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Abstract
Endoscopic retrograde cholangiopancreatogra-
phy (ERCP) is a valuable procedure in managing 
biliopancreatic diseases. Patients with anatomical 
alteration of the gastrointestinal tract represent a 
technical challenge for multiple reasons. With tech-
niques such as double-balloon enteroscopy (DBE), 
it is possible to perform ERCP in these patients. 
The case was first published in Colombia on a fe-
male patient with total gastrectomy with Roux-en-Y 
reconstruction and choledocholithiasis.
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INTRODUCTION 

Endoscopic retrograde cholangiopancreatography (ERCP) 
is a valuable procedure in managing biliopancreatic disease 
and is successfully performed in 85% to 95% of patients 
with normal gastrointestinal anatomy. In patients with gas-
trectomy and Roux-en-Y reconstruction, endoscopic ins-
trumentation of the bile duct has lower success rates than 

ERCP in patients with preserved anatomy, increasing the 
need for more invasive and costly interventions(1). ERCP in 
patients with anatomic abnormalities of the gastrointestinal 
tract, such as gastrectomy and Roux-en-Y reconstruction, is 
technically challenging for several reasons: the length of the 
biliopancreatic limb, the acute angle of the jejunojejunos-
tomy, tortuosity due to adhesions, the difficulty in biliary 
cannulation, and the design (length) of the endoscopes(2).
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Double-balloon enteroscopy (DBE) allows for diagno-
sing and treating various small intestine diseases, including 
therapeutic interventions in the bile duct in patients with 
altered gastrointestinal anatomy(3, 4).

The first ERCP by DBE was reported in 2005, and since 
then, this procedure has been performed successfully in 
other countries(5). The case we present below is the first of its 
kind published in Colombia in a patient with choledocho-
lithiasis and altered anatomy due to a history of total gastrec-
tomy with Roux-en-Y reconstruction due to gastric cancer.

CASE REPORT

We present the case of an 84-year-old female patient 
with a history of total radical gastrectomy and Roux-en-Y 
reconstruction for moderately differentiated gastric ade-
nocarcinoma in 2012. She reported cramping pain in the 
right hypochondrium of nine hours of evolution, nausea, 
jaundice, and choluria. On physical examination, we found 
a jaundiced patient with normal vital signs, a tender abdo-
men in the right hypochondrium, and a negative Murphy’s 
sign. The paraclinical tests identified a cholestatic profile 
(Table 1), a hepatobiliary ultrasound with cholelithiasis 
and normal bile duct, an MRCP with multiple gallstones, 
signs of acute cholecystitis in the initial phase, and dilata-
tion of the extrahepatic bile duct (11-mm common bile 
duct) with microcalculi in its distal portion (Figure 1). 
After discussing the case, the general surgery and gastroen-
terology services decided to perform a laparoscopic cho-

Table 1. Initial paraclinical test results

Paraclinical test Result Reference value

Leukocytes 3000

Neutrophils 2400

Lymphocytes 400

Hemoglobin 11.7 g/dL

Hematocrit 37.5%  

Platelets 128.000

Erythrocyte sedimentation rate 42 mm/hour

Creatinine 1.15 mg/dL

BUN 28 mg/dL

Aspartate aminotransferase 282 U/L 0-35

Alanine aminotransferase 129 U/L 0-35

Alkaline phosphatase 159 U/L 30-120

Total bilirubin 4.62 mg/dL 0,3-1,0

Direct bilirubin 2.03 mg/dL

Source: The authors.

Figure 1. MRCP showing multiple gallstones, extrahepatic bile duct dilation, and choledocholithiasis. Source: Authors’ archive.

lecystectomy with intraoperative enteroscopy to manage 
choledocholithiasis. 
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mately 150 centimeters in length) (Figure 3). A normal-
looking duodenal papilla was identified (in the upper 
quadrant) (Figure 4). Cannulation was attempted with a 
conical tip catheter, an arc papillotome, and a needle papi-
llotome, but we could not advance the guidewire toward the 
bile duct. So, an inverted papillotome was used, advancing 
the hydrophilic guidewire toward the bile duct (Figure 5). 

Cholangiography was conducted; we observed a normal 
intrahepatic bile duct and a dilated common bile duct mea-
suring 12 millimeters in diameter, with a stone of 5 milli-
meters in its distal third and multiple gallstones (Figure 6). 
A papillotomy (Figure 7) and instrumentation of the bile 
duct with a 9-12 mm extractor balloon (Figure 8) were 
performed. We removed the calculus and biliary sludge 
(Figure 9) with no immediate complications. 

During the extraction of the endoscope, we tattoed the 
mucosa of the biliopancreatic loop adjacent to the jejunoje-
junostomy for later identification in case of a new therapeu-
tic procedure in the bile duct (Figure 10). The final x-ray 
showed the evacuation of most of the contrast medium 
from the bile duct (Figure 11). At this time, the surgery 
department performed the laparoscopic cholecystectomy.

