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Abstract

Introduction: Laparoscopic sleeve gastrectomy (LSG) is one of the most efficient bariatric interventions in morbidly
obese patients. The most severe risk of this procedure seems to be the staple line leak, and the management of this
complication can be very arduous.

Aim: To share our experience in managing the staple line leak after LSG and to help to find the best procedure that
should be preferred.

Material and methods: In the 2010-2015 period we performed 223 LSG, with about 5 demonstrating severe compli-
cations — two patients with severe bleeding requiring revision surgery, and three patients with resection surface leak.
Results: We always primarily treated the staple line leak with a laparoscopic revision. Once the fistula did not spon-
taneously close after this treatment. A series of other methods were then indicated for this patient and only the sixth
one resulted in the desirable therapeutic success. At first, our team opted for laparoscopic revision with drainage.
The next procedure involved applying Ovesco and Boston clips. As a third method we performed abscess drainage
through a nasobiliary tube inserted via gastroscopy. Due to failure we performed the second laparoscopic revision
with staple line resuture, the next intervention was an open revision with fistula excision and suture, and finally we
opted for the application of a self-expanding metallic stent, which proved to be definitely curative.

Conclusions: Without any guidelines it is very difficult to determine the right procedure addressing the staple line
leak after LSG. It depends mainly on the clinician’s experience and is lengthy and often untraditional.
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along the staple line, reported in 1.1% to 6.5% of
cases. Depending on the extent and general and
local factors, the leak results in peritonitis requiring
immediate revisional intervention. Many methods

Introduction

Laparoscopic sleeve gastrectomy (LSG) is con-
sidered as one of the most efficient bariatric in-

terventions in morbid obesity. Laparoscopic sleeve
gastrectomy involves a longitudinal resection of
the stomach on the greater curvature, commonly
using 3 to 5 staples. As a safe procedure, it is well
tolerated by patients, involves short hospitaliza-
tion, and its effect is usually reported as reliable
[1]. Nevertheless, as with every surgery there are
some risks, and perhaps the most severe is a leak

pertaining to successful leak management have
been described globally; however, there are no set
guidelines to date as the best option of leak man-
agement. Given the complexity of the diagnosis it-
self and the concerned bariatric patients, it is even
more unlikely. As a result, every procedure is “tai-
lored” to a specific patient and it always depends
on the experience of the respective institution to
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select the method and to decide whether the pro-
cedure is curative or otherwise.

Aim

The objective of this paper is to share the au-
thor’s experience in managing LSG staple line leak
with the general surgical community and thus con-
tribute to the global discussion on this issue and to
the quest to find the best option as the preferred
procedure. Concurrently, the paper aims to highlight
the complications that may arise if the leak is not se-
cured at the first attempt, as well as the longitudinal
perspective of managing such complications.

Material and methods

Since 2010, our surgery has performed 40 LSG
procedures on average per year. Of the 223 LSG pro-
cedures conducted in the period 2010-2015, severe
complications developed in 5 cases — 2 patients with
severe bleeding requiring revisional surgery and
3 patients with resection surface leaks; no severe
complications were reported in other patients. Leaks
were always primarily treated with revisional lapa-
roscopy and drainage and healing with a nasogastric
tube. In only 1 patient the fistula did not close spon-
taneously after this procedure. A series of methods
were then indicated for this patient; therapeutic
success was achieved at the sixth attempt. The total
treatment duration for this patient was 16 months.
No patient in our population developed diffuse peri-
tonitis (Table I).

Results

Two patients with post-LSG leak (body mass index
(BMI) 42 kg/m? and BMI 39 kg/m? respectively) un-
derwent primary revisional laparoscopy with drainage
of the subphrenic abscess along with parenteral and
nasogastric intubation; complete cure was achieved.
In the third patient (BMI 41 kg/m?), a 27-year-old
woman without any comorbidity, this procedure failed

to manage the leak. Following surgery, conducted on
14 May 2014, the initial results were positive: nor-
mal laboratory test results, normal contrast medium
X-ray of stomach, no signs of leak. The patient was
discharged on day 4 in generally good condition. She
returned to the clinic on day 9 following the operation
for removal of stitches with no subjective problems.
However, on day 14 she returned again complaining
of stomach and left shoulder pain and subfebrile tem-
perature. Laboratory tests showed elevated C-reactive
protein (CRP) (185 mg/l) and leucocyte count of 14 x
1079/1. Stomach X-ray with contrast medium was per-
formed to exclude leak. Abdominal ultrasound was
negative, as well as the abdominal clinical findings.
Due to persistent subfebrile temperatures, abdominal
computed tomography (CT) was ordered, revealing an
abscess of size 55 x 50 x 42 mm under the left liver
lobe (Photo 1).

