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A Simple and Safe Technique in Extracting Specimen after
Sleeve Gastrectomy
Adem Yuksel1, Murat Coskun2

A b s t r ac t
Introduction: Today, minimally invasive surgery (laparoscopic, robotic) methods are becoming increasingly common. In the procedures in which
the resection was performed with a minimally invasive surgical method, specimen removal can be time-consuming and complicated. In this study,
we aimed to evaluate the results of laparoscopic sleeve gastrectomy specimens removed from a 12-mm trocar area without additional tools.
Materials and methods: Between January 2016 and December 2017, 129 patients underwent a laparoscopic sleeve gastrectomy for morbid
obesity. In all patients, the specimen was removed from the abdomen from a 12-mm trocar area without additional tools.
Results: The mean specimen removal time was 2.38 ± 1.9 minutes. During the follow-up period, no wound infection and trocar hernia were
observed in any patient.
Conclusion: The technique applied is minimally invasive, not time-consuming, and simple when compared to other techniques reported.
Keywords: Laparoscopic sleeve gastrectomy, Port hernia, Specimen extraction.
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Introduction

1

Today, laparoscopic approach in gastrointestinal surgery is widely
used owing to its advantages. In the procedures that the resection
performed by the laparoscopic technique, different techniques
such as expanding trocar incision, mini laparotomy from different
regions, and removal from natural hole are used in the removal
of the specimen from the abdomen.1,2These different incisions
and methods may occasionally lead to the elimination of some
advantages (early postoperative recovery, decreased surgical site
infection, esthetic appearance, decreased risk of hernia, etc.) of
laparoscopic surgery.1
Many different procedures in surgical treatment of morbid
obesity can be performed with the laparoscopic technique. Among
these procedures, sleeve gastrectomy, in which the stomach
is resected in the vertical axis, has been applied in increasing
frequency in recent years.3The removal of the specimen after sleeve
gastrectomy can be time-consuming and complicated. There is
no standard approach on this and many different techniques are
applied.
In our study, it was aimed to evaluate the results of our patient
group in which the sleeve gastrectomy specimen was removed
from the 12-mm trocar area.

M at e r ia l s

and

Methods

The study included patients who underwent laparoscopic sleeve
gastrectomy for morbid obesity at Kocaeli Derince Training and
Research Hospital between January 2016 and December 2017.
The decision was made as a result of the evaluation of the
patients who were accepted according to the National Institutes
of Health (NIH) consensus criteria 4 by the team consisting of
surgery (gastrointestinal surgery, general surgery), endocrinology,
psychiatry, gastroenterology, cardiology, chest diseases, sports
medicine specialist, and dietitian team. A prophylaxis with 2 g of
ceftriaxone was applied to all patients before the operation.
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All operations were performed by the same surgical team
consisting of two persons. Pneumoperitoneum was created in such
a way to reach 12–14 mm Hg by entering the abdomen with the help
of a bladeless direct optical trocar (EndopathXcel; Ethicon EndoSurgery Inc., Cincinnati, Ohio) from 19 cm below the xiphoid and
4 cm lateral from the midline. The operation was performed with
3 pieces of 5 mm and 2 pieces of 12 mm trocars, one of which was
the Nathanson retractor site (Fig. 1). All 12 mm trocars were bladeless
optic trocar. Starting from approximately 2 to 6 cm proximal of
pylorus, until the left diaphragmatic crura is revealed, the stomach
was released by the large curvature with the help of LigaSure
(Valleylab, Boulder, CO) or harmonic scalpel (EthiconEndosurgery,
Cincinnati, OH). The stomach was decompressed with a nasogastric
or orogastric tube. The stomach was transected with the help of
a 36 F bougie-guided endoscopic stapler (Ethicon Endosurgery,
Cincinnati, OH). Transection was completed with 5 or 6 staplers. The
gastrectomy-performed stomach was evaluated for leakage with
50–60 mL methylene blue. The resected stomach was held in the
caudal end with a laparoscopic grasper and was taken 2–3 cm in a
12-mm trocar parallel to the resection axis (Fig. 2). The specimen
was removed from the abdomen with a trocar. The specimen was

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0 International License (https://creativecommons.
org/licenses/by-nc/4.0/), which permits unrestricted use, distribution, and non-commercial reproduction in any medium, provided you give appropriate credit to
the original author(s) and the source, provide a link to the Creative Commons license, and indicate if changes were made. The Creative Commons Public Domain
Dedication waiver (http://creativecommons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated.

