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Introduction
!

Rapid weight loss after Roux-en-Y gastric bypass
(RYGB) is a risk factor for the development of bili-
ary complications, particularly cholelithiasis, with
subsequent risk of choledocholithiasis and gall-
stone pancreatitis. It has been suggested that con-
comitant cholecystectomy (CCE) in obese patients
undergoing RYGB may reduce future gallstone-
related morbidity. However, to date, concomitant
CCE is not recommended in obese patients under-
going RYGB since only a minority (about 7% to
8%) will become symptomatic and require de-
layed CCE, which would expose many patients to
an unnecessary procedure [1]. In turn, endoscopic
access to the biliary tree in post-RYGB patients

with biliopancreatic disorders is technically chal-
lenging due to specific anatomical rearrange-
ments (●" Fig.1). To perform endoscopic retro-
grade cholangiopancreatography (ERCP) in these
patients, access to the pancreaticobiliary limb is
necessary. This anatomical rearrangement pre-
vents passage to the major papilla with a conven-
tional side-viewing duodenoscope.
One option is to perform a balloon enteroscopy-
assisted ERCP (BEA-ERCP) via the gastric pouch
and the Roux (alimentary) limb up the biliopan-
creatic limb to the major papilla. However, the es-
timated success rate (i. e. biliary cannulation) of
ERCPs performed in long-limb surgical bypass pa-
tients is approximately 60% in most of the litera-
ture [2–9].
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Background: Performing endoscopic retrograde
cholangiopancreatography in bariatric patients
who underwent Roux-en-Ygastric bypass surgery
is challenging due to the long anatomical route re-
quired to reach the biliopancreatic limb.
Aim: Assessment of the feasibility and perform-
ance of laparoscopy-assisted transgastric endo-
scopic retrograde cholangiopancreatography.
Methods: A retrospective multicenter observa-
tional consecutive-patient cohort study of all pa-
tients in the period May 2008 to September 2014
with a history of Roux-en-Y gastric bypass who
presented with complicated biliary disease and
who underwent a laparoscopy-assisted transgas-
tric endoscopic retrograde cholangiopancreato-
graphy. The laparoscopy-assisted transgastric
endoscopic retrograde cholangiopancreatogra-
phy procedure was similar in all centers and was
performed through a 15mm or 18mm trocar that
was inserted in the gastric remnant. Cholecys-
tectomy was performed concomitantly when in-
dicated.
Results: In total, 23 patients underwent a laparos-
copy-assisted transgastric endoscopic retrograde
cholangiopancreatography procedure. Two pa-

tients required amini-laparotomy for transgastric
access because of a complex surgical history re-
sulting in multiple adhesions. Indications includ-
ed ascending cholangitis, choledocholithiasis, and
biliary pancreatitis. Of the 23 patients, 13 under-
went concomitant cholecystectomy. All patients
successfully underwent biliary cannulation and
sphincterotomy. No endoscopic procedure-relat-
ed complications (i.e. bleeding, pancreatitis or
retroperitoneal perforation) occurred. Mean hos-
pital stay was 2.8 days (range 2–4).
Conclusions: Transgastric endoscopic retrograde
cholangiopancreatography is a feasible approach
in the treatment of pancreaticobiliary disease in
Roux-en-Y gastric bypass patients, without major
complications in our series and allows endoscopic
treatment and cholecystectomy to be performed
consecutively in a single procedure. In Roux-en-Y
gastric bypass patients without a history of prior
cholecystectomy presenting with complicated
gallstone disease, combining cholecystectomy
and transgastric endoscopic retrograde cholan-
giopancreatography as a first-line approach may
be a valid treatment strategy.
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Laparoscopy-assisted transgastric ERCP (LA-ERCP) in contrast,
has been shown to be superior to BEA-ERCP in terms of therapeu-
tic success rate (biliary cannulation rates up to 100% have been
described) and is associated with a significantly shorter endo-
scopic procedure time, but not a shorter total procedure time
(= laparoscopy+ERCP) [2,4,5].
The aim of this retrospective study is to assess the feasibility and
performance of LA-ERCP after RYGB with or without combined
CCE.

