
Summary
Background: The dramatic weight loss achieved with medical or surgical therapies is associated with an 
increased incidence of biliary pathologies, due to high incidence of gallstones formation. In the last 35 
years, this issue has been addressed differently, along with the development of mini-invasive techniques 
applied to bariatric patients suitable for reducing the overall surgical risk. Indeed, since a two staged 
approach was introduced in the current practice to treat obesity, a consensual decrease in prophylactic 
cholecystectomies in course of the primary bariatric procedure was reported
Methods: A systematic review of the literature was performed using the most common electronic sources. 
A manual search of the references was also performed. The most significant results obtained were related 
with the different mechanisms involved in the bariatric surgeries to point out possible predictive factors 
for the development of gallstones; modified strategies to treat possible complication are exposed.
Results: No consensus is available on how to prevent and manage asymptomatic gallstones. Specific 
circumstances are discussed to point out the differences with the general population. A brief summary 
about the possible causes, working diagnoses, and timing for treatment is also suggested upon last 
evidences. 
Conclusion: since the laparoscopy changed the old paradigm of maximizing all the possible procedures 
in the same laparotomy, times seem mature for a consensus on the timing to tackle biliary problems, 
because the widespread of bariatric surgery and the long life expectance of the ex-obese patients will 
increase the incidence of post-surgical gallstones.
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Background
 The relationship between morbid obesity and gallstones was first 
defined in 1975 [1-2]. Since the first experiences, the authors reported 
an increased risk for this condition and its related complications, if 
compared with the general population. Further studies investigated 
the possible causes, and reported an impaired contraction of the 
gallbladder, which was dilated in most cases [3], and a different 
composition of bile in the gallbladder (much richer in cholesterol [4-
8] and pro-nucleating factors such as mucin [5,7,9-10]) in the obese 
population.  Moreover, an increased risk for new onset gallstones was 
observed after a dramatic weight loss achieved both with surgical or 
medical therapies [11-12]. 

  During the years 1980s and 1990s the main trend was to reduce the 
number of procedures in obese patients since most of the operations 
at that time were performed with an open approach, and a second 
laparotomy (in the early days of laparoscopy a second look after 
a laparotomy was considered almost a contraindication) to treat 
symptomatic gallstones exposed the patient to an excessive risk of 
complications. This resulted in an increased number of prophylactic 
cholecystectomies performed during the primary bariatric procedure, 
regardless of the presence of gallstones (Figure 1). The first procedure 
codified with a routine gallbladder removal was the biliopancreatic 
diversion in 1980 [13]. Hence, the preventive removal of the gallbladder 
was advocated, since it was “deprived of its functional significance”, 
using Scopinaro’s words, and because of an increased incidence of 
postoperative symptomatic biliary disease (experienced by the 25% 
of the patients within the first postoperative year if the gallbladder 
was left in place, according with the original experience in 1979 [14]). 
The need for preventive measure to avoid further symptoms requiring 
a removal of gallbladder, suggested a low threshold for offering the 
patients a prophylactic cholecystectomy [15].
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Figure 1: Initial trend for prophylactic cholecystectomies during 
bariatric surgeries according with EE Mason.

    With the establishing of new standard of care, in particular the 
diffusion of laparoscopy, surgical strategies have changed accordingly, 
since it was possible to fractionate the overall risk of a surgical procedure,
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without the great drawback represented by the formation of 
adhesions. Moreover, the patients were more likely to accept a second 
laparoscopy rather than a second laparotomy. If a dramatic increase 
in number of cholecystectomies was reported in the years 1987 
to 2002 [16], since then a reverse of the trend was reported, with a 
super-selective approach proposed for gallbladder removal and the 
bariatric procedure at once. Despite the generalized consensus for the 
current management of the biliary prophylaxis, there is no consensus 
on how to prevent the gallstones formation, and there is still a lack 
of discussion on whether it could be worthy to propose a medical 
prophylaxis. Moreover, if on one hand the bariatric surgeons are more 
used to the post-surgical anatomy and the possible limitations related 
to the specific technique, most of the physicians and general surgeons 
involved in the management of gallstones or of its complications 
should share similar knowledges in order to find the best strategy 
as possible. In fact, with the increasing number of patients who will 
require bariatric surgery, establishing a closer collaboration between 
physicians and bariatric surgeons could be important.

