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ABSTRACT

Objective: To evaluate the effects of using different doses of 
ursodeoxycholic acid (UDCA) for six months in prevention of 
gallstones after Laparoscopic Sleeve Gastrectomy (LSG) on the 
formation of gallstones in the 6th and 12th months.

Materials and Methods: The data of patients who underwent 
LSG for morbid obesity were analyzed. Three groups of 20 peo-
ple were formed. These were the control group, Group I who 
were treated with UCDA 500 mg/day for six months after LSG, 
and Group II who were treated with UCDA 1000 mg/day for 6 
months after LSG. Demographic characteristics, co-morbid dis-
eases, cholesterol and triglyceride differences before and after 
surgery, excess weight loss (EWL%), total weight loss (TWL%), 
body mass index (BMI), and abdominal ultrasound (US) data for 
the occurrence of cholelithiasis (CL) preoperatively and at six 
and 12 months after surgery were collected.

Results: The results of tests taken on these patients in the sixth 
month revealed that the stone detection rate in the US results 
of the control group was significantly higher than that in Group 
II (p=0.001; p<0.01). There was no statistically significant differ-
ence between the control group and Group I (p=0.149), and be-
tween Group I and Group II (p=0.066). The results of tests taken 
in the 12th month showed that the stone detection rate in the US 
results of the control group was significantly higher than Group I 
and Group II (p=0.010; p<0.05). There was no statistically signifi-
cant difference between Group I and Group II.

ÖZET

Amaç: Laparoskopik Sleeve Gastrektomi (LSG) sonrası safra 
taşlarının önlenmesinde altı ay boyunca farklı dozlarda ursode-
oxycholic acid (UDCA) kullanımının 6. ve 12. aylarda safra taşı 
oluşumuna etkilerini değerlendirmek.

Gereç ve Yöntem: Morbid obezite nedeniyle LSG uygulanan 
hastaların verileri analiz edildi. 20’şer kişilik üç grup oluşturuldu: 
Kontrol grubu; LSG sonrası altı ay süreyle UCDA 500 mg/gün ile 
tedavi edilen Grup I; LSG sonrası altı ay süreyle UCDA 1000 mg/
gün ile tedavi edilen Grup II. Demografik özellikler, eşlik eden 
hastalıklar, ameliyat öncesi ve sonrası kolesterol ve trigliserit fark-
lılıkları, aşırı kilo kaybı (%EWL), toplam kilo kaybı (%TWL), vücut 
kitle indeksi (BMI) ve abdominal ultrason (US) verileri ameliyat 
öncesi ve ameliyattan altı ve 12 ay sonra kolelitiazis (CL) gelişimi 
değerlendirildi.

Bulgular: Olguların 6. ay sonuçlarında kontrol grubunun US so-
nuçlarında taş tespit oranı Grup II’ye göre anlamlı olarak yüksek 
bulundu (p=0,001; p<0,01). Kontrol grubu ile Grup I arasında 
(p=0,149), Grup I ile Grup II arasında (p=0,066) istatistiksel olarak 
anlamlı fark yoktu. Olguların 12. ay sonuçlarında kontrol grubu-
nun US sonuçlarında taş tespit oranı Grup I ve Grup II’ye göre 
anlamlı olarak yüksek bulundu (p=0,010; p<0,05). Grup I ve Grup 
II arasında istatistiksel olarak anlamlı fark yoktu.

Sonuç: Bu çalışma sonucunda hastalara LSG sonrası 1000 mg/
gün UDCA verilmesini öneriyoruz.
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INTRODUCTION

While cholelithiasis (CL) incidence is around 5% in the gen-
eral population, this incidence can rise to 45% in the obese 
population, especially in female patients (1-3). It is known 
today that bariatric surgical methods cause gallstones 
in patients. Additionally, bariatric methods can cause 
a-symptomatic gallstones to become symptomatic (such 
as biliary colic, cholecystitis, cholangitis, or pancreatitis) (4).

Obesity can be defined as the excessive accumulation of 
fat in the body. Body fat is between 15-20% in males with 
an average body weight and 25-30% in females. Since it 
is not easy to determine body fat percentage, obesity is 
defined as being overweight rather than being excessively 
fat. According to the World Health Organization (WHO) 
obesity is classified by calculating the body mass index 
(BMI=Weight [kg]/Height [m²]). Accordingly, BMI=25.0-
29.9 kg/m² is classified as overweight, and BMI≥30 kg/m² is 
classified as obesity (5). 30-34.9 kg/m² is defined as Grade 
1 obesity, 35-39.9 kg/m² is defined as Grade 2 obesity, and 
≥40 kg/m² is defined as Grade 3, or morbid obesity (5).

