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Abstract

Background Cholelithiasis is a common complication

after bariatric surgery. Pure restrictive procedures such as

sleeve gastrectomy and gastric banding theoretically

should result in less gallstone formation because the food

continues to follow the normal gastrointestinal transit,

maintaining the enteric–endocrine reflex intact. To the

authors’ knowledge, the literature has no studies that ana-

lyze the incidence of gallstone formation after sleeve

gastrectomy. This study aimed to compare the rates of

symptomatic gallstones between laparoscopic Roux-en-Y

gastric bypass (RYGBP) and sleeve gastrectomy (SG).

Methods A retrospective chart review of patients who

underwent laparoscopic RYGBP and SG between 2004 and

2006 was performed. The patients with previous chole-

cystectomy, known gallstones with or without concomitant

cholecystectomy, and previous weight-reduction opera-

tions were excluded from the analysis. The outcome

measures were the numbers of patients who had experi-

enced symptomatic and complicated gallstones. Using Cox

regression analysis, comparisons was made between the

patients with laparoscopic RYGBP (group A) and those

with laparoscopic SG (group B).

Results Groups A excluded 174 (26%) of 670 patients,

and group B excluded 27 (34.2%) of 79 patients. The

patients in group A had a significantly higher preoperative

body mass index (BMI) than those in group B. Addition-

ally, more group A than group B patients had a BMI

exceeding 45 and more than a 25% loss of original weight.

No significant difference in the development of symp-

tomatic (8.7% vs. 3.8%; p = 0.296) or complicated (1.8%

vs. 1.9%; p = 0.956) gallstones was noted between the two

groups

Conclusions There was no significant difference in

symptomatic or complicated gallstone disease between the

patients treated with laparoscopic SG and those treated

with laparoscopic RYGBP. Routine prophylactic chole-

cystectomy should not be recommended for weight

reduction during laparoscopic SG.
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Cholelithiasis is not uncommon after weight-reduction

surgery. In published series using regular ultrasound sur-

veillance after gastric bypass, the rate of asymptomatic

gallstone formation ranged from 30% to 52.8% within 6 to

12 months after the operation [1–3]. In addition, 7% to

16% of the patients experienced symptomatic gallstones [1,

3–5].

This phenomenon was observed and reported in the

early 1990s among patients with rapid weight loss [6–8]. It

was postulated that during rapid weight loss, cholesterol is

mobilized from tissue stores and excreted into the bile,

resulting in an increased bile cholesterol saturation index.

Others found that increased gallbladder secretion of mucin

and calcium and an increased presence of prostaglandins

and arachidonic acid in bile contributed significantly to

gallstone formation [9–12].

Information regarding gallstone formation after purely

restrictive procedures for weight reduction is scarce.
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Kiewiet et al. [13], in their study of Dutch patients with

morbid obesity, found a rate of 26.5% for asymptomatic

gallstones after gastric banding. In another study by O’Brien

and Dixon [14], symptomatic gallstones developed in

patients at a rate of 6.8% after gastric banding, and none of

them experienced complications before cholecystectomy.

Sleeve gastrectomy is a purely restrictive procedure that

has attracted attention in recent years. However, the

question of postoperative gallstone formation after this

procedure has not been addressed in the literature.

The rates for both asymptomatic and symptomatic

gallstone formation seemed to be higher after gastric

bypass. One possible reason is that the duodenal exclusion

after gastric bypass results in decreased gallbladder

motility secondary to reduced reflex secretion of chole-

cystokinin. Another reason is the damage to hepatic

branches of the left vagus when the lesser curve of the

stomach is divided. Yet, studies on early hormonal changes

after gastric bypass have shown no significant change in

cholecystokinin levels before or after meals [15, 16]. In

addition, the chance of damaging the hepatic branch has

been low if division was made below the second

descending branch of the left gastric artery.

To reduce the incidence and complications of gallstones

after weight-reduction surgery, policies of routine prophy-

lactic cholecystecystomy [17], use of intraoperative

ultrasound for gallstone detection and concomitant chole-

cystectomy [3, 18], postoperative use of ursodeoxycholic

acid [19, 20], regular ultrasound surveillance for asymp-

tomatic gallstone [1, 3, 19, 20], or their combinations have

been suggested. However, these are not practiced at our

institution.

In this study, we aimed to study and compare the

prevalence of symptomatic gallstones and different rates

for them between patients who had laparoscopic gastric

bypass and those who had sleeve gastrectomy.

