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ABSTRACT

Introduction: Obesity is a serious public health issue. According to 2016 data from the Turkish Statistical
Institute, 15.2% of males and 23.9% of females aged 15 years or older were detected to be obese in Tiirkiye.
The reason obesity alone is a health problem is that it is accompanied by comorbidities such as diabetes,
hypertension, and chronic obstructive pulmonary disease.

Materials and Methods: Data of 294 patients admitted to our hospital with a body mass index (BMI)>40
kg/m*2 who underwent laparoscopic sleeve gastrectomy between January 2015 and December 2020 were
retrospectively examined. Demographic data, chronic disease histories, biochemical work-up data, hospi-
talization period, post-operative complications, and histopathological examination results were recorded.

Results: 235 (80%) of our patients were female and 59 (20%) were male. The mean pre-operative BMI value
of the females was found to be 42.3+3.58 kg/m? [41-56 kg/m?]. The mean pre-operative BMI value of the
males was found to be 47.617.74 kg/m? [41-62 kg/m?]. After bariatric surgery, within the first 6 post-opera-
tive months, cholelithiasis was accompanied in a total of 35 patients (11.9%). Following bariatric surgery, 19
patients were operated on for gallstones. Thirteen of these patients were asymptomatic.

Conclusion: We detected that the incidence of post-bariatric surgery cholelithiasis is low. Factors such as
sex, age, and comorbidities were not associated with cholelithiasis development in our patients. Therefore,
we believe that prophylactic cholecystectomy should be avoided.
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Introduction

Obesity is a serious public health issue, rapidly increasing
all over the world. The World Health Organization (WHO)
reported that in 2016 globally, 13% of adults aged 18 years
or older, meaning more than 650 million adults, are obese.
W According to 2016 data from the Turkish Statistical In-

Genel Cerrahi Klinigi, Diyarbakir, Tiirkiye
e-mail: drzeynepsenerbahce@gmail.com

Received: 09.11.2023 Revision: 21.11.2023 Accepted: 21.11.2023
Correspondence: Zeynep Sener Bahcge, M.D., Gazi Yasargil Egitim ve Arastirma Hastanesi,

stitute (TUIK), 15.2% of males and 23.9% of females aged
15 years or older were detected to be obese in Tiirkiye."?
The reason obesity alone is a health problem is that it is
accompanied by comorbidities such as diabetes, hyper-
tension, and chronic obstructive pulmonary disease.? *
While bariatric surgery is the most effective method for
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the treatment of these comorbidities, medical therapy is
also used for the treatment of morbid obesity. Surgical
treatment options include multiple procedures such as
Roux-en-Y gastric bypass (RYGB), laparoscopic sleeve
gastrectomy (LSG), and single anastomotic gastric by-
pass (OAGB). LSG has become today the most frequently
performed method in the world and in our country.”
While bariatric surgery has many benefits, post-operative
problems may occur. The most important one is the risk
of formation of gallstones." Rapid weight loss in a short
period of time after obesity surgery and losing more than
25% of body weight lead to the development of post-op-
erative gallstones. The incidence of gallstone formation
after laparoscopic sleeve gastrectomy is 0.9 to 7.5%."! The
present study aimed to retrospectively determine the rate
of cholelithiasis development within the sixth post-op-
erative month in patients who underwent LSG. We also
made efforts to determine the risk factors of symptomatic
cholelithiasis after bariatric surgery.

Materials and Methods

Data of 294 patients admitted to the General Surgery Clinic
of our hospital with a body mass index (BMI)>40 kg/m?
who underwent laparoscopic sleeve gastrectomy between
January 2015 and December 2020 were retrospectively
examined. Demographic data, chronic disease histories,
and data on biochemical work-up, hospitalization period,
operation duration, post-operative complications, type of
operation, operation report, pre- and post-operative ultra-
sonography reports, and histopathological examination
results were recorded. Pre- and post-operative body mass
indices of the patients were calculated. It was questioned
whether the patients had undergone a second surgery or
another interventional procedure and whether they fol-
lowed the recommended diet. The rate of post-operative
gallstone development and the treatments administered
to the patients who developed gallstones were evaluated.
Data obtained from the study were analyzed using SPSS
(25.0, IBM Corp, Armonk, NY) software. As descriptive
statistics, the number (n) and percentage (%) were given
for categorical data, and meanzstandard deviation for nu-
merical data. The distribution normality of the data was
tested using the Kolmogorov-Smirnov test. BMI values of
the patients before and after the LSG operation were com-
pared using the t-test (paired-samples t-test). Whether
there is a significant difference between gallstone devel-
opment, and pre- and post-operative BMI values was also
tested using this test.