It has been reported that gallstones can increase due to 
metabolic disorders such as diabetes mellitus (DM) and 
to excess estrogen, which can increase the cholesterol 
content of bile (6). In studies conducted on this topic, the 
difference between the presence of chronic diseases and 
the formation of gallstones was found to be statistically 
significant (7, 8).

Changes in cholesterol metabolism involving rapid 
weight loss increase the cholesterol concentration in 
bile. Undissolved cholesterol crystallizes in company with 
a glycoprotein that stimulates cholesterol crystal aggre-
gation. This particularly occurs with calcium (Ca+2) and 
mucin (9) which increase 10-20 times in bile after bariatric 
surgery with an unknown mechanism (9, 10). Various rates 
of gallstone formation incidence have been reported af-
ter different bariatric procedures. Although the incidence 
of symptomatic gallstones was reported to be higher in 
LSG compared to Roux-en-Y Gastric Bypass (RYGB) in 
only one of the studies conducted to date, no significant 
difference was found between them (11). Gallstone de-
velopment has been reported at a rate of 10-25% after a 
calorie-restricted diet (12, 13). Morbidly obese patients 
were observed to develop gallstones at a rate of 35-38% 
when they lost weight after bariatric surgery (9, 14, 15).

With ursodeoxycholic acid (UDCA), it is possible to med-
ically prevent CL, which occurs as a result of rapid weight 

loss. In the prevention of gallstones, UDCA is a second-
ary bile acid that acts by increasing the flow rate of bile 
and decreasing its lithogenicity. Use of UDCA for three to 
six months was found to effectively prevent CL formation 
up to 24 months after surgery (Odds Ratio (OR) 0.43) (16). 
In all studies conducted to date, though the relationship 
between UDCA use and gallbladder stone formation has 
been sought, the relationship of the latter with the dose 
of UDCA has not been investigated (17, 18).

In this study, we aimed to evaluate the effects of using 
different doses of UDCA for six months in the prevention 
of gallstones after LSG. We checked degrees of gallstone 
formation after 6 and 12 months. 

MATERIALS AND METHODS

This study was planned as a prospective, randomized, con-
trolled study. Patients who underwent LSG due to morbid 
obesity at the General Surgery Clinic in Fatih Sultan Meh-
met Training and Research Hospital between July 2018 
and July 2019 were evaluated. Approval from the hospital 
ethics committee was obtained, as was informed consent 
from all patients. (FSMEAH-KAEH 17073117-050.06). The 
patients were randomly grouped into 3 groups of 20 each 
using the website www.randomizer.org. Those who did 
not receive UDCA treatment after LSG were defined as 
the control group, those who received UCDA 500 mg/day 
for 6 months after LSG were defined as Group I, and those 
who received UCDA 1000 mg/day for 6 months after LSG 
were defined as Group II. Before LSG, US was performed 
in all patients to detect the presence of stones in the gall-
bladder. The demographic characteristics of the patients, 
DM, HT, pre and postoperative cholesterol and triglycer-
ide differences, EWL%, TWL%, and BMI values were ana-
lyzed. In addition, abdominal US reports were collected 
to evaluate CL formation before surgery and at 6 and 12 
months after surgery.

Inclusion criteria
All patients above 18 years of age who had had LSG for 
the first time due to obesity and who had not had gall-
bladder surgery before were included in the study.

Exclusion criteria
- Detection of gallstones in US before LSG

- History of previous bariatric surgery or gall bladder 
surgery

- Presence of hypersensitivity to active or auxiliary com-
ponents of UDCA

Conclusion: As a result of this study, we recommend that pa-
tients be given 1000 mg/day UDCA after LSG.

Keywords: Cholelithiasis, laparoscopic sleeve gastrectomy, ur-
sodeoxycholic acid 

Anahtar Kelimeler: Kolelitiazis, laparoskopik sleeve gastrekto-
mi, ursodeoksikolik asit

http://www.randomizer.org/
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- Inflammatory Bowel Disease (IBD) and pathologies 
involving the small intestines and liver that affect the 
enterohepatic circulation of bile salts (ileal resection 
and stoma, extra/intrahepatic cholestasis, severe liver 
disease)

- Pregnancy or use of contraception 

- Failure to obtain informed consent

RESULTS

A total of 60 patients , 73.3% (n=44) of whom were female 
and 26.7% (n=16) of whom were male, were included in 
the study. The ages of the patients included in the study 
ranged from 19 to 61, and the mean age was 36.58±10.82. 
The median BMI was 43.8.

A comparison of demographic data such as age, gender, 
BMI and presence of DM revealed that no difference was 
found between the groups. However, the rate of hyper-
tensive patients was coincidentally higher in Group I (Ta-
ble 1).

No significant difference was found between these three 
groups in terms of EWL%, TWL%, cholesterol and tri-
glyceride differences (Table 2).

