informed about the 
possibility of stent migration. Two trials to deploy enter-
al nutrition also failed because every time the intestinal 
tube was blocked. Due to the persistence of chronic 
gastric fistula, despite properly conducted conservative 
treatment, the patient went through 3 endoscopic ses-
sions of closing the fistula with fibrin sealant Tissel-Lyo 
2 ml (Baxter). The glue was applied endoscopically us-
ing the Duplocath (Baxter) set with a length of 180 cen-
timeters. It is a dual-channel catheter adapted for the 
use with flexible endoscopes provided with a syringe 
and an applicator for administration of fibrin sealant 
components. The patient sessions using tissue glue 
took place, respectively, on the 171st, 185th and 199th 
day after the sleeve gastrectomy. During subsequent 
endoscopy and radiological examinations, decrease in 
the fistula was observed. No contrast outflow outside 
the gastrointestinal tract lumen was observed during 
a recent radiological examination (fig. 3). Drinking was 
recommended and oral diet in subsequent days. The 
patient, in generally good condition, was discharged 
home after 148 days of the second hospitalization. 
To date, she remains under the control of a outpatient 
department, with no radiological and clinical evidence 
of fistula, with very good results in terms of weight loss.

DISCUSSION

Rates of serious complications and mortality after bar-
iatric surgery are relatively low (9). Mortality to 30 days 
after the surgery, is in the range of 0.08-2% (9, 10). The 
experience of the center and the surgeon has benefi-
cial effect on reducing the percentage of postoperative 
complications and mortality (11-13). The more techni-
cally advanced surgery is generally associated with 
better performance in terms of weight loss, but also 
potentially higher rate of complications (9, 14-16). The 
risk of complications, readmission, revision surgery in 
the case of sleeve gastrectomy is greater than in the 
case of adjustable gastric banding while smaller than 
in the case of Roux-en-Y gastric bypass (RYGB). There 
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are no significant differences in the rates of mortality 
between these methods (15). Surgical complications 
associated with sleeve gastrectomy include: leakage 
within the staple line, stricture of the sleeve, intra-ab-
dominal abscesses, fistulas, trocar wound infections, 
bleeding and trocar site hernia (17, 18). Rates of ma-
jor complications are at the following levels: leakage 
– 1.1%, bleeding – 1.8%, stricture – 0.9%, and mortality 
– 0.33 ± 1.6% (8).

Gastric leak within the staple line is one of the most 
feared complications after a sleeve gastrectomy. Due 
to the time of onset, early leakage can be identified, 
from postoperative day 1 to 3, the intermediate, from 
day 4 to 7 and the late, from day 8 (19). In some 
 cases, signs of leakage occur in the distant days after 
the surgery (20). In our case, leakage was found on 
the 1st postoperative day. It was the result of a techni-
cal error during surgery. The late fistula that  occurred 
on a distant day was, with a high probability, associ-
ated with the cutting the gastric tube during the first 
 surgery and was diagnosed in the 71st day. Leaks 
 after sleeve gastrectomy generally occurs in the proxi-
mal third of the stomach, close to the angle of His (21, 
22). In most cases, the greatest technical difficulties 
occur in this area. Leakages less frequently occur in 
the distal part of the produced sleeve (23). Increased 
risk of leakages occurs particularly in  patients with 
high BMI (20, 21). In order to reduce the risk of leak-
ages after sleeve gastrectomy a few rules should be 
followed. The surgeon should avoid tissue trauma 
and thermal injuries within the produced sleeve. The 
position of the bougie used for calibration should 
be continually monitored and narrowing should be 
avoided, particularly around the angle of the stomach, 
as it promotes excessive pressure in the proximal part 
of sleeve. It is also important to appropriately choose 
the size of stapler’s height.

The rates of leakages after sleeve gastrectomy can 
be affected by the way of reinforcing of the staple 
line. The staple line is reinforced by nearly 79% of 
the surgeons performing sleeve gastrectomy, 57% of 
this group use buttressing materials, and 43% over-
sew the staple line with a continuous suture (8). In the 
case of using a buttressing material, the staple line 
is reinforced with a absorbable polymer membrane 
integrated with the stapler cartridge or bovine peri-
cardial strips (24). Dapri et al. compared three ways 
to reinforce the staple line. It was found that strength-
ening the staple line using the Gore Seamguard re-
duces intraoperative blood loss, and the resignation 
of reinforcing the staple line significantly reduces the 
duration of surgery. No statistically significant differ-
ences in the percentage of leakages in each group 
were found (23). Gagner published a very interesting 
report on the impact of different methods of strength-
ening the staple line on the incidence of leaks after 
sleeve gastrectomy. Rates of leaks, depending on the 
method used to reinforce the staple line, were at the 
following levels: absorbable membrane (Gore Seam-

Fig. 3. Water-soluble contrast study after closing the fistula with fibrin 
sealant.

Fig. 1. Swallow examination on the 1st postoperative day.

