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Welcome Message

On behalf of the Korean Pancreatobiliary Association (KPBA), it is a great honor and pleasure to invite you to the 
“International Conference of Korean Pancreatobiliary Association 2022 (IC-KPBA 2022)” which will be held in 
Seoul, Korea on April 22 and 23, 2022.

Since 2011, KPBA has been holding international conferences both independently and as a joint conference. 
KPBA has successfully hosted the Joint Meeting of International Association of Pancreatology (IAP) & KPBA 
in 2013, and organized the Joint Meeting of Asian-Oceanic Pancreatic Association (AOPA) & KPBA in 2011 
and in 2018. IC-KPBA, which is KPBA’s own international conference, began in 2015 and is held biennially. 
Through these meetings and conferences, KPBA has built strong connections with many renowned experts in 
pancreatobiliary disorders.

Considering the current situation of COVID-19, it is unclear whether on-site meeting will be possible in April 
2022, and is also difficult to anticipate whether entry restriction into Korea for overseas participants will be lifted 
or eased by then. Therefore, after much deliberation, the organizing committee has decided to hold the IC-KPBA 
2022 as both offline and online conference.

Even though the conference is to be carried out in a hybrid format, we believe that IC-KPBA 2022 will once 
again provide a great opportunity to discuss recent progress in many aspects of the pancreatobiliary system, 
integrating both clinical and basic research. With the aim to provide quality care beyond borders, various 
programs have been prepared including live demonstrations, symposia covering the latest advancements, 
experiences and updates on current knowledge, and lively discussions on the future of pancreatobiliary system. 
We expect that IC-KPBA 2022 will also serve to encourage international cooperation between members of KPBA 
and all participants in solidifying friendship as well as professional collaborations in a difficulty and challenging 
times we are going through.

We hope to meet our friends and colleagues of the pancreatobiliary communities face-to-face if circumstances 
permit, but if not, we will be looking forward to seeing you virtually in April 2022.

Respectfully yours, 

Hong Sik Lee, MD, PhD
Chairman
IC-KPBA 2022 

Youngsoo Moon, MD, PhD
Congress President
IC-KPBA 2022
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Program at a Glance

Time April 22 (Fri) April 23 (Sat) Time
2F 2F

8:00 ROOM A ROOM B ROOM C ROOM A ROOM B ROOM C 8:00

Registration 
Registration 

8:30 8:30

Symposium 5

Challenging issues of 
pancreatic cysts

Symposium 6

Seeing 
pancreatobiliary tumor 

by computer vision 

Free Paper Session 3

Pancreas

9:00 Opening Ceremony 9:00

Live Demonstration 1

- Samsung Medical Center (Korea)  
- National University of Singapore (Singapore)
- Chinese University of Hong Kong (Hong Kong) 

9:30 9:30

10:00 10:00

Special Lecture 1
D Nageshwar Reddy 

Special Lecture 2
Rungsun Rerknimitr 10:30 10:30

Coffee Break 

11:00

Symposium 7

Borderline perihilar 
malignancies without 

metastasis

Plenary Session

11:00

Coffee Break 

11:30
Symposium 1 

Multidiscplinary 
approach to advanced 
biliary cancer in the 

real world

Symposium 2 

Advances in early 
detection of  

pancreatic cancer 

Free Paper Session 1

Basic & translational 
research

11:30

12:00 12:00

12:30

Luncheon Symposium 2

12:30

13:00

Luncheon Symposium 1

13:00

KPBA General Assembly 
13:30 13:30

Live Demonstration 2

- Asan Medical Center (Korea)
- Chulalongkorn University (Thailand)
-   Asian Institute of Gastroenterology Hospital 

(India)

Symposium 8

Molecular-based 
approach to 

pancreatiobiliary 
malignancy

Symposium 9

 How to train EUS/
ERCP in your home 

country

14:00 14:00

14:30 14:30

15:00 15:00

Coffee Break 

15:30 Symposium 10 

Development and 
clinical application of 

endoscopic devices for 
pancreatobiliary diseases 

in Korea: From idea to 
commercialization

Symposium 11

EUS-guided 
interventions: Breaking 

through the wall in 
2022

Free Paper Session 4

Endoscopy & others

15:30

Coffee Break 

16:00
Symposium 3

 Acute pancreatitis: 
Recent guidelines and 

future research

Symposium 4 

Multidiscplinary 
collaboration in  

high-grade T0/T1  
AoV cancer 

Free Paper Session 2

Biliary tract

16:00

16:30 16:30

17:00

Closing Ceremony    

17:00

17:30
Satellite 

Symposium 1
Satellite 

Symposium 2

17:30

18:00 18:00

Dinner  (Sapphire Ballroom, 3F) 
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International Conference of 
the Korean Pancreatobiliary Association 2022 Floor Plan

Room A+B (Crystal Ballroom 1~3)

Opening Ceremony

Live Demonstration 1, 2

Luncheon Symposium 1, 2

KPBA General Assembly 

Room C (Emerald Room 2+3) 

Free Paper Session 1, 2, 3, 4

Room A (Crystal Ballroom 1+2) 

Symposium 1, 3, 5, 7, 8, 10 

Special Lecture 1

Satellite Symposium 1 

Closing Ceremony

Room D (Emerald Room 1)

Exhibition & E-Poster 

Room B (Crystal Ballroom 3) 

Symposium 2, 4, 6, 9, 11

Special Lecture 2

Plenary Session  

Satellite Symposium 2

2F

Secretariat

Preview 

Room 
D

Room 
C

Room 
A

Room 
B
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Floor Plan

Room E (Sapphire Ballroom 1+2+3)

Experience Zone (April 22, 09:00-15:30)

Room F (Pine Room)

Experience Zone (April 22, 09:00-15:30)

Room G (Sapphire Ballroom 1+2+3+4)

Dinner (April 22, 18:00-20:00)

3F

3F

VIP Lounge 
Athene Garden

Room 
E

Room F 

Room 
G
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Title International Conference of the Korean Pancreatobiliary Association 2022 
 (IC-KPBA 2022)
Date April 22 (Fri) – 23 (Sat), 2022
Venue Lotte Hotel Seoul, Korea
Official Language English
Website www.ic-kpba.org
Organized by Korean Pancreatobiliary Association
 Tel: +82 2 2285 5145  E-mail: kpba@kams.or.kr
Secretariat Before & after the conference
 Tel: +82 31 908 4381 E-mail: ic-kpba2022@conventionpm.com

Registration Desk

Date Time Place

April 22 (Fri) 08:00-17:00
2F, Crystal Ballroom Lobby

April 23 (Sat) 07:30-17:00

• All participants are required to wear their badge during the conference in order to enter the scientific 
sessions and E-poster presentations. You may collect your name badge at the registration desk.

• Certificate of Attendance can be downloaded from the website after the conference.  

Preview Room 

Domestic speakers are required to visit the preview room and submit presentation materials at least 1 hour 
before their session to verify if the data will function properly on the equipment provided.

Date Time Place

April 22 (Fri)-23 (Sat) 08:00-17:00 2F, in front of Crystal Ballroom

E-Poster Display  

Date Time Place

April 22 (Fri)-23 (Sat) 08:30-17:00 2F, Emerald Room 1 

Conference Information
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VIP Lounge

Date Time Place

April 22 (Fri)-23 (Sat) 08:30-17:00 3F, Athene Garden

On-site Secretariat Office

Date Time Place

April 22 (Fri)-23 (Sat) 07:30-18:00 2F, Jade Room 

Experience Zone 

IC-KPBA 2022 prepared a program for introducing the sponsors' products and company promotion. 
Experience Zone is expected to be an opportunity to explore the products of participating companies and to 
experience cutting-edge medical equipment.

Date & Time: 09:00-15:30, April 22 (Fri)
Location:  3F, Sapphire Ballroom & Pine Room
Participating Companies:   Abbott Korea, Boston Scientific, Gema Healthcare, M.I.Tech, Olympus,  

Taewoong Medical

Pine 
Room

Sapphire  
Ballroom

Conference Information

Room F
(Pine room)

Room E
(Sapphire Ballroom 

1~3)

Taewoong 
Medical M.I.Tech

Abbott 

Boston Scientific

Olym
pus

Gema 
Health
care
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International Conference of 
the Korean Pancreatobiliary Association 2022 Invited Speakers

From Overseas

Hong Kong Philip WY Chiu The Chinese University of Hong Kong 

Hungary Péter Hegyi Semmelweis University and Pécs

India D Nageshwar Reddy Asian Institute of Gastroenterology & AIG Hospitals

Japan Keiji Hanada Onomichi General Hospital

Takao Itoi Tokyo Medical University

Yousuke Nakai The University of Tokyo Hospital

Naoki Okano Toho University Omori Medical Center

Ryosuke Tonozuka Tokyo Medical University

Kenjiro Yamamoto Tokyo Medical University

Singapore Lawrence Khek Yu Ho National University of Singapore

Spain Enrique de-Madaria Alicante University General Hospital

Julio Iglesias-Garcia University Hospital of Santiago de Compostela

Sweden J. Matthias Löhr Karolinska Institutet

Taiwan Hsiu-Po Wang National Taiwan University

Thailand Rungsun Rerknimitr Chulalongkorn University

USA Nilofer S Azad Johns Hopkins University

Todd H. Baron University of North Carolina

Kenneth J. Chang University of California

Michael Goggins Johns Hopkins University

Yusuke Hashimoto University of Florida

Eun Ji Shin Johns Hopkins University

Shivakumar Vignesh Banner MD Anderson Cancer Center and Banner University Medical Center
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Invited Speakers

From Korea

Dong-Won Ahn SMG-SNU Boramae Medical Center

Jae Hyuck Chang The Catholic University Bucheon St. Mary's Hospital 

Young Koog Cheon Konkuk University Hospital

Eui Kyu Chie Seoul National University Hospital 

Chang-Min Cho Kyungpook National University Chilgok Hospital 

Jae Hee Cho Yonsei University Gangnam Severance Hospital 

Kwang Bum Cho Keimyung University Dongsan Medical Center

Young Hoon Choi The Catholic University of Korea Seoul St. Mary's Hospital 

Hong Jae Chon CHA University Bundang Medical Center

Jaegul Choo KAIST

Shin Hwang University of Ulsan Asan Medical Center

Jong Jin Hyun Korea University Ansan Hospital 

Dong Kee Jang SMG-SNU Boramae Medical Center

Jung Hyun Jo Yonsei University Severance Hospital 

Dong Uk Kim Pusan National University Hospital 

Seong-Hun Kim   Jeonbuk National University Hospital 

Dong Wook Lee Kyungpook National University Chilgok Hospital 

Kwang Hyuck Lee Sungkyunkwan University Samsung Medical Center

Sang Hyub Lee Seoul National University Hospital 

Ji Hye Min Sungkyunkwan University Samsung Medical Center

Jong Ho Moon Soon Chun Hyang University Hospital Bucheon 

Byung Kyu Park National Health Insurance Service Ilsan Hospital

Chang-Hwan Park Chonnam National University Hospital 

Joo Kyung Park Sungkyunkwan University Samsung Medical Center

Dong-Wan Seo University of Ulsan Asan Medical Center

Tae Jun Song University of Ulsan Asan Medical Center

Sang Myung Woo National Cancer Center

Yoo-Seok Yoon Seoul National University Bundang Hospital 
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International Conference of 
the Korean Pancreatobiliary Association 2022 Presentation Guidelines

Oral Presentation 

Presentation Method & Type 

Category Presentation Q&A
Overseas 
Speaker

Invited
Recorded VOD Online real-time

Oral presentation
Korean 
Speaker

Invited
Onsite Onsite

Oral presentation

Lecture Time 

Session Allocated Time
Special Lecture 30 minutes (25minutes presentation+5 minutes Q&A)

Symposium 20 minutes (17minutes presentation+3 minutes Q&A)
Luncheon Symposium

20 minutes (17minutes presentation+3 minutes Q&A)
Satellite Symposium

Oral Presentation 15 minutes (12minutes presentation+3minutes Q&A)
 
Presentation
*   Domestic presenters are required to arrive at the session room 15 minutes before the session begins, and 

take a seat in the first row reserved for the speakers. 