The patient was immediately prepared for revi-
sional laparoscopic surgery. Adhesions were discov-
ered at the upper pole of the resected stomach. No
fistula was detected after detailed search. The ab-
scess was evacuated and drained. Follow-up X-ray
was conducted a week after the revisional surgery,
revealing persisting leak with the drain tube intact
and well placed. The patient remained on total par-
enteral nutrition with nasogastric intubation. Two
weeks following the revisional laparoscopy, CT scan
demonstrated mild regression of the abscess cavity
but with persisting leak. Gastroscopy was instituted
on the same day, revealing a fistula orifice. An en-
teral feeding tube was introduced into the jejunum.
Following consultation, endoscopic treatment of the
fistula orifice with an Ovesco clip was suggested
(Photo 2). This procedure was performed on 30 June,
i.e. approximately 45 days after the primary surgery.
Since the fistula was 7 mm in size, the procedure
also entailed argon plasma coagulation and two ad-
ditional Boston clips (Photo 3).

A partial effect was obtained with the clips. Over
the following days, the leak subsided and the pa-
tient remained on permanent enteral nutrition. The

Table I. Number of procedures and severe complications

Variable 2010 2011 2012 2013 2014 2015

Bleeding 1 0 0 1 0 0

Diffuse peritonitis 0 0 0 0 0 0

Local peritonitis 1 0 1 0 1 0
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Photo 1. Leak on computed tomography scan

drain tube in the abscess, inserted at revisional lap-
aroscopy, was gradually retracted with daily flushing
and finally removed. Laboratory results were within
normal limits; clinically, the patient demonstrated
no significant problems. The patient was discharged
with the inserted enteral nutrition tube for outpa-
tient therapy. Follow-up CT scan performed one
month after the clip application showed regression
of the abscess cavity with no evidence of leak. The
enteral tube was removed and the patient was re-
turned to a normal diet. In the following 5 months,
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the patient experienced no problems. However, in
January 2015 CT scan revealed a fistula and leak
relapse. The Ovesco clip was no longer visible on
CT scan; possibly, it had separated and passed per
vias naturales. As another attempt to heal the fis-
tula, gastroscopic drainage of the abscess through
a nasobiliary drain tube was indicated. The tube was
regularly flushed. However, following gastroscopies
showed this effort to be insufficient and subsequent
endoscopic treatment was not possible due to the
fistula size and its unfavourable location in the car-
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dia. As a result, the patient was indicated for revi-
sion surgery 1 year after the primary procedure and
another revisional laparoscopy was performed, this
time oversewing with an omental patch. Another
CT scan one month after the operation diagnosed
a stomach suture failure and a new gastrobronchial
fistula (Photo 4).

Following detailed consultation, the patient was
referred to a higher medical facility for revisional lapa-
rotomy comprising fistula excision, suture and gastric
stump patch. On day 10, CT scan once again revealed
suture failure. After expert consultation with the in-
house gastroenterologists, an esophageal self-ex-
panding metal stent was implanted. Combined with
enteral nutrition through jejunostomy conducted dur-
ing laparotomy, the fistula healed inclusive of the pul-
monary part. Full peroral intake was initiated and the
jejunostomy was removed. Currently, the patient has
been symptom free for about 11 months. She recent-
ly underwent abdominoplasty to correct the resultant
abdominal contour deformity after massive weight
loss. Her current BMI is 27 kg/m?.

Discussion

Laparoscopic sleeve gastrectomy is at risk of re-
section line leaks in 1.1% to 6.5% of cases accord-
ing to world literature [2—-4]. In terms of pathogene-
sis, the leak is caused by a combination of: a) local
factors — partial stomach wall ischemia, amount of
stomach tissue caught in the staple, size of the sta-
ples, and staple failure, and b) general factors — met-
abolic disorders, abdominal obesity, etc. Another im-
portant and frequent cause of the leak is the limited
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Photo 3. Boston clip

