
Med. J. Cairo Univ., Vol. 88, No. 1, March: 427-432, 2020  

www.medicaljournalofcairouniversity.net  

Reduction of Cholelithiasis after Bariatric Surgery  

IBRAHIM ABOULFOTOH MOHAMMED, M.D.  

The Department of General Surgery, Faculty of Medicine, Al-Azhar University  

Abstract  

Background:  Gallstones are common in the Bariatric  
patients and may be formed during rapid weight loss period.  
A rational approach to the management of the gallbladder  

should be incorporated into bariatric surgical practice. It has  

been recommended that patients undergoing roux-en-y gastric  

bypass have routine cholecystectomy regardless of gallstone  

status. A combined prospective and retrospective study to  
evaluate the outcome of cholecystectomy rates in Bariatric  

patients have one of three bariatric procedures (LRYGB, LSG,  

and LGB), evaluated with a median follow-up 24 months.  
The highest cholecystectomy rate was found in LRYGB group  
(10.6%) and the frequency was highest within the first 6  
months (3.7%).  

Aim of Study:  To evaluate the prophylactic measures for  
prevention of gallstone formation after bariatric surgery and  

to identify risk factors.  

Patients and Methods:  A total of 120 obese patients were  
included in the study. Pre-operative assessment was performed,  

including: History, examination, obesity evaluation (body  
weight, BMI, waist circumference), full laboratory study,  
gastroscopy, and abdominal ultrasonography. After laparo-
scopic sleeve gastrectomy, patients were divided randomly  
into: Group 1 (control), Group 2 (urso-deoxycholic acid), and  

Group 3 (ezetimibe) and Group 4 (combined drug therapy).  
Patients were scheduled for 3, 6, and 12 month visits for  
assessment.  

Results:  A significant reduction in gallstone formation  

was found in group 3 "ezetimibe" (5.5%) and group 4 "com-
bined medication" compared with the group 1 "control"  

(17.6%). A statistically significant increase in % excess weight  

loss was observed in patients with gallstones (38.5%) versus  

patients without gallstones (28.2%). Percentage of gallstone  

formation during first 6 months post-operatively was double  

that during the next 6 months in both the control and treatment  

groups.  

Conclusions:  The rapid weight loss after bariatric surgery  
is the most important predisposing cause for gallstones for-
mation. These can cause serious problems such as acute  
cholecystitis, choledocholithiasis and pancreatitis. Clinicians  

should be cautious in terms of cholelithiasis in patients with  

complaints of abdominal pain during the post-operative follow- 
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up period. In such a case, the abdominal ultrasound should  
definitely confirm.  
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Introduction  

OBESITY  is related with many chronic diseases  
as (hypertension, type 2 diabetes, dyslipidemia,  

cardio-vascular diseases, sleep apnea and etc).  

Other modalities for weight reduction (diet, exer-
cise); usually result in regaining weight differently  
from bariatric surgery. Obesity related morbidities  

both shorten life time and cost expensive. Bariatric  

surgery has recently become one of the most com-
mon treatment modality in maintaining long-term  

weight reduction and improving obesity-related  

conditions. Therefore; bariatric surgery is a cost-
effective treatment modality [1] .  

Risk factors:  Obesity, female gender, age >40  
years, and white races, rapid weight gain or weight  

loss (after bariatric surgery), pregnancy, use of  

oral contraceptives, estrogen replacement therapy,  

diabetes, and family history are increases the inci-
dence of cholelithiasis [2,3] .  

Rapid weight loss after Bariatric surgery acti-
vates multiple physiologic factors affects gallstones  
formation. Hyper saturation of bile with cholesterol,  
raised mucin production and hypo-motility of  
gallbladder contribute to gallstone formation [4] .  

Division of hepatic branch of the vagus nerve  

causes gallstone formation as well [5] .  

Obese persons are at risk for cholesterol gall-
stones due to high saturation of cholesterol in their  
bile. About 75% of gallstones are of cholesterol  

type. The risk increases during rapid weight loss  

using low-calorie diets and after bariatric surgery  

[6] .  
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The mechanism of gallstone formation during  
rapid weight loss is noted; completely under several  

mechanisms have been suggested including in-
creased bile cholesterol saturation and gallbladder  
stasis, increased secretion of mucin and calcium,  

and increased prostaglandins [7] .  