Presentation Equipment 
• Computer: Window OS - PowerPoint version 2010 or upper 
• A monitor and a wireless mouse will be set up on the podium, and the presenters operate each slide from 

the podium using the mouse. 
• There will also be an AV technician in each session room to assist you with technical issues. 
• We DO NOT recommend using your own laptop computer for your presentation to avoid problems with 

computer-projector compatibility and to save the time that would otherwise be needed for changing 
connections. This conference is held virtual & offline and it is broadcast online, so you must use a PC 
installed on the site for smooth progress. 

 
Presentation File
• Please bring your presentation material on the USB drive. 
• It is strongly recommended that all presenters prepare their presentation materials in Microsoft Office 

PowerPoint (PPT) file format. 
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Presentation Guidelines

• Please use a standard font such as Times New Roman, Arial or Tahoma which be included on the session 
room computers. If you use any special or unique fonts for your presentation it may not be displayed correctly. 

• If you have an external file utilized, e.g., a movie files, save it to the same folder as your presentation file. 
• Video clips (other than certain animated gif files) are not embedded in PowerPoint presentations: you will 

need to bring the separate video files with you and submit them along with your presentation file. 
• Screen Ratio: 16:9 

E-Poster Display 
All posters will be presented as E-posters. Electronic posters will be presented throughout the whole 
conference duration on the DID based over the conference E-Poster area.
- Location: 2F, Emerald Room 
- Operating Hours: 08:30-17:00, April 22 (Fri)-23 (Sat)
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International Conference of 
the Korean Pancreatobiliary Association 2022 Program Details

Friday, April 22 (Day 1)

Room A+B
08:50-09:00 Opening Ceremony 

09:00-11:00 Live Demonstration 1

Chairs:   Jong Ho Moon (Soon Chun Hyang University, Korea), Sang-Soo Lee (University of Ulsan, Korea),  
Lawrence Khek Yu Ho (National University of Singapore, Singapore) 

Panelists:   Byoung Kwan Son (Eulji University, Korea), Seungmin Bang (Yonsei University, Korea),  
Min Kyu Jung (Kyungpook National University, Korea) 

Samsung Medical Center, Korea

National University of Singapore, Singapore

Chinese University of Hong Kong, Hong Kong 

Room A
11:20-12:50 Symposium 1: Multidisciplinary approach to advanced biliary cancer in the real world

Chairs: Jae Seon Kim (Korea University, Korea), Woojin Lee (National Cancer Center, Korea)

11:20-11:40 Standard chemotherapy and on-going trials Sang Myung Woo  
(National Cancer Center, Korea)

11:40-12:00 Immunotherapy and molecular-based target therapy Nilofer S Azad  
(Johns Hopkins University, USA)

12:00-12:20 Radiotherapy in biliary malignancies Eui Kyu Chie  
(Seoul National University Hospital, Korea) 

12:20-12:40 Endoluminal ablation therapy: RFA and PDT Jae Hee Cho  
(Yonsei University Gangnam Severance Hospital, 

Korea)

12:40-12:50 Discussion 
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Room A+B
12:50-13:30 Luncheon Symposium 1 Sponsored by Daewoong Pharmaceutical

Chair: DongKi Lee (Yonsei University, Korea) 

Efficacy and safety of ursodeoxycholic acid in the prevention of 
gallstone formation after gastrectomy in patients with gastric cancer

Sang Hyub Lee  
(Seoul National University Hospital, Korea) 

13:30-15:30 Live Demonstration 2

Chairs:   Young Koog Cheon (Konkuk University, Korea), D Nageshwar Reddy (Asian Institute of Gastroenterology & AIG Hospitals, 
India), Rungsun Rerknimitr (Chulalongkorn University, Thailand) 

Panelists:   Hyo Jung Kim (Korea University, Korea), Eun Kwang Choi (Jeju National University, Korea),  
Jun Kyu Lee (Dongguk University, Korea)

Asan Medical Center, Korea 

Chulalongkorn University, Thailand 

Asian Institute of Gastroenterology Hospital, India 

Room A
15:50-17:20 Symposium 3: Acute pancreatitis: Recent guidelines and future research

Chairs: Ho Soon Choi (Hanyang University, Korea), Youngsoo Moon (Seoul Red Cross Hospital, Korea) 

15:50-16:10 Summary of revised Korean acute pancreatitis guideline Sang Hyub Lee  
(Seoul National University Hospital, Korea)

16:10-16:30 Utmost need of a post-acute pancreatitis EBM guideline Péter Hegyi  
(Semmelweis University and Pécs, Hungary)

16:30-16:50 Recent trends of acute pancreatitis guidelines: A comparison Dong Kee Jang  
(SMG-SNU Boramae Medical Center, Korea)

16:50-17:10 Sharing interim results of SHAR-PEI study: Utilization of PEI-Q in 
subjects with acute pancreatitis

Enrique de-Madaria  
(Alicante University, Spain)

17:10-17:20 Discussion 

17:20-17:40 Satellite Symposium 1 Sponsored by Ilsung Pharmaceuticals

Chair: Ho Soon Choi (Hanyang University, Korea)

17:20-17:40 Pharmacologic prevention for post-ERCP pancreatitis Young Koog Cheon  
(Konkuk University Hospital, Korea)

Program Details
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the Korean Pancreatobiliary Association 2022

Room B 
11:20-12:50 Symposium 2: Advances in early detection of pancreatic cancer

Chairs: DongKi Lee (Yonsei University, Korea), Sang-Woo Cha (Soon Chun Hyang University, Korea) 

11:20-11:40 Management of patients with increased risk for familial pancreatic 
cancer

Michael Goggins  
(Johns Hopkins University, USA)

11:40-12:00 Surveillance for pancreatic cancer in chronic pancreatitis Jae Hyuck Chang  
(The Catholic University of Korea  

Bucheon St. Mary’s Hospital, Korea) 

12:00-12:20 Clinical risk factors of pancreatic cancer in Koreans Byung Kyu Park  
(National Health Insurance Service Ilsan Hospital, 

Korea )

12:20-12:40 Screening of pancreatic cancer for early diagnosis Keiji Hanada  
(Onomichi General Hospital, Japan)

12:40-12:50 Discussion 

15:50-17:20 Symposium 4: Multidisciplinary collaboration in high-grade T0/T1 AoV cancer 

Chairs: Tae Nyeun Kim (Yeungnam University, Korea), Kyu Taek Lee (Sungkyunkwan University, Korea) 

15:50-16:10 Pretreatment evaluation of ampullary tumors and the significance of 
endoscopic papillectomy

Naoki Okano  
(Toho University Omori Medical Center, Japan)

16:10-16:30 Expanding the indication of endoscopic papillectomy Kenjiro Yamamoto  
(Tokyo Medical University, Japan)

16:30-16:50 Comparison of transduodenal ampullectomy and 
pancreatoduodenectomy in ampulla of vater cancer

Yoo-Seok Yoon  
(Seoul National University Bundang Hosptial, 

Korea)

16:50-17:10 Debated issues for the conventional endoscopic papillectomy Jong Jin Hyun  
(Korea University Ansan Hospital, Korea)

17:10-17:20 Discussion 

17:20-17:40 Satellite Symposium 2 Sponsored by Olympus Korea

Chair: Youngsoo Moon (Seoul Redcross Hospital, Korea)

17:20-17:40 Feature and benefit of new generation ERCP scope Seong-Hun Kim  
(Jeonbuk National University Hospital, Korea)

Program Details
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Program Details

Room C 
11:20-12:50 Free Paper Session 1: Basic & translational research

Chairs: Myung-Hwan Kim (University of Ulsan, Korea), Kwang Ro Joo (Kyung Hee University, Korea) 

11:20-11:35 Ursodeoxycholic acid inhibits epithelial-mesenchymal transition, 
suppressing invasiveness of bile duct cancer cells

Jin Lee  
(Hallym University Dongtan Hospital, Korea)

11:35-11:50 Optimal reproduction of a porcine biliary stricture model using 
endobiliary radiofrequency ablation

Chang-Il Kwon  
(CHA University Bundang Hospital, Korea) 

11:50-12:05 Development of novel biliary metal stent with coil-spring structure 
and its application in vivo swine biliary stricture model

In Rae Cho  
(Seoul National University Hospital, Korea)

12:05-12:20 Relationship between gallstones and interstitial cells of cajal in the 
gallbladder

Min Kyu Jung  
(Kyungpook National University Hospital, Korea)

12:20-12:35 Extracellular vesicles from pancreatic cancer cells transfers 
oncogenic gain of function p53 protein to tumor microenvironment

Bibek Bhatta  
(Ben Gurion University, Israel)

12:35-12:50 Genetic aberration from normal tissues adjacent to biliary tract 
cancers

Sung Hee Park  
(Pusan National University Hospital, Korea)

15:50-17:20 Free Paper Session 2: Biliary tract

Chairs: Chang-Il Kwon (CHA University, Korea), Hyoung-Chul Oh (Chung-Ang University, Korea) 

15:50-16:05 Gallstone dissolution effects of combination therapy with n-3 
polyunsaturated fatty acids and ursodeoxycholic acid in patients with 
gallstones

Sung Ill Jang  
(Yonsei University Gangnam Severance Hospital, 

Korea)

16:05-16:20 The comparison of two types of guidewires for passing hilar biliary 
stricture during endoscopic retrograde cholangiopancreatography:  
A randomized controlled trial