Patients/material and methods
!

Methods
We analyzed retrospectively the data from all bariatric RYGB pa-
tients who underwent a LA-ERCP in the study centers from May
2008 to September 2014. Informed consent was obtained from
all patients according to usual clinical practice. Patients were
identified using an electronic database that captured all endo-
scopic procedures performed at each center. Clinical data includ-
ing age, gender, preoperative indication, and diagnostic results
were recorded in the electronic patient file.

LA-ERCP procedure
The LA-ERCP technique was similar in all cases. Standard laparo-
scopic access to the abdominal cavity was accomplished with in-
sertion of four trocars. When indicated, CCE was performed. The
standard LA-ERCP steps are shown in●" Fig.2 and●" Video 1. First
of all, mobilization of the greater curve of the antrum was
achieved. A gastrotomy and purse-string suture were fashioned
on the anterior side of the greater curvature of the gastric rem-
nant near the antrum. An additional 15mm or 18mm trocar (En-
dopath® Xcel®, Ethicon, Johnson & Johnson Medical, Diegem, Bel-
gium) was placed in the left upper quadrant and inserted into the
gastrotomy in the center of the purse-string suture. The purse-
string suture was tightened and the gastric remnant was lifted
up to the anterior abdominal wall. The biliopancreatic limb was
occluded with an intestinal clamp to prevent “over-insufflation”
of the small bowel which obscures perioperative visualization.
Finally, a side-viewing endoscope (TJF 160R, distal end outer di-
ameter of 13.5mm, Olympus Corp, Tokyo, Japan) was introduced
through the 15mm or 18mm trocar secured into the gastrotomy,
and ERCP was performed under fluoroscopic guidance. Carbon
dioxide gas, which has been demonstrated to be safer and super-
ior to conventional room air insufflation, was used during endo-
scopic insufflation in all procedures. After removal of the scope
and the 15mm trocar, the purse-string was tied and the gastrot-
omy incision was sutured.

Results
!

Demographic and clinical data for the 23 RYGB patients who un-
derwent LA-ERCP are shown in●" Table1. A total of 23 patients
were identified (median age 54 years, range 26–79). In total, 21
patients were operated laparoscopically. Laparoscopic access was
converted to a mini-laparotomy in two patients due to severe ad-
hesions. Ten patients had history of prior CCE. The median body
mass index (BMI) of the study population was 26.5 (range 19.5–
47). Indications included ascending cholangitis (all with concom-
itant choledocholithiasis), radiologically proven choledocholi-
thiasis, cholecystitis combined with choledocholithiasis and cho-
langitis, recurrent biliary pancreatitis, cholestasis/jaundice, and a
combination of a typical pain syndrome, cholelithiasis, elevated
liver enzymes, and a dilated common bile duct (CBD) on ultra-
sound. In total, 13 patients underwent concomitant CCE, eight
before and five after ERCP completion. In the majority of cases,
choledocholithiasis was demonstrated (17/23).
The remaining ERCP findings of the other six patients included
dilated CBD, papillary stenosis, transection of the CBD, and biliary
sludge. In the first patient in whom only a dilated CBD could be
established (±12mm on peroperative cholangiography), a
sphincterotomy was performed because of preoperative docu-
mented biochemical cholestasis (gamma-glutamyl transferase
(GGT) 2027 IU/L [normal range 9–36], alkaline phosphatase [AP]
599IU/L [normal range 40–129]), presence of cholecystolithiasis,
and a suspicion of choledocholithiasis on a preoperatively per-
formed magnetic resonance cholangiopancreatography (MRCP).
In the second patient, a sphincterotomy was performed because
of well-documented cholecystolithiasis, a history of biliary colic
pain episodes, and liver test abnormalities (aspartate amino-
transferase [AST] level 202IU/L [normal:<30IU/L], alanine
aminotransferase [ALT] level 485IU/L [normal:<36IU/L], GGT
130IU/L, AP 167 IU/L); the CBD appeared slightly dilated on pero-
perative cholangiogram (±10mm). In the third patient, after