Fig. 2. Radiological signs of late fistula.
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guard) – 1.09%, oversewing – 2.4%, no reinforcement 
– 2.6% bovine pericardial strips – 3.3%. Differences 
of the other three methods, as compared to the ab-
sorbable membrane reached statistical significance. 
The average rate of leakage amounted to 2.14% (25). 
In a prospective study by Albanopoulos et al., com-
paring the use of Gore Seamguard with oversewing 
with a continuous suture PDS 2.0, leakage occurred 
only in the group in which absorbable membrane was 
used (4.2%) (26). Other studies indicate a beneficial 
effect of the use of bovine pericardial strips, as com-
pared with staple line oversewing, on decreasing the 
percentage of leakages after sleeve gastrectomy (27). 
In our center, staple line is routinely strengthened 
using the PDS 3-0 or Maxon 3-0 continuous suture. 
In addition to the described case, there was no leak-
age in the group of more than 340 patients who un-
derwent sleeve gastrectomy due to morbid obesity.

Rates of leaks may also be affected by the diameter 
of the bougie used. The use of smaller diameters may 
be associated with higher rates of leaks, while the use 
of bougie with a diameter of 40Fr or greater, favors the 
less frequent occurrence of this complication (21, 28).

The need for careful monitoring of patients within 
30 days of surgery is stressed, as most of the leakag-
es are symptomatic after discharge from the hospital, 
and delayed diagnosis can have catastrophic conse-
quences (21). Our center has adopted the principle 
that, in the case of doubt, the patient is re-admitted 
and undergoes diagnosis with a view to the exclu-
sion of major complications. Features of respiratory 
failure, abdominal pain, tachycardia above 120/min, 
lasting more than 4 hours, tachypnea, hypoxia, fever 
are clinical symptoms that we should pay attention 
to considering the possibility of leaks (3). In the case 
of suspected leakage with a stable clinical condition 
of the patient, radiography should be performed with 
a water-soluble agent or a CT scan. In the case of 
clinical signs of leakages, even despite no features of 
leakages in images, revision laparotomy or revision 
laparoscopy should be performed (3). Some authors 
recommend routine radiological examination with 
a water-soluble agent for early complications after 
sleeve gastrectomy (19, 29). But this is not a common 
view, and this type of examinations, in some centers, 
are performed only in the case of suspected leakage 
or stenosis.

Treatment in the case of leakage after sleeve gas-
trectomy is generally difficult and long lasting. In most 
cases, it is possible to improve the general condition 
of the patient, and the healing of the fistula remains 
problematic enabling oral feeding. The management 
of leaks post sleeve gastrectomy depends mainly on 
the general condition of the patient, the time of fistula 
occurrence, its size and location and the experience of 
the center. The treatment of choice should be adequate 
drainage and a self-expending stent covering the leak-
age, pig-tail drainage on the luminal side of the stom-
ach or the use of fibrin glue (20, 30-33). Hand suturing 

seems justified only in the case of early leakages (19). 
The primary suturing usually has no effect (34). Antibi-
otic therapy and parenteral nutrition should be integral 
parts of the treatment. A nutrition jejunostomy is an al-
ternative to parenteral nutrition. This procedure allows 
for the administration of enteral nutrition conducive to 
the healing of the fistula (20). The major complication 
associated with the use of stents is the possibility of mi-
gration. Migration can reach almost 60% of the cases, 
resulting in surgical stent removal (35). The migration 
is associated with the use of coated, self-expanding 
stents for implantation into the esophagus. A solution 
to this problem could be the use of fully-covered, self-
expanding metal stents dedicated to covering leakages 
after sleeve gastrectomy (Megastent, Taewoong Medi-
cal Industries). The use of such stents does not result 
in migration (36). Early stent placement after diagnosis 
of the leak seems to be associated with shorter healing 
time (37, 38).

In the literature, there have been many reports on 
the subject of endoscopic methods of management 
of leaks after sleeve gastrectomy, other than self-ex-
pandable stents. Odemis et al. presented an inter-
esting method for the treatment of gastrocutaneous 
fistula after sleeve gastrectomy involving the use of 
a self-expandable device (AMPLATZERTM Muscular 
VSD Occluder, St. Jude Medical, MN, USA) intended 
for closing of ventricular septal defects in the course of 
congenital heart diseases (39). Another treatment for 
leakages is to close the orifice using endoclips (40). 
Not always, however, there are conditions for the in-
troduction of clips, for example, if there is no possibil-
ity of bringing together the edges of the fistula orifice. 
In such cases, an effective solution can be fistula treat-
ment using tissue glues applied endoscopically (41). 
Fibrin glue promotes the healing of the fistula due to its 
mechanical closure and through the activation of fibro-
blasts. This type of solution was assumed in the case 
of our patient. The patient, informed of the potential 
complications associated with stent introduction, did 
not consent to such treatment. It is difficult to assess to 
what extent the use of fibrin glue accelerated healing of 
fistulas in the presented case. If the above-described 
methods are ineffective, more radical solutions should 
be considered, like: execution of Roux-en-Y gastric by-
pass (42, 43). In the case of chronic fistulas, intractable 
to treatment using the methods described above, lapa-
roscopic gastrectomy can be an effective solution (44). 
If the leakage is located in the peripheral section of the 
stomach, resection of the stomach with the fistula ori-
fice is possible (45).

Independently of the factors discussed, technical er-
rors may be the most common cause of surgical com-
plications after sleeve gastrectomy. During surgery, 
you should put a special emphasis on respecting the 
rules enabling avoidance of errors resulting in the oc-
currence of leakages and the surgeon performing the 
sleeve gastrectomy should have extensive knowledge 
on the treatment of this complication.
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