 Aim of this brief presentation is to review and summarize the main 
evidences in term of biliary stones incidence and management when 
a patient had (or is planning to have) a bariatric procedure, with 
particular regard to the impact of the mechanism of the different 
surgeries on the natural history of the condition.

Bariatric Procedures (Figure 2)

Adjustible gastric band: it is a pure restrictive procedure, in course 
of which the stomach is surrounded with a silicone band immediately 
below the cardia to create a proximal small pouch, joined to the 
bigger stomach through a communication with variable calibre, 
which can be adjusted by injecting fluid into a subcutaneous port. The 
expected excess of weight loss (EWL) is 45-55% in the long term. In 
comparison with other bariatric procedures there are no metabolic 
mechanisms appreciable in the peri-operative days. The alimentary 
transit passes through the duodenum as in the general population, 
so that the main lithogenic effect is exerted by the change in the 
meal composition (mainly constituted of protein instead of fat), and 

reduction of overall volume of the chyme. These factors contribute 
to the risk of gallstones together with the increased secretion of 
cholesterol into the bile, related with the weight loss. A transient 
dehydration consequent to a period of adaptation to the gastric 
restriction could also contribute to the increased density of the bile in 
the gallbladder and to the increased risk of precipitating of cholesterol 
crystals. 

Vertical banded gastroplasty: this is actually considered an obsolete 
procedure performed mainly before the advent of laparoscopy and of 
linear cutting-stapler. It is a pure restrictive procedure with slightly 
better results in term of weight loss (EWL 55-60%), and same impact 
in term of gallstones formation. It is worthy to mention it, since the 
gastro-gastric outlet was calibrated on a size of 34-36 Fr (~1,1 cm), 
and it could represent a limit for passing through the outlet of a side-
view enteroscope. Moreover, while the incidence of gallstones after 
adjustable gastric band was reported as being very low (2,6% in a 
randomized series of 2008 [17], and 0% in a similar experience in 
2014 [18]), the incidence of gallstone formation after vertical banded 
gastroplasty was reported to be much higher (up to 7%) [19].

Roux-En-Y gastric bypass: It combines the restriction of the stomach 
volume by creating a small (25-30 cc) gastric pouch immediately 
below the cardia, with the bypass of the foregut (duodenum and 40-70 
cm of jejunum). It provides good results in term of weight loss (EWL 
65-75%), and good QOL with a relatively small risk of side effects. The 
incidence of gallstones following such a procedure varies from 6,7 to 
52,8% [20-28], becoming symptomatic in a percentage ranging from 
3% to 8% when no prophylaxis with UDCA is established [29-32]. 
Following the early experiences with prophylactic cholecistectomies 
performed routinely at the moment of the primary bariatric procedure 
(with or without evidence of specific pathology) the incidence of 
pathologic specimens was between 75% and 82% [33-36].  There 
are several mechanisms impaired in the gastric bypass that can be 
responsible for gallstone formation:

1. The reduction of the gastric capacity is associated with a 
complete diversion of the duodenum. Traditionally, this is 
associated with an impaired contraction of the gallbladder with 
consequent gallstones formation. Following recent evidences, 
CCK was found to be increased after gastric bypass, and strongly 
associated with the appetite suppression experienced by the 
patients [34]. The same evidences were supported by several 
studies on animal models [35-36]. Therefore we need to look for 
different mechanisms.

2. While creating the pouch, the surgeon could opt for an approach 
through the pars flaccida (which always implies the division 
of the Vagus nerve), as alternative to the perigastric approach 
(which exposes to a higher risk of bleeding). It is still unclear 
whether the division of the vagus nerve could be responsible for 
an extra risk of biliary stones in relation to a decreased motility 
of the gallbladder. None of the available studies has considered 
this detail in reporting the surgical technique used in the study. 
Indeed this could be responsible for the gap reported in term 
of gallstone incidence following Roux-en-Y gastric bypass, when 
compared with the sleeve gastrectomy.