The patient evolved satisfactorily, and the oral route was 
started the next day. Her liver biochemical profile was nor-
mal on the third postoperative day. She was discharged on 
the fifth postoperative day, ordering an outpatient follow-up 
in three weeks. Her liver biochemical profile was normal.

DISCUSSION

In patients with altered gastrointestinal anatomy, ERCP 
has lower success rates than patients with normal anatomy; 
therefore, achieving access to the bile duct endoscopically 
is challenging in these cases. In patients with a history of 

Technique description

The patient was under general anesthesia, in the supine 
position. A short Fujifilm EI-580BT DBE was inserted ora-
lly (155 cm working length, 9.4 mm distal diameter, and 
9.3 mm flexible portion diameter with a 3.2 mm working 
channel and overtube of 95 centimeters). We observed a 
normal esophageal-jejunal anastomosis and then advanced 
through the jejunum toward the jejuno-jejunal anastomo-
sis (located 50 centimeters from the esophageal-jejunal 
anastomosis) (Figure 2).

Figure 2. Jejuno-jejunal anastomosis. Source: Authors’ archive.

We entered through the biliopancreatic loop (with the 
help of fluoroscopy) up to the duodenal stump (approxi-

Figure 3. Duodenal stump by endoscopic and fluoroscopic vision. Source: Authors’ archive.
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duodenal papilla or the biliary-enteric anastomosis is rea-
ched, it is possible to perform the rest of the endoscopic 
interventions usually performed by conventional ERCP, 
such as sphincterotomy, stone removal, stent insertion, or 
dilation of the stricture or duodenal ampulla(5).

This laborious procedure requires a highly qualified 
team and takes longer than a conventional ERCP, with 
an average duration of 40 to 111 minutes(4). In our case, 
the procedure was carried out successfully since biliary 
cannulation, papillotomy, and removal of the stone and 
biliary sludge from the common bile duct were achieved 
in a single intervention with no complications and exce-
llent clinical evolution.

A short endoscope must be used for the ERCP acces-
sories (cannula, papillotome, extraction balloons). 
Conventional DBEs have a length of 220 centimeters and 
are not suitable for ERCP accessories. Particularly difficult 
was the cannulation of the bile duct, which was only pos-
sible with an inverted papillotome because the DBE faces 
the papilla in a manner opposite to that of a conventional 
ERCP. Another difficulty is the absence of an elevator claw 
in the endoscope, which limits the mobility and direction 
of ERCP accessories.

For patients with cholecystocholedocholithiasis, there 
are several therapeutic options: pre-surgical ERCP(8) and 
laparoscopic common bile duct exploration (LCBDE, 
either transcystic or by choledochotomy)(9). Both techni-
ques have similar efficacy in resolving choledocholithiasis 
without significant differences in morbidity and mor-
tality(10). ERCP resolves choledocholithiasis in 88% of 

gastrectomy with Roux-en-Y reconstruction and biliopan-
creatic diseases amenable to endoscopic management, 
ERCP by DBE is a viable option(6).

Studies on this technique have reported that ERCP by 
DBE was successful in up to 87% of cases. It is deemed a 
safe intervention with low rates of significant complica-
tions, reporting adverse events in 0%-12%(7).

The procedure is less invasive, with less morbidity than 
the percutaneous route or the surgical approach. Once the 

Figure 4. Duodenal papilla. Source: Authors’ archive.

Figure 5. Cannulation with an inverted papillotome and advancement of the guidewire into the bile duct. Source: Authors’ 
archive.
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Figure 6. Cholangiography. Source: Authors’ archive.

Figure 7. Endoscopic papillotomy. Source: Authors’ archive.

cases(11) and may result in major complications in 6%-15% 
such as acute pancreatitis (3%-10%), bleeding (0.3%-2%), 
cholangitis (0.5%-3%), and duodenal perforation (0.08%-
0.6%)(12). The LCBDE success rate is close to 90%, requires 
a surgeon expert in the technique, and can be associated 
with complications in 5%-15% of cases: retained stones 
(0%-5%), bile leak (2 3%-16.7%), pancreatitis (0%-3%), 
among others, such as basket impaction and bile duct 
narrowing(9). Despite the efficacy and safety of LCBDE, 
one study found that only 7% of patients with choledo-
cholithiasis were treated surgically, and 93% were managed 
with ERCP(13). The cause of this discrepancy is multifacto-
rial. The possible explanations are insufficient training in 
the technique, using instruments not routinely handled by 
the surgeon (dilating balloons, baskets, choledochoscope), 
and being a technique rarely performed(9).

Figure 9. Gallstone. Source: Authors’ archive.Figure 8. Instrumentation of the bile duct with an extractor balloon. 
Source: Authors’ archive.
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Figure 10. Biliopancreatic limb tattoo. Source: Authors’ archive.

Figure 11. Final post-ERCP x-ray. Source: Authors’ archive.