Sung Yong Han  
(Pusan National University Hospital, Korea)

16:20-16:35 Gallstone is associated with metabolic factors and exercise in Korea Hoyoung Wang  
(University of Ulsan Asan Medical Center, Korea)

16:35-16:50 Efficacy of narrow-band imaging during peroral cholangioscopy to 
predict malignancy in indeterminate biliary strictures

Il Sang Shin  
(Soon Chun Hyang University Bucheon Hospital, 

Korea)

16:50-17:05 Usefulness of in-stent radiofrequency ablation after occlusion 
of self-expandable metal stent in unresectable malignant biliary 
obstruction: Multicenter propensity-score matched study

Namyoung Park  
(Seoul National University Hospital, Korea)

17:05-17:20 Benefit of adjuvant radiotherapy for gallbladder cancer:  
A comparability-based meta-analysis

Chai Hong Rim  
(Korea University Hospital, Korea)
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the Korean Pancreatobiliary Association 2022 Program Details

Saturday, April 23 (Day 2)

Room A
08:30-10:00 Symposium 5: Challenging issues of pancreatic cysts

Chairs: Ho Gak Kim (Daegu Catholic University, Korea), Seung-Ok Lee (Jeonbuk National University, Korea) 

08:30-08:50 Natural history of pancreatic cysts: Resect or not Dong-Won Ahn  
(SMG-SNU Boramae Medical Center, Korea) 

08:50-09:10 Diverse guidelines of pancreatic cysts: Asia vs. US vs. Europe Eun Ji Shin  
(Johns Hopkins University, USA)

09:10-09:30 EUS-based evaluation of pancreatic cysts: New invasive modalities Lawrence Khek Yu Ho  
(National University of Singapore, Singapore)

09:30-09:50 The choice of optimal treatment method for pancreatic cysts Tae Jun Song  
(University of Ulsan Asan Medical Center, Korea) 

09:50-10:00 Discussion 

10:00-10:30 Special Lecture 1

Chair: Hong Sik Lee (Korea University, Korea) 

10:00-10:30 Advances in pancreatic-biliary endoscopy D Nageshwar Reddy  
(Asian Institute of Gastroenterology &  

AIG Hospitals, India) 

10:50-12:20 Symposium 7: Borderline perihilar malignancies without metastasis 

Chairs: Jong Kyun Lee (Sungkyunkwan University, Korea), Tae Hyeon Kim (Wonkwang University, Korea) 

10:50-11:10 Radiologic evaluation of tumor extent and resectability Ji Hye Min  
(Sungkyunkwan University  

Samsung Medical Center, Korea)

11:10-11:30 Endoscopic evaluation of tumor extent Yousuke Nakai  
(The University of Tokyo Hospital, Japan)

11:30-11:50 Neoadjuvant treatment Hong Jae Chon  
(CHA University Bundang Medical Center, Korea) 

11:50-12:10 Curative-intent surgery for perihilar cholangiocarcinoma Shin Hwang  
(University of Ulsan Asan Medical Center, Korea)

12:10-12:20 Discussion 
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Room A+B
12:20-13:00 Luncheon Symposium 2 Sponsored by Boston Scientific 

Chair: Hong Sik Lee (Korea University, Korea) 

Interventional endoscopy using digital cholangioscopy Takao Itoi  
(Tokyo Medical University, Japan) 

13:00-13:30 KPBA General Assembly 

Room A
13:30-15:00 Symposium 8: Molecular-based approach to pancreatobiliary malignancy

Chairs: Si Young Song (Yonsei University, Korea), Young-Deok Cho (Soon Chun Hyang University, Korea) 

13:30-13:50 Molecular-based approach to pancreaticobiliary malignancy 
circulating tumor DNA beyond CA19-9

Joo Kyung Park  
(Sungkyunkwan University  

Samsung Medical Center, Korea) 

13:50-14:10 Targeting multiple signaling pathway in pancreatic cancer J. Matthias Löhr  
(Karolinska Institutet, Sweden)

14:10-14:30 Novel agents for molecular precision medicine in patients with 
biliary tract cancer

Dong Uk Kim  
(Pusan National University Hospital, Korea) 

14:30-14:50 AI-based in drug development using omics big data Jung Hyun Jo  
(Yonsei University Severance Hospital, Korea) 

14:50-15:00 Discussion 

15:20-16:50 Symposium 10: Development and clinical application of endoscopic devices for pancreatobiliary 
diseases in Korea: From idea to commercialization

Chairs: Jin Lee (Hallym University, Korea), Don Haeng Lee (Inha University, Korea) 

15:20-15:40 Introduction of medical devices developed in Korea Chang-Hwan Park  
(Chonnam National University Hospital, Korea)

15:40-16:00 EUS-FNAB needle (Cleartip) Chang Min Cho  
(Kyungpook National University Hospital, Korea)

16:00-16:20 Stents developed in Korea Jong Ho Moon  
(Soon Chun Hyang University Hospital Bucheon, 

Korea)

16:20-16:40 Overtube for peroral cholangioscopy Kwang Bum Cho  
(Keimyung University Dongsan Medical Center, Korea)

16:40-16:50 Discussion 

16:50-17:20 Closing Ceremony 

Program Details
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Room B 
08:30-10:00 Symposium 6: Seeing pancreatobiliary tumor by computer vision 

Chairs: Sung Koo Lee (University of Ulsan, Korea), Ji Kon Ryu (Seoul National University, Korea) 

08:30-08:50 Automatically identifying apulla and difficulty of selective cannulation 
in endoscopic retrograde cholangiopancreatography image

Jaegul Choo  
(KAIST, Korea)

08:50-09:10 Current computer-aided diagnosis in EUS and the potential of the 
model for pancreatic cancer detection

Ryosuke Tonozuka  
(Tokyo Medical University, Japan)

09:10-09:30 Current status of image analysis of pancreatobiliary diseases using AI Young Hoon Choi  
(The Catholic University of Korea  
Seoul St. Mary's Hospital, Korea)

09:30-09:50 Cytological diagnosis in suspected pancreatic cancer by EUS-FNA 
using artificial intelligence

Yusuke Hashimoto  
(University of Florida, USA)

09:50-10:00 Discussion 

10:00-10:30 Special Lecture 2

Chair: Eun Taek Park (On Hospital, Korea)

10:00-10:30 How to manage post sphincterotomy bleeding Rungsun Rerknimitr  
(Chulalongkorn University, Thailand) 

10:50-12:20 Plenary Session 

Chairs: Young Woo Choi (Konyang University, Korea), Dong-Wan Seo (University of Ulsan, Korea)

10:50-11:05 A multi-center, open-label, randomized trial of nab-paclitaxel (Nab-P) 
plus S-1 (AS) or gemcitabine (GEM) plus S-1 (GS) for first-line 
chemotherapy in locally advanced and metastatic pancreatic cancer 
(AvGmPC)

Yaolin Xu 
(Zhongshan Hospital Fudan University, China)

11:05-11:20 Predictive biomarkers to chemotherapy in patients with pancreatic 
cancer: Preliminary results of a prospective cohort study

Jung Won Chun  
(National Cancer Center, Korea)

11:20-11:35 Endoscopic treatment of perihilar benign biliary strictures by a 
combination of a fully-covered self-expandable metal stent and 
plastic stents

Tatsuya Sato  
(The University of Tokyo, Japan)

11:35-11:50 Comparison of metal vs. plastic side-by-side stent insertion in 
malignant hilar biliary obstruction: A prospective randomized 
controlled study

Woo Hyun Paik  
(Seoul National University Hospital, Korea)

11:50-12:05 Deep single-cell transcriptome analysis reveals transitional cancer 
cell state associated with poor prognosis in pancreatic cancer

Galam Leem  
(Yonsei University Severance Hospital, Korea)

12:05-12:20 Bile acids modulate the severity of acute pancreatitis depending on 
their hydrophobicity and by interacting with CCK1 receptor

Quang Trung Tran 
(Hue University, Vietnam)

Program Details



22  

13:30-15:00 Symposium 9: How to train EUS/ERCP in your home country

Chairs: Jin Hong Kim (Ajou University, Korea), Hsiu-Po Wang (National Taiwan University, Taiwan) 

13:30-13:50 How to train EUS/ERCP in each country: Europe (Spain) Julio Iglesias-Garcia  
(University Hospital of Santiago de Compostela, 

Spain)

13:50-14:10 How to train EUS/ERCP in Japan. - From "watching the back of the 
master" to "theoretical understanding"-

Ryosuke Tonozuka  
(Tokyo Medical University, Japan)

14:10-14:30 Advanced endoscopy training in the USA Shivakumar Vignesh  
(Banner MD Anderson Cancer Center and  

Banner University Medical Center, USA)

14:30-14:50 How to train EUS/ERCP in your home country: South Korea Dong Wook Lee  
(Kyungpook National University Hospital, Korea)

14:50-15:00 Discussion 

15:20-16:50 Symposium 11: EUS-guided interventions: Breaking through the wall in 2022

Chairs: Seok Ho Dong (Kyung Hee University, Korea), Moon Jae Chung (Yonsei University, Korea) 

15:20-15:40 EUS-guided cholangioscopy Hsiu-Po Wang  
(National Taiwan University, Taiwan)

15:40-16:00 EndoHepatology Kenneth J. Chang  
(University of California, USA)

16:00-16:20 EUS-directed transenteric ERCP Todd H. Baron  
(University of North Carolina, USA)

16:20-16:40 EUS-guided tumor therapy Dong-Wan Seo  
(University of Ulsan Asan Medical Center, Korea)

16:40-16:50 Discussion 

Program Details
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Room C 
08:30-10:00 Free Paper Session 3: Pancreas

Chairs: Byung Moo Yoo (Ajou University, Korea), Do Hyun Park (University of Ulsan, Korea) 

08:30-08:45 Risk of cardiovascular disease and mortality in patients with diabetes 
and acute pancreatitis history

Dong Kee Jang  
(SMG-SNU Boramae Medical Center, Korea)

08:45-09:00 Current clinical status of acute pancreatitis in Korea: Domestic 
multicenter data

Eui Joo Kim  
(Gachon University Hospital, Korea)

09:00-09:15 Induction FOLFIRINOX followed by hypofractionated high-dose 
intensity radiotherapy for non-metastatic localized pancreatic cancer

Jae Hyup Jung  
(Seoul National University Bundang Hospital, Korea)

09:15-09:30 The albumin-to-carcinoembryonic antigen ratio with traditional 
inflammatory markers in the diagnosis of early and advanced 
pancreatic cancers: Results of a prospective cohort study

Burcu Kocyigit  
(Kocaeli University Faculty of Medicine, Turkey)

09:30-09:45 A feature extraction of pancreatic cystic neoplasms with radiomics 
to differentiate malignancy from benignlesions based on computed 
tomography images

