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ABSTRACT

Introduction: Asymptomatic cholelithiasis may be detected in
the tests performed while obese patients are being prepared for
surgery. Determining whether asymptomatic gallstones will cause
enough symptoms after bariatric surgery to cause the patient to
undergo cholecystectomy surgery will help in the decision to per-
form concomitant cholecystectomy. This study aimed to deter-
mine whether there is a marker to determine whether patients with
preoperative cholelithiasis are likely to undergo cholecystectomy
after bariatric surgery.

Material and Methods: We retrospectively reviewed the files
of 771 patients who underwent bariatric surgery for obesity in
the Gastroenterology Surgery Clinic of a Tertiary Training and
Research Hospital between January 2015 and November 2023.
Patients with cholelithiasis before bariatric surgery were included
in Group 1 if they had undergone cholecystectomy surgery after
bariatric surgery and in Group 2 if they had not.

Results: Cholelithiasis was detected in 168 (21.8%) of 771 pa-
tients whose charts were reviewed. Group 1 included 73 patients
who had undergone cholecystectomy after bariatric surgery, and
Group 2 included 90 patients who had not undergone chole-
cystectomy. There were significant differences between the two
groups in terms of age, gender, height-weight ratio, hemoglobin,
total cholesterol, low and high-density lipoprotein, triglycerides,
gallbladder stone diameter (p=0.395, 0.828, 0.584, 0.660, 0.316,
0.461, 0.988, 0.476, 0.208, respectively).

Discussions: Our study found that asymptomatic gallstones re-
quired surgery twice as often as in the general population. Age,
gender, height-weight ratio, hemoglobin, total cholesterol, low
and high-density lipoprotein, triglycerides, and gallbladder stone
diameter did not affect asymptomatic gallstones becoming symp-
tomatic to require surgery. Obese patients undergo cholecystec-
tomy surgery after bariatric surgery at a much higher rate than the
general population. Therefore, cholecystectomy simultaneously
with bariatric surgery should be considered as an option in these
patients.
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O0ZET

Giris: Obezite hastalarinda yeterli kilo verimi saglanamadiginda bariyat-
rik cerrahi yéntemler uygulanmaktadir. Bu hastalar ameliyata hazirlanir-
ken yapilan tetkiklerde asemptomatik kolelithiazis saptanabilmektedir.
Asemptomatik kolelithiazisin, bariyatrik cerrahisi sonrasinda hastanin
kolesistektomi ameliyati gecirmesine neden olacak kadar semptoma
yol agip agmayacagini belirlemek eszamanli kolesistektomi yapilmasi
kararinin verilmesine yardimci olacaktir. Bu ¢alismanin amaci kolelithia-
Zis saptanan hastalann bariyatrik cerrahi sonrasi kolesistektomi gecirme
olasilgini belirleyecek bir belirteg olup olmadigini saptamaktir.

Gereg ve Yéntem: Ocak 2015 ile Kasim 2023 arasinda Ugiincii
Basamak Egitim Arastirma Hastanesi Gastroenteroloji Cerrahisi
Kliniginde obezite nedeni ile bariyatrik cerrahi uygulanan 771 has-
tanin dosyalan retrospektif olarak tarandi. Bariyatrik cerrahi én-
cesinde kolelithiazis tespit edilen hastalar eger bariyatrik cerrahi
sonrasinda kolesistektomi ameliyati gecirmislerse Grup 1’e, gegir-
memislerse Grup 2’ye dahil edildiler.

Bulgular: Dosyasi taranan 771 hastanin 168’inde (%21,8) kolelithi-
azis tespit edildi. Bariyatrik cerrahi sonrasi kolesistektomi ameliyati
gecgirmis olan 73 hasta Grup 1’e, kolesistektomi ameliyati gecir-
memis olan 90 hasta Grup 2’ye déhil edildi. Iki grup arasinda yas,
cinsiyet, boy kilo orani, hemoglobin, total kolesterol, dlistik ve ylik-
sek dansiteli lipoprotein, trigliserit, safra kesesi tas capi acisindan
anlamli farkliik saptanmadi (sirasiyla p=0,395, 0,828, 0,584, 0,660,
0,316, 0,461, 0,988, 0,476, 0,208)