3. The gastric bypass (as other bariatric procedures) leads to an un-
constant weight loss which is greatest within the first 3-6 months 
postoperatively. This dramatic weight loss is responsible for the 
peripheral fat mobilization and its increased excretion into the 
biliary ducts, thus supersaturating the bile.
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Figure 2: Sketch representing the most commonly performed 
procedures: A: adjustable gastric band; B: sleeve gastrectomy; C: 
Roux-en-Y gastric bypass; D duodenal switch.
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4.  Bariatric surgery, and the gastric bypass in particular, is     
       associated with a reduction in fluid intake, thus increasing the  
        risk of precipitating crystals both in the biliary  and renal districts  
        [40].

Sleeve gastrectomy: It was supposed to be the first stage of a two  
staged bilio-pancreatic diversion, allowing the super-obese patient to 
lose enough weight to reduce the risk for the second (more invasive) 
surgery. Since it provides excellent results as an independent 
procedure (EWL 60-65%), its application found an enthusiastic 
diffusion worldwide. Despite the apparent mechanism seems to be 
related with a pure restriction of the stomach volume, several series 
showed an articulate, and still unknown, metabolic mechanism 
responsible for the blood sugar control before a significant weight 
loss occurs, and for the complete lack of appetite (due to suppression 
in the secretion of ghrelin). Recent studies on the gastric emptying 
after sleeve gastrectomy have witnessed a rapid passage through 
the foregut, thus permitting to speculate it could be considered 
functionally as a gastric bypass [41-43]. Despite the accelerated 
transit through the small bowel, the duodenal passage is preserved, 
as well as the Vagus nerve. Possibly this is the cause for a slightly, but 
significant, lower incidence of gallstones post-surgery as reported in 
several series [17,44].

Billio-pancreatic diversion or duodenal switch: it is the most 
effective procedure in term of weight loss, providing an average 
EWL of 75-85%. These results are due to the selective malabsorption 
for fats contained in the meal, since the length of the common 
channel is tailored upon the overall length of the small bowel 
in measure of 10% of the total. Among the several possible side 
effects such as deficiencies of liposoluble vitamin and calcium 
or protein malnutrition, the steatorrhoea frequently associated 
with this procedure leads to an overall loss of micelles containing 
also biliary acids with consequent impairment of the entero-
hepatic circuit. The reduction in the overall concentration of the 
biliary acids would eventually increase the risk determined by the 
supersaturation of the bile. Indeed most of the surgeons who propose 
such kind of malabsorptive procedures perform a cholecystectomy 
at the same time. Despite the early experience with biliopancreatic 
diversion suggested a cholecystectomy would have prevented a 
high incidence of postoperative symptomatic gallstones, Bardaro 
et al. in 2007 presented a series of 219 patients, where only 8,7% of 
them required a cholecystectomy after the surgery. Since 38 of them 
had a cholecystectomy already performed at the beginning of the 
follow-up, the adjusted ratio upon who still had the gallbladder after 
bariatric surgery was 10,5%, a similar value if compared with most of 
the bypass experiences [45].

 

          
   Despite the several possible mechanisms advocated, the loss of weight 
has been identified as the only predictive factor to develop gallstones. 
In a recent retrospective experience comparing gastric bypass, gastric 
band and sleeve gastrectomy, the only predictive element was found 
to be an EWL greater than 25% (B=1,482 odds ratio 4.44, CI 1,549 – 
12,498 p<0.005) [17].