15–30 cc gastric pouch

Gastric remnant

Biliopancreatic limb

Alimentary limb

Lig. of Treitz

Common channel

30–50 cm

130 cm

Fig.1 Roux-en-Y gastric bypass configuration. The proximal jejunum is
divided distal to the ligament of Treitz. A side-to-side jejunojejunostomy is
performed. The gastric pouch is created by repeated application of a linear
cutter. The pouch is based on the lesser curve and oriented vertically with
exclusion of the gastric fundus. The Roux limb is brought up in a retrocolic
position and lies anterior to the stomach remnant and a gastrojejunostomy
is performed. The length of the Roux limb is usually ±130cm and the
length of the biliopancreatic limb from the ligament of Treitz to the jeju-
nojejunal anastomosis usually varies from 30 to 50cm.
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sphincterotomy was performed, evacuation of small sludge frag-
ments was seen, without obvious CBD stones. This patient had a
recent history of cholangitis and mild pancreatitis (total bilirubin
1.71mg/dL [normal: 0.3–1.20], AST 658 IU/L, ALT 640 IU/L, AP
152IU/L, GGT 393IU/L, lipase 595 IU/L [<60 IU/L]). A fourth pa-
tient developed biliary pain episodes with concomitant cholesta-
sis and cytolysis. This patient had developed a papillary stenosis

arising from post-procedure fibrosis and scarring, 4 years after
previous endoscopic sphincterotomy. Endoscopic therapy was
performed (new sphincterotomy) after which the patient be-
came symptom-free and liver test abnormalities normalized. A
fifth patient presented with abdominal pain and jaundice 1
week after a combined surgical procedure (RYGB and CCE) was
performed. Laboratory work-up revealed a frank cholestasis (to-
tal bilirubin 4.75mg/dL, AST 133IU/L, ALT 215IU/L, GGT 178 IU/L,
AP 378 IU/L). CT imaging showed dilatation of the intrahepatic
bile ducts and the hepatic hilar region and ascites. A decision
was made to perform a laparoscopy-assisted transgastric ex-
ploration of the CBD. ERCP confirmed a transection of the CBD
with a large bile collection in the gallbladder bed. After external
drainage, the patient eventually underwent hepaticojejunost-
omy. The sixth patient presented with cholestasis 5 years after a
RYGB and CCEwas performed. Preoperative imaging showed a di-
lated CBD without obvious CBD stones. At ERCP, the papilla was
located adjacent to a diverticulum. Cannulation was rather diffi-
cult and use of the guidewire as a pathfinder was necessary to al-
low passage through a siphon at the prepapillary bile duct. The
CBD appeared slightly dilated at cholangiography (±12mm) and
after sphincterotomy, balloon sweeping of the CBD revealed
small sludge fragments without obvious large CBD stones.
All patients successfully underwent biliary cannulation and
sphincterotomy (in one patient, a rendezvous technique was
used in which the surgeon inserted a guidewire through the cys-
tic duct). Endoscopic procedure timewas available in 19 patients.
The mean endoscopic procedure time was 40.6 minutes (range
13–120). There were no real difficulties in manipulating the

Fig.2 Standard laparoscopy-assisted transgastric
endoscopic retrograde cholangiopancreatography
(LA-ERCP) steps. a,b Formation of a gastrotomy on
the anterior side of the greater curvature of the
gastric remnant near the antrum; c insertion of a
15mm trocar into the gastric remnant through the
gastrotomy; d the trocar is secured with a purse-
string suture; e, f ERCP with sphincterotomy and
stone extraction; g suture of the gastrotomy inci-
sion.