Tartisma: Calismamizda asemptomatik safra kesesi taslannin topluma
gore iki kat daha yiiksek oranda cerrahi gerektirdigini saptadik. ki grup
arasinda yas, cinsiyet, boy kilo orani, hemoglobin, total kolesterol, d-
stik ve yiksek dansiteli lipoprotein, trigliserit, safra kesesi tas ¢capi aci-
sindan anlamii fark olmamasi, bu faktérlerin asemptomatik safra kesesi
taslannin ameliyata neden olacak kadar semptomatik hale gelmesinde
bir etkileri olmadigini olmadigini géstermekteydi. Kolelithiazis tespit edi-
len obezite hastalannin bariyatrik cerrahi sonrasi safra kesesi ameliyati
olup olmayacaklarnn énceden éngbérmek mimkiin gériinmese de bu
hastalar bariyatrik cerrahi sonrasinda topluma gére ¢ok daha yliksek
oranda kolesistektomi ameliyati gecirmektedirler. Bu nedenle bu has-
talarda bariyatrik cerrahi ile es zamanl olarak kolesistektomi ameliyati
yapilmasi bir secenek olarak g6z éntinde bulundurulmalidir.
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Introduction

Obesity is an epidemic disease with increasing preva-
lence all over the world, decreasing the life quality of
individuals and causing a large number of morbidities’.
Effective weight loss can be achieved through lifestyle
changes and adjustments in eating habits**. When
weight loss cannot be achieved with these methods,
bariatric surgery methods come to the fore’. In pa-
tients who are candidates for bariatric surgery, tests are
performed before surgery to determine whether there
is an obstacle to surgery. During these examinations,
diseases that have not shown any symptoms before can
be detected®®. Gallstones are among these diseases.
While 80% of gallstones detected incidentally in the
community remain silent and do not require treat-
ment, 20% require treatment’. There is no consensus
among surgeons on the treatment of symptomatic gall-
stones'’. Watchful waiting, administration of ursode-
oxycholic acid, extracorporeal shock-wave lithotripsy,
or cholecystectomy may be preferred in managing
symptomatic gallstones'®!!. Cholecystectomy is one
of the most common operations in general surgery
practice'?. However, some authors suggest that concur-
rent cholecystectomy with bariatric surgery may cause
morbidities ranging from prolonged hospitalization to
mortality'>'%. Another group of authors suggests that
cholecystectomy can be safely performed simultane-
ously after appropriate port placement”.

Considering these different opinions, determining
whether asymptomatic gallstones will cause enough
symptoms after bariatric surgery to cause the patient to
undergo cholecystectomy surgery will help the surgeon
decide whether to perform cholecystectomy concur-
rently with bariatric surgery. In this study, we aim to
determine whether patients with preoperative chole-
lithiasis have a marker to determine the likelihood of
undergoing cholecystectomy after bariatric surgery.

Materials and Methods

The Ethics Committee approved the study (E-
71522473-050.01.04-31897_405).  Subsequently,
this study was conducted. For this retrospective
study, the files of 771 patients admitted to the
Gastroenterology Surgery Clinic of the Third Level
Training and Research Hospital for obesity and who
underwent sleeve gastrectomy (SG) between January
2015 and November 2023 were retrospectively re-
viewed. Age, gender, weight, Body Mass Index (BMI),
total cholesterol, hemoglobin, triglyceride, high and
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low-density lipoprotein values, abdominal ultrasono-
graphic examination findings at the time of admission
and stone diameter if there was a stone in the gall-
bladder were extracted from the files of the patients.
Patients with gallstones were included in Group 1 if
they had undergone cholecystectomy after SG and in
Group 2 if not.

Exclusion Criteria: Patients younger than 18 years,
patients without gallbladder stones before sleeve gas-
trectomy surgery, and patients who underwent chole-
cystectomy surgery before or concurrent with SG.

Surgical Technique

All operations are performed by one of the three con-
sultant surgeons. Surgical intervention was performed
in the French position '. We placed thirty-eight French
orogastric bougie per-oraly and subsequently freed
omentum from the stomach. Surgeons transected the
greater curvature using laparoscopic staplers. In cases
in which cholecystectomy was performed simultane-
ously with bariatric surgery, cholecystectomy was per-
formed by entering an additional trocar from the right
lower quadrant of the abdomen when necessary.