Kang Won Lee  
(Korea University Anam Hospital, Korea)

09:45-10:00 In vivo comparative study of EUS-guided cylindrical interstitial laser 
ablations and radiofrequency ablation in the swine pancreas

Jung-Hyun Lim  
(Inha University Hospital, Korea)

15:20-16:50 Free Paper Session 4: Endoscopy & others

Chairs: Sang-Heum Park (Soon Chun Hyang University, Korea), Seon Mee Park (Chungbuk National University, Korea) 

15:20-15:35 Effectiveness of prophylactic antibiotics to prevent post endoscopic 
retrograde cholangiopancreatography bacteremia in biliary obstruction 
patient: A randomized, double-blind, placebo controlled study

Ji Hoon Park  
(Yonsei University Severance Hospital, Korea)

15:35-15:50 Development and external validation of a nomogram for prediction of 
post-endoscopic retrograde cholangiopancreatography pancreatitis

Rintaro Fukuda  
(The University of Tokyo, Japan)

15:50-16:05 Comparison of a 22-Guage bidirectional bevel needle with a 
22-Gauge franseen needle in endoscopic ultrasound-guided fine 
needle biopsy of solid pancreatic lesions

Gunn Huh  
(University of Ulsan Asan Medical Center, Korea)

16:05-16:20 EUS-guided hepaticoduodenostomy versus percutaneous drainage 
for right intrahepatic duct obstruction in patients with malignant 
hilar biliary obstruction

Sung Hyun Cho  
(University of Ulsan Asan Medical Center, Korea)

16:20-16:35 Bile microbiome in patients with recurrent common bile duct stones 
and correlation with duodenal microbiome

Jungnam Lee  
(Inha University Hospital, Korea)

16:35-16:50 Efficacy and safety of novel hemostatic gel in endoscopic 
sphincterotomy or endoscopic papillectomy: A multicenter, single-
blinded, randomized controlled clinical trial

Jin Ho Choi  
(Seoul National University Hospital, Korea)
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E-Poster Presentations

[Basic & Translational Research]
EP-001 The Evaluation of Efficacy of Cytokine Induced Killer Cells Immunotherapy Combined with  

Gemcitabine for Human Pancreatic Cancer through Orthotopic Model and Mimicking Pancreatectomy 
Metastatic Engraftment Induction Xenograft Models

 Jin Ho Choi, Sang Hyub Lee (Korea)

EP-002 Improvement of the Efficacy of Differential Diagnosis of Neoplastic Gallbladder Polyps Using Deep 
Learning based Ultrasonographic Image Analysis by Fine-tuning Pre-trained Model

 Jin Ho Choi, Jae Sung Lee, Sang Hyub Lee, Sanghyuk Lee, A-Seong Moon, Sung-Hyun Cho, In Rae Cho,  
Woo Hyun Paik, Ji Kon Ryu, Yong-Tae Kim (Korea)

EP-003 Predicting of Therapeutic Efficacy of Potent Anticancer Extracts Using Patient-derived Pancreatic 
Cancer Organoid

 Jee Hyung Lee, Sang Hyub Lee, Minsong Kim, Jin Ho Choi, Min Woo Lee, In Rae Cho, Woo Hyun Paik, Ji Kon Ryu,  
Yong-Tae Kim (Korea)

EP-004 Correlation between Cholecystectomy and Development of Non-alcoholic Liver Disease in the Mouse 
Model

 Hye Young Kim, Sung Ryol Lee, Waqar Khalid Saeed (Pakistan), Hyun Sung Kim, Ju Hee Oh, Dong Hee Koh,  
Dae Won Jun (Korea)

[Biliary Tract - Benign]
EP-005 Clinical Significance of the Neutrophil-lymphocyte Ratio as an Early Predictive Marker for Adverse 

Outcomes in Patients with Acute Cholangitis
 Tae Yoon Lee, Sang Hoon Lee, Jong Hyun Jeong, Young Koog Cheon (Korea)

EP-006 Safety and Quality Assuarance in Laparoscopic Cholecystectomy: Single Surgeon Experience
 Duminda Subasinghe, Ravindri Jayasinghe, Vihara Dassanayake, Sivasuriya Sivaganesh (Sri Lanka)

EP-007 Double Gallbladder; A Rare Intraoperative Finding at Laparoscopic Cholecystectomy
 Duminda Subasinghe, Sivasuriya Sivaganesh (Sri Lanka)

EP-008 The Significance of Preoperative Cholangiogram for Avoiding Bile Duct Injury in Laparoscopic 
Cholecystectomy

 Chan Park, Dong Eun Park (Korea)

EP-009 Xanthogranulomatous Cholecystitis: A Case Report
 Jacklyn So-Cabahug, James Crisfil Fructuoso Montesa (Philippines)

EP-010 Association of Duodenal Papillary Morphology with Underlying Peri-ampullary Ductal Structures in 
Adult post MRCP/ERCP Patients

 Jacklyn So-Cabahug, Mia Tad-Y, Marco Javier, Brixson Molbog, Eric Yasay, James Crisfil Fructuoso Montesa,  
Jason Roque, Ma. Joanne Manlapig-Rubio, Ronald Romero, Rafael Chan, Manley Uy, Virgilio Banez (Philippines)

EP-011 Efficacy of Chenodeoxycholic Acid and Ursodeoxycholic Acid Treatments for Refractory Functional 
Dyspepsia

 Sung Ill Jang, Tae Hoon Lee, Seok Jeong, Chang-Il Kwon, Dong Hee Koh, Yoon Jae Kim, Hye Sun Lee,  
Min-Young Do, Jae Hee Cho, Dong Ki Lee (Korea)



25 

International Conference of 
the Korean Pancreatobiliary Association 2022 E-Poster Presentations

EP-012 Correction of Postoperative Intra-abdominal Infectious Complications of Surgical Interventions on the 
Liver and Biliary Tract

 Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, Abdurakhmon Ashurov, Fazlidin Najmudinov,  
Loik Mirov, Islomidini Azam, Zarif Jahongirzoda, Faridun Safarov (Tajikistan)

EP-013 Relaparotomy and Repeated Mini-invasive Interventions in Hepatobiliary Surgery
 Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, Abdurakhmon Ashurov, Fazlidin Najmudinov,  

Loik Mirov, Islomidini Azam, Zarif Jahongirzoda, Faridun Safarov (Tajikistan)

EP-014 Relationship between Tokyo Guideline and Pathological Severity in Acute Cholecystitis
 Tae Young Park, Jae Hyuk Do, Hyoung-Chul Oh, Yoo Shin Choi, Seung Eun Lee, Hyun Kang, Soon Auck Hong (Korea)

EP-015 Long-term Outcomes of Fully Covered Self-expandable Metal Stents for Refractory Biliary Strictures 
after Liver Transplantation: A Retrospective Study at a Tertiary Center

 Dongwook Oh (Korea)

EP-016 Is Extensive Surgery Warranted in the Management of Hilar Tuberculosis? A Lesson Learned
 Maymona Choudry, Jonathan Navarro, Theo Genesis Tagaytay (Philippines)

[Biliary Tract - Malignant]
EP-017 Effect of Age on the Prognosis of Intrahepatic Cholangiocarcinoma
 Jung Hun Kim, Young Koog Cheon, Tae Yoon Lee, Sang Hoon Lee, Hyunji Chung (Korea)

EP-018 Robotic Hepatopancreatoduodenectomy for Locally Advanced Gall Bladder Cancer
 Raja Kalayarasan (India)

EP-019 Outcomes of Bilio-enteric Anastomoses in a Single, Low Volume Hepato-pancreato Biliary Surgery 
Unit in Lower Middle-income Country

 Duminda Subasinghe, Sathika Gunarathna, Sarith Ranawaka, Rajah Mowshica, Sarah Haputantri,  
Ravindri Jayasinghe, Harshima Wijesinghe, Vihara Dassanayake, Sivasuriya Sivaganesh (Sri Lanka)

EP-020 Clinical Outcome of Adjuvant Chemotherapy in Cholangiocarcinoma
 Han Taek Jeong, Jimin Han, Joon Hwa Bae, Ho Gak Kim (Korea)

EP-021 Efficacy Analysis of Suprapapillary Versus Transpapillary Self-expandable Metal Stents in Malignant 
Extrahepatic Biliary Obstruction

 Sung Yong Han, Tae Hoon Lee, Sung Il Jang, Dong Uk Kim, Jae Kook Yang, Jae Hee Cho, Min Je Sung,  
Chang-Il Kwon, Jin-Seok Park, Seok Jeong, Don Haeng Lee, Sang-Heum Park, Dong Ki Lee (Korea)

EP-022 A Study on the Usefulness of Tissue Attached to Self-expandable Metal Stents for Biliary Stricture
 Min Kyu Jung, Chang Min Cho, Jun Heo, Dong Wook Lee, Yoo Na Kang, Hyungjun Kwon, Young Seok Han,  

Won Kee Lee (Korea)

EP-023 Needle Knife Fistulotomy Followed by Biliary Stenting in a Patient with an Ampullary Adenocarcinoma
 Justin Ryan L. Tan, Willy S. Alba (Philippines)

EP-024 Endoscopic Ultrasound-guided Fine Needle Aspiration or Biopsy for Cytohistological Diagnosis of 
Suspected Gallbladder Cancer

 Huapyong Kang, Min Young Do, Eui Joo Kim, Yeon Suk Kim, Sung Ill Jang, Jae Hee Cho (Korea)
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EP-025 Comparison of Efficacy and Adverse Events of Endoscopic Duodenal Stenting according to the Location 
of Stent based on the Ampulla of Vacter

 Hyun Don Joo, Tae Jun Song, Dong Wook Oh, Sang Soo Lee, Dong Wan Seo, Sung Koo Lee, Myung-Hwan Kim (Korea)

EP-026 Clinical Significance of Venous Thromboembolism in Patients with Advanced Cholangiocarcinoma
 Woo Hyun Paik, Min Woo Lee, Namyoung Park, Jin Ho Choi, In Rae Cho, Ji Kon Ryu, Yong-Tae Kim, Joo Seong Kim,  

Sang Hyub Lee (Korea)

EP-027 The Impact of Preoperative Biliary Drainage on the Recurrence of Ampullary Cancer after Surgical 
Resection

 Min Sik Ko, Chang Min Cho, Min Kyu Jung, Dong Wook Lee, Joon Heo, Hyeong Joon Kwon, Sang Gul Kim,  
Young Seok Han (Korea)

EP-028 Frequent Exchange of Plastic Stents Could Affect the Progression-free Survival in Patients with Locally 
Advanced Extrahepatic Cholangiocarcinoma Receiving Nab-paclitaxel Plus Gemcitabine-cisplatin

 Min Je Sung, Chang-Il Kwon, Kwang Hyun Ko (Korea)