experience of the surgeon [5]. Although LSG enjoys
a high success rate and life-threatening staple line
leaks (SLL) are fortunately rare, their management
and treatment is often complicated and the stand-
ard diagnostic and therapeutic procedures often
fail in SLL patients. Staple line leaks management
currently entails either a conservative approach, i.e.
drainage alone with parenteral or enteral nutrition
until the fistula heals, or a surgical approach that
usually comprises revisional laparoscopy for drain-
age alone or laparoscopic re-suturing plus drainage,
“re-sleeve resection” or stomach suture and conver-
sion to Roux-en-Y gastric bypass (RYGB) [6-8]. At
the extreme end of the scale is total gastrectomy
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Photo 4. Gastrobronchial fistula
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[9]. Esophageal self-expanding metal stent implan-
tation is another well-established method either on
its own or complementing other procedures, with
or without percutaneous glue [10-12]. Gastroscopic
implantation of the Over-The-Scope Ovesco clip at
the fistula orifice is somewhere on the borderline
between the conservative and surgical approaches
[13]. Another option is the rendezvous technique of
inserting a pigtail catheter or a nasobiliary tube into
the abscess cavity through the fistula, draining the
abdominal cavity as well as the stomach [14]. The
e-VAC system with gastroscopy offers another, rath-
er rare, solution [15].

Given the above options, there are no set guide-
lines to date addressing SLL after LSG, and it is up to
the experience of each surgical unit and the avail-
able data from evidence-based medicine to deter-
mine the best course of action in each case. Our
patient experienced staple failure at the gastroe-
sophageal (GE) end of the staple line of the primary
procedure, which was immediately treated with re-
placement staples and re-stapling the resection line
with perioperative evidence of suture tightness us-
ing methylene blue administered with a nasogastric
tube. Upon discovering the leak, we opted for a mi-
ni-invasive procedure — revisional laparoscopy with
drainage and enteral nutrition. Initially, it seemed
sufficient as fistula re-suturing was not possible
due to local peritonitis and location under the car-
dia. Our choice of this initial method was based
on the available literature pertaining to resolving
postoperative complications following LSG — local
peritonitis, abscess. The stomach was evacuated
via the nasogastric tube and the patient was ini-
tially put on full parenteral nutrition followed by en-
teral nutrition. However, this procedure failed and,
following consultation with gastroenterologists, we
opted for Over-The-Scope Ovesco clip method. En-
doscopic closure combined with clips proved to be
successful. With enteral nutrition in progress, the
fistula healed. Some 5 months after starting pero-
ral food intake, the fistula reappeared pursuant to
local and general factors. Based on the clinical and
professional experience of our gastroenterologists,
we opted for the endoscopic-gastroscopic approach.
A pigtail catheter was inserted into the abscess cav-
ity to flush and drain the cavity, allowing for the fis-
tula to close spontaneously or with the assistance
of gastroscopy. However, the fistula orifice failed to
be reduced and applying clips via gastroscopy was
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not possible. Next, we opted for laparoscopic gas-
troscopy-navigated fistula suture with an omental
patch that was done approximately 1 year after
the primary sleeve gastrectomy. In about a month,
CT scan showed fistula relapse with a concomitant
gastrobronchial fistula. The patient was referred
to a higher medical facility where she underwent
surgery. Even here, open revision with fistula extir-
pation and suturing failed. Following general pro-
fessional consensus, a self-expanding metal stent
was implanted that finally resulted in healing both
the original fistula and the gastrobronchial fistu-
la. Self-expanding metal stent implantation was,
in fact, considered earlier, but the endoscopist de-
clined to conduct the procedure owing to bad per-
sonal experience — esophageal stenosis and stent
dislocation. In our patient, these complications did
not occur.

Conclusions

Treating SLL after LSG is an arduous task and
has to be “tailored” to each patient. No explicit and
binding guidelines can, therefore, be established or
published as a matter of rule. A bariatric patient, in
many respects, is a complicated and usually poly-
morbid case. This means that the instituted treat-
ment must be aggressive while taking into account
the patient’s limited reserves and tolerance. The
treatment of SLL following LSG offers a wide spec-
trum of options, from conservative to radically surgi-
cal, with the literature describing successes and fail-
ures of each method. Our first choice of revisional
laparoscopy with drainage and full parental nutrition
and nasogastric stomach emptying, usually referred
to as highly curative, failed for our patient. The same
fate was met with Over-The-Scope Ovesco clips, pig-
tail drainage and open resection and fistula sutur-
ing. In the end, success in our patient was achieved
at the sixth attempt with self-expanding metal stent
implantation.

This paper clearly demonstrates that in the ab-
sence of collective guidelines, given that such in it-
self is an uphill task, it is very difficult to determine
the best approach when addressing the serious com-
plications of LSG. At the moment, it relies on clinical
experience, and if the first attempt to resolve the
leak proves unsuccessful, the following solution(s)
is/are usually very arduous, lengthy and often quite
unorthodox.
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