Statistical Analysis

All analyses were performed using IBM Statistical
Package for Social Sciences (SPSS) program software
version 23.0 (IBM Corp., Armonk, NY, USA). We
used The Kolmogorov-Smirnov test to evaluate wheth-
er the distributions of numerical variables were normal.
Information on the general characteristics of the study
population was provided with descriptive analyses. We
used the Student-T test to analyze parametric numeric
variables and the Mann Whitney-U test to analyze
nonparametric variables. We used the Chi-Square test
for categorical data analysis. The non-numerical vari-
ables were presented as percentages and counts. While
the normally distributed numeric variables were pre-
sented as mean and standard deviation, the numeric
variables that were not normally distributed were pre-
sented as median (minimum-maximum). The p<0.05
level was considered statistically significant.

Results
Gallbladder stones were detected in 168 (21.8%) of

771 patients whose files were reviewed. Since 5 of 168
patients underwent cholecystectomy during SG, these
patients were excluded from the study. A hundred and



Table 1. Demographic variables
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Group 1 (n=73) Group 2 (n=90) p Value
Age 33 (20-63) 36 (18-61) 0.395*
Gender Female 61 (44.2%) 77 (55.8%) 0.828**
Male 12 (48%) 13 (52%)
Height 165 (154-175) 166 (154-181) 0.412*
Weight 138 (115-170) 138 (115-184) 0.941*
Body Mass Index 50 (41-68) 49 (40-69) 0.584*
*The Mann-Whitney U Test, ** The Chi-Square Test
Table 2. Statistical analysis regarding patients variables
Group 1 (n=73) Group 2 (n=90) p Value
Hemoglobin 13.32+1.52 13.2+1.54 0.660*
Cholesterol 201.19+36.3 207.02+36.731 0.316*
Low-density lipoprotein 135.25+28.06 138.87+32.45 0.461*
High-density lipoprotein 45 (30-71) 45 (28-82) 0.988**
Trigliserite 162 (77-461) 147 (70-548) 0.476**
Diameter of gallstone Multiple, millimetric gallstones 30 (55.6%) 24 (44.4%) 0.208***
<1cm 18 (36.7%) 31(63.3%)
1-2cm 20 (42.6%) 27 (57.4%)
>2.cm 4 (33.3%) 8 (66.7%)

*The Independent Samples T-test, ** The Mann-Whitney U test, *** The Chi-Square test

sixty three patients were included in the study. Seventy
three of 163 patients (45%) had undergone cholecys-
tectomy after SG. The 73 patients who had undergone
cholecystectomy after sleeve gastrectomy were includ-
ed in Group 1, and 90 patients who had not undergone
cholecystectomy were included in Group 2.

The interval between sleeve gastrectomy surgery and
cholecystectomy surgery was 382 (13-2586) days in
patients included in Group 1.

The patients’ median age in the study was 35 (18-63)
years, while the patients’ median ages in group 1 and
group 2 were 33 (20-63) and 36 (18-61) years, re-
spectively. We did not find a significant statistical dif-
ference between the groups regarding age (p=0.395)
(Table 1).

Of the patients included in the study, 25 were male, and
138 were female. Of the female patients, 61 (44.2%)
were in group 1 and 77 (55.8%) were in group 2. Of
the 25 male patients, 12 (48%) were in group 1 and
13 (52%) were in group 2. We did not find significant
statistical differences between the groups regarding

gender distribution (p=0.828) (Table 1).

The median height of the patients included in the study
was 166 (154-181), the median height of the patients
in Group 1 was 165 (154-175), and the median height
of the patients in Group 2 was 166 (154-181). There
was no statistically significant difference between the

groups regarding height (p=0.412) (Table 1).

The median weight of the patients included in the
study was 138 (115-184). The median weight of the
patients in Group 1 was 138 (115-170), and the me-
dian weight in Group 2 was 138 (115-184). We did
not find a significant statistical difference between the

groups regarding weight (p=0.941) (Table 1).

The median BMI of the patients in the study was 50
(40-69). The median BMI of the patients in Group
1 was 50 (41-68), and the median BMI in Group 2
was 49 (40-69). We did not find a significant statisti-
cal difference between the groups in terms of (BMI)

(p=0.584) (Table 1).

The mean hemoglobin values of the patients in the
study were 13.25+1.52, and the mean hemoglobin
values in Group 1 and Group were 13.31+1.52 and
13.21+1.54, respectively. We did not find significant
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statistical differences between the groups regarding he-

moglobin values (p=0.660) (Table 2).

The mean cholesterol values of the patients included
in the study were 204.36+36.55, and those in Group
1 and Group ‘were 201.19+36.34 and 207.02+36.73,
respectively. We did not find a significant statistical dif-
ference between the groups regarding cholesterol val-

ues (p=0.316) (Table 2).

