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ABSTRACT
Introduction: This study aims to evaluate the incidence of cholelithiasis formation in the postoperative first
year of patients who underwent laparoscopic sleeve gastrectomy.
Materials and Methods: The first 100 consecutive patients operated for morbid obesity between January
2016 and January 2017 by the same surgeon were retrospectively evaluated. One patient who underwent
laparoscopic mini-gastric bypass and seven patients who had previously undergone cholecystectomy or
underwent concomitant cholecystectomy were excluded from this study, and 92 patients who underwent
sleeve gastrectomy were included. Demographic data (age, sex), changes in body mass index (BMI), new
cholelithiasis formation in the postoperative period, in preoperative period presence of diabetes mellitus
(DM) and helicobacter like organism (HLO) positivity were examined. Student’s t-test or Mann-Whitney U
test was used to compare numerical data, and the chi-square test was used to evaluate categorical data.
Results: The preoperative mean age of patients was 36.16±9.8 (18–58) years and mean BMI was 45.09±4.96
(37–67.1) kg/m2. Male/Female rate was 15/77.There is no statistically significant difference between postoperative cholelithiasis formation and gender (p>0.05). There is no statistically significance between postoperative cholelithiasis formation and preoperative DM presence (p>0.05). There is statistically significance
between postoperative cholelithiasis formation and preoperative HLO positivity (p<0.05). Cholesistectomy
was performed for symptomatic eight patients (8.7%). There is no statistically significant between patients
with or without postoperative cholelithiasis formation for BMI changes between preoperative values and
postoperative follow-up (p>0.05).
Conclusion: The formation of cholelithiasis is an important complication of bariatric surgery, but quick
weight loss does not have an effect on cholelithiasis. Cholesistectomy should not be performed until symptomatic cholelithiasis. Preoperative HLO eradication can diminish the formation of the cholelithiasis.
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Introduction

tive pulmonary disease) are the most important factors for

Obesity is an important health problem worldwide with
increasing rates. One of every five people in the world and
in our country is suffering from obesity. Comorbid diseases (such as diabetes, hypertension, chronic obstruc-

obesity to be a health problem in itself.[1,2] Complications
due to these comorbidities decrease with the treatment of
obesity.[3] Bariatric surgery is the most effective treatment
option for the morbid obesity, although medical treatment
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is used in the treatment of obesity.[2] In the development
process of bariatric surgery sleeve gastrectomy (SG) was
first step of biliopancreatic diversion-duodenal switch
surgery initially but then SG become the most performed
bariatric procedure for morbid obesity in the world and
Turkey.[2] With increasing numbers of SG, complications
due to SG increased. Gallstone formation is an important
complication after SG. Rapid loss of weight can lead increase in cholelithiasis due to saturation of cholesterol
and consantration of musine as the mechanism in normal
population.[4] Additionally low calory diet, female sex,
motility disorders of gallbladder increases the formation
of cholelithiasis.[5]
The aim of this study was to evaluate the incidence of
cholelithiasis formation in the first postoperative year of
patients who underwent laparoscopic sleeve gastrectomy.

Materials and Methods
The first 100 consecutive patients operated for morbid
obesity between January 2016 and January 2017 by the
same surgeon were retrospectively evaluated. Exclusion
criterias; different types of bariatric surgery, preoperatively operated patients for cholelithiasis, concomitant
cholesistectomy with sleeve gastrectomy, patients whom
data can not be reached. One patient who underwent laparoscopic mini-gastric bypass and 7 patients who had
previously undergone cholecystectomy or underwent
concomitant cholecystectomy were excluded and 92 patients who underwent sleeve gastrectomy were included.
Preoperative values and early postoperative data were obtained from hospital computer records and patient followup charts. Patients’ postoperative first year the imaging
findings (ultrasonography), weight and body mass index
(BMI) values were obtained by contacting the patients via
social media (WhatsApp, Facebook, Messenger). Demographic data of the patients (age, gender), BMI changes,
formation of new gallbladder stones in postoperative
period, preoperative presence of type 2 diabetes mellitus
(DM) and helicobacter like organism (HLO) positivity were
examined.
SPSS 20 were used for statistical analyses. In comparison
of numerical data for normality was evaluated according
to Kolmogorow-Simirnow or Shapiro-Wilk Test. Student ttest or Mann-Whitney u test were used to evaluate the numerical data under normality of distrubution. Chi-square
test was used to evaluate categorical data. Pearson chisquare or Fischer’s exact test was used according to the
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normality tests. Data were given as mean±standard deviation (SD) (minimum-maximum).

Results
Preoperative mean age and BMI values of patients were
36.16±9.8 (18–58) years and 45.09±4.96 (37–67.1) kg/m2.
Male/female rate was 15/77 (16.3%/83.7%). Preoperative
mean age and BMI values of male patients were 37.47±7.83
(26–49) years and 48.32±7.72 (39.6–64.5) kg/m2. Preoperative mean age and BMI values of female patients were
36.29±10.21 (37–67) years and 44.59±4.26 (37–67.1) kg/m2.
There was no statistically significant difference was seen
between gender or presence of DM preoperatively and the
formation of postoperative cholelithiasis (p>0.05 for both
two values). There was statistically significant difference
was seen between preoperative HLO positivity and postoperative cholelithiasis formation (p<0.05; coefficient:
0.298) (Table 1). Cholecystectomy was performed for
symptomatic 8 patients (8.7%) whom new cholelithiasis
formation were seen in postoperative first year of SG.
There was no significant difference between patients with
or without gallbladder stones formation in BMI values for
preoperative and postoperative follow-up (3, 6, 9 and 12
months) (p values respectively; 0.775; 0.144; 0.659; 0.235
ve 0.404) (Fig. 1).
Of the 15 patients who developed cholelithiasis in the first
year postoperatively, 5 (5.4%) were seen in the 3 months
controls; 6 were seen (6.5%) in the 6th month controls; 2
(2.2%) were seen in the 9th month controls and 2 (2.2%)
were seen in the 12th month controls.