Results

235 (80%) of our patients were female and 59 (20%) were
male. The patients’ ages ranged from 13 to 71 years old,
with the mean age of the female patients being 32.4+10.72
years and the mean age of the male patients 35.9+10.76
years. Patients who underwent post-operative Laparo-
scopic cholecystectomy (LC) were young, with a mean age
of 38.2 years. The mean pre-operative BMI value of the fe-
males was found to be 42.3+3.58 kg/m? [41-56 kg/m?]. The
mean pre-operative BMI value of the males was found to
be 47.6+7.74 kg/m? [41-62 kg/m?] (Table 1). The mean post-
operative BMI value was found to be 27.18+2.80 kg/m? for
females and 27.92+3.79 kg/m? for males. The patients were
called for ultrasonography (USG) control 6 months after
the operation. After bariatric surgery, within the first 6
post-operative months, cholelithiasis occurred in a total
of 35 patients (11.9%). None of these patients had a his-
tory of gallstones before LSG. Three patients (15.78%) had
a history of hypertension (HT), 8 patients (42.1%) a his-
tory of diabetes mellitus (DM), and 8 patients (42.1%) a
history of dyslipidemia. After bariatric surgery, 19 patients
were operated on for gallstones. Thirteen of these patients
were asymptomatic. However, patients were operated
on because the gallstones were either larger than 1.5 cm
or smaller than 0.5 cm and were numerous. The other
six patients had complications such as biliary colic and
cholangitis due to gallstones. LC was performed on all
these patients. (Table 2) Patients who underwent LC were
those who lost an average of 6 to 11 kg per month (p<0.05)
and their mean pre-operative BMI was >48 (p<0.05). In

Table 1. Demographic characteristic

Male Female
Number of patients 59 (19%) 294 (81%)
Age 35.9+10.76 32.4+10.72
Preop BMI 47.6 +7.74 42.3 +3.58
Postop BMI 27.92 +3.79 27.18 +2.8

Table 2. Timing of cholelithiasis development

N Cholecystectomy
Preop cholelithiasis 11 11
Periop cholelithiasis 12 12
Postop cholelithiasis 35 19
Total 58 42
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our study, only 40 patients routinely received ursodeoxy-
cholic acid preparation for 6 months after the operation;
other patients did not receive ursodeoxycholic acid. We
did not observe findings that using ursodeoxycholic acid
preparation would decrease gallstone formation (p>0.05).
When USG was performed on patients who had no com-
plaints, biliary sludge was detected in the gallbladder of
seven patients, and millimetric stones were detected in
the gallbladder of nine patients. The mean period in our
trial was 6 months (4-8). Mortality was not observed in
any of the patients.

Discussion

Cholelithiasis is seen in 5.9% to 21.6% of the general
population,™ with approximately 20% of the patients
being symptomatic.™ It is well known that the female
population has a two- to three-fold higher rate of gall-
stones than the male population.' Particularly, female
sex, age, and BMI were associated with an increased
prevalence of gallstones.” Furthermore, gallstones are
observed seven-fold more in female morbidly obese pa-
tients (BMI>45 kg/m?). The possibility of female patients
undergoing a cholecystectomy procedure after bariatric
surgery is higher than that of male patients, both in
obese and normal populations.! The risk of gallstone
formation is 3- to 5-fold higher in the obese population
compared to the normal population.l'® ! In the litera-
ture, it was reported that gallstone or gallbladder polyp
was detected in 23.8% of the morbidly obese patients
before the LSG operation.'® In our study, this rate was
7.8%; the rate of post-operative gallstone formation was
11.9%. Our results demonstrated that 6.4% of the mor-
bidly obese patients require LC. It was reported that
gallstones are formed due to increased cholesterol lev-
els in the gallbladder and saturation of the gallbladder
mucin concentration.!”! Asymptomatic gallstones may
become symptomatic 6-12 months after the operation.
Symptoms occur in 30% to 52% of the patients with gall-
stones after obesity surgery, and it was reported that the
rate of serious complications like cholangitis, abdomi-
nal pain, severe vomiting is 2% to 3%.¥! These patients
were detected to lose 3-6 kg per month during the first
six months.™ There are studies associating rapid weight
loss with increased gallstone formation.' In a Saudi
Arabian trial, the incidence of post-bariatric surgery
cholelithiasis was found to be 6.53%.2% Previous studies
reported that the incidence of cholelithiasis is increased
in patients with rapid weight loss, especially within the
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first post-operative year.2> 2! In the literature, the inci-
dence of cholelithiasis in the case of rapid weight loss
was also statistically higher.”” The rates in our study
were higher than the literature, with 11.9% of our pa-
tients having post-bariatric cholelithiasis in the first 6
months of follow-up, because our patients lost a signif-
icant amount of weight (6-11kg) quickly. We think that
the reason for rapid weight loss is the patients’ desire to
lose weight early and malnutrition. There are also stud-
ies reporting that there is no correlation between rapid
weight loss after the LSG operation and early and late
gallbladder or bile duct stones.? Recently, Chen et al.?*
reported that the risk of post-bariatric surgery gallstone
disease is not increased later. One of the risk factors for
gallstone formation is gender.? In our study, 14 of the 19
patients who underwent post-operative LC were females
(73.7%). No statistical difference was detected between
female and male patients in terms of gallstone forma-
tion. Since the number of female patients in the study
was high, most of the patients who were operated on for
gallbladder were women. In their study, Alsaif et al.?”
showed that the development of post-bariatric surgery
cholelithiasis is not associated with gender. However,
in their study, Haal et al.*! demonstrated that sex is sta-
tistically important for the development of cholelithiasis
and stated that it was more common in women.

