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내시경 초음파하 담관십이지장문합술을 이용하여 난치성 담관결석을 
제거한 3예
안양샘병원 내과

정영주·최만기·홍승권

Three Cases of Difficult Bile Duct Stone Removal by EUS-guided  
Choledochoduodenostomy

Yeong Joo Jeong, Man Ki Choi, Seung Goun Hong 
Department of Internal Medicine, SAM Anyang Hospital, Anyang, Korea 

After failed removal of common bile duct or intrahepatic bile duct (IHD) stones by 
endoscopic retrograde cholangiopancreatography (ERCP), percutaneous lithotripsy 
is well-known as an effective procedure. However, it is time-consuming because 
multiple sessions of transhepatic tract dilatation are required. Endoscopic ultrasound 
(EUS)-guided choledochoduodenostomy (CDS) has been recently used to approach 
IHD to remove difficult bile duct stones. We recently experienced EUS-guided CDS 
performed with metal stent. Common bile duct or IHD stones were removed by 
retrieval accessories after initial failed or inadequate ERCP in three patients. Serious 
complications including bleeding, infection, and perforation were not noted. The 
duration of hospital stay from EUS-guided procedure to discharge ranged from 10 to 
14 days. Although this result is interim and ongoing, it suggests that EUS-guided CDS 
might be an effective and safe procedure after failed ERCP to remove difficult bile duct 
stones through the tract. 

Korean J Pancreas Biliary Tract 2020;25(2):128-134

Keywords: Bile duct stone; Endoscopic ultrasound; Choledochoduodenostomy

Received   Jan.  28,  2020
Revised   Mar.    6,  2020
Accepted   Mar.  10,  2020

Corresponding author : Seung Goun Hong
Department of Internal Medicine, SAM Anyang 
Hospital, 9 Samdeok-ro, Manan-gu, Anyang 14030, 
Korea 
Tel. +82-31-467-9114 Fax. +82-31-449-0151
E-mail; permi@naver.com
ORCID: https://orcid.org/0000-0001-6841-235X

This is an Open Access article distributed under the terms of the 
Creative Commons Attribution Non-Commercial License (http://
creativecommons.org/ licenses/by-nc/3.0/ ) which permits 
unrestricted non-commercial use, distribution, and reproduction in 
any medium, provided the original work is properly cited.

Copyright © 2020 by The Korean Journal of Pancreas and Biliary Tract

INTRODUCTION

Endoscopic retrograde cholangiopancreatography (ERCP) is 

a well-known treatment of choice for removing common bile 

duct (CBD) stones. However, bile duct stones, especially those 

above the proximal CBD, are relatively difficult to remove 

through ampulla because selective deep bile duct cannulation 

into desired branched duct is often difficult or even impossible. 

Percutaneous transhepatic cholangioscopic removal with 

lithotriopsy of bile duct stone has been recommended if 

conventional endoscopic technique via ampulla fails. Unfortu-

nately, the percutaneous procedure until the final session is 

time-consuming because tract maturation varies depending on 

the size of the final working sheath to remove stones. It usually 

takes more than 2–3 weeks for a 16–18 French working sheath. 

The rate of complications such as pain, cholangitis, bile leak, 



 Yeong Joo Jeong, et al.

129Korean J Pancreas Biliary Tract 2020;25(2):128-134

hemorrhage, and pneumothorax in percutaneous procedure 

for stone removal is 5–10%.1,2 Endoscopic ultrasound (EUS)-

guided procedure for bile duct disease has emerged as a more 

feasible and safer treatment than percutaneous transhepatic 

biliary drainage (PTBD).3 EUS-guided CBD stone removal and 

ERCP-guided procedure have been reported to have compa-

rable outcomes in a previous report.4 After creating a trans-

mural tract through EUS-guided choledochoduodenostomy 

(CDS), the common hepatic duct and the proximal intrahe-

patic bile duct (IHD) can be explored with a slim and conven-

tional gastroscope through the sinus tract in an attempt to 

remove difficult bile duct stones above the proximal CBD after 

ERCP-guided removal fails. A similar case of EUS-guided CDS 

with lumen-apposing metal stent has been previously reported.5 

We experienced three cases of successful removal of difficult 

bile duct stones above the proximal CBD via the tract created 

by EUS-guided CDS after failed ERCP.

CASE 1

A 75-year-old female presented with abdominal pain and 

febrile sense. Her past medical history was pulmonary tubercu-

losis 25 years ago, spontaneous seroclearance of HBs Ag 10 

years ago, diabetes mellitus under insulin therapy for 20 years, 

cerebral infarction 7 years ago under medication, and 

endoscopic removal of CBD stones one year ago. Her social 

history of alcohol and smoking was unremarkable. Her initial 

vital signs were: blood pressure, 110/70 mmHg; heart rate, 88 

beats/min; respiratory rate, 20/min; and body temperature, 

37.7℃. Physical examination showed tenderness of the upper 

abdomen. The remaining was otherwise unremarkable. 