Gallstones are common surgical diseases in the  
community and a greater problem in the obese  
population. It was estimated >30 years ago that  

15% of the population had gallstones [8] . The peak  
incidence of gallstones occurring the western world  
in the 1960s [9] . It remains a common disease; the  
risk of developing gallstones is directly related to  

the level of obesity [10] . A relative risk above a  
body mass index of 40 (calculated as weight in  
kilograms divided by the square of height in meters)  

being 5 to 6 times that of the background population  
[11] .  

The risk of gallstone formation increases 8- 
fold in patients with BMI >40kg/m 2  [12] , and  
increases 5-fold in patients who are underwent  

bariatric surgery compared with normal population  

[13] .  

According to the actual clinic practice guide-
lines for the Peri-operative Nutritional, Metabolic,  

and Non-surgical Support of the Bariatric Surgery  
Patient (2013 update, American Association of  

Clinical Endocrinologists, The Obesity Society  

and American Society for Metabolic & Bariatric  

Surgery), hepat-obiliary ultrasound is not recom-
mended as a routine screen for liver disease but  

this knowledge has grade-C evidence level. If the  

patient complains symptomatic biliary disease and  

laboratory investigations reveal elevated liver  
function tests (2-3 times the upper limit of normal)  

abdominal US is indicated In post-operative period,  
if the patient has right upper quadrant pain, ultra-
sound should be performed for evaluation of acute  
cholecystitis [14] .  

Incidence of cholelithiasis in bariatric surgery  
patients:  

The relation-ship between obesity and chole-
lithiasis has been widely studied, some issues  

remain controversial. Roux-en-Y gastric bypass  
(RYGBP) is associated with gallstone formation,  
and the incidence of cholelithiasis after RYGBP  
ranges from 6.7% to 52.8% [15] .  

It is controversial whether cholecystectomy  
should be performed routinely during the bariatric  

gastric bypass or only if cholelithiasis is present  

[16] .  

Drugs commonly used for prevention of gallstone:  

Urso-deoxycholic acid enhances the conversion  
of cholesterol to bile acids; and enhances choles-
terol transport as liquid crystals [17] .  

Urso-deoxycholic acid (UDCA):  Is generally  
used to dissolve gallstones in patient's how un-like  
surgery. It is indicated also in patients at high risk  

for recurrent cholecystitis. UDCA is a bile acid  

and normally it is produced by the body that is  
stored in the gallbladder. It decreases the production  

of cholesterol and increases dissolving cholesterol  
in bile. So; it prevents gallstone formation [18] .  

Ezetimibe:  Is a cholesterol-lowering agent that  
inhibits intestinal cholesterol absorption [19] .  

A long-term study is needed to observe whether  

ezetimibe can reduce gallstone prevalence [20] .  

Patients and Methods  

From February 2015 to January 2020, a total  

of 120 consecutive patients underwent Laparoscop-
ic bariatric surgery at General Surgery Department,  

Al-Azhar University Hospitals. All procedures  

were performed for the management of morbid  

obesity (BMI >35kg/m 2  with or without significant  
co-morbidities related to obesity).  

All patients were subjected to follow-up ab-
dominal ultrasonography (US) obtained pre-
operatively and at 3, 6, and 12 months post-
operative.  

Eligible patients were between 20 and 46 years  
of age and had a BMI of at least 40kg/m 2  or BMI  
of at least 35kg/m2  with co-morbidities according  
to the guidelines of the National Institutes of Health  

Consensus Development Conference Statement.  

Informed consent was obtained from each pa-
tient before initiation of the study, and hospital  
ethical committee approval was obtained for the  
protocol of the study (Table 1).  

Table (1): Baseline characteristics of patients involved in the  

study.  

Variable  
Point of  
variation  

Mean  
p - 

value  

Gender:  
Men (n, %)  56 (46.6%)  23  (10.5)  
Women (n, %)  64 (53.3%)  26  34 (89.5)  

Mean age (yr)  20-46  43.16  ± 10.11  
Mean weight (kg)  110-220  123.02  123.02± 19.70  
Mean BMI (kg/m2)  40-54  47.86±  ±4.92  
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Exclusion criteria:  

History of cholecystectomy, presence of gall-
stones, pregnancy or inadequate use of contracep-
tive methods.  