EP-029 Role of Single-operator Peroral Cholangioscopy for Intraductal Staging of Extrahepatic 
Cholangiocarcinoma

 Min Je Sung, Chang-Il Kwon, Kwang Hyun Ko (Korea)

EP-030 Bile Lipidomic Study in Extrahepatic Cholangiocarcinoma Patients
 Jinhyong Kang, Yang Tae Park, Hyo Jung Kim, Jae Seon Kim (Korea)

EP-031 PTBD as a Life Saving Procedure in Malignant Obstructive Jaundice Patients During COVID-19 
Pandemic and the Managemet to Minimize Risk of Exposure to Hazards

 Roland Helmizar (Indonesia)

EP-032 Prognostic Role of Liver Resection in Extended Cholecystectomy for T2 Gallbladder Cancer Revisited: 
A Propensity Score-matched Analysis

 Yeshong Park, Yoo-Seok Yoon, Jun Suh Lee, Boram Lee, Moonhwan Kim, Yeongsoo Jo, Hee Ju Sohn,  
Hongbeom Kim, Wooil Kwon, Chang-Sup Lim, Jin-Young Jang, Ho-Seong Han (Korea)

EP-033 The Risk Factors for Gallbladder Cancer in Large Population-based Cohort Study
 Dong Wook Lee, Su Youn Nam, Chang Min Cho (Korea)

[ERCP]
EP-034 Endoscopic Retrograde Cholangio-pancreatography in the Management Iatrogenic Bile Duct Injuries: 

When We should Intervene?
 Mohamed H Emara, Mohamed H Ahmed, Mohamed I Radwan, Emad H Emara, Magdy Basheer, Asem Elfert,  

Mohamed Emara Elzanan (Egypt)

EP-035 Endoscopic Retrograde Cholangiopancreatography and Prophylaxis of Billiary Stenting in Multiple 
Choledocholithiasis Patients Diabetes Melitus Type 2: A Case Report

 Yessi Apriance, Saptino Miro, Arnelis (Indonesia)

EP-036 Laparoscopy Assisted ERCP: New Inisight in Management of Iatrogenic Bile Duct Injury
 Mohamed H Emara (Egypt)
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EP-037 Association between Post Endoscopic Retrograde Cholangiopancreatography Pancreatitis and  
Various Genetic Variants

 Young Hoon Choi, Younggyun Lim, Woo Hyun Paik, Ji Kon Ryu, Yong-Tae Kim, Ju Han Kim, Sang Hyub Lee (Korea)

EP-038 ERCP-based Management of Complications after Surgery in Pancreatobiliary Maljunction
 Valerio Balassone, Simona Faraci, Francesca Rea, Tamara Caldaro, Paola De Angelis, Luigi Dall'oglio (Italy)

EP-039 The Use of Corticosteroids, Antioxidant and Other Anti-inflammatory Drugs to Prevent  
Post-endoscopic Retrograde Cholangiopancreatography (ERCP) Pancreatitis: A Systematic Review  
and Meta-analysis

 Dwijo Anargha Sindhughosa, I Dewa Nyoman Wibawa (Indonesia)

EP-040 The Usefulness of Forward Viewing Endoscope-guided Pancreatic Stent Insertion in a Patient with 
Cannulation Difficulties by Periampullary Diverticulum: Pilot Study

 Jae Hyuck Jun (Korea)

EP-041 Clinical Outcomes of 5- or 8-cm Pancreatic Stents in Prevention of Post-ERCP Pancreatitis
 Jae Chang Lee, Kook Hyun Kim, Jun Hyeon Byeon, Ki Young Lim, Sung Bum Kim, Tae Nyeun Kim (Korea)

EP-042 Mechanistic Loop Resolution Strategy for Short-type Single-balloon Enteroscopy-assisted  
Endoscopic Retrograde Cholangiopancreatography in Patients with Roux-en-Y Reconstruction

 Min Jae Yang, Jin Hong Kim (Korea)

EP-043 A Novel Technique of Anchoring Plastic Stent along a Fully Covered Self-expandable Metal Stent in 
Distal Malignant Biliary Obstruction

 Jung Won Chun, Sang Myung Woo, Min Woo Lee, Jin Ho Choi, In Rae Cho, Woo Hyun Paik, Woo Jin Lee,  
Ji Kon Ryu, Yong-Tae Kim, Sang Hyub Lee (Korea)

EP-044 Comparison between Short-type and Long-type Single Balloon Enteroscope for Endoscopic 
Retrograde Cholangiopancreatography in Surgically Altered Anatomy

 Yohan Lee, Chang Hwan Park, Eunae Cho, Seo Yeon Cho (Korea)

EP-045 Two-devices-in-one-channel Method for Selective Biliary Cannulation in Patients with Periampullary 
Diverticulum

 Jung-Hyun Lim, Seok Jeong (Korea)

EP-046 National Survey for the Management of Difficult Bile Duct Stones in South Korea
 Yoon suk Lee, Tae Joo Jeon, Woo Hyun Paik, Dong Won Ahn, Kwang Hyun Chung, Byoung Kwan Son, Tae Jun Song, Sung 

Hoon Moon, Eaum Seok Lee, Jae Min Lee, Seung Bae Yoon, Chang Nyol Paik, Yun Nah Lee, Jin-Seok Park,  
Dong Wook Lee, Sang Wook Park, Hyung Ku Chon, Kwang Bum Cho, Chang Hwan Park (Korea)

EP-047 A Retrospective Study to Evaluate Risk Factor of Complications after Endoscopic Papillectomy
 Hwe Hoon Chung, Kwang Hyuck Lee (Korea)

EP-048 New Antireflux Biliary Metal Stents for Patients with Pancreatic Cancer: Initial Result of Randomized 
Controlled Trial

 Aleksandr Vodoleev, Agaron Ayvazyan, Olga Schitikova, Madina Bogaryriova (Russian Federation)

EP-049 Prediction Model Using Clinical Factors for Radiation Exposure during ERCP
 Bomi Kim, Jaewoo Park, Jinwoo Ahn, Kwangrok Jung, Jae Hyup Jung, Jong-Chan Lee, Jin-Hyeok Hwang,  

Jaihwan Kim (Korea)
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EP-050 Long-term Outcomes of Endoscopic Papillectomy for Ampullary High-grade Adenoma or Early-stage 
Cancer: A Multicenter-Retrospective Study in Korea

 Seung Bae Yoon, Yoon Suk Lee, Min Kyu Jung, Joo Kyung Park, Dong Kee Jang, Jae Min Lee, Hee Sueng Lee,  
Dong Woo Shin, Jong-Chan Lee, Jin-Hyeok Hwang (Korea)

EP-051 Evaluation of Relation between Duodenal Diverticula and Therapeutic Results of Endoscopic 
Retrograde Cholangiopancreatography (ERCP)

 Pezhman Alavinejad (Iran, Islamic Republic of)

EP-052 Comparison of ERCP Outcomes between Cap-fitted Endoscope and Duodenoscope in Patients with 
Billroth II Anastomosis

 Sung Bum Kim, Kook Hyun Kim, Tae Nyeun Kim (Korea)

[EUS]
EP-053 Evaluation of Diagnostic Accuracy of Endoscopic Ultrasound and Computed Tomography in Chronic 

Pancreatitis
 Ha Danh Tuyen, Dinh Cong Tiep, Le Quoc Tuan (Vietnam)

EP-054 Comparison of Diagnostic Accuracy between Puncture Sites in EUS-FNA for Large Pancreatic Masses 
: A Multicenter Randomized Prospective Pilot Study

 Sung Woo Ko, Tae Jun Song, Dongwook Oh, Seung Bae Yoon, Chi Hyuk Oh, Jin-Seok Park, Jae Hyuck Chang,  
Jai Hoon Yoon (Korea)

EP-055 Comparison between Internal (EUS-guided) Drainage and External (percutaneous) Drainage of 
Postoperative Peripancreatic Fluid Collection Following Pancreatectomy: Single Arm Prospective 
Study

 Yoo Jin Choi, Hye-Sung Jo, Dong-Sik Kim, Young-Dong Yu (Korea)

EP-056 Efficacy and Predictors of Response for Endoscopic Ultrasound-guided Ethanol Ablation Therapy for 
Benign Solid Pancreatic Tumors

 Jin Ho Choi, Namyoung Park, Min Woo Lee, In Rae Cho, Woo Hyun Paik, Sang Hyub Lee, Ji Kon Ryu, Yong-Tae Kim (Korea)

EP-057 Two Cases of Palliative Endoscopic Ultrasound-guided Eenterostomy for Small Bowel Obstruction in 
Advanced Malignancy

 Seung Goun Hong (Korea)

EP-058 Clinical Outcomes of Endoscopic Ultrasound-guided Transluminal Drainage with a Novel  
Lumen-apposing Metal Stent for Postoperative Pancreatic Fluid Collection after Pancreatic Surgery

 Dongwook Oh, Tae Jun Song (Korea)

EP-059 Safety and Diagnostic Accuracy of Endoscopic Ultrasound Guided Spleen Biopsy in Comparison with 
Percutaneous Biopsy

 Junghwan Lee, Tae Jun Song, Dongwook Oh, Do-Hyun Park, Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee,  
Myung-Hwan Kim (Korea)

EP-060 Detection of Liver Metastasis in Patients with Pancreatic Cancer: Comparison of MDCT, MRI, and 
Contrast-enhanced Harmonic EUS

 Junghwan Lee, Tae Jun Song, Dongwook Oh, Do-Hyun Park, Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee,  
Myung-Hwan Kim (Korea)
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EP-061 Endoscopic Ultrasound (EUS) as an Adjunct to CT and MRI Scan in the Management of Pancreatic 
Cystic Lesions: Experience from a Newly Established Unit

 Duminda Subasinghe, Buddhika Ua, Tg Amal Priyantha (Sri Lanka)

EP-062 Long-term Outcomes of EUS-guided Gallbladder Drainage vs. Percutaneous Gallbladder Drainage in 
Patients who are Unfit for Cholecystectomy

 Sung Hyun Cho, Dongwook Oh, Tae Jun Song, Dong Il Gwon, Gi-Young Ko, Heung-Kyu Ko, Do Hyun Park,  
Dong-Wan Seo, Sung Koo Lee, Myung-Hwan Kim, Sang Soo Lee (Korea)

EP-063 Comparable Efficacy and Safety of Endoscopic Ultrasound-guided Fine Needle Biopsy Versus 
Percutaneous Approaches for Left Solid Liver Lesions

 Yi-Chung Chan, Yu-Ting Kuo, Ming-Lun Han, Chieh-Chang Chen, Tsu-Yao Cheng, Wei-Chih Liao, Hsiu-Po Wang (Taiwan)

EP-064 Usefulness of Directional eFLOW and Contrast Enhanced-endoscopic Ultrasound in Identifying 
Remnant Viable Tumor after Endoscopic Ultrasound-guided Radiofrequency Ablation

 Gunn Huh, Dong-Wan Seo, Sung Hyun Cho, Dong Wook Oh, Tae Jun Song, Do Hyun Park, Sang Soo Lee,  
Sung Koo Lee, Myung-Hwan Kim (Korea)

EP-065 Endoscopic Ultrasonography (EUS) Compared with Magnetic Resonance Cholangiopancreatography 
(MRCP) in Diagnosing Patients with Malignancy Causing Obstructive Jaundice: A Systematic Review 
and Meta-analysis

 Roland Helmizar (Indonesia)

EP-066 EUS TTNB is Superior to FNA for Diagnosis of PCLs – Results from a Prospective Tertiary Center 
Analysis

 Clement Chun-Ho Wu, Yung Ka Chin, Christopher Jen Lock Khor, Damien Meng Yew Tan (Singapore)

[Others]
EP-067 Laparoscopic Resection of Gastroduodenal Artery Aneurysm
 Jae Do Yang, Hee Chul Yu, Mi Rin Lee (Korea)

EP-068 Early Experiences of Laparoscopic Pancreatoduodenectomy of Novice Surgeons in Fledgling Center:  
Is it Only Matter of “Operation Time”?

