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and, using an electrocautery enhanced catheter, 
deployed transluminally between the pouch and 
the gastric remnant (Figure 3). Several days later, 
the patient returned to the endoscopy suite and 
the LAMS was widely patent. (Figure 4) The 
duodenoscope was passed through the LAMS 
and ERCP was performed in a standard manner 

Case Report

A57 year old man with a history of a 
Roux-en-Y gastric bypass developed 
symptomatic cholelithiasis. The patient 

underwent laparoscopic cholecystectomy with an 
intraoperative cholangiogram. The cholangiogram 
showed filling defects in the distal CBD. A common 
bile duct exploration was not performed and the 
patient was referred for endoscopic treatment. 
Given his anatomy, a transluminal approach was 
selected for access to his biliary tree.

Using a linear EUS scope, when viewing 
from the gastric pouch the remnant stomach was 
identified. A 19g EUS FNA needle was used to 
access the gastric remnant and fill it with saline 
mixed with water. (Figure 1) A 0.035” guidewire 
was passed through the needle and coiled in the 
gastric remenant. (Figure 2). A 20mm Hot Axios 
lumen apposing metal stent (LAMS) (Boston 
Scientific, Natick MA) was passed over the wire 

(continued on page 36)

Figure 1. EUS image of needle access to gastric remnant 
through the pouch.
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Figure 2. Wire looped in gastric remnant, with gastric 
remnant containing contrast.

Figure 3. LAMS immediately after deployment spanning the 
pouch to the gastric remnant. Note the gastrojejunostomy at 
the most inferior aspect of the pouch.

with biliary sphincterotomy and stone extraction. 
(Figure 5). Afterwards, the LAMS was removed 
with a rat-tooth forcep. The gastro-gastro fistula 
was mature appearing. The fistula was closed using 
an over the scope clip, with contrast injection into 
the pouch confirming closure. The patient tolerated 
all endoscopic procedures well. 

ERCP in patients with 
Roux-en-Y Gastric Bypass
Patients who have undergone Roux-en-Y gastric 
bypass surgery (RYGB) present a distinctive 
challenge for the endoscopist seeking to perform 
endoscopic retrograde cholangiopancreatography 
(ERCP). Patients with RYBG anatomy are often at 
greater risk of requiring ERCP as both rapid weight 
loss,1 obesity,2 increased abdominal and visceral 
adipose3 predispose patients to augmented risk of 
gallstone formation. The altered anatomy resulting 
from RYGB precludes a standard duodenoscope 
from accessing the second portion of the duodenum 
through the stomach given the creation of the 
gastric pouch and a distal jejunal limb. 

Endoscopic Options
For ERCP to be performed via oral endoscopy 
insertion in this setting would require the 
endoscope to pass through the gastric pouch, 
Roux limb, jejunojejunostomy and finally up the 
pancreatobiliary limb to access to the ampulla in 
a retrograde approach as is typically encountered 

in patients with Billroth II anatomy. 
Generally, oral approaches utilize single 

balloon enteroscopy (SBE), spiral balloon 
enteroscopy (SE) or double balloon enteroscopy 
(DBE), which all rely upon an overtube to provide 
anchoring to facilitate deeper advancement of 
the enteroscope.4,5 All of these endoscopes have 
limited maneuverability, lack an elevator and 
have limited accessories, making ERCP difficult 
even if the ampulla is reached.4,5 Indeed, balloon 
enteroscopy guided ERCP have less than optimal 
reported success rates with one multicenter study 
indicating 60% success rate for SBE, 63% for DBE 
and 65% for SE.4 A more recent large, international 
study found a similar success rate for SBE and 
DBE, 63% and 37%, respectively.6 Despite the 
technical disadvantages of balloon enteroscopy 
guided ERCP, this approach is common given the 
alternatives.6,7 

Surgical Options
Laparoscopic-assisted ERCP (LA-ERCP) provides 
another means of performing ERCP in RYGB 
altered anatomy by creating access via a surgically 
placed trocar into the remnant stomach, allowing 
access to the pylorus and the duodenum via the 
normal route, through which ERCP can be easily 
performed. Compared to balloon enteroscopy 
ERCP, LA-ERCP is a superior technique with 
nearly 100% of cases achieving successful papilla 
cannulation, or approximately 28% higher than 
either SBE or DBE.7,8 
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stomach has been reached.
First described in 2014,13 the EDGE procedure 

is typically performed in two stages; after EUS 
guided placement of the LAMS to create temporary 
access via the remnant stomach the stent is typically 
allowed to mature for several days or even weeks 
before the second stage and transluminal ERCP 
are performed.12 While the initial feasibility study 
excluded patients with indications for acute biliary 
intervention,12 more recently, EDGE procedures 
have been successfully performed in a single stage 
for acute indications, such as acute cholangitis.14 
This approach is usually reserved for acute cases 
in need of urgent biliary intervention. After ERCP 
is performed, and ampullary access is no longer 
indicated the LAMS is usually removed with a 
snare or grasping forceps. The remaining fistula 
can be closed with endoscopic clips (usually 
over the scope clips), endoscopic suturing, or a 
combination thereof. Argon plasma coagulation 
(APC) has also been proposed as a potential means 
to support fistula closure by promoting granulation 
tissue formation, as has been used to close fistulas 
in other contexts.15 In some patients, the fistula can 
be left to close secondarily. 

