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Abstract
Background

Gallbladder disease is very common in obese patients. Concomitant cholecystectomy with laparoscopic
sleeve gastrectomy (CC-LSG) may be necessary in such cases, and it has been proven safe when
indicated. Herein, we developed a novel four-port-sharing technique for CC-LSG that can substitute the
conventional trocar placement (6–7 ports).

Methods

A retrospective cohort study was conducted between January 2017 and March 2021 using a prospective
database. Out of 159 patients who underwent LSG, 10 also received CC-LSG. The patients’ demographic
characteristics, intraoperative outcomes, and postoperative outcomes were examined.

Results

Of a total of 159 patients, 18 had cholelithiasis (11.3%). Eight symptomatic and 2 asymptomatic patients
(6 men and 4 women) with cholelithiasis underwent CC-LSG. No postoperative complications, including
hemorrhage, bile leakage, staple leakage, incisional hernia, and wound infection, were noted.

Conclusions

In CC-LSG, the application of a four-port-sharing technique is safe and feasible, and it provides satisfying
cosmetic outcomes for obese patients with symptomatic or asymptomatic cholelithiasis.

Key Points
Concomitant cholecystectomy with laparoscopic sleeve gastrectomy (CC-LSG) has been proven safe
when indicated.

We propose a practical and novel four-port-sharing approach instead of the conventional trocar
placement (6–7 ports) for CC-LSG.

This four-port-sharing technique is a safe and feasible method and provides satisfying cosmetic
results.

Background
Gallbladder disease is a common obesity-related illness. Rapid weight loss in obese patients undergoing
bariatric surgery has been associated with a high incidence of gallstone formation [1]. Hence,
concomitant cholecystectomy is routinely performed in all patients at the time of open bariatric surgery,
before the application of laparoscopy [2]. Because laparoscopic techniques are being developed to
perform bariatric surgery, the necessity of concomitant laparoscopic cholecystectomy (LC) has been
discussed and been proven safe when indicated [3]. However, details regarding the surgical techniques
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for concomitant cholecystectomy and laparoscopic sleeve gastrectomy (CC-LSG) are rarely mentioned.
Herein, we developed a novel four-port-sharing technique for CC-LSG.

Methods
A retrospective cohort study was conducted from our prospective database between January 2017 and
March 2021. We included 159 patients who underwent LSG and 21 patients with gallbladder diseases, of
whom 3 patients underwent LC before LSG due to biliary colic. The remaining 18 patients had
cholelithiasis, including 10 patients who underwent concomitant LC with LSG and 8 asymptomatic
patients who refused surgical interventions. The study was approved by the Ethical Committee. All
procedures performed in the included studies that involved human participants were in accordance with
the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki
declaration and its later amendments or comparable ethical standards. Informed consent was obtained
from all individual participants included in the study.

Patients were placed in the supine position under general anesthesia, and their skin was prepared. Four
trocars were placed: one 12-mm trocar at the umbilicus, one 10-mm trocar along the left anterior-axillary
line of the left lower abdomen, one 5-mm trocar along the right midclavicular line of the right upper
abdomen, and one 5-mm trocar at the subxiphoid area of the epigastrium. Insu�ation with carbon
dioxide was performed at 12 mm Hg pressure. A 10-mm, 30° extended length laparoscope was inserted
through the umbilical trocar, a grasper was inserted through the right upper abdominal trocar, and a hook
or a dissector was inserted through the subxiphoid trocar (Fig. 1a). The left upper abdominal trocar was
inserted with a grasper and was used �exibly to enable adequate exposure of the surgical �eld (Fig. 1b).
The LC procedure was then performed. After both the cystic artery and duct were safely divided, the
gallbladder was removed from the liver bed and was put in a plastic bag. The second part of the
operation involved LSG. A laparoscope was shifted to the left lower abdominal trocar, and we placed a
LigaSure or an Endo-GIA (Medtronic, Minneapolis, Minnesota, US) for gastric stapling through the
umbilical trocar. A liver retractor was inserted through the subxiphoid trocar, but in certain cases, the
thread method (without the use of a trocar) was also applied for liver retraction. The grasper remained in
the right upper abdominal trocar, and we used the same ports to perform LSG without any additional
trocars (Fig. 2a & b). Following the completion of gastric stapling, the gallbladder and the resected
stomach were retrieved from the umbilical trocar.

Patients’ characteristics such as age, gender, body weight, body height, and body mass index; the
American Society of Anesthesiologists classi�cation; comorbidities; operation time for LC and LSG; blood
loss; drain placement; postoperative complications; and postoperative hospital stay were then analyzed.

Results
Of a total of 159 patients treated, 18 had cholelithiasis (11.3%). Ten of these 18 patients subsequently
underwent CC-LSG, including 8 symptomatic and 2 asymptomatic patients. The remaining 8 patients had
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asymptomatic cholelithiasis and refused concomitant LC after discussion with the physicians. The mean
age of patients that underwent CC-LSG was 36.5 years, with 6 males (60.0%) and 4 females (40.0%). The
mean body weight and BMI were 118.7 kg and 42.8 kg/m2, respectively. Three patients had type 2
diabetes mellitus (T2DM), 10 patients had hypertension, 7 patients had hyperlipidemia, and 4 patients
had moderate to severe obstructive sleep apnea. Other baseline characteristics are summarized in Table
1.
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Table 1

Characteristics of the patients undergoing concomitant cholecystectomy with laparoscopic sleeve
gastrectomy 

Variables Patients (n=10)

Age, year 36.5 ± 11.5

Gender (male/female) 6/4

Body weight, kg 118.7 ± 13.6

Body height, m 1.66 ± 0.083

Body mass index, kg/m2 42.8 ± 3.6

ASA  classi�cation  

Class I 3 (30%)