 Mun Seok Choi, Seoung Yoon Rho (Korea)

EP-069 Drug Induced Pancreatitis- a Rare Entity
 D a Johns (India)

EP-070 New Method of Papillectomy maybe Decreased Recurrence: Anchored Method Versus Convertional 
Method

 Sung Yong Han, Yong Bo Park, Dong Uk Kim, Jong Hyun Lee (Korea)

EP-071 The Impact of Histopathological Type on the Prognosis of Ampullary Carcinoma: A Systemic Review 
and Meta-Analysis

 Dong Woo Shin, Sihyun Kim, Jaihwan Kim, Jin-Hyeok Hwang, Jong-chan Lee (Korea)

EP-072 Comparison of Prevalence of Gastric Adenoma or Early Gastric Cancer between Patient Undergoing 
Pancreatobiliary Endoscopy and Health Screening Examination

 Jun Hyeon Byeon, Kook Hyun Kim, Jae Chang Lee, Ki Young Lim, Sung Bum Kim, Tae Nyeun Kim (Korea)
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EP-073 Analysis of Risk Factors for Post-papillectomy Bleeding in Ampullary Lesion
 Ji Ah Choi, Chang Min Cho, Min Kyu Jung, Dong Wook Lee, Joon Heo (Korea)

EP-074 Endoscopic Gallbladder Drainage vs. Conservative Treatment Following Percutaneous Gallbladder 
Drainage in High-risk Surgical Patients without Malignancy

 Hyung Ku Chon, Kyoung-Hoon Yoo, Tae Hyeon Kim (Korea)

[Pancreas - Benign]
EP-075 Study on Clinical, Paraclinical Characteristics and Role of Plasma Exchange in  

Hypertriglyceridemia-induced Acute Pancreatitis
 Le Thi Thu Hien, Le Quoc Tuan, Dinh Cong Tiep (Vietnam)

EP-076 Clinical Characteristics and Early Prognostic Factors of Severe Acute Pancreatitis
 Ha Phuong Linh, Le Quoc Tuan, Dinh Cong Tiep (Vietnam)

EP-077 Assessing the Status of Pain Management in Patients with Acute Pancreatitis
 Le Thi Hoang Yen, Nguyen Khac Hung Manh, Le Thi Kim Thanh, Nguyen Thi Dao (Vietnam)

EP-078 A Case of Hemodynamic Unstable Solder Due to Traumatic Pancreas Head Injury with Pelvic Bone 
Fracture: Staging Whipple’s Operation is an Option?

 Sung Yub Jeong, Hojun Lee, Yoonhyun Lee (Korea)

EP-079 Circulating Cytokines Allow for Identification of Malignant Intraductal Papillary Mucinous Neoplasm  
of the Pancreas

 Ning Pu, Qiangda Chen, Jicheng Zhang, Hanlin Yin, Dansong Wang, Yuan Ji, Shengxiang Rao, Tiantao Kuang,  
Xuefeng Xu, Wenchuan Wu, Wenhui Lou (China)

EP-080 Association between Hypertriglyceridemic Waist Phenotype and Risk of Acute Pancreatitis:  
A Nationwide Population-based Study

 Kwang Hyun Chung, Young Hoon Choi, In Rae Cho, Byoung Kwan Son, Ji Kon Ryu, Yong-Tae Kim,  
Kyung-Do Han, Sang Hyub Lee (Korea)

EP-081 The Association between Acute Pancreatitis and Dementia in Diabetes Mellitus: A Korean  
Population-based Cohort Study

 Woo Hyun Paik, Dong Kee Jang, Soyoung Cho, Jin Ho Choi, Min Kyu Kim, In Rae Cho, Ji Kon Ryu, Yong-Tae Kim,  
Kyung-Do Han, Sang Hyub Lee (Korea)

EP-082 Low Body Mass Index Increases the Risk of Acute Pancreatitis in Type 2 Diabetes: A Nationwide  
Cohort Study

 Young Hoon Choi, Kyung-Do Han, In Rae Cho, In Seok Lee, Ji Kon Ryu, Yong-Tae Kim, Kwang Hyun Chung,  
Sang Hyub Lee (Korea)

EP-083 The Association between Smoking, Changes in Smoking Behavior, and Acute Pancreatitis:  
A Population-based Cohort Study in Korea

 Jae Min Lee, Kyung Do Han, Sang Hyub Lee, Jin Myung Park, Namyoung Park, Hankyu Jeon, Hyun Jin Kim,  
Ji Kon Ryu, Yong-Tae Kim (Korea)
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EP-084 Acute Pancreatitis Increases the Risk of Gastrointestinal Cancer in Type 2 Diabetic Patients:  
A Korean Nationwide Cohort Study

 Jin Ho Choi, Woo Hyun Paik, Dong Kee Jang, Min Kyu Kim, Ji Kon Ryu, Yong-Tae Kim, Kyung-Do Han,  
Sang Hyub Lee (Korea)

EP-085 Association between Glycemic Status and the Risk of Acute Pancreatitis: A Nationwide  
Population-based Study

 In Rae Cho, Kyung-Do Han, Sang Hyub Lee, Young Hoon Choi, Kwang Hyun Chung, Jin Ho Choi, Namyoung Park,  
Min Woo Lee, Woo Hyun Paik, Ji Kon Ryu, Yong-Tae Kim (Korea)

EP-086 Polymorphisms of the Tumour Necrosis Factor Alpha (TNF-α) Gene and the Severity of Acute 
Pancreatitis: A Systematic Review and Meta-analysis

 Wing Kiu Chou, Stephen Lam, Bhaskar Kumar (United Kingdom)

EP-087 Systematic Review and Meta-analysis of MRI Features for Differentiating Autoimmune Pancreatitis 
from Pancreatic Adenocarcinoma

 Seung Bae Yoon, Tae Yeon Jeon, Sung-Hoon Moon, Sang Min Lee, Myung-Hwan Kim (Korea)

EP-088 Acute Pancreatitis: A Cross-sectional Study of Etiology, Clinical Profile, and Outcomes During  
the Last Five Years in Sanglah Hospital Bali

 Ni Wayan Wina Dharmesti, I Dewa Nyoman Wibawa, I Gusti Agung Suryadarma, I Ketut Mariadi,  
Gde Somayana (Indonesia)

EP-089 The Correlation between Pancreatic Exocrine Insufficiency Severity Estimated by PEI-Q and  
CT-based Morphologic Severity in Patients with Chronic Pancreatitis

 Jae Min Lee, Sang Hyub Lee, Young Hoon Choi, Sung Yong Han, Jung Hyun Jo, Jung Wan Choe, Eui Joo Kim,  
Dong Kee Jang, Min Kyu Jung (Korea)

EP-090 Risk Factors of Acute Pancreatitis in Young Adult: Nationwide Population-based Cohort Study in Korea
 Namyoung Park, Jae Min Lee, Jin Myung Park, Sang Hyub Lee, Min Woo Lee, Jin Ho Choi, In Rae Cho,  

Woo Hyun Paik, Ji Kon Ryu, Yong-Tae Kim, Kyung-Do Han (Korea)

EP-091 Comparison of Prognostic Value of Inflammatory Markers of Interleukin-6, Procalcitonin and 
C-reactive Protein in the Early Stage of Acute Pancreatitis

 Min Young Do, In Rae Cho, So Young Han, Sung Ill Jang, Dong Ki Lee, Jae Hee Cho (Korea)

EP-092 Terminal Ileitis and Colitis in a Patient with IgG4-associated Cholangitis: A Case Report
 Anna Ufimtseva, Alexey Okhlobystin (Russian Federation)

EP-093 A Population-based Cohort Study on the Incidence and Risk Factors for Acute Pancreatitis:  
A Comparison by Age Group

 Jin Myung Park, Namyoung Park, Sang Hyub Lee, Kyung Do Han, Jae Min Lee, Ji Kon Ryu, Yong-Tae Kim,  
Chang Don Kang  (Korea)

EP-094 Endoscopically Treated Walled-off Necrosis in Emphysematous Pancreatitis: A Case Report
 Han Taek Jeong, Donghyup Kwak, Jimin Han, Ho Gak Kim (Korea)

EP-095 The Choice of the Method of Treatment of Postoperative Destructive Pancreatitis in Patients after 
Surgical Interventions on the Liver and Biliary Tract

 Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, Abdurakhmon Ashurov, Fazlidin Najmudinov,  
Loik Mirov, Islomidini Azam, Zarif Jahongirzoda (Tajikistan)
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EP-096 Improvement of the Results of the Treatment of Biliary Pancreatitis Complicated with Mechanical 
Jaundice

 Farukh Makhmadov, Akbar Murodov, Abdurakhmon Ashurov, Fazlidin Najmudinov, Davlatmurod Sadulloev,  
Islomidini Azam (Tajikistan)

EP-097 Choice of the Method of Pancreatoduodenal Resection
 Farukh Makhmadov, Akbar Murodov (Tajikistan)

[Pancreas - Malignant]
EP-098 Prognostic Relevance of the Tumor Location in Patients with Resected Left-sided Pancreatic Ductal 

Adenocarcinoma
 Eunhye Lee, Yoo-Seok Yoon, Jun Suh Lee, Boram Lee, Moonhwan Kim, Yeongsoo Jo, Jin-Young Jang, Wooil Kwon, 

Hongbeom Kim, Hee Ju Sohn, Mirang Lee, Chang-Sup Lim, Ho-Seong Han (Korea)