Methods

This study was approved by our institution review board

(IRB). A retrospective review of a prospectively collected

database including all the patients treated with laparoscopic

Roux-en-Y gastric bypass (LRYGB) and sleeve gastrec-

tomy between January 2004 and June 2006 was conducted.

Patients with previous cholecystectomy, known gallstones

with or without concomitant cholecystectomy, or previous

weight-reduction surgery were excluded from the study.

All our patients considered suitable for sleeve gastrec-

tomy were counseled in our outpatient clinic concerning

the options of laparoscopic adjustable gastric banding

(LAGB), LRYGB, and sleeve gastrectomy, and the

respective risks of surgery were explained. All sleeve

gastrectomies were done under IRB approval, which spe-

cifically explains of the lack of long-term data.

Routine preoperative gallbladder ultrasound was per-

formed for all patients to rule out gallstones or sludge.

Those with positive findings on ultrasound were counseled

for concomitant laparoscopic cholecystectomy. Neither

routine intraoperative ultrasound nor postoperative pre-

scription of ursodeoxycholic acid was practiced in our

management protocol.

Patients were followed up regularly in the outpatient

clinic. Those with symptoms suggestive of cholelithiasis or

its complications had further imaging with ultrasound,

magnetic resonance imaging (MRI), or computed tomog-

raphy (CT) scan of the abdomen.

The patients were divided into two groups for compar-

ison. Group A included the patients who had laparoscopic

Roux-en-Y gastric bypass, and group B included the

patients who underwent laparoscopic sleeve gastrectomy.

Important baseline characteristics such as age, gender,

preoperative body mass index (BMI), BMI exceeding

45 kg/m2, weight loss exceeding 25% of the original

weight, and the presence of diabetes mellitus and hyper-

lipidemia were compared between the two groups.

The primary outcome measure was the formation of

symptomatic gallstones or sludge with or without compli-

cations, and the secondary outcome measure was the

development of cholelithiasis complications. Positive

findings according to the ultrasound, CT scan, or MRI

reports were recorded. Symptoms were considered attrib-

utable to gallstones or sludge if not clinically explainable

by other causes. Patients who had complications such as

acute cholecystitis, deranged liver function, acute cholan-

gitis, or biliary pancreatitis at first presentation also were

considered as symptomatic in the analysis.

Statistical analysis

Data were collected using Excel for Windows, and analysis

was performed with the Scientific Package of the Social

Sciences version 15.0 (SPSS, Chicago, IL, USA). The chi-

square test or Fisher’s exact test was used for nominal

variables as appropriate. The t-test was used to compare

continuous variables. Cox regression was used as a multi-

variable analysis to adjust for a difference in the baseline

characteristics between the two groups. A p value less than

0.05 was considered significant.

Results

Between January 2004 and June 2006, 670 laparoscopic

Roux-en-Y gastric bypasses and 79 laparoscopic sleeve

gastrectomies were performed at our institution. After
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exclusions from the study, 496 group A patients and 52

group B patients were included in the analysis (Table 1).

Preoperative gallbladder disease was present in 169

group A patients (25.3%). Of these patients, 115 (17.2%)

had undergone a previous cholecystectomy, and 54 (8.1%)

patients had asymptomatic gallstones or sludge identified

by routine preoperative ultrasound. A higher rate (32.9%)

of preoperative gallbladder diseases was found in group B.

In this group, 17 patients (21.5%) had previous cholecys-

tectomy and gallstones, and 9 patients (11.4%) had sludge

identified by ultrasound.

The baseline characteristics of the patients in groups A

and B are shown in Table 2. The mean age was 42.9 years

(range, 17–81 years) for group A, and 370 (74.6%) of the

patients were women, whereas it was 40.5 years (range,

12–71 years) for group B, and 40 (76.9%) of the patients

were women. The median follow-up period was 27 months

(range, 12–42 months) for group A and 17 months (range,

12–30 months) for group B.

The patients in group A had a significantly higher pre-

operative BMI than the patients in group B. Group A also

had significantly more patients with a BMI exceeding

45 kg/m2 and a postoperative weight loss exceeding 25%

of the original weight.

