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Introduction

Nowadays obesity is one of the most import-
ant health problems [1]. Morbid obesity is defined 
as when the body mass index exceeds 40 kg/m². 
The risk of comorbidities such as chronic obstruc-
tive pulmonary disease (COPD) and diabetes melli-
tus (DM) is higher in obese patients. Obesity is also 
an independent risk factor for gallstones [2, 3]. In 

obese patients, gallstone is more symptomatic than 
in non-obese people [4]. Bariatric procedures have 
been accelerating with simultaneous cholecystec-
tomy applications nowadays [5, 6]. However, the 
routine application of prophylactic cholecystectomy 
in patients with obesity surgery with gallstone has 
been discussed in the literature [6]. Prophylactic 
cholecystectomy has come onto the agenda due to 
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A b s t r a c t

Introduction: Obesity is an independent risk factor for gallstones. In obese patients, gallstone is more symptomatic 
than in non-obese people.
Aim: To present the early results of laparoscopic sleeve gastrectomy (LSG) and concomitant cholecystectomy (CC) 
performed in patients with symptomatic gallstone accompanied by at least one additional systemic disease to obe-
sity and to investigate its effect on morbidity.
Material and methods: Patients undergoing sleeve gastrectomy for morbid obesity between January 2016 and Au-
gust 2018 were retrospectively studied. Twenty-seven patients who underwent laparoscopic sleeve gastrectomy and 
concomitant cholecystectomy due to symptomatic gallstone stones were included in this study. The patients were 
divided into two groups according to the applied surgical technique: laparoscopic sleeve gastrectomy and concom-
itant cholecystectomy (n = 27) and laparoscopic sleeve gastrectomy (n = 70). The results of an additional operation 
on these patients and their perioperative complications were evaluated.
Results: A total of 97 patients were included in the study. The mean age of the patients was 40.58 ±10.36 years. 
There was no statistically significant difference between groups in terms of complications (p = 0.669). The difference 
in the duration of the operation was statistically significant (p < 0.001).
Conclusions: Concomitant cholecystectomy may be presented as an alternative surgical procedure due to the 
demonstration that concomitant cholecystectomy can be performed safely in comorbid obese patients, with a risk of 
becoming symptomatic in the rest of life at a certain rate, and low risk of complications in asymptomatic patients.
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adhesions that may occur after past surgery, but cur-
rently it is not routinely accepted [7]. Cholecystecto-
my is recommended in symptomatic patients [8, 9].

Aim

The aims of this study were to present the ear-
ly results of laparoscopic sleeve gastrectomy (LSG) 
and concomitant cholecystectomy (CC) performed in 
patients with high-risk and symptomatic gallstone 
accompanied by at least one additional systemic 
disease to obesity and to investigate its effect on 
morbidity. Another aim of this study was to question 
the feasibility of prophylactic cholecystectomy in as-
ymptomatic obese patients based on the results of 
this study.

Material and methods

Patients undergoing sleeve gastrectomy for mor-
bid obesity between January 2016 and August 2018 
were retrospectively studied. Twenty-seven patients 
who underwent laparoscopic sleeve gastrectomy 
and concomitant cholecystectomy due to symptom-
atic gallstones were included in the study in addition 
to obesity due to a high anesthesia score in patients 
with additional systemic disease such as diabetes 
and COPD. 

Patients with previous cholecystitis, pancreatitis 
history, or at least one biliary colic admitted to the 
hospital as symptomatic gallbladder were accepted. 
Patients who had no systemic disease other than 
obesity and who had asymptomatic gallstones were 
excluded from the study. The short-term results of 
sleeve gastrectomy and simultaneous laparoscop-
ic cholecystectomy were compared with those of  
70 patients who had similar additional diseases at 
the same time and who underwent only laparoscop-
ic sleeve gastrectomy. The results of an additional 
operation on these patients and their perioperative 
complications were evaluated. 

Statistical analysis

In statistical analyses, the Jamovi project (2018) 
computer software (Jamovi Version 0.9.1.11) (re-
trieved from https://www.jamovi.org) (open source) 
program was used. Firstly, the Shapiro-Wilk test 
was applied to all variables to determine wheth-
er the distributions of the variables are normally 
distributed. Continuous data were expressed as 
mean ± standard deviation or median (IQR), while 

categorical data were summarized as number and 
percentage.

The Mann-Whitney U test was used to compare 
groups which were not normally distributed, with 
respect to variables and the independent samples 
t-test was used when comparing the groups in nor-
mally distributed variables. The chi-square (χ²) test or 
Fisher’s exact test was used to assess two indepen-
dent categorical groups for intergroup comparisons. 
The level of significance was accepted as p < 0.05.