Another risk factor affecting the development of post-
bariatric surgery gallstone formation is age. In the liter-
ature, the mean age of patients developing cholelithiasis
was observed to be higher.” However, data on the correla-
tion between age and cholelithiasis development are lack-
ing. In the present study, we observed that age was not a
determinant for cholelithiasis development. Another risk
factor is BMI. The risk of developing cholelithiasis was
observed to be substantially increased in patients with
a BMI 240 kg/m2.¥ The reason for this was shown to be
high cholesterol levels.”! In our study, the mean pre-op-
erative BMI value in patients who underwent post-opera-
tive LC was observed to be 48.6 (p<0.05). Consistent with
the literature, the rate of cholelithiasis development was
found to be higher in patients with a high BMI. The type
of obesity surgery also affects the incidence of cholelithia-
sis. In the literature, this rate was reported to be 14.5% for
Roux-en-Y gastric bypass, and substantially lower (4.1%)
for LSG.B! Laparoscopic cholecystectomy within the first
6 post-operative months was performed in 5.2% of the pa-
tients who underwent LSG and 7.4% of the patients who
underwent bypass. Unfortunately, as our study mostly
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included patients who underwent LSG, we could not sta-
tistically determine its rate compared to other bariatric
procedures. As for the correlation between post-bariatric
surgery cholelithiasis and comorbidities, hypertension
was found to be a protective factor.?” In our study, 15.8%
of the patients had a history of hypertension (HT). How-
ever, there was no correlation between cholelithiasis and
comorbidities in our study. Ursodeoxycholic acid admin-
istration was recommended as an alternative medical
therapy to prevent gallstone formation. Routine use of
ursodeoxycholic acid preparation after LSG has been re-
ported to decrease the formation of gallbladder and bile
duct stones. We recommended ursodeoxycholic acid to
our patients as it was recommended in the literature.B!
In our study, ursodeoxycholic acid preparation was rou-
tinely applied to only 40 patients for 6 months after the
operation. However, we did not observe any evidence that
the use of ursodeoxycholic acid preparation would reduce
the formation of gallstones (p>0.05). Therefore, we did not
recommend it to our other patients.

LSG is an effective surgical technique. The highest rate of
cholecystectomy within the first six months after bariatric
surgery was detected to be 3.7%.5? In our study, this rate
was detected to be 6.5%. Cholecystectomy indication after
bariatric surgery is generally associated with acute bil-
iary complications like vomiting, cholangitis, and fever.
Therefore, we recommend an ultrasonography follow-up
every 6 months after the LSG operation. The drawbacks of
our study include the retrospective design and the limited
number of patients.

Conclusion

While LSG is an effective and safe method, the patients
are at risk for post-bariatric surgery complications includ-
ing stone formation and acute cholecystitis. We detected
that the incidence of post-bariatric surgery cholelithiasis
is low. Factors such as sex, age, and comorbidities were
not associated with cholelithiasis development in our pa-
tients. Therefore, we believe that prophylactic cholecys-
tectomy should be avoided.
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