Fig. 1. (A-C) Computed tomography showing severely dilated bile duct above the proximal common bile duct (CBD) with multiple stones and acutely 
curved (black arrow) CBD. (D) Endoscopic ultrasound-guided choledochoduodenostomy. (E-F) Bile duct stones were successfully removed using a 
gastroscope with retrieval accessories.
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Laboratory blood test revealed white blood cell count of 

11,990/uL, aspartate aminotransferase/alanine aminotrans-

ferase of 381/160 IU/L, gamma-glutamyl transferase of 175 IU/L,  

total bilirubin of 1.1 mg/dL, and amylase/lipase of 62/33 IU/L 

C-reactive protein of 1.5 mg/L. Abdominal computed tomog-

raphy showed severely dilated bile duct above the proximal 

CBD with multiple stones and acutely curved (black arrow) 

CBD (Fig. 1A-C). Initial approach by conventional ERCP for 

removal of stones nearly failed because deep insertion of the 

catheter into the bile duct was impossible due to deformed 

anatomy. We then performed EUS-guided insertion of covered 

biliary metal stent (BONA-AL stent, Standard Sci Tech, Seoul, 

Korea) from the duodenum into the proximal CBD. Five days 

after the procedure, these proximal CBD stones were success-

fully removed after removing the inserted metal stent using a 

conventional gastroscope with snare (Olympus, Tokyo, Japan), 

basket (trapezoid; Boston Scientific, Natick, MA, USA), and 

Roth-net retrieval (US Endoscopy, Mentor, OH, USA) (Fig. 

1 D - F ) .  S h e  h a s  b e e n  d o i n g  w e l l  s i n c e  t h e n  

(14 months after the procedure). 

Fig. 2. (A, B) Computed tomography showing approximately 80 × 65 mm hypoattenuating multiseptated round lesion with a well-defined margin in 
the right hepatic posterior lobe and multiple stones in right intrahepatic bile ducts. (C) Follow-up image revealed that the hepatic abscess was much 
improved, although multiple stones were also seen. (D) Endoscopic ultrasound-guided choledochoduodenostomy. (E-I) Multiple stones were almost all 
removed using a gastroscope with a basket.
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CASE 2
 

A 56-year-old female patient who presented with abdominal 

pain, vomiting, and fever that occurred 5 days ago visited SAM 

Hospital Emergency Center. Her past history included hospi-

talization and endoscopic removal due to bile duct stones in 

another hospital 10 years ago. Her vital signs were: blood 

pressure, 121/80 mmHg; heart rate, 80 beats/min; respiratory 

rate, 20/min; and body temperature, 38.9℃. She appeared 

acutely ill. Initial physical examination was tenderness in the 

right upper quadrant area. The remaining was otherwise 

unremarkable. Laboratory results were as follows: white blood 

cell count, 14,200/uL; hemoglobin, 12.3 g/dL; AST, 33 U/L; 

ALT, 41 U/L; albumin, 3.0 g/dL; ALP, 685 IU/L; C-reactive 

protein, 392 mg/L; alpha-fetoprotein, 1.4 ng/mL; and CA, 19-9 

2.1 U/mL. Abdominal computed tomography showed approxi-

mately 80 × 65 mm hypoattenuating multiseptated round 

lesion with a well-defined margin in the right hepatic posterior 

lobe consistent of pyogenic liver abscess and multiple stones in 

right IHDs (Fig. 2A, 2B). The hepatic abscess was much 

improved after percutaneous catheter drainage and intravenous 

antibiotics for Escherichia coli  from pus culture for two weeks 

(Fig. 2C). To treat further IHD stone-related liver abscess, we 

recommended surgical treatment of IHD stones. However, she 

declined. We then performed ERCP to remove those stones. 

However, it nearly failed. To easily access the IHD, we then 

performed EUS-guided CDS with a biliary covered metal stent 

(Standard Sci Tech) (Fig. 2D) and successfully removed IHD 

stones through the fistula tract using a conventional gastro-

scope with a basket (trapezoid; Boston Scientific) 5 days later 

(Fig. 2E-I). She has been doing well since then (11 months after 

the procedure). 