Symptomatic gallstones or sludge had developed in 43

group A patients (8.7%) compared with 2 group B patients

(3.8%) (Table 3). The symptomatic gallstones developed in

the 43 group A patients a median of 7 months (range, 1–

39 months; mean, 10.6 ± 9.6) months) after surgery, but in

the 2 group B patients respectively 3 and 8 months after

surgery. The mean weight loss at which the symptoms

developed was 38.3% ± 9.5% in group A and 35.2% in

group B. Despite a more than twofold increase in the

incidence of symptomatic gallbladder disease in group A,

this difference did not reach statistical significance

(p = 0.296). Cox regression analysis, with adjustment for

all the potential differences in the covariates, also showed

no significant difference in symptomatic cholelithiasis

between the two groups.

No significant difference in the incidence of complicated

gallstones was found between the two groups: group A

(1.8%) versus group B (1.9%) (p = 0.956). Four patients in

group A experienced acute cholecystitis. Two of these

patients had obstructive jaundice without acute cholangitis,

and three experienced biliary pancreatitis. On the other

hand, one group B patient had acute cholecystitis at

presentation.

Discussion

Laparoscopic cholecystectomy in the morbidly obese may

be associated with increased operative difficulty and mor-

bidity compared with nonobese patients [21]. However, the

role of prophylactic cholecystectomy at the time of bari-

atric surgery remains controversial. The fact that

pathologic evidence of gallbladder diseases has been found

in more than 75% of routinely resected specimens supports

those who advocate prophylactic cholecystectomy [17, 22].

On the other hand, the fact that only 7% to 16% of patients

will develop symptomatic gallstones [1, 3, 4] and that less

than 10% of patients with negative ultrasound exams

Table 1 Patient exclusion and incidence of gallstone diseases before

surgery

Group A Group B

Bypass Sleeve

Total no. of patients 670 79

Excluded: n (%)

Gallstones on preoperative USG 54 (8.1) 9 (11.4)

Previous cholecystectomy 115 (17.2) 17 (21.5)

Previous weight-reduction surgery 5 (0.75) 1 (1.3)

No. of patients included for analysis 496 52

USG ultrasonogram

Table 2 Baseline characteristics of group A and B patients

Characteristics Group A

(n = 496) n (%)

Group B

(n = 496) n (%)

p Value

Mean age: years (range) 42.9 (17–81) 40.5 (12–71) 0.175

Gender

Male 126 (25.4) 12 (23.1) 0.713

Female 370 (74.6) 40 (76.9)

Initial BMI (kg/m2) 48.5 43.0 0

Diabetes mellitus 160 (32.2) 13 (25.0) 0.284

Hyperlipdemia 196 (39.5) 20 (38.5) 0.882

BMI [ 45 268 (54.0) 13 (25.0) 0

Weight loss [ 24% 394 (79.4) 13 (25.0) 0

Median FU (months) 27 17

BMI, body mass index; FU, follow-up period

Table 3 Comparisons between symptomatic and complicated gall-

bladder disease after surgery

Outcomes Group A

(n = 496)

n (%)

Group B

(n = 496)

n (%)

p Value

Symptomatic gallbladder

stone or sludge

43 (8.7) 2 (3.8) 0.296

Gallbladder stone or sludge

with complication

at presentation

9 (1.8) 1 (1.9) 0.956
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require subsequent cholecystectomy [23, 24] does not

support performing a prophylactic cholecystectomy.

In this series, symptomatic gallstones or sludge was

noted to develop in 8.7% of patients after laparoscopic

Roux-en-Y gastric bypass and 3.8% of patients after sleeve

gastrectomy. Dhabuwala et al. [4] reported a higher rate

(11.8 %) for symptomatic gallstone formation among

patients after gastric bypass. In another study of gastric

bypass patients by Scott et al. [20], intraoperative ultra-

sound with concomitant cholecystectomy, if positive, and

postoperative prescription of ursodeoxycholic acid when

ultrasound was negative were used, but a similar rate of

10.1% for symptomatic gallstones was detected after a

mean follow-up period of 10 months. Another randomized

study by Miller et al. [19] using postoperative ursodeoxy-

cholic acid showed a cholecystectomy rate of 4.7% in

2 years after vertical banded gastroplasty and adjustable

gastric banding. These are clear indicators that no definite

effective measure exists to prevent postoperative

cholelithiasis.

In this study, 195 (26%) of 749 patients had preopera-

tive evidence of gallbladder disease shown either by a

history of cholecystectomy or cholelithiasis detected on

routine preoperative transabdominal ultrasound. Again, this

was similar to other studies [7, 9, 10].