EP-099 Portal Annular Pancreas - A Rare Congenital Anomaly Not to be Missed During Pancreatic Resections
 Shreeyash Modak, G V Rao (India)

EP-100 It is Time to Acknowledge the Prognostic Significance of Radiologic Splenic Vessel Involvement in 
Pancreatic Body and Tail Cancer: Retrospective Multicenter Study

 Young-Dong Yu, Joo-Hyun Lee, Yoo-Jin Choi, Hye-Sung Jo, Sae-Byul Choi, Wan-Bae Kim, Hyung-Joon Han,  
Tae-Jin Song, Dong-Sik Kim (Korea)

EP-101 Type 9 Hepatic Arterial Anomaly During Pancreatoduodenectomy - A Word of Caution
 Shreeyash Modak, G V Rao (India)

EP-102 Outcomes of Pancreato-jejunostomies in a Low Volume Hepato-pancreato Biliary Surgery Unit in Sri 
Lanka

 Duminda Subasinghe, Sarith Ranawaka, Sathika Gunarathna, Rajah Mowshica, Sarah Haputantri,  
Ravindri Jayasinghe, Harshima Wijesinghe, Vihara Dassanayake, Sivasuriya Sivaganesh (Sri Lanka)

EP-103 Initial Manifestation of Clinical Acute Pancreatitis in Pancreatic Cancer; A Retrospective, Matched 
Cohort Study

 Dongwook Oh, Tae Jun Song (Korea)

EP-104 A Real-world Analysis of Nanoliposomal-irinotecan with 5-fluorouracil and Folinic Acid as  
Third- or Later-line Therapy in Patients with Metastatic Pancreatic Adenocarcinoma

 Jung Won Chun, Sang Myung Woo, Sang Hyub Lee, Jin Ho Choi, Namyoung Park, Joo Seong Kim, In Rae Cho,  
Woo Hyun Paik, Woo Jin Lee, Ji Kon Ryu, Yong-Tae Kim (Korea)

EP-105 Predicting Roles of Neutrophil-to-lymphocyte Ratio for the Tumor Grade and Prognosis in  
Pancreatic Neuroendocrine Tumors

 Byoung Kwan Son, Jung-Soo Pyo, Dongwook Oh, Kwang Hyun Chung (Korea)

EP-106 Performance and Diagnostic Yield of Ultrasound-guided Tissue Acquisition for Next-generation 
Sequencing in Pancreatic Adenocarcinoma

 Sung Hyun Cho, Dongwook Oh, Tae Jun Song, Do Hyun Park, Dong-Wan Seo, Sung Koo Lee, Myung-Hwan Kim,  
Sang Soo Lee (Korea)
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EP-107 Clinical Application of Machine Learning in the Assessment of Pulmonary Embolism in Patients with 
Gastrointestinal Cancer

 Joo Seong Kim, Kyungdo Kim, Sang Hyub Lee, Seung-Bo Lee, Kwangsoo Kim, Dongmin Kim, Min Woo Lee,  
Namyoung Park, Jin Ho Choi, In Rae Cho, Woo Hyun Paik, Jun Kyu Lee, Ji Kon Ryu, Yong-Tae Kim (Korea)

EP-108 Real World Experience of Nanoliposomal Irinotecan with Fluorouracil/leucovorin for the Treatment of 
Advanced Pancreatic Cancer

 Chang Min Cho, Min Kyu Jung, Dong Wook Lee, Joon Heo (Korea)

EP-109 Distinguished Composition, Diversity and Metabolic Pathways of Intra-tumoral Microbiome in 
Unresectable Pancreatic Cancer via EUS

 Min Woo Lee, Sang Hyub Lee, Nam Young Park, Jin Ho Choi, In Rae Cho, Woo Hyun Paik, Ji Kon Ryu, Yong Tae Kim,  
Yong Jun Cho, Yeon Ran Kim, Yeong Jae Seok (Korea)

EP-110 Carcinosarcoma Originating from the Pancreas that Mimicked a Pancreatic Cystic Neoplasm:  
A Case Report

 Joon Oh Park, Byung Soo Kwan, Sang Goon Shim, Kwang Min Kim, Dae Hyeon Cho, Jung Won Lee,  
Sung Min Kong, Jun Young Kim (Korea)

EP-111 NGS-based Targeted Gene Mutational Profiles in Korean Patients with Pancreatic Cancer
 Kwangrok Jung, Sejoon Lee, Hee Young Na, Ji-Won Kim, Jong-Chan Lee, Jin-Hyeok Hwang, Jin Won Kim,  

Jaihwan Kim (Korea)

EP-112 Association between Chemotherapy Response and Metal Stent Patency in Patients with Advanced 
Pancreatic Cancer

 Jinwoo Ahn, Dong-Won Ahn, Jaewoo Park, Kwangrok Jung, Jong-Chan Lee, Jin-Hyeok Hwang, Ji Bong Jeong,  
Jaihwan Kim (Korea)

EP-113 Extranodal Extension Influences Prognosis in Pancreatic Head Cancer: A Retrospective Cohort Study
 Min Kyu Sung, Hosub Park, Guisuk Park, Woohyung Lee, Ki Byung Song, Jae Hoon Lee, Song Cheol Kim,  

Dae Wook Hwang, Seung Mo Hong (Korea)

EP-114 Assessment for Improved Survival in Patients with Pancreatic Cancer Who Underwent Surgery
 Jae Hyup Jung, Jaewoo Park, Kwangrok Jung, Jong-Chan Lee, Jin-Hyeok Hwang, Jaihwan Kim (Korea)

EP-115 Clinical Benefit of Gemcitabine-based Chemotherapy for Extreme Elderly Patients with Pancreatic 
Cancer

 Dong Wook Lee, Chang Min Cho, Ho Gak Kim (Korea)
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Company Name:  Pharmbio Korea Inc. 
Tel:  +82-2-587-2551
Website:  www.pharmbio.co.kr 

Company Name:  Boston Scientific Korea Co., Ltd. 
Tel:  +82 2 3476-2121
Website:  www.bostonscientific.co.kr 

Pharmbio Korea was founded in 1999 by Mr. Bong-Kil Nam, the Chairman of the company. With innovative marketing strategies and construc- 
tive partnership with world renowned companies, Pharmbio Korea has continued expanding its scope of services and growing its revenue by 
30% (5 year CAGR). 
The company has provided a pipeline of innovative products in gastroenterology, general surgery, urology, ob-gyn among others. It has been 
recognized as one of the most influential companies in above-mentioned therapeutic areas and awarded the most outstanding company con- 
tributing to public health by Ministry of Knowledge and Economy in 2011.
The company is founded on its philosophy of innovation, integrity, open mind, and optimism. They are combined to develop quality pharma- 
ceutical products to fulfill unmet needs of patients and doctors. The company is committed to developing original pharmaceutical products 
with improved efficacy, safety, administration, and compliance of existing products. This is done by re-investing 40% of its revenue in research 
and development for new pharmaceutical products every year.
For strategic marketing of existing drugs as well as development of new drugs, the company maintains a close relationship with key opinion 
leaders(KOL’s). We participate in academic meetings with booth exhibition and host seminars, round table meetings, and conferences for many 
therapeutic areas. Through KOL’s, we listen to market and develop drugs based on their feedback. In addition, we promote our products by pro-
viding academia with clinical data on excellence of our drugs. 

When we challenge, we advance.
Boston Scientific transforms lives through innovative medical solutions that improve the health of patients around the world. Our work is guided 
by core values that define Boston Scientific culture and empower our employees. As a medical technology leader for more than 40 years, we ad-
vance science for life by providing a broad range of high performance solutions to address unmet patient needs and reduce the cost of healthcare.
Boston Scientific is dedicated to collaborating with healthcare professionals to develop a broad portfolio of meaningful innovations that improve 
outcomes, reduce costs, increase efficiencies and—most importantly—help more people in more places around the world live longer, healthier 
lives. Our products and technologies are used to diagnose or treat a wide range of medical conditions, including heart, digestive, pulmonary, 
vascular, urological, women’s health, and chronic pain conditions.
Boston Scientific seeks to consistently grow sales faster than average market revenue growth for our target markets, which can be attributed 
to our strategy of category leadership in key markets and diversification into high-growth adjacencies.
At Boston Scientific, we continue to raise the bar and are proud to be named to the Dow Jones Sustainability Index, Forbes America’s Most 
JUST Companies, Newsweek’s America’s Most Responsible Companies, 100 Best Corporate Citizens by 3BL Media and more. Boston Scien-
tific is proud to be recognized for our innovations that impact patients' lives, our performance as a company, our workplace culture and our 
contributions to communities around the world. 

Diamond

Platinum

Pharmbio Korea Inc. 

Boston Scientific Korea Co., Ltd.



36  

Sponsor & Exhibition Directory 

Company Name:  Myungmoon Pharm. Co., Ltd.  
Tel:  +82-2-6711-2074
Website:  www.mmpharm.co.kr

Company Name:  Ilsung Pharmaceuticals
Tel:  +82-2-3271-8800
Website:  www.ilsung-ph.co.kr

First of all, we would like to thank all of you who have been great support for Myungmoon pharmaceutical co.,Ltd. We, Myungmoon pharmaceu- 
tical company, are proud of a remarkable growth achieved since it was first founded in 1981 with a great ambition for the pursuit of the public 
healthcare. “MYUNGMOON” stands in Korean as a “distinguished house” and embodies its entrepreneurial spirit with a motto “pioneers of the 
public healthcare in harmony with human resources challenging the future.” One of the highlights in the past decade was the introduction of 
transdermal therapeutic system which was recognized as an introduction of transdermal therapeutic system which was recognized as an in- 
troductive chapter to the Korean pharmaceutical industry thanks to our research and development effort resulted in a new galenical form called 
PATCH. Now, we would like to do our utmost towards the 21st century for embodiment of the entrepreneurial spirit. For the purpose of realizing 
our mission, we will continue to upgrade our research and development efforts to be a specialized and characterized pharmaceutical company, 
as well as realize the effective total marketing and business philosophy. We will exert our efforts towards improving the national health and wel- 
fare through continuous research and development of the most advanced medicines until all disease on this land are disappeared.

In 1958, Daewon Pharm was established on the basis of founding idea: “the realization of human health.” Although we went through chrono- 
logical changes, it has been our unchanging role and mission to protect the public health as a company specialized in therapeutic agents. 
Daewon Pharm is a capable company that has developed new drugs using technological basis and manufacturing facility. We are devoting 
ourselves to develop numerous new products to improve the quality of life, and trying our best to become the representative pharmaceutical 
company of the Republic of Korea.

Myungmoon Pharm. Co., Ltd.