CONCLUSIONS

Managing choledocholithiasis in patients with altered 
gastrointestinal anatomy is a therapeutic challenge. DBE-
assisted ERCP is an effective and safe method for patients 
with biliary pathology and a history of gastrectomy with 
Roux-en-Y reconstruction.

Conflict of interests 

All the authors of this manuscript declare no conflicts of 
interest.

Funding source 

No funding was required for this study.



465Double-balloon enteroscopy-assisted endoscopic retrograde cholangiopancreatography in a patient with total gastrectomy and roux-en-y reconstruction: A case report

REFERENCES

1. Zamora-Nava LE, Mier Y Terán-Ellis S, Zepeda-Gómez S, 
Pérez-Cuadrado Robles E, Miranda-Lora AL, Valdovinos-
Andraca F, et al. Endoscopic retrograde cholangiopancrea-
tography by double-balloon enteroscopy in patients with 
surgically altered gastrointestinal anatomy. Rev Esp Enferm 
Dig. 2020;112(4):278-83.  
https://doi.org/10.17235/reed.2020.6940/2020

2. Ayoub F, Brar TS, Banerjee D, Abbas AM, Wang Y, Yang 
D, et al. Laparoscopy-assisted versus enteroscopy-assisted 
endoscopic retrograde cholangiopancreatography (ERCP) 
in Roux-en-Y gastric bypass: a meta-analysis. Endosc Int 
Open. 2020;8(3):E423-36.  
https://doi.org/10.1055/a-1070-9132

3. Amer S, Horsley-Silva JL, Menias CO, Pannala R. 
Endoscopic retrograde cholangiopancreatography in 
patients with surgically altered gastrointestinal anatomy. 
Abdom Imaging. 2015;40(8):2921-31.  
https://doi.org/10.1007/s00261-015-0532-7

4. Shao XD, Qi XS, Guo XZ. Endoscopic retrograde cho-
langiopancreatography with double balloon enteroscope 
in patients with altered gastrointestinal anatomy: A meta-
analysis. Saudi J Gastroenterol. 2017;23(3):150-60.  
https://doi.org/10.4103/1319-3767.207713

5. Osoegawa T, Motomura Y, Akahoshi K, Higuchi N, Tanaka 
Y, Hisano T, et al. Improved techniques for double-balloon-
enteroscopy-assisted endoscopic retrograde cholangiopan-
creatography. World J Gastroenterol. 2012;18(46):6843-9. 
https://doi.org/10.3748/wjg.v18.i46.6843

6. Raithel M, Dormann H, Naegel A, Boxberger F, Hahn 
EG, Neurath MF, et al. Double-balloon-enteroscopy-
based endoscopic retrograde cholangiopancreatogra-
phy in post-surgical patients. World J Gastroenterol. 
2011;17(18):2302-14.  
https://doi.org/10.3748/wjg.v17.i18.2302

7. Sirin G, Hulagu S. Double balloon enteroscopy improves 
ERCP success in patients with modified small bowel ana-
tomy. North Clin Istanb. 2020;7(2):131-9.  
https://doi.org/10.14744/nci.2020.54533

8. Buxbaum JL, Abbas-Fehmi SM, Sultan S, Fishman DS, 
Qumseya BJ, Cortes VK, et al. ASGE guideline on the role 
of endoscopy in the evaluation and management of chole-
docholithiasis. Gastrointest Endosc. 2019;89(6):1075-105. 
https://doi.org/10.1016/j.gie.2018.10.001

9. Zerey M, Haggerty S, Richardson W, Santos B, Fanelli R, 
Brunt M, et al. Laparoscopic common bile duct explora-
tion. Surgical Endoscopy, 2018;32(6): 2603-612.  
https://doi.org/10.1007/s00464-017-5991-1

10. Dasari BV, Tan CJ, Gurusamy KS, Martin DJ, Kirk G, 
McKie L, et al. Surgical versus endoscopic treatment 
of bile duct stones. Cochrane Database Syst Rev. 
2013;(9):CD003327. Update in: Cochrane Database Syst 
Rev. 2013;(12):CD003327.  
https://doi.org/10.1002/14651858.CD003327.pub3

11. Maple JT, Ben-Menachem T, Anderson M, Appalaneni 
V, Banerjee S, Cash B et al. The role of endoscopy in the 
evaluation of suspected choledocholithiasis. Gastrointest 
Endosc. 2010;71(1):1-9.  
https://doi.org/10.1016/j.gie.2009.09.041

12. Chandrasekhara V, Khashab MA, Muthusamy R, Acosta 
R, Agrawal D, Bruining DH, et al. Adverse events associa-
ted with ERCP. Gastrointest Endosc. 2017;85(1):32-47. 
https://doi.org/10.1016/j.gie.2016.06.051

13. Poulose BK, Arbogast PG, Holzman MD. National analysis 
of in-hospital resource utilization in choledocholithiasis 
management using propensity scores. Surg Endosc. 
2006;20(2):186-90.  
https://doi.org/10.1007/s00464-005-0235-1


