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INTRODUCTION:  Choledocholithiasis  in  Roux-en-Y  patients  is a therapeutic  challenge  for  both  surgeons
and  endoscopists.  In fact, typical  procedures,  such  as ERCP,  can’t  be  performed  due  to  the  altered  anatomy
of  the  patient.  Nowadays,  procedures  on  this  kind  of patient  are  performed  not  only  in specialized  bariatric
centers,  but,  due  to  the  increasing  number  of patients  undergoing  bariatric  surgery,  are  starting  to  become
more  common  even  in smaller  and non-specialized  centers  that  don’t  possess  the  same  expertise  and
technology.
CASE  PRESENTATION:  We present  the  case  of  a 33-year-old  patient,  who  had already  undergone  bariatric
surgery,  and  presented  to  our department  with  a diagnosis  of choledocholithiasis.  Due  to  the  altered
anatomy  the  patient  was  treated  through  a laparoscopic  assisted  ERCP.
DISCUSSION:  A  review  of  the  need  and  proper  timing  for  a cholecystectomy  in  this  kind  of  patient,  in  order
to  prevent  choledocholithiasis,  is  discussed.  Moreover,  a review  of the  literature  regarding  the  possible

treatments  of  this  pathology  in  bariatric  patients  underlines  the  presence  of other  treatments,  beyond
the  one  performed  in our  department,  that can  be performed  even  in  small  non-specialized  centers.
CONCLUSIONS:  Prophylactic  cholecystectomy  is  not  recommended  in bariatric  surgery.  Laparoscopic
assisted-ERCP  is  a  safe  and  feasible  intervention  which  is  to be preferred,  even  if B-ERCP  and  EDGE
are  two  valid  alternatives.

©  2021  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Patients who have undergone bariatric procedures, 80% repre-
sented by Roux-en-Y gastric bypass (RYGB) and sleeve gastrectomy
(SG) [1], are more at risk for developing cholelithiasis and choledo-
cholithiasis, mainly due to the increased presence of stones caused
by an important weight loss and long fasting [2,3]. For Weiss et al.
incidence of gallbladder disease after RYGB was  15.2% 5 years
after surgery [4]. Mishra et al. reported that RYGB patients had
a 13.4% and 1% chance of developing symptomatic cholelithiasis
and choledocholithiasis [5]. Furthermore, a retrospective multicen-
ter analysis found that the 2 most common reasons for hospital

readmission in patients after RYGB and SG were symptomatic
cholelithiasis and abdominal pain of unknown origin [6]. Choledo-
cholithiasis in patients who underwent RYGB represents a problem

Abbreviations: ERCP, endoscopic retrograde cholangiopancreatography; RYGB,
Roux-en-Y gastric bypass; SG, sleeve gastrectomy; B-ERCP, balloon ERCP; EUS, endo-
scopic ultrasound; EDGE, EUS-directed transgastric ERCP; WBC, white blood cells;
MRI, magnetic resonance imaging; POD, post operative day.
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hen it comes to treatment. In fact, normal endoscopic retrograde
holangiopancreatography (ERCP) procedure can’t be performed
ue to the loss of the normal anatomy of the upper gastrointesti-
al tract. Over the years, several techniques have been proposed
nd confronted, such as balloon enteroscopy-assisted ERCP (B-
RCP), laparoscopic assisted ERCP and EUS-directed transgastric
RCP (EDGE) [7]. However, a treatment for this kind of patient still
epresents a challenge requiring a multidisciplinary approach. We
resent here a case report of a young patient, already treated in
nother hospital for morbid obesity with a RYGB, who  came to our
mergency department for abdominal pain and jaundice. This case
eport has been reported following the SCARE 2020 criteria [8].

. Presentation of case

A Caucasian 33-year-old man  with a history of laparoscopic
YGB performed in 2014 presented to the emergency department
ith a two-month colic abdominal pain in right hypochondrium
nd epigastrium that had worsened in recent days. Weeks before,
e had performed an abdominal MRI  due to this pain, that reported
he presence of microlithiasis both in common bile duct and gall-
ladder. The patient was a non-smoker, without a history of alcohol
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cates that, if at time of the bariatric procedure the patient already
Fig. 1. intraoperative view of the laparoscopic time; Laparoscopic image displaying
the  falciform ligament (A), the 15 mm port (B), the gastric remnant (C).