A statistically significant difference was found between 
the postoperative 6th month US results of the cases ac-
cording to UDCA use (p=0.001; p<0.01). In the control 
group, the rate of CL on US was found to be significant-
ly higher than in Group II (p=0.001; p<0.01). In regards 
to stone formation, there was no significant difference 
between the control group and Group I (p=0.149) and 
Group I and Group II (p=0.149) (p=0.066).

The difference between the distribution of postoperative 
1st year US results according to UDCA use was statistical-
ly significant (p=0.010; p<0.05). The incidence of CL was 
found to be significantly higher in those who did not use 
UDCA (Table 3).

Statistical analyses
The NCSS (NumberCruncher Statistical System) 2007 
(Kaysville, Utah, USA) program was used for statistical 
analysis. Descriptive statistical methods (mean, standard 

Table 1: Evaluation of ursodeoxycholic acid intake according to descriptive characteristics

UDCA intake status Test value

Total
Control group

(n=20)
Group I
(n=20)

Group II
(n=20)

p

Age Min-Max (Median) 19-61 (34) 23-52 (31.5) 24-61 (36.5) 19-57 (31) F=0.839

Mean±SD 36.58±10.82 35.30±9.58 39.15±11.32 35.30±11.54 a0.437

Gender Female, n (%) 44 (73.3) 14 (70.0) 14 (70.0) 16 (80.0) χ2=0.682

Male, n (%) 16 (26.7) 6 (30.0) 6 (30.0) 4 (20.0) b0.711

Diabetes No, n (%) 48 (80.0) 17 (85.0) 16 (80.0) 15 (75.0) χ2=0.684

Yes, n (%) 12 (20.0) 3 (15.0) 4 (20.0) 5 (25.0) c0.917

Hypertension No, n (%) 49 (81.7) 20 (100.0) 13 (65.0) 16 (80.0) χ2=8.624

  Yes, n (%) 11 (18.3) 0 (0.0) 7 (35.0) 4 (20.0) c0.011*

BMI 43.8 43.2 45.6 42.4 b0.154
a: Oneway ANOVA, b: Pearson Chi-Square Test, c: Fisher-Freeman-Halton Test, *: p<0.05

Table 2: Evaluation of EWL, TWL, cholesterol, and triglyceride differences according to the status of 
ursodeoxycholic acid intake

UDCA intake status Test value

Total
Control group 

(n=20)
Group I
(n=20)

Group II
(n=20)

p

EWL% Mean±SD 59.22±13.21 60.45±13.89 59.20±14.23 58.00±11.95 a0.846

TWL% Mean±SD 30.08±5.83 30.25±6.77 29.85±5.44 30.15±5.48 a0.976

Cholesterol difference Mean±SD -1.36±30.99 3.73±29.81 -9.45±32.14 1.65±30.89 a0.357

Triglyceride difference Mean±SD -48.27±67.99 -55.40±72.40 -47.10±52.49 -42.30±79.18 b0.555
a: One-way ANOVA, b: Kruskal Wallis Test
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deviation, median, frequency, percentage, minimum, 
maximum) were used while evaluating the study data. 
Conformity of the quantitative data to a normal distri-
bution was tested both by the Shapiro-Wilk test and by 
graphical methods. One-way analysis of variance and 
Bonferroni-corrected binary evaluations were used for 
comparing more than two groups of quantitative vari-
ables with normal distribution. Kruskal-Wallis test and 
Dunn-Bonferroni test were used for comparing more 
than two groups of quantitative variables that did not 
show normal distribution. Pearson chi-square test and 
Fisher-Freeman-Halton exact test were used to compare 
qualitative data. Statistical significance was accepted as 
p<0.05.

DISCUSSION

In this study, the effect of using different doses of UDCA 
after primary LSG on gallstone formation was investigat-
ed. While the development of gallstones decreased with 
the use of 1000 mg/day UDCA in the 6th month evalua-
tion, it was determined that any dose of UDCA use in the 
1st year was protective compared to the control group.

Today, surgery has become the first choice worldwide 
for those seeking permanent effects in the treatment of 
obesity. Studies are therefore aimed at increasing the ef-
fectiveness of this option and reducing its potential com-
plications (19).

LSG surgery is a completely restrictive method with en-
tero-endocrine system and transit through the normal 
physiological pathway. Details of CL development mech-
anism after LSG remain unclear. Low-calorie and low-fat 
diets cause the development of gallstones by affecting 
the bile-lipid composition. The bile-lipid content de-
pends on the amount of cholesterol entering the liver. 
UDCA prevents supersaturation of bile and cholesterol 
stone formation by inhibiting cholesterol secretion into 
bile (20).