Video 1

Compilation of the different consecutive steps of the laparoscopy-assisted
transgastric endoscopic retrograde cholangiopancreatography (LA-ERCP)
procedure.
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scopes in the patients who were still obese. No ERCP-related
complications (bleeding/(retroperitoneal) perforation/pancreati-
tis) occurred. There was no need for surgical re-intervention.
Mean hospital stay was 2.8 days (range 2–4).

Discussion
!

In bariatric RYGB patients, ERCP is challenging due to the com-
plex long-length anatomy (●" Fig.1) and the lack of long-length
side-viewing endoscopes.
Several techniques have been described to obtain biliary access
after RYGB, including minimally invasive techniques with endo-
scopic ultrasound (EUS)-guided and fluoroscopic guided inser-
tion of a gastrostomy tube into the gastric remnant. In these
cases, ERCP is performed percutaneously in a two-stage manner
(after balloon or bougie dilatation of the matured gastrotomy
tract). Transgastric ERCP can also be performed in a one-stage
manner in the case of EUS-guided or enteroscopy-assisted su-
tured gastropexy [10–12]. However, extensive discussion of
these particular techniques is beyond the scope of this article.

BEA-ERCP for the treatment of biliopancreatic disorders in baria-
tric RYGB patients is feasible, but, even in experienced hands, the
average success rate is approximately 60% [2–9]. Disadvantages
of this technique are its long procedural time (associated with a
delay in identifying the enteroenterostomy site) and the difficult
orientation of the endoscopic equipment. The papilla is usually
reached from a different angle as with a duodenoscope which re-
sults in different and more difficult approaches for biliary cannu-
lation. Enteroscopes also lack an elevator which means scope po-
sitioning has to be precise to maneuver the endoscopic instru-
ments into the correct orientation. Another disadvantage of the
BEA-ERCP technique is the limited availability of reliable acces-
sories required for performing ERCP [2,9]. The anatomical RYGB
construction and more specifically the “total limb length” (Roux
limb+biliopancreatic limb from the ligament of Treitz to the jeju-
nojejunal anastomosis) is considered to be a limiting factor for
therapeutic success of BEA-ERCP (●" Fig.1). A long limb bypass
may prevent access to the major papilla through use of the BEA-
ERCP technique. Schreiner et al. reported a significantly higher
rate of therapeutic success in patients having a total limb length
less than 150cm compared with those with a total limb length of
150cm or longer (88% vs. 25%, respectively) [2]. However, a total
limb length of at least 150cm is standard in gastric bypass sur-
gery nowadays (the standard gastric bypass procedure involves
a Roux limb length of 100 to 150cm) [13]. Furthermore, the ma-
jority of our patients (13/23) also required CCE (and consequent-
ly laparoscopic exploration). The LA-ERCP technique allowed
ERCP and CCE to be performed consecutively in a single proce-
dure in these patients without any complications, which, to
date, has only been case reported.
When taking into account the cost of failed initial BEA-ERCP in
the majority of patients with a “total limb length” of >150cm,
and the fact that nowadays, many RYGB patients who require
ERCP also require CCE, LA-ERCP and combined CCE as a first-line
therapy may result in less need for further procedures, equiva-
lent morbidity and hospital stay, technically less demanding
ERCP procedures with decreased endoscopist time, and de-
creased total cost.