Weight Gain Following EDGE
Weight gain following EDGE procedures has 
been a concern as creation of a temporary fistula 
could potentially work against RYGB anatomy 
and its original indication. Most studies have 
found that patients undergoing EDGE procedures 

However, this technique is markedly resource 
intensive and carries higher associated costs, 
hospital stays and rates of adverse events.8,9,10 
Relative to balloon enteroscopy, LA-ERCP has 
been noted to carry an 11% increased risk of 
adverse events.8 One study found that even in 
cases of failed balloon enteroscopy ERCP with 
subsequent rescue LA-ERCP procedures still 
incurred a total cost savings of $1015 compared to 
LA-ERCP alone.7 This cost savings was diminished 
if the jejunojejunal limb length was greater than 
150cm as this resulted in increased time undergoing 
balloon enteroscopy ERCP.7 Additionally, LA-
ERCP requires the coordination of endoscopic, 
anesthesia and surgical teams, which raises 
potential institution specific challenges for both 
resource allocation and creates difficulties with 
arranging physician availability.

EDGE Procedure
The endoscopic ultrasound-directed transgastric 
ERCP (EDGE) procedure provides an innovative 
solution to this technically challenging anatomy by 
deploying a lumen apposing metal stent (LAMS) 
between the remnant stomach and either the gastric 
pouch or the proximal jejunal Roux limb.11,12 The 
LAMS, placed under EUS guidance, effectively 
creates a connection to the remnant stomach 
through which a standard duodenoscope can be 
passed, allowing ERCP to be performed in the 
standard direction and manner, and without the 
need for any special accessories once the remnant 

Figure 5. Fluoroscopic image of ERCP performed 
through LAMS. The duct has been cleared of stones at 
this point. 

Figure 4. LAMS appearance at 2nd procedure, fully 
effaced.
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experience, on average, a net negative weight 
loss of approximately 1 to 3 kg.6,16,17 However, 
one small retrospective study including nineteen 
patients showed a mean weight gain of 1.7 kg.15 

The weight loss may be due to the biliary issues 
needing attention in the first place. 

Similar to LA-ERCP, the EDGE procedure 
carries a high technical success rate that approaches 
100%, which is 40% greater compared to 
enteroscopy guided ERCP.14  Unlike LA-ERCP, 
the EDGE procedure has fewer reported adverse 
events, which have been described as similar to 
enteroscopy guided approaches; 6.7% versus 10%, 
respectively.14 This low adverse event rate may be 
secondary to the nature of the procedure itself or 
may be underrepresented given the novelty of the 
procedure. 

Previously described adverse events associated 
with EDGE approaches include localized PEG 
site infections,12 intraprocedure bleeding, fistula 
persistence and previously described adverse events 
associated with conventional ERCP.14 Reports 
in the literature of fistula persistence following 
stent removal are rare, and are usually managed 
endoscopically without surgical intervention.6,16

Compared to previously employed modalities 
for achieving ERCP in RYGB anatomy, the 
EDGE procedure has emerged as a promising, 
new technique. Although the EDGE procedure is 
novel, it seemingly combines the high technical 
success rate of LA-ERCP with the safety profile 
of oral balloon enteroscopy approaches. EDGE 
procedures also result in significantly shorter 
procedure times as well as length of hospital stays 
when compared to LA-ERCP.17 Accordingly, there 
is a small amount of initial evidence that EDGE, 
as an initial approach, may be less costly than 
either LA-ERCP or balloon enteroscopy guided 
ERCP.18 While preliminary published evidence 
of the EDGE procedure is encouraging, future 
longitudinal studies are needed to further validate 
the technique’s success rate, safety, effect on weight 
and cost over time.

CONCLUSION
The EDGE procedure provides the endoscopist 
another potential modality for accomplishing ERCP 
in the technically challenging RYGB anatomy. No 
single technique will accommodate all patients and 

the choice of technique in this context, should be 
carefully weighed against multiple considerations 
including clinical circumstances, urgency, need 
for future repeat ERCP as well as institutional 
resources and expertise. 
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