Risk factors for gallstone formation such as female

gender and increasing age are well known to surgeons. The

Nurses’ Health Study showed a sevenfold increased risk of

gallstone formation for women with a BMI exceeding

45 kg/m2 [11], whereas more than a 24% loss of original

body weight was found to be a significant risk factor for

gallstone formation [25, 26]. These two factors were

therefore included also in our baseline characteristics

comparisons.

Theoretically, cholelithiasis should be more common

after gastric bypass than after a purely restrictive procedure

such as sleeve gastrectomy. However, studies on early

hormonal effects after gastric bypass have shown no sig-

nificant change in cholecystokinin level before or after

meals [15, 16]. In addition, factors that promote choleli-

thiasis such as reduction in gallbladder emptying, increased

gallbladder residual volume, and decreased refilling have

been demonstrated after gastric banding [12].

To our knowledge, no studies have compared symptom-

atic cholelithiasis after gastric bypass and sleeve

gastrectomy. In our study, we focused on symptomatic and

complicated cholelithiasis as the outcome measures because

they are of more clinical significance. In addition, routine

postoperative ultrasound is not part of the follow-up protocol

at our institution. Due to the limited number of patients and

events and the assumption that the two procedures work

under similar mechanisms, we did not attempt to compare the

outcomes between patients who underwent adjustable

gastric banding and those who had sleeve gastrectomy. In

this study, although the patients with gastric bypass were

heavier and had more significant weight loss than those with

sleeve gastrectomy, no significant difference was noted in

the rate for symptomatic and complicated cholelithiasis

between the two groups of patients. Cox regression analysis

also showed similar findings. However, because our sample

size was limited, the study may not have been adequately

powered to note a small difference. The rate of complicated

cholelithiasis was low (1.8% vs. 1.9%), with no significant

difference between the two groups.

Our study findings had two important implications.

First, because symptomatic cholelithiasis showed no

increase compared with gastric bypass and because the rate

of complicated gallbladder disease was low after sleeve

gastrectomy; routine prophylactic cholecystectomy is not

indicated for these patients. Second, from an etiologic point

of view, the traditional belief that hormonal changes and

left vagal hepatic branch denervation after gastric bypass

result in gallstone formation may no longer hold true

because patients who had food going through the usual

gastrointestinal transit without duodenal exclusion did not

have a lower risk for symptomatic gallstone formation. The

speed and the degree of weight loss after surgery may be

solely related to symptomatic cholelithiasis rather than the

choice of the procedure itself. Further studies are necessary

to address this important issue so that recommendations

regarding selective rather than routine ultrasound for gall-

stone surveillance after weight-reduction surgery can be

made according to the progress of weight loss.

The current study had several limitations. First, it was a

retrospective study of consecutive patients without ade-

quate matching between the two groups in terms of the

number and baseline characteristics of patients. A report

with data from the International Bariatric Surgery Registry

showed an increasing trend favoring combined restrictive–

malaborptive procedures from 33% to 94% over a recent

18-year period (1987–2004) [27]. A matched study was

difficult because many important variables were different

between the two studied groups. Moreover, in actual

practice, the selective criteria for the respective operations

were different.

Second, although the false-negative rate of ultrasound

for gallstones in severely obese patients was found to be

less than 2% in experienced hands [28, 29], we have not yet

validated its accuracy for patients with a different BMI

value at our institution. Because our patients in the gastric

bypass group were significantly heavier than those who

underwent a restrictive procedure, significant bias may

have occurred in the exclusion of cases for analysis in the

former group.

Finally, the length of the follow-up period was signifi-

cantly different between the two groups of patients
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(median, 27 vs. 17 months). However, the effect of this

difference on our outcomes may not have been profound

because gallstones developed in most of our patients within

12 months after surgery.

Conclusions

Cholelithiasis was common in our patients before weight-

reduction surgery. The rate for symptomatic gallstones

after surgery was not higher, even without a policy of

intraoperative ultrasound followed by concomitant chole-

cystectomy, postoperative ursodeoxycholic acid, and

regular ultrasound surveillance. No significant difference in

symptomatic and complicated gallstone disease was found

between the patients who underwent laparoscopic gastric

bypass and those who had sleeve gastrectomy. Routine

prophylactic cholecystectomy should not be recommended

for the latter group of patients.
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