UDCA as a preventive agent for gallstone formation 
during weight loss was applied for the first time by 
Broomfield et al. in 1998 (21). Sugerman et al. and Miller 
et al. showed that gallstone formation was reduced if pa-
tients used UDCA for 6 months after restrictive bariatric 
surgery (22, 23). A meta-analysis showed that UDCA use 
significantly reduced gallstone formation compared to 
the placebo group (8.8% and 27.7%, respectively). As a 
result, it was reported that UDCA can effectively prevent 
CL after bariatric methods (16).

Despite these supportive reports on the use of UDCA, 
there is still no consensus regarding its routine use in pro-
phylaxis. This may be due to the lack of different criteria 
defining appropriate indications for the use of UDCA in 
the light of the risk factors. Gastrointestinal side effects 
(nausea, vomiting, diarrhea or constipation) may affect 
patient compliance (24). Although the observed side ef-
fects seem to be the biggest obstacle to the continuity of 
use of the medicine, none of the side effects mentioned 
above were observed in this study.

Today, the guidelines of the American Association of Clin-
ical Endocrinologists (AACE), the Turkish Obesity Surgery 
Society (TOSS), and the American Society for Metabolic 
and Bariatric Surgery (ASMBS) recommend performing 
routine US for the formation of CL after bariatric surgery, 
especially in the first six months (25). In our study, we in-
vestigated the presence of mud/stone in the control US 
at six and 12 months and its relationship with different 
doses of UDCA.

Symptomatic gallstones were seen in three (5%) of the 
60 patients and these were operated on. These three pa-
tients were in the control group. Apart from these three 
patients in the group which did not receive UDCA after 
LGS, 19 patients were observed to be asymptomatic 
even though stones or mud were detected on US.

Regarding the key role of cholesterol in hepatic synthesis, 
dietary intake, and bile acid synthesis, the effect made 

Table 3: Evaluation of ultrasound results according to the status of ursodeoxycholic acid intake

UDCA intake status Test value

Total
Control group 

(n=20)
Group I 
(n=20)

Group II 
(n=20)

p

Postoperative 6th 
month US result

No stone, n (%) 38 (63.3) 9 (45.0) 14 (70.0) 15 (75.0) χ2=15.742

Mud, n (%) 8 (13.3) 1 (5.0) 2 (10.0) 5 (25.0) a0.001**

Stone present, n (%) 14 (23.3) 10 (50.0) 4 (20.0) 0 (0.0)

No stone, n (%) 40 (66.7) 9 (45.0) 15 (75.0) 16 (80.0) χ2=11.538

Postoperative Mud, n (%) 5 (8.3) 1 (5.0) 1 (5.0) 3 (15.0) a0.010*

1st year US result Stone present, n (%) 15 (25.0) 10 (50.0) 4 (20.0) 1 (5.0)
a: Fisher Freeman Halton Test, *: p=0.05, **: p=0.001
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by UDCA in the difference between cholesterol and tri-
glyceride values in the preoperative and postoperative 
serum and the formation of gallstones was investigated. 
Differences in cholesterol and triglyceride levels were ig-
nored, as there was no statistical difference in stone for-
mation between the groups.

No correlation was found between gallstone formation 
after LSG and comorbidities such as DM and hyper-
tension (HT). Since there was no significant difference 
between the groups, the effects on stone formation in 
terms of DM were ignored. Although the rate of HT in 
Group I was found to be higher than that in the other two 
groups, we think that it may be ignored since there is as 
yet no study in the literature which shows a relationship 
between hypertension and gallstones.

Although studies have reported that EWL% has predic-
tive value for CL development in obese patients, Moon 
et al., Shiffman et al., and De Oliveira et al. reported no 
significant difference in mean EWL% with symptomatic 
and asymptomatic gallstones after LSG (3, 24, 26, 27). In 
our study, no significant difference was found between 
the groups in terms of EWL% and TWL%, and the rela-
tionship with stone formation was ignored.

This study has some limitations. Although periodic US 
follow-ups were required for the development of CL 
for a longer period, US was only performed at 6 and 12 
months in this study. As a result, this may lead to an in-
correct assessment of the timing of CL development and 
an underestimation of gallstone formation. Since weight 
loss continues until the 18th month, it would be ideal to 
perform US control for stone formation until that time. 
The last of the limitations, and perhaps the most import-
ant, is the small sample size.

CONCLUSION

As a result of our study, it was determined that the use of 
500 mg/day UDCA for six months after LSG reduced CL 
formation in the 1st year, but did not significantly reduce 
CL formation in the first six months. It was determined 
that use of 1000 mg/day UDCA for six months after LSG 
significantly decreased CL formation in the 6th and 12th 

months. Therefore, we recommend that patients be giv-
en 1000 mg/day UDCA after LSG. However, due to its low 
number of patients, we believe that this result should be 
supported by studies with larger sample sizes.
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