The mean Low-density lipoprotein (LDL) values of
the patients included in the study were 137.19+30.45,
and the mean LDL values of the patients in Group 1
and Group ‘were 135.25+28.06 and 138.87+32.45,
respectively. We did not find significant statistical
differences between the groups regarding LDL value
(p=0.461) (Table 2).

The median High-density lipoprotein (HDL) values
of the patients included in the study were 45 (28-82).
The median HDL values of the patients in Group 1
were 45 (30-71), and the median HDL values of the
patients in Group 2 were 45 (28-82). No statistically
significant difference was found between the groups

regarding HDL values (p=0.988) (Table 2).

The median triglyceride values of the patients included
in the study were 151 (70-548), 162 (77-461) for the
patients in Group 1, and 147 (70-548) for the patients
in Group 2. We did not find a statistically significant
difference between the groups regarding triglyceride
values (p=0.476) (Table 2).

Discussion

With the extensive use of ultrasonography, gallstones
are now detected in 10-15% of the population'’. Our
study group found that the prevalence of cholelithiasis
was approximately twice as high as this rate. Although
many factors play a role in the etiology of cholelithia-
sis, obesity is effective in gallbladder stone formation'.
One of the most important reasons why the frequency
of cholelithiasis was twice as high in our study group
compared to healthy individuals may be because the
study was conducted in obese patients.

In addition to obesity, conditions that facilitate gall-
bladder stone formation have been described in the lit-
erature. A sedentary lifestyle, diabetes mellitus, family
history, high-calorie diet, and female gender are among
these conditions®. In their study conducted in 2001,
Kama et al. reported that 75% of the individuals with
gallstones were women®. Our study found that a much

higher proportion (85%) of patients with gallstones
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were women. Although obesity is more common in
the male gender, it is known that women have a higher
body fat percentage than men®'. High body fat is a pre-
disposing factor for many gastrointestinal diseases and
gallstones®. The fact that our study was conducted in
obese patients and women have a higher body fat ratio
may explain the much higher incidence of gallstones in
women in our study. In addition to the female gender,
advanced age is a risk factor for gallstone formation®.
The patients with gallstones in our study were in the
young age group, which is in contrast with the litera-
ture, but the fact that our study was conducted in obese
patients may explain this contrast. All of our patients
were obese or super obese. As discussed above, this
factor significantly affects the incidence of gallstones,
which is higher than that of the general population.
However, the lack of significant difference in height,
weight, and BMI between the two groups suggests that
height, weight, and BMI do not affect asymptomatic
gallstones becoming symptomatic enough to warrant
surgery.

Along with obesity, hyperlipidemia is another impor-
tant factor that plays an important role in gallstone
formation. Hypercholesterolemia, low HDL levels,
and hypertriglyceridemia have been shown to facilitate
the formation of gallstones***. In a study conducted
by Sheng B et al. in 2022, they found that high weight
decreased the rate of gallstone detection in patients
with hypercholesterolemia. In the same study, effec-
tive control of hypercholesterolemia was much more
effective than weight control in managing asymptom-
atic gallstones®. Our study found that cholesterol,
HDL, LDL and triglyceride levels were ineffective
in asymptomatic gallstones becoming symptomatic.
However, the fact that the rate of asymptomatic gall-
stones becoming symptomatic enough to cause surgery
was approximately two times higher in our patient
group compared to the general population suggests
that cholecystectomy should also be performed during
bariatric surgery in obese patients with asymptomatic
gallstones.

In general, weight loss reduces the formation of gall-
stones, but a loss of more than 25% of body weight or
a weight loss of 1.5 kg/week has the opposite effect”.
Rapid weight loss has an effect on asymptomatic gall-
stones becoming symptomatic. The literature has de-
termined that this is caused by increased lipolysis due
to rapid weight loss, gallbladder hypomotility due to

decreased nutrition, and bile concentration?®?. Qur



study is compatible with the literature. However, this
compatibility is due to blood cholesterol levels.

The limitations of this study are its retrospective nature
and the lack of information on weight loss and changes
in blood cholesterol levels after bariatric surgery.

Conclusion

Although it is not possible to predict whether obese
patients with gallstones will undergo gallbladder sur-
gery after bariatric surgery, these patients undergo cho-
lecystectomy surgery after bariatric surgery at a much
higher rate than the general population. Therefore,
cholecystectomy simultaneously with bariatric surgery
should be considered as an option in these patients.
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