All patients were subjected to pre-operative  
clinical examination with obesity evaluation and  

laboratory evaluation performed before surgery,  
including fasting blood sugar, lipid profile, ECG  

and echo-cardiography, chest radiography and  

spirometry, abdominal US, gastroscopy, hormonal  
level (thyroid function test and serum cortisol) and  

vitamin D assays, and other basic pre-operative  
work was performed. Laparoscopic sleeve gastrec-
tomy and gastric bypass surgery was performed  
by one operator and two assistants for all the cases.  

We divided patients randomly into four groups:  

group 1 (control group); group 2, using (urso-
deoxycholic acid group) at a dose of 4-5mg/kg/day  

in divided oral doses; and group 3, (ezetimibe  

group) at a dose of 10mg/day orally and group 4  

(combined drug therapy "urso-deoxycholic acid  
and ezetimibe" group).  

All treatments initiated 10 days after surgery  

and continued for 12 months or until gallstone  

development.  

Patients agreed to take the trial medication for  

12 months or until gallstones developed. Medica-
tion compliance was monitored at every visit.  

There were no serious or significant adverse  

effects experienced during the study. EWL was  

recorded and abdominal US was performed by  
radiologists for all patients at every visit (at 3, 6,  

and 12 months).  

Each patient was evaluated with pre-operative  

abdomino-pelvic ultrasonography. Patients who  

were found to have gallstones (cholecystectomy  

was performed at the same time) and those who  
had undergone cholecystectomy before bariatric  
surgery were excluded.  

Results  

Three months after bariatric surgery all of the  

patients in the study are free of biliary diseases, 6  

months after surgery 3 of the 30 patients (9.5%)  

in control group had developed cholelithiasis; 9  
months after surgery in control group, 5 patients  

had formed gallstones (16.6%) in control group;  
and 12 months after surgery, 6 of the 30 patients  

(18 %) had presented with cholelithiasis. No addi-
tional patients developed cholelithiasis during the  
last year of follow-up.  

Table (2) reveals the number and percentage  

of gallstone formation in the four groups at 6 month  

follow-up post-operative period. It shows that 3  
(10%) of 10 patients developed gallstones in group  
1 and 4 (13.3%) of 30 patients developed gallstones  
in group 2, whereas only 4 (13.3%) of 10 patients  
developed gallstones in group 3 and only 2 (6.6%)  

of 30 patients developed gallstones in group 4.  

Table (2): Percentage of gallstone formation in the treatment groups versus control.  

Group  Total (n)  
Number with gallstones (%)  

p-value  
3 mo.  6 mo.  9 mo.  12 mo.  

Group 1 (Control group)  30  0  3 (10%)  5 (16.6%)  6 (20%)  0.03  
Group 2 (urso-deoxycholic acid group)  30  0  4 (13.3%)  4 (13.3%)  5 (16.6%)  0.01  
Group 3 (ezetimibe)  30  0  4 (13.3%)  4 (13.3%)  3 (10%)  0.01  
Group 4 (combined group)  30  0  2 (6.6%)  3 (10%)  2 (6.6%)  0.01  

Total  120 (100%)  0  13 (10.8%)  16 (13.3%)  16 (13.3%)  <0.05  

45 (37.5%)  

Table (2) shows no significant difference in  
gallstone formation between the urso-deoxycholic  
acid groups and ezetimibe group, whereas a statis-
tically significant reduction in gallstone formation  
was observed in the ezetimibe group and combined  
drug therapy group compared to control group.  

All patients who underwent cholecystectomy  

had their gallbladders removed laparoscopically  

with no conversions or significant complications.  
No patient presented with acute cholecystitis,  

choledocho-lithiasis, or bile duct dilation.  

Discussion  

The risk of gallstones is directly related to the  
level of obesity with the relative risk above a body  
mass index of 40 being 5 to 6 times that of the  

background population [9] .  
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Cholecystectomy, generally performed laparo-
scopically, is the accepted approach for sympto-
matic gallstones with few exceptions [21] .  

Obesity is considered an independent risk factor  
for cholelithiasis, and a large proportion of the  
obese patients have gallstones [19] .  