Class II 5 (50%)

Class III 2 (20%)

Comorbidities  

T2DM 3 (30%)

Hypertension 10 (100%)

Hyperlipidemia 7 (70%)

Moderate/Severe obstructive sleep apnea 4 (40%)

Operation time for LC, minute 50.5 ± 4.4

Operation time for LSG, minute 109.8 ± 12.6

Blood loss, ml 11 ± 3.9

Drain placement (present) 10 (100%)

Postoperative complications  

Hemorrhage 0

Bile leakage 0

Staple leakage 0

Wound infection 0

Postoperative hospital stay (day) 4 ± 1.1

Data are presented as mean ± standard deviation, n (%); ASA: American Society of Anesthesiologists;
T2DM: type 2 diabetes mellitus; LC: laparoscopic cholecystectomy; LSG: laparoscopic sleeve
gastrectomy
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The experienced surgeons performed laparoscopic surgery to all 10 patients, and no perioperative
complications or conversions to open surgery were noted. The mean operation times were 50.5 min for
LC and 109.8 min for LSG. Blood loss during the operation was 11 mL. A drain was routinely placed to
the left abdominal trocar site postoperatively. We did not register any postoperative complications,
including hemorrhage, bile leakage, staple leakage, incisional hernia, and wound infection. All patients
were discharged within 5 days post operation and remained in a stable condition during a 1-year follow-
up.

Discussion
In a retrospective study with 21,137 patients who underwent LSG in the USA, only 2% received
concomitant cholecystectomy [4]. In addition, an increased operative time with a higher risk of bleeding
and pneumonia was noted in patients who underwent CC-LSG compared to patients who received LSG
alone [4, 5]. However, CC-LSG was still considered a safe approach in symptomatic patients and was not
found to increase hospital stay and complication rates [3–5].

By contrast, performing CC-LSG to obese patients with asymptomatic gallbladder stones still remains
under debate. Raziel et al. demonstrated that 9.3% of patients with asymptomatic gallstones required
cholecystectomy during the �rst postoperative year compared to only 2.7% of patients with normal
preoperative gallbladders [6]. Furthermore, Altieri et al. reported that the LC rates after LSG were
approximately 10%, and a subsequent LC may not only be a more di�cult procedure but it may also
facilitate higher rates of common bile duct injury [7]. Another study reported that patients with
asymptomatic gallstones had a similar risk of becoming symptomatic as healthy population [8]. In our
study, a total of 10 patients had asymptomatic cholelithiasis, and only 2 patients underwent CC-LSG due
to multiple gallstones. Patients without gallbladder disease refused concomitant LC. There is no
postoperative biliary-related complication. In our practice, CC-LSG is a feasible and safe procedure when
indicated.

Additional ports may be required to perform simultaneous operations in laparoscopic surgery. In general,
6 to 7 ports are needed to accomplish concomitant laparoscopic operations [9, 10]. Ohta et al. proposed a
total of 7 trocars in a port-sharing technique for LC and LSG, with 3 trocars being greater than 10 mm
[11]. One additional trocar was placed in the right lateral abdomen for LC and 1 in the left abdomen for
LSG. In our study, 4 trocars were considered an adequate number to perform CC-LSG. There are only 2
trocars equal to or larger than 10 mm, including the umbilical trocar (12 mm) and the left abdominal
trocar (10 mm). The 2 trocars are placed in the umbilicus and the left lower abdomen, respectively, to
substitute the conventional sites of the upper abdomen. The advantages of changing the trocar sites
include better cosmetic outcomes and a more comprehensive surgical �led, while longer devices may be
necessary to reach the surgical site. Moreover, there was no incisional hernia noted during postoperative
follow-up. In LSG, we shifted the laparoscope to the left abdominal trocar, and we placed the gastric
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stapling device in the umbilical trocar. This approach provides a clear �eld of view during posterior
mobilization and gastric stapling. The remaining 2 trocars that we used were both 5 mm in size. In
general approach three 12-mm trocars and three to four 5-mm trocars were used for LC and LSG. The
four-port-sharing technique not only reduces the number of trocar incisions by reusing the ports, but it
also decreases the size of trocars. Furthermore, this approach offers satisfying cosmetic results, and it
may reduce postoperative pain compared to the general method that is currently used.

Conclusion
Although CC-LSG was not commonly performed in all bariatric surgeries, it is an approach that should be
considered in patients with gallbladder disease. CC-LSG using a four-port-sharing technique can decrease
the number and size of the trocars used, and it can provide better cosmetic results and less postoperative
pain. Conclusively, the four-port-sharing technique is a safe and feasible option for obese patients
undergoing CC-LSG.
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Figures

Figure 1

Trocar placement when performing LC (a) A laparoscope was inserted through the umbilical trocar (12
mm), a grasper was inserted through the right upper abdominal trocar (5 mm), and a hook or a dissector
was inserted through the subxiphoid trocar (5 mm). In total, 3 trocars (indicated by the red circles) were
routinely used. The left abdominal trocar was used �exibly to enable adequate exposure of the surgical
�eld. (b) The surgical view of Calot’s triangle was well exposed.
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Figure 2

Trocar placement when performing LSG (a) A laparoscope was shifted to the left abdominal trocar (10
mm). A LigaSure or an Endo GIA for gastric stapling was inserted through the umbilical trocar (12 mm),
and a grasper remained in the right upper abdominal trocar (5 mm). In total, 3 trocars (indicated by the
red circles) were routinely used. A liver retractor was inserted through the subxiphoid trocar or the thread
method (without trocar use) was employed for liver retraction. (b) Surgical view of posterior mobilization
during SG.