CASE 3 

A 59-year-old male patient visited SAM Hospital due to 

yellow change of skin with severe itching and intermittent 

Fig. 3. (A-B) Computed tomography showing multiple stones in both dilated intrahepatic bile ducts and common bile duct (CBD) with a well-placed 
biliary plastic stent in CBD. (C) Magnetic resonance imaging showed similar finding. (D) Endoscopic ultrasound-guided choledochoduodenostomy. (E-F) 
Multiple stones were removed using a gastroscope with a basket.
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chilling sense 14 days ago. His medical history was alcoholic 

liver disease, cholecystectomy due to calculous cholecystitis two 

years ago, and endoscopic removal of bile duct stones due to 

cholangitis 3 months and 1 year ago. His social history was 

nearly daily intake of 80–160 g of alcohol and current smoker 

of one pack per day for 40 years. His initial vital signs and 

physical examination were unremarkable except for icteric 

sclerae with yellow skin on the whole body. Initial laboratory 

test showed AST of 51 IU/L, ALT of 45 IU/L, ALP of 922 IU/L, 

gamma-glutamyl transferase of 198 IU/L, total bilirubin 14.3 

mg/dL (direct form: 10.4 mg/dL), CA 19-9 4.2 U/mL, HBs Ag 

negative, and anti-HCV Ab negative. Initial abdominal tomog-

raphy and magnetic resonance imaging showed multiple tiny 

to small stones in the dilated left IHD and CBD with a well-

placed biliary plastic stent in CBD (Fig. 3A-C). Initial removal 

of stones was performed by conventional ERCP. Although it 

was possible to remove CBD stones, the removal of IHD stones 

nearly failed. We then performed EUS-guided CDS with a 

biliary covered metal stent (Standard Sci Tech) (Fig. 3D). Five 

days after the procedure, most of multiple IHD stones were 

successfully removed after removing the inserted metal stent 

using a conventional gastroscope with basket (trapezoid; 

Boston Scientific) and Roth-net retrieval (US Endoscopy, 

Mentor, OH, USA) (Fig. 3E, 3F). His itchy sense with yellow 

skin gradually improved. He was discharged 5 days later after the 

last procedure. He has been doing well since then (9 months 

after the procedure). 

DISCUSSION

IHD stone refers to the presence of calculi located proximal 

to the confluence of left and/or right hepatic ducts. IHD stone 

is classified according to its origin. Primary IHD stone is 

prevalent in East Asia. It is commonly accompanied by biliary 

stricture. Secondary IHD stone is formed from CBD stone and 

GB stone. The age of predilection is between 40 and 50 years of 

age. The incidence of IHD stone varies. It is relatively common 

in Asia, with a rate ranging from 2 to 25%. Its incidence is rare 

in Western countries, with a rate of 0.6 to 1.3%.6  

The etiology of IHD stone is not well understood yet. Malnu-

trition and low socioeconomic status have been suggested to 

contribute to the development of IHD stones. Westernized diet 

in Asia has changed the pattern of gallstone disease, showing an 

increase in the prevalence of gallstone but a decrease in the 

prevalence of IHD stone.6,7 Parasitic infection is another major 

cause for the formation of IHD stone. Parasite has been 

detected in up to 30% of IHD stones.6 Clonorchiasis is 

especially endemic in East Asia, although parasite infection has 

decreased nowadays. Additionally, cholestasis can affect bile 

production and excretion. Anatomic abnormality of bile duct 

such as choledochal cyst, Caroli’s disease, and imbalance of bile 

components related to bile metabolic defects may also cause 

IHD stones.8 

The natural history of IHD stone is not well elucidated yet. 

Clinical manifestations of IHD stone include repeated events of 

abdominal pain, fever, and jaundice with bile duct dilatation in 

image studies. Symptomatic IHD stone must be treated to 

prevent liver abscess, biliary cirrhosis, portal hypertension, 

hepatic failure, and cholangiocarcinoma. IHD stone is an 

established risk factor of cholangiocarcinoma. Cholangiocar-

cinoma can occur in 2–13% of patients with IHD stone.6,9 

Treatment goal of IHD stone is to completely remove the 

stone. However, IHD stone removal is complex. Moreover, 

disease progression occurs in most patients even after adequate 

treatment.10 Surgery is strongly considered for relatively young 

patients with liver abscess and suggested biliary stricture like 

case 2. Surgical treatment is traditionally the standard of 

treatment. However, recurrence occurs frequently although 

various techniques have been used for surgical treatment.9 In 

fact, surgery is sometimes very difficult and even impossible in 

patients with complex IHD stones and poor general conditions 

who are mostly older in age with comorbidities such as cardio-

vascular disease, pulmonary disease, and/or diabetes mellitus. 