Discussion
The incidence of gallbladder-related disease varies from
5.9% to 21.6%.[5,6] Approximately one of 5 patients with
cholelithiasis are symptomatic and they experience pain
and complications.[7] The incidence of gallstone formation in obese patients increases three to five times of the
normal population.[5,8] Short bowel syndrome, diabetes,
and previous gastrointestinal surgeries are also seen as
risk factors for gallstone formation.[8–11] Additionally due
to biliary stasis or incomplete emptying of the gallbladder causes increased risk.[10,12] However, in our study, no
significant difference was found between gallstone formation after SG and the presence of type 2 DM in the preoperative period. This difference was thought to be related to
the improvement of comorbid diseases after bariatric and
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Table 1. Preoperative DM and HLO positivity, sex for postoperative cholelithiasis formation after the first year of SG
Postoperative cholelithiasis formation after the first year of SG
			 (+)			 (-)			 Total		
		
Sex
Male
Female
Diabetes mellitus
(+)
(-)
Helicbacter like organism
(+)
(-)

p

n		%

n		%

n		%

2		
13		

2.2
14.1

13		
64		

14.1
69.6

15		
77		

16.3
83.7

0.541

3		
12		

3.3
13

15		
62		

16.3
67.4

18		
74		

19.6
80.4

0.602

8		
7		

8.7
7.6

14		
63		

15.2
68.5

22		
70		

23.9
76.1

0007*

SG: Sleeve gastrectomy; *p<0.05.
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Postoperative first year BMI changes of the patients
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Figure 1. BMI changes between with or without
cholelithiasis formation after the first year of SG.
Chol: Cholelithiasis; BMI: Body Mass Index.
metabolic surgeries.
Gallbladder stone formation rates increase in patients undergoing obesity surgery due to rapid weight loss (especially those who lose weight over 1.5 kg per week).[5,8,13] In
our study, new gallbladder stone formation was seen 11 of
the 15 patients, whom new cholelithiasis formation after
SG was seen, in the rapid weight loss of the 6 months.
However there was no significance between postoperative
BMI changes and gallbladder stone formation as Ozdaş et
al.[14] and Manatsathit et al.’s[15] studies.
Although all bariatric surgeries are associated with gallstone formation (gallstone prevalence 28 to 71% in pa-

tients undergoing bariatric surgery), the type of bariatric
surgery also leads to an increase in gallstone formation.
The formation of cholelithiasis is less common after restrictive bariatric surgeries (6–7% for laparoscopic gastric
band and 20–28% for laparoscopic SG), therefore the risk
of cholelithiasis formation more common increases after
bariatric surgeries such as roux-n-y gastric bypass (38–
52%) where enterohepatic circulation and normal gallbladder physiology are impaired.[12,16–20] In our study, the
postoperative new cholelithiasis formation was observed
in 15 (16.3%) of 92 patients included and this result was
lower than the literature. This lower rate was thought to
be related to the shorter postoperative follow up period
than in other studies.
There is an significant relation between HLO infection
and gallbladder stones in normal population. This is related with bile duct and gallbladder were being target for
chronic HLO infection. The eradication of Helicobacter
pylori (HP) showed to diminish gallbladder stone formation.[20] Takahashi et al.[21] were found an positive relation
with HP and gallbladder stones. Similarly, in our study,
a significant correlation was found between the preoperative HP positivity and postoperative gallstone. Because
of this significant relationship, we suggest that preoperative eradication therapy of HP may decrease the rate of
cholelithiasis formation after bariatric surgery.
Treatment of gallstones in patients undergoing bariatric
surgery varies. While some groups recommend concomitant cholecystectomy with primary surgery, it is generally
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recommended that patients with symptomatic gallstones
be operated if new gallbladder stone formation is seen after bariatric surgery.[22–27] O’Brien et al.[16] recommends concomitant cholecystectomy for gastric bypass patients and
does not recommend concomitant cholecystectomy for
laparascopic adjastable gastric band patients. Tsirline et
al.[24] mentioned that their study didn’t support prophylactic cholecystectomy for bariatric surgery patients. Raziel
et al.[25] doesn’t recommend prophylactic cholecystectomy
for bariatric patients without concomitant cholelithiasis
because of an increase in postoperative complication risk.
Sioka et al.[26] showed that the incidence of syptomatic
cholelithiasis is 5.7%. For this reason they recommend
concomitant cholecystectomy for LSG patients because
of comorbidities. Few studies recommend the use of ursodeoxycholic acid in the first 6 to 12 months postoperatively to prevent gallstone formation.[19, 27] Frequent ultrasonographic follow-up is also recommended to prevent
complications.[23] In our study, the patients underwent
ultrasonographic examination in the first postoperative year for 3 months in order to determine formation of
cholelithiasis. Eightsymptomatic patients operated and
7 asymtptomatic patients were not operated. The symptomatic cholelithiasis incidance of our study is 8.7% and
this is slightly higher than normal population but this rate
doesn’t support concomitant cholecystectomy for LSG patients.
In conclusion, gallbladder stone formation is an important
complication of bariatric surgery. Prophylactic cholecystectomy should not be performed unless it becomes symptomatic in bariatric surgical procedures. The eradication
therapy of preoperative HLO positive patients may decrease
the cholelithiasis formation after bariatric surgery.
This study was presented as an oral presentation (“First
100 Cases of a New Bariatric Surgeon: What Did I Learn?)
in 6th National and 5th Mediterranean Morbid Obesity and
Metabolic Disorders Congress.
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