Specimen Extraction after Sleeve Gastrectomy

Fig. 1: Trocar locations

Fig. 2: Specimen grasping and pull into the 12-mm trocar
Table 1: Patient characteristics
Sex
Age
BMI
Comorbidity

ASA score

Male
Female
Mean ± SD
Mean ± SD
Hypertension (HT)
Diabetes mellitus (DM)
Pulmonary comorbidity
II
III

N: 129
24 (18.6%)
105 (81.4%)
38 ± 8.7
45.7 ± 6
28 (21.7%)
51 (39.5%)
16 (12.4%)
98 (76%)
31 (24%)

Table 2: Intraoperative and postoperative results
Fig. 3: Extraction of the entire specimen via the 12-mm trocar

extracted out of the abdomen by the large curvature, with the help
of a gauze, by avoiding excessive traction (Fig. 3).
The patients’ demographic characteristics (age, sex), body
mass index (BMI), comorbid status, ASA score, intraoperative
complications, specimen extraction time, and operation time
were recorded. Specimen extraction time was obtained by the
retrospective review of the operation video recordings in the first
55 cases, and from prospectively recorded data in subsequent cases.
All patients were controlled on the 10th postoperative day, and on
the 1st, 3rd, 6th, and 12th months by the surgical team. Wound-site
infection status and trocar-site hernia status were recorded. Trocar
site hernia status was evaluated by a clinical examination. In the
statistical evaluation, a descriptive method was used.

R e s u lts
A total of 129 patients who underwent a laparoscopic sleeve
gastrectomy were included in the study. Demographic characteristics
(age, sex) and preoperative (body mass index, comorbidities,
ASA score) characteristics of the patients are summarized in
Table 1. All operations were completed laparoscopically. The
sleeve gastrectomy was performed to one patient owing to gastric
plication and to the other patient owing to the revision after vertical

2

Operation

Operation time (min)
Specimen extraction time
(min)
Specimen rupture
Wound infection
Port site hernia

Sleeve gastrectomy
Sleeve gastrectomy
+ cholecystectomy
Mean ± SD
Mean ± SD

N: 129
117 (90.7%)
12 (9.3%)
75.7 ± 19.4
2.38 ± 1.19
3 (2.3%)
0 (0%)
0 (0%)