abuse, and didn’t take any type of medication. Family history was
negative for cholelithiasis or choledocholithiasis. At admission the
physical examination revealed tenderness in epigastric and right
hypochondrium without signs of peritonism. Lab values showed
increased bilirubin (total 3.16 mg/dl, direct 2.49 mg/dl) and hep-
atic enzymes (got 358 U/l, gpt 409 U/l, ggt 1399 U/l). Amylase,
lipase, pcr and white blood cells were in the normal range. How-
ever, routine exams were performed in the following days, which
highlighted an increase in WBC  (20800 mmc)  together with amy-
lase (1309 U/l) and lipase (2179 U/l). An MRI  was performed, which
confirmed the presence of choledocholithiasis and cholelithiasis.
A diagnosis of biliary pancreatitis was determined and the need
of surgical therapy became necessary for the patient, in order to
prevent other pancreatic complications. A multidisciplinary team
made up of surgeons, endoscopists and gastroenterologists decided
that the best treatment for this kind of patient was  a laparoscopic
cholecystectomy with a subsequent laparoscopic assisted-ERCP
through a gastrotomy; this type of intervention was  indicated as
the most efficient, respect to EDGE technique, in order to avoid
multiple procedures on the patient. Pneumoperitoneum was  per-
formed through open technique by locating a 12mm port over in
supraumbilical area. Successively, under vision, we positioned 4
ports: a 5mm  port in right flank, a 15mm port in epigastrium, a 5
mm in left periumbilical area and a 10mm port in left flank. Dur-
ing explorative laparoscopy the gastric remnant, the jejuno-jejunal
anastomosis and gallbladder were visualized. Cystic duct and cys-
tic artery were isolated and ligated on their distal end; through the
cystic duct a small section was performed in order to introduce a
guidewire which was inserted inside the duodenum. Successively,
a 1.5 cm gastrotomy was performed on the anterior wall of the gas-
tric remnant, 7cm away from the pylorus. Two Vycril 0 stiches were
placed near the gastrotomy in order to maintain apposition of the
15 mm port which was inserted through the gastrotomy (Fig. 1). The
duodenoscope was introduced through the port and arrived to the
duodenum thanks to common endoscopic procedures. The former
guidewire was visualized and used as a rendezvous for cannulation
of the papilla. Cholangiography of the biliary tract was performed,
which confirmed the presence of multiple biliary stones and mild
dilatation of the common bile duct. Biliary sphincterotomy and
extraction of stones through balloon catheter were conducted,
obtaining a good bile flow at the conclusion of the procedure (Fig. 2).
Another cholangiography was performed to confirm the absence of

filling defects. At the end of the endoscopic procedures the gastro-
tomy was closed through a double layer suture via laparoscopic
technique and a retrograde cholecystectomy was performed. One
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ig. 2. intraoperative view of the endoscopic time; Endoscopic image displaying the
apilla (A), the biliary stones (B) and the balloon catheter (C).

bdominal drainage was positioned before closure. Both the sur-
ical and endoscopic time were performed by an expert surgeon
nd endoscopist. The patient didn’t suffer any post-operatory com-
lications with decreasing lab values of bilirubin, amylase, lipase,
epatic enzymes and white blood cells. On 1st POD the drainages
ere removed. On 3rd POD the patient was  discharged. Follow-up

isit 1 week from discharge showed no particular abnormalities at
hysical examination and normal lab values. At 12-month follow-
p no kind of long-term complication was reported. The patient
as pleased by the treatment, due to its low invasiveness, the safe-

ess and the small number of days spent in the hospital after the
rocedure. Post-intervention considerations were that this treat-
ent has been the most effective for this kind of patient, especially

onsidering the satisfying short and long-term outcomes.

. Discussion

Choledocholithiasis in gastric-bypass patients gives us several
oints for reflection. The first consideration concerns if a prophy-

actic cholecystectomy should be carried out, since there is a higher
isk of developing gallbladder stones after a bariatric surgery, and
onsequently greater difficulty in managing complications related
o cholelithiasis in patients with previous gastric bypass. Tsirline
t al. [9] sustains that prophylactic cholecystectomy in bariatric
atients should not be routinely performed due to the low rate of
ost-RYGB cholecystectomy rate. Moreover, Altieri et al. [10] con-
luded that just 9.7% of patients that underwent RYGB needed a
holecystectomy and that a concurrent cholecystectomy during
ariatric surgery is not justified. Most papers agree that chole-
ystectomy should be performed only in patients who  already
ad biliary symptoms in the past or at time of bariatric surgery
10,9,11,12]. As far as concerns the matter of whether to perform