Results

A total of 97 patients were included in the study, 
62 (63.9%) were female and 35 (36.1%) were male. 
The mean age of the patients was 40.58 ±10.36 
years (range: 18–69 years). The patients were divid-
ed into two groups according to the applied surgical 
technique: laparoscopic sleeve gastrectomy + con-
comitant cholecystectomy (LSG + CC) (n = 27) and 
laparoscopic sleeve gastrectomy (LSG) (n = 70). All 
the patients who were included in the study had an-
tibiotic prophylaxis and deep vein thrombus prophy-
laxis. All patients had drainage and had a stomach 
tube calibrated with 37 Fr. The scores of the patients 
were III and IV according to American Society of An-
esthesiologists (ASA) scores. There was no statisti-
cally significant difference between the two groups 
in terms of ASA scores.

Bleeding developed in 1 (3.7%) patient in the LSG 
+ CC group and 6 (8.57%) in the LSG group while 
no post-operative leakage developed in any of the 
study patients. There was no statistically significant 
difference between groups in terms of complications 
(p = 0.669). The mean age of the patients in the LSG 
+ CC group was 40.7 ±8.2 years and the mean age of 
the patients in the LSG group was 40.5 ±11.1 years. 
There was no statistically significant difference be-
tween the groups in terms of age (p = 0.913). There 
was a statistically significant difference between the 
groups (p = 0.025, p = 0.003 and p < 0.001, respec-
tively) when the groups were compared according to 
gender, body mass index (BMI) and surgery duration. 
The majority of patients in the LSG + CC group were 
female (81.48%). The surgery duration of the LSG + 
CC group was longer (65.7 ±8.5 min vs. 57.1 ±8.7 min)  
and patients in the LSG group had a  higher BMI 
(46.83 vs. 42.9).

When participants were questioned for addi-
tional diseases, there was a statistically significant 
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difference between groups in terms of presence of 
hypertension and DM (p < 0.001). Diabetes mellitus 
(95.71%) in the LSG group and HT (22.72%) in the 
LSG + CC group were frequent. There was no statisti-
cally significant difference between the groups when 
blood glucose level, glycated hemoglobin (HbA1c) 
level, transfusion need during surgery and duration 
of hospital stay were evaluated before the operation 
(p > 0.05). Comparisons according to demographic 
and clinical characteristics of the patients are shown 
in Table I.

Discussion

In patients with morbid obese, gallstones are 
seen at the rate of 19–45% [4, 10]. Gallstones are 
more common in women than in men, independent-
ly of age [11]. In our study, 62 (63.9%) patients were 
female. Cholelithiasis is asymptomatic in some of 
these patients. Whether it is necessary to perform 
cholecystectomy in morbidly obese patients with 
asymptomatic cholelithiasis has been discussed in 
the literature [7–10, 12]. Sleeve gastrectomy is now 
often used alone as a restrictive bariatric procedure  
[4, 13, 14]. The approach to be applied in the pres-
ence of cholelithiasis is also unclear in patients who 
are to undergo sleeve gastrectomy [7, 15]. It has 
been reported in the literature that concomitant pro-
phylactic cholecystectomy during bariatric surgery 
prolongs the surgical and hospital stay and increas-
es morbidity [7, 16]. Studies suggesting prophylactic 
cholecystectomy due to adhesions that may occur 
after previous surgery are also available in the lit-
erature. Conversely, a  meta-analysis conducted by 
Warschkow et al. showed that the complication rate 
of cholecystectomy after bariatric surgery was low 
and emphasized that the prophylactic cholecystec-
tomy should not be routinely performed [17]. In our 
current approach we do not recommend prophylac-
tic cholecystectomy as an absolute indication during 
sleeve gastrectomy. However, in the studies of Ra-
ziel et al. and Sioka et al., the group of patients who 
required post-sleeve gastrectomy cholecystectomy 
was reported to have a frequency of 9.3% and 13%, 
respectively [4, 18].

In this study, there was no significant difference 
in complications and duration of hospital stay be-
tween the laparoscopic cholecystectomy group and 
the other groups. Based on these findings, the ques-
tion “Can laparoscopic cholecystectomy be offered 

concurrently in terms of future risks in cases with 
asymptomatic cholelithiasis?” arose. We think that 
it is important to share this issue with patients and 
to consider the preference of the patient.

It has been reported in the literature that in cases 
of simultaneous cholecystectomy with obesity sur-
gery extended the surgical duration by 18–49 min 
[10, 12]. In our study this value was found to be 
about 8.6 min.

There are reports that concomitant cholecystecto-
my in patients undergoing bariatric surgery prolongs 
hospital stay and increases morbidity [19, 20]. This 
study was conducted on a group of patients with high-
er risk than those having obesity without additional 
disease. Despite all these factors, there was no signif-
icant difference in the duration of stay in hospital and 
morbidity between the two groups in this study.

While planning this study, simultaneous chole-
cystectomy was more difficult to implement than 
standard cholecystectomy in patients with morbid 
obesity who undergo sleeve gastrectomy due to fat-
ty liver, standard cholecystectomy trocar entry sites 
not being used. As a result of this difficulty, the du-
ration of surgery was prolonged and it was predict-
ed that there would be an increase in morbidity due 
to the duration of prolonged anesthesia. However, 
no statistically significant difference was found be-
tween the two groups in terms of morbidity regard-
less of surgery duration. 