Cholelithiasis is common in obese patients  

because of elevated biliary cholesterol secretion,  

incremented nucleation factors, and impaired gall-
bladder contractility [22] .  

Gallstone disease in the present study developed  

rapidly in the first six months after surgery. In this  

period, weight loss and cholesterol saturation of  

bile increased because of the reduced output of  

bile acids and phospholipids as well as the mobi-
lization of cholesterol from adipose stores.  

The surgeons enabled to use urso-deoxycholic  

acid (Ursodiol, Actigall) in patients during the first  

6 months after bariatric operations [23] .  

Urso-deoxycholic acid is a bile acid that pre-
vents lithiasis by acting on cholesterol and mucin  
levels in the bile (thereby decreasing the saturation  

of bile) and improving gallbladder emptying [24] .  

Kielani et al., proposed that; the incidence of  

gallstone formation is highest during the first 6  

months after surgery showing 33.8% in the first 6  
months versus 21.6% in the next 6 months post-
operatively [25] .  

In our study, the percentage of patients with  
gallstones in the treatment group was 4.7% during  

the first 6 months versus 2.04% in the next 6  

months. However, in the control group, it was  

11.76 versus 5.88% in the first 6 months versus  
next 6 months, which supports the hypothesis that  

gallstone formation is highest during the first 6  

months following surgeries due to rapid weight  
loss during that period.  

Melmer et al., observed 109 patients who un-
derwent bariatric surgery (gastric banding, gastric  

bypass, or sleeve gastrectomy) over 10 years and  

gallstone formation after surgery was detected as  

17.4% and it was detected more frequent in gastric  
bypass and sleeve groups (42.9%) than gastric  

banding group (16.3%). This result was correlated  
with the amount of weight loss. They also reported  

that need for cholecystectomy was higher in bypass  

and sleeve group [26] .  

Abdallah et al., investigated that the influence  

of the UDCA in the prevention of cholelithiasis  

after LSG and they reported that UDCA reduced  

the incidence of the cholelithiasis after LSG. They  

also realized that dyslipidemia and rapid EWL  
caused to the tendency of gallstone formation 3  

months after LSG [27] .  

The reduction rate in performance of cholecys-
tectomies in bariatric patients is due to many  

reasons, including; increased operative time, dura-
tion of hospitalization, potential complications,  
and surgeon's concern about removal of a normal  

organ [28] .  

The base of such combination was suggested  
by De Bari et al. who stated that the cholelitholytic  

mechanism of ezetimibe is totally different from  

that of hydrophilic bile acids such as urso-
deoxycholic acid; it has been proposed that a  
combined therapy of ezetimibe and urso-
deoxycholic acid could be a faster means to promote  

the dissolution of cholesterol gallstones. This can  
be due to the two distinct mechanisms: the forma-
tion of unsaturated micelles by ezetimibe and a  

liquid crystalline mesophase by urso-deoxycholic  
acid [29] .  

Conclusion:  

The gallstone related complications are rela-
tively common after LSG. Most of the patients  

with gallstones are symptomatic, and some have  
potentially severe conditions. If urso-deoxycholic  
acid is unavailable, it may be appropriate to perform  

cholecystectomy not only during bariatric surgery  

(if cholelithiasis is present), but also during the  

post-operative period if gallstones develop, even  

in the absence of symptoms. Laparoscopic chole-
cystectomy is effective and safe in the latter situ-
ation.  

The reduction in the performance of cholecys-
tectomies in bariatric patients is due to many  

reasons, including increased operative time, dura-
tion of hospitalization, potential complications,  
and surgeon's concern about removal of a normal  

organ.  

We suggest a combination of urso-deoxycholic  
acid and ezetimibe in prevention of gallstone for-
mation after laparoscopic sleeve gastrectomy.  

We determine the duration of post-operative  

UDCA use according to the pre-operative BMI of  

the patient. UDCA is recommended as 30mg twice  

a day for 3 months in patients with BMI less than  

40kg/m2, for 4 months in patients with BMI be-
tween 40-50kg/m2 , and for 6 months in patients  
with BMI greater than 50kg/m 2 .  



Ibrahim A. Mohammed 431  

If urso-deoxycholic acid is unavailable, it may  

be appropriate to perform cholecystectomy Lapar-
oscopic cholecystectomy is effective and safe in  
the latter situation.  
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