band gastroplasty. A cholecystectomy was performed in 12 (9.3%)
patients in the same session. A cholecystectomy specimen was
extracted from the same area. Four (3.1%) patients had leakage
after the sleeve gastrectomy. One of them was spontaneously
closed. Others were treated with endoscopic treatment methods.
The average operative time and specimen removal time were
75.7 ± 19.4, 2.38 ± 1.9 minutes, respectively. The fundus perforation
was developed in three (2.3%) patients during extraction. In
addition to prophylactic antibiotherapy, antibiotic treatment
was applied in the postoperative follow up of these patients. The
average follow up period of the patients was 13.9 ± 6.2 months.
During the follow up period, no wound site infection and trocar
site hernia were seen in any patient (Table 2).
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Discussion
Nowadays, sleeve gastrectomy is used with increasing frequency in
the surgical treatment of morbid obesity owing to some advantages
such as preservation of normal anatomy and absorption capacity of
small intestines, technically easy applicability and short operation
time.3In this procedure, where successful results are obtained in
the resolution of weight loss and comorbid conditions, 80–90%
of the stomach in vertical axis is resected. 5 Removal of the
specimen outside the abdomen after this wide resection can be a
complicated, and prolonged duration of operation.
In laparoscopic surgery, there are questions looked for to
be answered such as from which area the specimen should be
removed, from how much width the specimen should be removed,
how to reduce complications related to the area the specimen
removed from, and whether the integrity of the specimen should
be preserved in benign procedures. The answer to these questions
was not standardized also in the sleeve gastrectomy procedure.
The method frequently applied in laparoscopic procedures is
the extraction of the specimen by a mini laparotomy. In a study in
which the specimen was removed by a mini-laparotomy after a
sleeve gastrectomy, 5% wound site infection, 3.3% hernia, and 8.3%
hematoma in the site of extraction were detected.6These results
show that the specimen removal by mini-laparotomy reduce the
advantages of the laparoscopic surgery.
Different techniques have been described, in which the
specimen is removed after it was disintegrated. In one of these
techniques, described by Mahmood et al.,7 the specimen was
disintegrated by a tissue disintegrator and removed from a
15-mm trocar. Another technique is the technique by which
Calin et al.8extract the specimen from the 12 mm trocar site, by
cutting and making the specimen thinner in the longitudinal axis
intraabdominally. The main disadvantage of both techniques is
the inability of histopathological examination of the specimen
due to tissue disintegrity, and the risk of intraabdominal spread of
gastric content. As a matter of fact, it was shown in several studies
that in the sleeve gastrectomy specimen, there was a clinically
significant histopathological finding at a rate of 3.3–5.8%, and the
histopathological examination of the specimen was necessary.9,10
In addition, it has been shown that intraabdominal spread of gastric
content may cause a localized inflammatory response, adhesion,
and intraabdominal abscess.11
The most commonly used technique for removal of specimen
in sleeve gastrectomy is the removal of tissue from the trocar site
by preserving tissue integrity. One of the controversial points
in this technique is whether the wound site is protected with
different auxiliary devices (wound site retractor, organ pouch)
when removing the specimen. Studies have reported that the
use of organ pouches or wound site retractors does not reduce
infectious complications, prolonged operation time, and increased
operation costs.12In our technique, any auxiliary equipment was
not used to protect the wound site and no wound site infection
was seen in our series.
In order to reduce trocar-related complications after the sleeve
gastrectomy, a technique involving a small number of patients
with which the specimen was extracted transgastrically has been
described.13However, this technique requires laparoscopic and
endoscopic experience, and the risk of intraabdominal spread of
stomach contents is the most important disadvantage.
In a minimally invasive surgery, the overall goal is to use a
smaller number of trocars with a smaller diameter. The use of larger

trocar increases the risk of postoperative pain, patient comfort, and
hernia risk in the trocar site.14However, for the use of staplers in the
sleeve gastrectomy, the minimum trocar diameter is 12 mm, and
there is only one study in the literature on removal of the specimen
from a 12-mm trocar site by preserving the tissue integrity. In this
study by Nassif et al.,15the fascia was extended with a Kocher
clamp and the specimen was removed with the organ pouch. In
our study, this technique has been modified. Without expanding
the fascia and the usage of organ pouches, the specimen was
extracted. Trocar-related complications such as wound site
infection or trocar site hernia were not observed. According to the
extraction time of the specimen, it was observed that the specimen
was extracted in a time similar to those of the other studies. In
three cases, it was observed that the specimen was ruptured from
fundus, owing to insufficient decompression of the stomach and
the rotation of the specimen on the reverse axis during extraction.
Therefore, caution should be exercised to ensure that the stomach
is sufficiently decompressed and not to cause any reverse rotation
during traction.

C o n c lu s i o n
According to the results of our study, the specimen can be safely
extracted from the 12-mm trocar site after the sleeve gastrectomy,
without the use of additional tools and without expansion of fascia
and without prolonging the operation time.

E t h i c a l C o mmi t t e e A p p r o va l
Ethical committee approval was obtained from University of
Kocaeli (GOKAEK-2017/14.37 2017/300).
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