Cholecystectomy in obese patient may be diffi-
cult not only due to obesity but also due to comor-
bidities such as pulmonary and vascular problems. 
When it is performed after important weight loss it 
may actually be easier. On the other hand, the ap-
proach suggested by this study eliminates the need 
for second operations and second anesthesia, which 
may be beneficial for the patient

The present study had some limitations. The 
limited number of patients was the most important 
one. The intervention group is small. Single-center 
experience was another limitation for a  reliable 
evaluation. Also, the patients were not equally 
distributed between the groups. However, the pre-
sented data mostly concerned the periprocedur-
al experience and this study was performed with 
a higher risk and symptomatic gallstone accompa-
nied by at least one additional systemic disease be-
sides obesity. Efforts were made to ensure homoge-
nization between the groups for high risk. This was 
not a study that reported the results of a prophy-
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Table I. Comparison of demographic and clinical characteristics of patients

Variables Surgery P-value

LSG + CC (n = 27) LSG (n = 70)

Age [years] 40.7 ±8.2 40.5 ±11.1 0.9131

BMI [kg/m2] 42.9 (40.8–47.5) 46.8 (44.7–49.2) 0.0032

Gender Male 5 (18.52) 30 (42.86) 0.0253

Female 22 (81.48) 40 (57.14)

Tissue adhesive Yes 22 (81.48) 70 (100) 0.0014

No 5 (18.52) 0 (0)

Leakage test No 27 (100) 70 (100) –

Complication Bleeding 1 (3.7) 6 (8.57) 0.6694

No 26 (96.3) 64 (91.43)

Drain Yes 27 (100) 70 (100) –

Antibiotic Yes 27 (100) 70 (100) –

DVT prophylaxis Yes 27 (100) 70 (100) –

HbA1c 6.2 (6.0–6.9) 6.4 (6.1–7.4) 0.2842

Glucose 125 (107–140) 117 (102–183) 0.4232

Duration of stay in hospital [days] 4 (3–4) 3 (3–4) 0.1312

Additional disease:

Asthma Yes 1 (3.7) 0 (0) 0.2784

No 26 (96.3) 70 (100)

DM Yes 15 (55.56) 67 (95.71) < 0.0014

No 12 (44.44) 3 (4.29)

HT Yes 6 (22.22) 0 (0) < 0.0014

No 21 (77.78) 70 (100)

Epistaxis Yes 0 (0) 1 (1.43) 0.9994

No 27 (100) 69 (98.57)

DVT Yes 1 (3.7) 0 (0) 0.2784

No 26 (96.3) 70 (100)

GERD Yes 3 (11.11) 20 (28.57) 0.0703

No 24 (88.89) 50 (71.43)

CAD Yes 1 (3.7) 0 (0) 0.2784

No 26 (96.3) 70 (100)

COPD Yes 2 (7.41) 1 (1.43) 0.1864

No 25 (92.59) 69 (98.57)

OSAS Yes 1 (3.7) 0 (0) 0.2784

No 26 (96.3) 70 (100)

Transfusion need: Fresh frozen 
plasma

2 (2–2) 1 (1–4) 0.8162

Erythrocyte 
suspension

2 (2–2) 4 (1–4) 0.7632

Full blood – 1 (1–1) –

Calibration – 37 Fr 27 (100) 70 (100) –

Surgery duration [min] 65.7 ±8.5 57.1 ±8.7 < 0.0011

LSG – laparoscopic sleeve gastrectomy, CC – concomitant cholecystectomy, DVT – deep vein thrombosis, HT – hypertension, DM – diabetes mellitus, GERD – 
gastroesophageal reflux disease, CAD – coronary artery disease, COPD – chronic obstructive pulmonary disease, OSAS – obstructive sleep apnea syndrome, 
BMI – body mass index. 1Independent samples t-test was used. Descriptive statistics are given as mean ± standard deviation. 2Mann-Whitney U test was 
used. Descriptive statistics are given as median (IQR). 3Pearson c2 test was used. Descriptive statistics are given as number (%). 4Fisher’s exact test was used. 
Descriptive statistics are given as number (%).
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lactic cholecystectomy. Patients with asymptom-
atic cholelithiasis and patients with symptomatic 
gallstones without additional risk factors other 
than obesity were excluded. One of the aims of this 
study was to question the feasibility of prophylactic 
cholecystectomy in asymptomatic obese patients. 
For all these reasons, we think it will contribute to 
the literature. Although there is no similar study in 
literature, there is a  need for prospective studies 
with more patients in order to evaluate the results 
more closely.

Conclusions

Concomitant cholecystectomy in morbidly obese 
patients with comorbid diseases and symptomatic 
gallstones has not been shown to increase morbid-
ity. The LSG and CC is a safe and effective method 
in high-risk morbidly obese patients. As a result of 
this study, concomitant cholecystectomy may be 
presented as an alternative surgical procedure due 
to the demonstration that concomitant cholecys-
tectomy can be performed safely in comorbid obese 
patients, with a risk of becoming symptomatic in the 
rest of life at a certain rate, and low risk of complica-
tions in asymptomatic patients.
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