Medical Strategies and Special Situations

 The trend towards a reduction in the number of prophylactic 
cholecystectomies performed at the same time of bariatric surgery 
[9,19,26,46-48], and the diffusion of bariatric surgery itself determines 
an overlap of possible causes in the working diagnosis of an epigastric 
pain. In fact this could have different causes according with the past 
bariatric history:
-Gastric band: slippage, erosion, infection
-Gastric bypass: marginal ulcer, internal hernia
-Sleeve gastrectomy: peptic ulcer in the sleeve, dislocation in the 
chest 
-Bilio-pancreatic diversion and duodenal switch: the same of sleeve 
gastrectomy and small bowel volvulus

  Usually it is easy to rule out the presence of concomitant causes 
for symptoms with routine investigations and physical examination. 
A special mention should be addressed to exceptional cases that 
would require an unusual management. For example, traditional 
endoscopic approaches to the biliary ampulla would be impossible 
after the bypass of the foregut. In such patients several authors 
presented new solutions, the most diffuse and well established being 
the laparoscopic assisted ERCP [49-52] and the double-balloon 
enteroscopy ERCP [53-56]. Only recently a fortunate radiological 
management of CBD stones developed following gastric bypass and 
subsequent laparoscopic cholecystectomy was presented. In this 
experience the sphyncterotomy was successfully performed in course 
of percutaneous transhepatic cholangiography [57].

  While the surgically assisted ERCPs implies the risk of a general 
anesthesia, and the risk of a gastrotomy used to access the foregut 
in an anterograde fashion, the retrograde ERCP performed with 
the help of the double balloon technique is generally perceived as 
safer and less invasive, despite most of authors suggest to perform 
it under deep sedation or general anesthesia. Both approaches have 
the drawback of long time required to complete the procedure (up to 
90 minutes). Following our experience with a less invasive approach 
through interventional radiology, we proposed an algorithm for the 
management of the gastric bypass patient who experiences CBD 
stones [58] (Figure 3). Similar algorithms should be proposed also for 
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Figure 3: Algorithm proposed to manage CBD stones after gastric bypass surgery.
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the other bariatric procedures, even if less invasive, like the adjustable 
gastric band, where the exceptionality is related to the presence of 
foreign material, which could be contaminated by the infected bile, 
especially if it is expected a combined approach involving surgery.

 A similar awareness is suggested also when considering the 
prevention of gallstones. If most series report an overall incidence of 
cholecystectomies after a surgically induced weight loss similar to the 
general population [9,46-48] (regardless to the increased incidence of 
complications suggests to establish at least a medical prevention using 
bile acids analogues. Indeed these drugs demonstrated good results in 
reducing the incidence of gallstones following a significant weight loss 
in previous series and meta-analysis [12,26,29,32]. The main concerns 
for a wide diffusion of such drugs are represented by costs and lack of 
compliance to the therapy, but there are no arguments against their 
use, despite a lack of data about side effects in the obese population. 
When a medical prevention is established, adjustment of dose upon 
the previous surgical technique is advised, since a malabsorptive 
procedure would require a higher dose than usual due to the more 
pronounced depletion of the biliary acids in these patients.
 
  Another controversial argument is whether the bypass procedures 
could be responsible for changes in the excluded stomach potentially 
in relation with a bile reflux. Since 1985, authors tried to reach the 
excluded stomach to verify the mucosal changes after a prolonged 
period of diversion of the alimentary transit. In particular, Flickinger 
was the first who reported the presence of bile in the gastric antrum 
in all the  patients with a variable degree of gastritis of the stomach 
remnant after the gastric bypass[58]. It is anyway questionable whether 
this evidence could be explained by the fact that the endoscopy was 
performed in a retrograde fashion, thus creating a flow of air which 
cloud have been responsible for the presence of the bile in the stomach 
remnant. In a recent experience with antegrade endoscopy performed 
in patients who had a functionally excluded gastric bypass[60], a 
significant degree of gastritis was detected in the antrum of most 
patients, while the presence of bile was not significantly associated 
with the degree of gastritis. Surely the moment there are no evidences 
to support the presence of a biliary reflux after gastric bypass 
procedures with a potential to develop clinical significant lesions.

Conclusion

 The actual trend towards a more conservative approach in the 
prevention of gallstones formation after bariatric surgery means 
that more and more physicians will be required to face the biliary 
complications that could occur. Despite and increased risk is 
not expected, the modified upper GI anatomy could represent a 
challenge for the gastroenterologist, in term of accessibility to the 
duodenum and reduced entero-hepatic circuit. A multidisciplinary 
approach involving bariatric surgeons and gastroenterologists could 
point out solutions where the general guidelines cannot be applied.
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