According to previous studies, the incidence of postoperative 

complications is 12.0–38.5% after liver resection, 24.3–38.0% 

after hepaticoenterostomy, and 2.1–40.0% after intrahepatic 

duct exploration.9 Therefore, treatment for IHD stones requires 

multidisciplinary approach, including minimally invasive 

surgery in combination with endoscopic and radiological 
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treatment before and after surgery. The principal approach to 

IHD stone is surgical exploration of bile duct with stone 

removal by biliary drainage or hepaticojejunostomy (with or 

without access loop construction), hepatic resection, and 

percutaneous transhepatic cholangioscopic lithotripsy. Success 

rates of the above treatments range from 72% to 92%.10 Percu-

taneous transhepatic cholangioscopic lithotomy or lithotriopsy 

is nowadays commonly used for the removal of IHD stone or 

difficult cases of CBD stone.11 Transpapillary endoscopic 

treatment with ultraslim endoscopy can be another option to 

access the IHD to remove the stone.12,13 However, this 

procedure is technically difficult sometimes.  

PTBD is also a well-established primary or palliative 

procedure for pancreaticobiliary disease causing obstructive 

jaundice such as stone or tumor with relative safety and 

efficacy. This procedure is often regarded as a rescue therapy 

for failed ERCP attempted for difficult CBD stone or IHD 

stone which occurs in approximately 6–7% of cases with altered 

or variant anatomy such as periampullary diverticulum, gastric 

outlet obstruction, and gastric bypass surgery.14 Percutaneous 

removal of bile duct stone with occlusion balloon with or 

without basket is a safe and effective alternative approach in 

selected patients.15,16 PTBD-based removal of difficult CBD and 

multiple IHD stones is a relatively time-consuming and 

complicated procedure which sometimes needs repeated tract 

dilatation for insertion of choledochoscopy with a diameter of 

approximately 5 mm. Insertion site pain of the drainage 

catheter frequently occurs during and after multiple proce-

dures. Other complications like fistula formation and recurrent 

injection need a long-term external drainage catheter that leads 

to a poor quality of life.11 With advance of therapeutic EUS 

techniques and equipment, EUS-guided drainage procedure 

has been used in pancreaticobiliary diseases such as stone or 

tumor causing obstruction of biliary and pancreatic duct or 

gallbladder.14 Based on the idea that easy insertion of conven-

tional gastroscope with diameter of 9–10 mm or ultraslim 

endoscope of diameter of 5–6 mm through the sinus tract 

made by EUS-guided CDS can comfortably access the IHD, 

EUS-guided procedure instead of the conventional PTBD-

based procedure might be useful. In addition, EUS-guided 

procedure can be performed in the same endoscopy room in 

one session after failed ERCP. We actually performed the 

removal of proximal CBD and IHD stones 5 days after 

EUS-guided insertion of CDS stent due to the development of 

self-limited bleeding and the possibility of stent migration 

caused by immature expansion of stent during consecutive 

manipulation of accessory for the removal of stones. The 

required time from admission to the day of discharge after 

removal of difficult bile duct stones was 10–14 days. It was 

generally shorter than the required time related to PTBD-based 

removal of difficult bile duct stones in our experience. 

However, the sinus tract after removal of CDS metal stent can 

later predispose ascending cholangitis in these patients, which 

is an unresolved problem or limitation. Long-term follow-up is 

needed for detecting late complications of ascending cholan-

gitis in these patients after the removal of bile duct stones by 

CDS in comparison with other procedure including conven-

tional ERCP. Fortunately, all three patients have been living 

well (for more than 9 months) based on the last follow-up. 

This ongoing interim study showed that removal of difficult 

bile duct stone through the sinus tract by EUS-guided CDS 

could be an effective, safe, and simple alternative for patients 

with failed ERCP compared to PTBD-based procedure.  

요 약

내시경역행담췌관조영술로 제거가 어려운 담관결석에 

있어서 경피적 담석 제거 및 쇄석술은 잘 알려진 시술이다. 

그러나 경피적으로 만들어진 누공을 확장하는 데 시간이 많이 

걸리는 단점이 있다. 내시경 초음파하 담관십이지장문합술은 

요즈음 이러한 난치성 담관결석을 제거하는 데 사용되고 있다. 

저자들은 최근에 금속 스텐트를 이용한 내시경 초음파하 

담관십이지장문합술을 이용한 경험을 소개하고자 한다. 세 명의 

총담관 내지 간내 담관결석 환자에서 내시경역행담췌관 

조영술로  제거가  실패한  후  다양한  도구를  사용해서  이 

방법으로 제거하는 데 성공하였다. 심각한 출혈, 감염, 천공 

등의 합병증은 없었다. 내시경 초음파하 시술로부터 퇴원까지 

10-14일 정도가 소요되었다. 이 방법은 현재 아직 추가 검증이 

필요하지만 ,  내시경역행담췌관조영술로  제거가  어려운 
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담관결석 환자에서 내시경 초음파하 삽입된 스텐트로 만들어진 

누공을 통해서 제거하는 효과적이고 안전한 방법일 수 있다.
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