Technical and practical considerations and pitfalls of
LA-ERCP
In general, endoscopic sphincterotomy is performed in the treat-
ment of choledocholithiasis, which was the case in the majority
of our patients (17/23). Then again, after RYGB, ERCP is not only
a therapeutic but also a diagnostic procedure since EUS (e.g. to
exclude small distal CBD stones which can easily be missed on
MRCP) cannot be performed preoperatively and the decision to
conduct LA-ERCP and sphincterotomy cannot rely on EUS.Of
course, the same problem concerning diagnosis is observed
when performing BEA-ERCP. On the other hand, RYGB patients
with sphincter of Oddi dysfunction or papillary stenosis can pres-
ent with similar symptoms and biochemical abnormalities. Per-
forming endoscopic sphincterotomy can pose an increased risk
of post-ERCP pancreatitis in these cases. However, when chole-
docholithiasis is suspected preoperatively but not observed pre-
operatively, it is often difficult not to perform endoscopic papil-
lotomy given the efforts that have been made to obtain access to
the papilla.
Regarding the technical difficulty of the procedure, LA-ERCP has
several advantages in contrast to BEA-ERCP, since ERCP can be
performed with a standard side-viewing endoscope through a
minimally invasive access to the stomach [2,14]. The results of

Table 1 Demographic and clinical data for the 23 Roux-en-Y gastric bypass
(RYGB) patients who underwent laparoscopy-assisted transgastric endo-
scopic retrograde cholangiopancreatography (LA-ERCP).

Patients (n =23)

Median age (range), years 54 (26–79)

Male/female ratio 5/18

Indications

Choledocholithiasis 4

Choledocholithiasis/biliary pancreatitis 1

Choledocholithiasis/cholangitis 3

Choledocholithiasis/pancreatitis/cholangitis 3

Choledocholithiasis/cholecystitis 1

Choledocholithiasis/biliary pain syndrome 4

Biliary pain syndrome 4

Jaundice/cholestasis 3

Timing of CCE

Concomitant CCE 13

Prior CCE 10

Surgical access

Laparoscopy 21

Laparoscopy and conversion to laparotomy 2

ERCP findings

Choledocholithiasis 17

Sludge 1

Dilated CBD 2

Transection of the CBD 1

Papillary stenosis 1

Dilated CBD / parapapillary diverticulum / sludge 1

Procedural course

Sphincterotomy 23

Biliary cannulation 23 (one rendezvous)

Complete stone extraction 17

Mean endoscopic procedure time (range), minutes 40.6 (13–120)

Post-procedural course

Complications

Gastrointestinal bleeding 0

Pancreatitis 0

Perforation 0

Mean hospital stay (range), days 2.8 (2–4)

