International Journal of

Medical Toxicology & Forensic Medicine

Research Paper: Prevalence and Management of Gastric 8
Leakage After Laparoscopic Sleeve Gastrectomy: A Case
Study in Modarres Hospital, Tehran, Iran

Nasser Malekpour Alamdari'®, Alireza Shafiee!®, Maryam Abbasi'(®, Sara Besharat*"

1. Modarres Hospital, Department of General Surgery, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran.
2. Modarres Hospital, Department of Radiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Use your device to scan
and read the article online

(IETENT Malekpour N, Shafiee A, Abbasi M, Besharat S. Prevalence and Management of Gastric Leakage After Laparo-
scopic Sleeve Gastrectomy: A Case Study in Modarres Hospital, Tehran, Iran. International Journal of Medical Toxicology and

Forensic Medicine. 2018; 8(2):65-70. http://dx.doi.org/10.22037/ijmtfm.v8i2(Spring).20995
d - ": http:/dx.doi.org/10.22037/jjmtfm.v8i2(Spring).20995

Funding: See Page 70
(<©) Copyright: The Author(s)

Article info:

Received: 12 Nov 2017
First Revision: 20 Nov 2017
Accepted: 28 Jan 2018

Published: 01 Apr 2018

Keywords:

Anastomotic leakage,
Laparoscopy, Gastrectomy,
Bariatric surgery, Endoscopic
stent

ABSTRACT

Background: Sleeve gastrectomy is an effective procedure for weight loss. However, some
serious complications may occur during this operation such as strictures, bleeding, and leak.
According to previous studies, the rate of leak was 1.06%. Using endoscopic stents have been
hampered by some drawbacks the most important of which is repeated migration. The current
study aimed to discuss the prevalence and management of leak after laparoscopic sleeve
gastrectomy operated at Modarres Hospital, Tehran, Iran.

Methods: This cross-sectional study was conducted on patients with morbid obesity
undergone laparoscopic sleeve gastrectomy at Modarres Hospital, Tehran, Iran. In addition
to the patients’ demographic data; their leak complications, first symptoms and signs, WBC
count, and method of management were extracted and collected from their medical files.

Results: A total number of 1263 patients were enrolled in this study. Of them 8(0.63%)
patients suffered from leak after the operation. The mean (SD) age of patients with leak was
32.33(6.02) year. The mean (SD) BMI of patients with leak was 45.75(2.07) kg/m?. The mean
(SD) of WBC count of the patients with leak was 13680(7272.68). The symptoms of the
patients began on different days (3-240 day). Management of the patients was different but
most of the patients underwent endoscopic stent.

Conclusion: It seems that stent insertion is a useful method for treatment of leak after sleeve
gastrectomy, especially in immediate leak.

1. Introduction

leeve gastrectomy is an effective proce-
dure to lose weight and treat morbid obe-

well tolerated by the patients and resolve the co-morbidi-
ties with minimum nutritional deficiencies [2]. However,
serious complications may occur during operation such
as strictures, bleeding, and leaks [3]. The most unfavor-

sity [1]. This procedure is easy to perform,

* Corresponding Author:
Sara Besharat, MD

Address: Modarres Hospital, Department of Radiology, School of Medicine, Shahid Beheshti University of Medical Sciences, Tehran, Iran.

Tel: +98 (912) 3933601
E-mail: besharat.sara@gmail.com

Spring 2018, Volume 8, Number 2



https://orcid.org/0000-0003-3278-9205
https://orcid.org/0000-0002-3936-6662
https://orcid.org/0000-0002-5032-747X
https://orcid.org/0000-0003-2199-3956
mailto:besharat.sara@gmail.com
http://dx.doi.org/10.22037/ijmtfm.v8i2(Spring).20995

Spring 2018, Volume 8, Number 2

able complication of this procedure is gastric leak. Ac-
cording to previous data, the rate of leak is 1.06% [4].

Management of this important complication is variable
including early over sewing, drainage, endoscopic mo-
dalities, using fibrin glue, Roux-en-Y gastrojejunostomy
and at last total gastrectomy [5]. Most often, patients
with this complication are poor candidates for surgery
due to the presence of many comorbidities and the inher-
ent technical difficulties in operating on such patients [6,
7]. However, stents have been hampered by some draw-
backs the most important of which is repeated migration
[8]. The current study aimed to discuss the prevalence
and management of gastric leak after laparoscopic sleeve
gastrectomy operated at Modarres Hospital, Tehran Iran.

2. Materials and Methods

The study was a cross-sectional study that conducted
on patients with morbid obesity undergone laparoscopic
sleeve gastrectomy at Modarres Hospital, Tehran Iran
between 2015 and 2017. All medical files of patients
with morbid obesity having Body Mass Index (BMI)
more than 40 kg/m?, who underwent sleeve gastrectomy,
were used in this study. Patients who underwent other
types of bariatric surgery were excluded.

The researchers were committed to the ethical guider
lines of the Declaration of Helsinki [9]. The ethical ap-
proval for the study was obtained from the Institutional
Review Board at Shahid Beheshti University of Medical
Sciences. Signed consent forms were also obtained from
all study participants.