 prophylactic laparoscopic cholecystectomy during the bypass
rocedure, in order to prevent biliary stones in the biliary tree,

iterature is divided. Some authors state that it should be per-
ormed due to its safeness [4]. On the other hand, we  believe that
he cholecystectomy procedure could be postponed until after the
atient loses weight thanks to the bypass, which would allow us
o operate with less surrounding visceral fat and with a standard
osition of the ports for cholecystectomy and not a sub-optimal
lacement as when the patient is undergoing a gastric bypass,
hich could be technically difficult [13]. A systematic review and
eta-analysis by Tustumi [12] give clear data on this matter, in fact

oncomitant cholecystectomy during a RYGB procedure increased
oth operative time and post-operative complications; however,
hen confronting concomitant cholecystectomy and cholecystec-

omy post-RYGB the former was found to have a lower rate of
eoperation and post-operative complications. This clearly indi-
resents with biliary symptoms, he should undergo cholecystec-
omy during the bypass operation. The other topic of discussion
s how to treat patients with choledocholithiasis and concomitant
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gastric bypass. Since biliary symptoms and choledocholithiasis are
the most common indications for ERCP in RYGB patients one of the
goals of the report was to understand which procedure was most
efficient. The treatment for choledocholithiasis in RYGB patients
described in our case in not the only feasible one. Many types of
treatments for post-RYGB patients affected by choledocholithia-
sis have been described. From an efficiency point of view, B-ERCP
has the lowest success rates respect to laparoscopic assisted ERCP
and EUS-directed transgastric ERCP (70% vs. > 95%) [7]. Moreover,
incannulation of the papilla has showed to be more challenging
due to the tangential view given by this type of instrument [14].
Bukhari et al. [15] concluded that EDGE is superior to B-ERCP in
terms of technical success and shorter procedural time. Ayoub et al.
[16] compared laparoscopic assisted ERCP and B-ERCP, underlining
the superior effectiveness of the former, considering it as a first-
line approach, even though it is associated with longer procedural
time and a higher risk of adverse events. Another point to con-
sider, besides effectiveness, is the feasibility of these procedures
in all hospitals. While B-ERCP and EDGE require an endoscopic
reference center, laparoscopic assisted-ERCP is a procedure that
presents the endoscopic difficulties of a simple ERCP, not requir-
ing particular expertise. Furthermore, in presence of a patient not
already cholecystectomized, the choice between the existing tech-
niques is directed towards laparoscopic assisted-ERCP [17] because
the patient can have both procedures performed at one time. In
order to reduce invasiveness, one article proposed using a single-
port surgery in order to perform cholecystectomy and transgastric
ERCP [18]. Further, a systematic review and meta-analysis by Aiolfi
et al. [19], which compared 13 studies, concluded that the trans-
gastric approach through gastrotomy can be considered a safe and
effective therapeutic choice in patients with choledocholithiasis,
which was also found to be the most common indication for this
type of procedure in RYGB patients (49% of cases), together with
papillary stenosis (21%) and sphincter od Oddi dysfunction (12%).
Nevertheless, EDGE technique is starting to become increasingly
used in patients who have already undergone cholecystectomy,
due to the decreased invasiveness, similar safety and success rate
respect to laparoscopic-assisted ERCP [7,15]. Beyond the already
discussed techniques, which are considered the most known and
used ones, others can be found in literature; one work reported
access to the left biliary tree by the gastric pouch [20], while another
suggested a percutaneous approach to the gastric remnant in order
to perform an ERCP [7]. However, even if no comparative stud-
ies have been done, these procedures resulted more technically
challenging and hence presented an increased risk.

4. Conclusions

Prophylactic cholecystectomy is not recommended in bariatric
surgery, due to the low frequency of cholecystectomy in post-RYGB
patients. Cholecystectomy is to be considered only in symptomatic
patients and can be realized either during the bariatric procedure
or separately. Choledocholithiasis in RYGB patients can be a chal-
lenging type of procedure, which should be based on the patient’s
anatomy, clinical status and expertise of the surgeon/endoscopist.
Laparoscopic assisted-ERCP can be considered a safe and feasi-
ble intervention to be preferred especially if the patient needs to
undergo cholecystectomy. B-ERCP and EDGE are two valid alterna-
tives, but require an important endoscopical expertise not present
in the majority of centers.
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