CBD, common bile duct; CCE, cholecystectomy; ERCP, endoscopic retrograde
cholangiopancreatography.
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our patient cohort confirm the data from prior studies and show
that the laparoscopy-assisted transgastric ERCP technique allows
reliable access to the duodenum using standard side-viewing
duodenoscopes. However, some technical aspects and pitfalls
have also to be considered in this technique. Insufflation of car-
bon dioxide gas is advised during the endoscopic procedure,
which has been demonstrated to be safer and superior to conven-
tional room air endoscopic insufflation in the case of intraperito-
neal gas leakage. Concomitant CCE after completion of the ERCP
can be rendered more difficult due to bowel distension, which
can be prevented by application of an intestinal clamp proximal
to the angle of Treitz. Dissection and identification of the cystic
duct, but suspending definitive CCE until ERCP is performed, is
considered to be the safest option. This permits a less complica-
ted insertion of a guidewire into the cystic duct when CBD access
is difficult (rendezvous technique), which was necessary in 1/23
patients. However, there was no real preference with regard to
the exact timing of concomitant CCE pre- or post-ERCP, which
primarily depended on technical and logistical considerations
and did not appear to influence the performance of both proce-
dures [5,16]. The purse-string on the greater curvature of the an-
trum of the gastric remnant has to be tightly fixed around the
trocar to prevent loss of insufflation pressure. The gastrotomy
should be made as lateral as possible along the greater curvature
to permit smooth intubation of the pylorus. A 15mm or 18mm
laparoscopic trocar is used to allow gentle maneuvering of the
duodenoscope into the gastric remnant [15–17]. However, care-
less retraction of the endoscope in an angulated position can re-
sult in “peeling” of the coating of the duodenoscope (●" Fig.3).
Furthermore, there are some differences to standard biliary can-
nulation in performing LA-ERCP. Straightening of the scope is not
possible and themajor papilla has to be approached from a great-
er distance, making cannulation and performing sphincterotomy
suboptimal. Therefore, to facilitate biliary cannulation, the 15mm
trocar needs to be oriented towards the pylorus, which usually
requires an assistant to maintain torque and change positions.
We did not encounter any significant intraoperative complica-
tions due to the laparoscopic procedure itself. However, perform-
ance of the LA-ERCP technique is influenced by the presence of
postoperative adhesions, which renders the transgastric access
more difficult. This is to be expected in the case of a history of
open surgery (laparotomy), multiple laparoscopic interventions
(with or without mesh hernia repair) and previous peritonitis or
abscess formation. In 2/23 patients, transgastric access could only
be achieved bymini-laparotomy because of complex surgical his-
tory (laparotomy, small-bowel resections, abdominal wall ab-
scess, etc) resulting in the formation of multiple adhesions. Con-
cerning postoperative complications, we could identify one case
of wound infectionwhichwas successfully treatedwith oral anti-
biotics. None of the patients in the study population required
surgical re-intervention. Postoperative care was rather similar to
conventional CCE or other laparoscopic procedures. All patients
received a subhepatic Easy-Flow drainage which was removed
in all patients on postoperative day 1 without evidence of bile
leakage. Ryle tubes or any other nasogastric tubes were not rou-
tinely used postoperatively.
A particular disadvantage of the LA-ERCP technique is the re-
quirement for a repeat hybrid laparo-endoscopic access to the
upper quadrant when repeat ERCP is required, for instance, to
manage post-sphincterotomy bleeding or residual CBD stones.
When the need for repeat ERCP is anticipated during the first
LA-ERCP procedure, a gastrostomy tube can be inserted through

the gastrotomy incision into the lumen of the stomach. Repeat
ERCP can be performed percutaneously after the surgical gastros-
tomy tract has matured (and usually after balloon or bougie dila-
tation of the gastrostomy tract) [18]. Fortunately, in our series,
repeat access to the biliary tract was not necessary. In addition,
none of our patients required prophylactic placement of a pan-
creatic stent to prevent post-ERCP pancreatitis. However, when
indicated, prophylactic stenting with a 3Fr stent is proposed,
which generally will pass spontaneously [4].
To conclude, in this hybrid laparo-endoscopic technique, close
collaboration is necessary between surgeons and endoscopists,
first, to harmonize the agendas of both the endoscopist and the
laparoscopic surgeon and second, to ensure correct positioning
and orientation of the laparoscopic, endoscopic and radiological
equipment during the procedure.

Conclusion
!

This retrospective patient cohort clearly showed that performing
laparoscopy-assisted transgastric ERCP through a 15mm or 18
mm trocar inserted into the gastric remnant is a feasible ap-
proach in the treatment of biliopancreatic disorders in bariatric
RYGB patients. LA-ERCP can provide an effective biliary access
after RYGB: it is safe and reliable for the management of compli-
cated biliary disease and can be performed by a minimally inva-
sive approach. In our series, the LA-ERCP technique also allowed
ERCP and CCE to be performed consecutively in a single proce-
dure in all patients who required CCE, which, to date, has only
been case reported. Hence, in bariatric RYGB patients without
prior CCE and with complicated gallstone disease (e.g. choledo-
cholithiasis, ascending cholangitis, etc), combining CCE and LA-
ERCP as a first-line approach may be a valid treatment strategy
and may reduce total costs because the two procedures are per-
formed in the same intervention.
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Fig.3 Retraction of
an angulated duodeno-
scope can result in
“peeling” of the coating
of the endoscope
(arrow).
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