Assessments

We evaluated the relevant data by using a structured
questionnaire. The patients” demographic data when ad-
mitted to hospital along with their WBC count, first signs
and symptoms after leak, and method of management
were recorded.

Laparoscopic sleeve gastrectomy

All laparoscopic sleeve gastrectomy were performed
by a specific team. Patients were operated in the supine
and reverse Trendelenburg position. The primary sur-
geon positioned between the lower limbs. The second
surgeon and the nurse were on each side. Pneumoperi-
toneum was performed with direct abdominal puncture
with a trocar on the left side above the umbilicus kept
up with inflation pressure of 15 mm Hg. Five ports were
used for the procedure. The operation began with the dis-
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section and removal of fat pad from the greater curvature
of the stomach, followed by a longitudinal resection of
approximately 6 cm proximal to the pylorus of the stom-
ach to the angle of His using a linear stapler (Echelon
Flex, Johnson & Johnson).

The remaining stomach was calibrated by a 32-French
bougie inserted along the lesser curvature. The staple line
was reinforced by the omentum through continuous over-
sewing with an absorbable 2.0 Polydioxanone (PDS) su-
ture [10]. A 16-French drain was placed along the staple
line and externalized through the 5-mm port from the left
flank. At the end of the laparoscopic procedure, the peri-
toneal cavity, above the stomach, under the diaphragm,
and the bed of the spleen were irrigated using bupiva-
caine solution to reduce post operative pain.[11].

Endoscopic stenting

After IV sedation, first we find the leak location with
endoscope, next a wire is inserted into the stomach, af-
terwards a full covered stent (hanarostent) with 240 mm
length and 28 mm diameter is inserted with wire guide,
and finally the stent is widely opened.

Postoperative screening

We followed up all patients with WBC count and any
symptoms and signs. We just performed abdominal CT
scan with contrast on patients with clinical manifestation
who were at risk of developing complications.

Statistical analysis

SPSS version 22.0 was used for statistical analysis
(IBM, Chicago, IL, USA). Relative frequency percent-
ages were reported in order to describe the nominal and

or categorical variables.

3. Results

A total number of 1263 patients with morbid obesity
who underwent laparoscopic sleeve gastrectomy were
enrolled in this study. The mean (SD) age of the par-
ticipants was 34.1(6.8) year. The majority of this study
samples were female (n=513, 76.2%). The mean (SD)
BMI of the patients was 45.44(1.90) kg/m?. Of them,
8(0.63%) patients were diagnosed with leak complica-
tion after the operation. The mean (SD) age of the pa-
tients with leak was 32.33(6.02) year. The mean (SD)
BMI of the patients with leak was 45.75(2.07) kg/m?.
The mean (SD) WBC count of the patients with leak
was 13680(7272.68). The symptoms of the patients be-
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Figure 1. Site of leak in CT scan

gan on different days (3-240 day). Table 1 presents the
first symptoms and signs of the patients with leak. Six
patients with leak had history of addiction. All patients
with probable symptoms admitted at hospital and un-
derwent abdominal and pelvic CT scan (Figure 1). Five
patients with leak had history of diabetes mellitus. Four
patients had a history of respiratory disorder. Table 2
presents the site of the leak. Management of the patients
was different and presented in Table 3.

4. Discussion

Morbid obesity is an important problem worldwide.
Laparoscopic sleeve gastrectomy is a known and safe
procedure in patients with morbid obesity. It is easy to
perform, well tolerated by the patients and resolve co-
morbidities with minimum nutritional deficiencies [2];
however, the serious complications may occur during
this procedure such as strictures, bleeding, and leaks.
Gastric leak of luminal contents from a suture line be-
tween two hollow viscera is the most unfavorable com-

7

Figure 2. Full covered stent
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plication of laparoscopic sleeve gastrectomy with 1.06%
prevalence [4, 12]. Leaks can be classified by time of
onset, clinical presentation, radiological appearance, site
of leak, or mixture of them.

Patients with leak complication are presented by vari-
ous symptoms such as sepsis, hemodynamic instability,
multiple organ failure, perigastric abscesses and chronic
fistulas [13, 14]. These symptoms may occur suddenly
or gradually. In our experience, the patients were pre-
sented with symptoms of sepsis and abdominal pain,
cough, or nausea and vomiting. Abdominal pain was the
most common symptom in our patients. Previous studies
demonstrated [15] that a combination of clinical signs
of fever, tachycardia and tachypnea have the predictive
value by 58.33% sensitivity and 99.75% specificity for
the detection of anastomotic leaks. In our experience all
the cases had fever and tachycardia. Furthermore, leuko-
cytosis was seen in all patients as an important finding.

Suture-line leaks as a laparoscopic sleeve gastrectomy
complication occurs in about 5% [5, 16]. In our study,
this rate was about 1.1%. Previous studies demonstrated
that careful patient selection (BMI<50 kg/m?) and adopt-
ing the use of a 40-French or larger bougie may decrease
the risk of leak [17]. Also diabetes mellitus and sleep ap-
nea were associated with a greater incidence of anasto-
motic leak [18]. In our hospital, we select patients with
morbid obesity and BMI>40 for laparoscopic sleeve gas-
trectomy. Before the sleeve gastrectomy, all candidates
should be examined by gastrointestinal specialists, nu-
tritionist, psychiatrist, pulmonologist, cardiologist and
anesthetist to shortlist the selected patients for the opera-
tion. All this process helps us to decrease complications
of laparoscopic sleeve gastrectomy such as leak.

Furthermore, one month after surgery is a critical time be-
cause a majority of the leaks occur after patient’s discharge
[16]. In our study, leak occurred at average of 35.12 days
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Figure 3. Site of leak before and after stent replacement

after surgery [range: 3-240]. Most of the cases occurred in
first ten days. Leaks after laparoscopic sleeve gastrectomy
can also be due to mechanical or ischemic causes. Accord-
ing to a previous study, mechanical cause is due to technical
mistake and occurs within 2 days post-operative and isch-
emia occurs within 5-6 days after surgery [19].

For the management of the leak, it is classified to acute
(<7 days), early (1-6 weeks), late (6-12 weeks), and
chronic (>12 weeks). Also the majority of surgeons agree
that stenting is a valid option for proximal acute or early
leak as a primary management or after failure of conser-
vative therapy [20].

In our experience, we inserted stent for all leaks after lap-
aroscopic sleeve gastrectomy regardless of to the time of
leak. All stents were inserted by special team of surgeons
at Modarres Hospital. After IV sedation, first we find the
leak location with endoscope then a wire is inserted into
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the stomach, next a fully covered stent (Figure 2) with the
length of 240 mm and diameter of 28 mm is inserted with
wire guide, and finally the stent is widely opened (Figure 3).
After stent replacement, patients’ symptoms and signs im-
proved dramatically. Leukocytosis decreased 6 hours after
the replacement (WBC= 7000-7800 /m?).

Patients, who are presented with pure leakage without
chronic fistulae, can usually be treated effectively by the
conservative methods. Rescue operation was necessary
in only 15% [4] of patients with a pure leakage. In the
rare event of a patient with leakage requiring rescue op-
eration, an open procedure was usually performed. In
our experience, one patient improved only with drainage
after laparoscopy, two patients needed laparotomy after
laparoscopy then the stent placement and five patients
were inserted stent and drainage under CT scan guidance
without additional procedure. All stents were removed
after 4 weeks and controlled CT scan showed absence of

Table 1. Signs and symptoms of patients with leak after sleeve gastrectomy

Cases Day of Admission to Hospital First Symptom(s) First Signs
1 10 Abdominal pain Fever, tachycardia
2 240 Left flank pain -
3 12 Abdominal pain Fever, tachycardia, abdominal Tenderness
4 8 Nausea Fever, tachycardia
5 11 Cough, vomiting Fever, tachypnea, tachycardia
6 5 Abdominal pain, nausea Fever, tachycardia, abdominal tenderness
7 14 Abdominal pain Fever, tachycardia, abdominal tenderness
8 13 Abdominal pain Fever, tachycardia, localized tenderness
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Cases Site of Leak

1 Gastroesophageal junction
2 Gastroesophageal junction
3 Gastroesophageal junction
4 Gastroesophageal junction
5 Greater curvature

6 Gastroesophageal junction
7 Gastroesophageal junction
8 Gastroesophageal junction

leak in patients except one case that had leak 8 months
after operation.

Insertion of stent is usually a safe procedure but some-
time it has complications. Previous studies demonstrated
that some of these complications included stent contact
ulceration and stent-related discomfort [21]. Major con-
cerns with stents are migration and difficulties of their
removal [21]. In our experience migration occurred only
in one case. It seems that early placement of a full cov-
ered stent is a successful method to treat leak. It appears
that stent insertion decreases length of hospital stay and
increases ability to feed.

The present study has some limitations because of its
cross-sectional design and validity as it was based on the
medical files and some data were missed. Furthermore,
due to the low prevalence of leak, so the small sample

Table 3. Intervention in each case with leak

International Journal of

Medical Toxicology & Forensic Medicine
size, Studies with large sample size are suggested. We
suggest multicenter prospective studies for large sample
size to decrease the missing data.

5. Conclusion

Leak is the most important complication after laparo-
scopic sleeve gastrectomy. It seems that inserting stent
for leak is a useful method for the treatment of early leak
after sleeve gastrectomy.

Ethical Considerations
Compliance with ethical guidelines
The ethical approval for the study was obtained from

the Institutional Review Board at Shahid Beheshti Uni-
versity of Medical Sciences.

Cases First Intervention Second Intervention Third Intervention
1 Laparoscopy Drainage -
2 Drainage under CT Stent -
3 Laparoscopy Laparotomy Stent
4 Drainage under CT Stent -
5 Laparoscopy Laparotomy Stent
6 Drainage under CT Stent -
7 Drainage under CT Stent -
8 Drainage under CT Stent -
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