Ilsung Pharmaceuticals

Gold

Gold

Company Name:  Daewoong Pharmaceutical Co., Ltd. 
Tel:  +82-2-550-8800
Website:  www.daewoong.co.kr

Since its foundation in 1945, Daewoong Pharmaceutical has grown into Korea’s leading pharmaceutical firm through endless challenges 
and innovations in line with our corporate philosophy of ‘developing quality medicine to safeguard the health of the people and contribute to a 
healthier society.’
Daewoong Pharmaceutical has established itself as Korea's leading pharmaceutical company that researches, develops and manufactures 
medicines to compete in the global market by engaging in a wide range of partnerships with leading healthcare companies worldwide and 
building the most number of regional infrastructures compared to other Korean pharmaceutical firms.
Daewoong Pharmaceutical aspires to move beyond its title as Korea's leading pharmaceutical company to become a healthcare group of glob- 
al reputation. We will promote sustainable future growth by strengthening internal stability through responsible management, and responding 
quickly and flexibly to external environmental changes.
Daewoong Pharmaceutical will devote itself to become a global healthcare group that creates new values to advance human health and quality 
of life based on continuous innovation.

Daewoong Pharmaceutical Co., Ltd.Gold
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Company Name:  Olympus Korea Co., Ltd.
Tel:  +82-1544-3200
Website:  www.olympus.co.kr

Olympus Korea (OKR) was established in 2000 as the sixth overseas corporation of Olympus Group. After establishing, OKR has shared Olym-
pus’ brand value in the Korean market by providing various our products such as endoscope, Endo-therapy accessories and surgical products.
As a leading medical technology company, our Medical business uses innovative capabilities in medical technology, therapeutic intervention, 
and precision manufacturing to help healthcare professionals deliver diagnostic, therapeutic, and minimally invasive procedures to improve 
clinical outcomes, reduce overall costs, and enhance the quality of life for patients and their safety. Olympus’ Medical portfolio includes endo-
scopes, laparoscopes, and video imaging systems, as well as surgical energy devices, system integration customer solutions, medical services, 
and a wide range of endotherapy instruments for endoscopic and therapeutic applications.

Olympus Korea Co., Ltd.Gold

Company Name:  Abbott Korea 
Tel:  +82-2-3429-3500
Website:  www.kr.abbott

Company  Name:  Dong-A ST
Tel:  +82-2-920-8111
Website:  www.donga-st.com

At Abbott, we’re dedicated to helping people live more fully, in everything we do. We’re creating the future of healthcare through life-changing 
technologies and products that make you healthier and stronger, quickly identify when you have a medical need, and treat conditions to help 
you get back to doing what you love. With headquarters in north suburban Chicago, we serve people in more than 160 countries with leading 
medical devices, diagnostics, nutrition products and branded generic medicines. Our 113,000 colleagues are helping millions of people to live 
better and healthier, every day around the world. We are committed to bringing the benefits of our trusted medicines to more people in the 
world’s fastest-growing countries. We offer a broad portfolio of high-quality and differentiated branded generic medicines across multiple ther-
apeutic areas(GI, Women’s health, Cardio metabolic, Respiratory, CNS)

Dong-A ST focuses on ethical drugs, such as domestically developed new drugs like Stillen, Zydena, and Motilitone, medical devices, diagnosis, 
and overseas businesses
With its optimized research infrastructures such as its world-class, sophisticated research center completed in 2011, as well as its excellent 
researchers, Dong-A ST is furthering its efforts to develop global new drugs. Also, with the backing of these infrastructures, Dong-A ST vows 
to positively explore overseas markets, to expand its overseas exports, and to establish itself as a global pharmaceutical company, operating 
beyond the domestic market.

Abbott Korea

Dong-A ST

Silver

Silver
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Company Name:  Daewon Parmaceutical Co., Ltd.    
Tel:  +82-2-2204-7000
Website:  www.daewonpharm.com

Company Name:  Gema Healthcare Co., Ltd.    
Tel:  +82-2-815-2036
Website:  www.gema.co.kr

Company Name:  Boryung Pharmaceutical Co., Ltd.
Tel:  +82-2-740-3670
Website:  www.boryung.co.kr 

In 1958, Daewon Pharm was established on the basis of founding idea: “the realization of human health.” Although we went through chrono- 
logical changes, it has been our unchanging role and mission to protect the public health as a company specialized in therapeutic agents. 
Daewon Pharm is a capable company that has developed new drugs using technological basis and manufacturing facility. We are devoting 
ourselves to develop numerous new products to improve the quality of life, and trying our best to become the representative pharmaceutical 
company of the Republic of Korea.

Gema Healthcare Co., Ltd. has contributed to the development of the Invention industry through cooperation with gastroenterology for more 
than 20 years.
In 2019, we signed a Korean distribution contract with Micro-Tech, a global medical device company, and are competing with leading compa-
nies in the domestic gastroenterology treatment material market.
All the executives together with our employees are firmly struggled to make our company as one of top three brands ranked for endoscopy 
treatment in domestic market at the moment.
Through the competition and industry-academic cooperation with global medical device brands and domestic manufacturers, We do our best 
to become recognized company not only domestic but also overseas.

Boryung Pharmaceutical strives to be a company which will continue to practice‘contributing to the health of mankind’ by preparing for the 
future and taking on challenges with innovation.
Through our best efforts, Boryung Pharmaceutical has been accomplishing our mission of ‘contributing to the health of mankind’ and ‘practicing 
interdependence based on humanism’ ever since we were founded in 1963. From the times when our people sweat and toiled in the economic 
fronts, we have made every effort to free everyone from the pains of disease through constant research and producing high-quality medicine, 
even making efforts to ensure accurate delivery. As a result, the people of Korea have come to love our products, products such as Gelfos M, 
Yonggaksan, and Gu-sim, and we are proud that we have become the company that is now so familiar to all.

Daewon Pharmaceutical Co., Ltd

GEMA HEALTHCARE Co., Ltd.

Boryung Pharmaceutical Co., Ltd.

Bronze

Bronze

Bronze
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Company Name:  Taewoong Medical     
Tel:  +82-31-904-6196
Website:  www.taewoongmedical.com

Company Name:  M. I. Tech    
Tel:  +82-31-662-5645
Website:  www.mitech.co.kr

Taewoong Medical Co., Ltd, was founded in 1991 and obtained CE approval for Niti-S™ brand products with excellence through product quality 
and technical expertise.
We started business abroad with continuous growth and managed to obtain product qualification certificates in Japan, USA, China, Canada, 
Russia, and other countries. We continue to expand and currently export in more than 70 countries.
As a leading medical company, we manufacture a vast range of medical equipment of our own unique designs; mainly gastrointestinal medical 
metallic stents, urology stents, RFA treatment and variety of accessories.
Our objective is to maintain high levels of innovation, knowledge, and technical expertise to provide solutions for patient’s comfort. In addition, 
we are continuously expanding into new businesses and high-growth adjacent markets to reach out to more patients around the world.
We will always continue to deliver our values and invest our passion and energy for the greater benefit of all patients.

M.I.Tech, based in South Korea and established in 1991, develops, manufactures and provides its own unique medical devices in the field of di-
gestive endoscopy to improve patients’ quality of life. As a GI stent leading company, M.I.Tech proudly provides the metal stents to more than 60 
countries.
Furthermore, we are continuing to expand our business to more than gastroenterology.M.I.Tech manufactures all products under a strict quali-
ty management system by maintaining the global standard, ISO 13485:2003.
We try to consistently reinforce our R&D potential based on accumulated experience and knowledge to continue satisfying the quality demands 
from customers.

Taewoong Medical 

M.I.Tech 

Bronze

Bronze
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Sapphire

Company Name:  Bristol Myers Squibb (Celgene)
Tel:  +82-2-3404-1300 
Website:  www.bms.com/kr

Company Name:  Hanlim Pharm Co., Ltd.
Tel:  +82-2-3489-6000
Website:  www.hanlim.com:49324/eng/

Company Name:  Siemens Healthineers Ltd.
Tel:  +82-2-3450-7000
Website:  www.siemens-healthineers.com/kr

Company Name:  YUHAN
Tel:  +82-2-828-0181
Website:  www.yuhan.co.kr

Company Name:  Cook Medical Korea 
Tel:  +82-2-6292-3500
Website:  www.cookmedical.com

Company Name:  JEIL PHARMACEUTICAL CO., LTD. 
Tel:  +82-2-549-7451
Website:  https://www.jeilpharm.co.kr/english/

Company Name:  SK Chemicals 
Tel:  +82-2-2008-2008
Website:  www.skchemicals.com/en/
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Ruby

Company Name:  Finemedix Co., Ltd.
Tel:  +82-53-741-8388
Website:  www.finemedix.com 

Company Name:  Jjiin Commerce & Trading Co., Ltd 
Tel:  +82-2-453-1226 
Website:  www.Jiincnt.com 

Company Name:  Menarini Korea, Ltd
Tel:  +82-2-2037-7399 
Website:  www.menariniapac.co.kr/

Company Name:  Hana Pharm Co., Ltd.
Tel:  +82-2-577-7667
Website:  www.hanaph.co.kr

Company Name:  Medtronic Korea
Tel:  +82-2-3404-3600
Website:  www.medtronic.co.kr

Company Name:  Standard Sci-Tech Inc.
Tel:  +82-2-922-3605
Website:  www.standard4u.com
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Pearl

Company Name:  DK Medical Solutions
Tel:  +82-2-3484-0900
Website:  www.dkms.co.kr/

Company Name:  GC Cell (Green Cross Cell)
Tel:  +82-31-736-6700 
Website:  www.gccell.com

Company Name:  HK inno. N
Tel:  +82-2-6477-0000
Website:  www.inno-n.com

Company Name:  Ildong Pharmaceutical Co., Ltd,
Tel:  +82-2-526-3114 
Website:  www.ildong.com 

Company Name:  S&G Biotech
Tel:  +82-31-748-6625
Website:  www.sngbio.co.kr

Company Name:  Fresenius Kabi Korea Ltd. 
Tel:  +82-2-3484-0900
Website:  www.fresenius-kabi.com/kr/

Company Name:  Hanmi Pharm. Co., Ltd. 
Tel:  +82-2-410-9114
Website:  www.hanmi.co.kr

Company Name:  Hyundai Pharm
Tel:  +82-31-8086-7192
Website:  www.hyundaipharm.co.kr/

Company Name:  Pfizer Korea
Tel:  +82-2-317-2114
Website:  www.pfizer.co.kr/

Company Name:  Servier Korea
Tel:  +82-2-3415-8500
 Website:  www.servier.co.kr

Sponsor & Exhibition Directory 



Abstract Book



44  

Friday, April 22 (Day 1)

Symposium 1. Multidisciplinary approach to advanced biliary cancer in the real world

S1-1 Standard chemotherapy and on-going trials Sang Myung Woo (Korea) … 62

S1-2 Immunotherapy and molecular-based target therapy Nilofer S Azad (USA) … 64

S1-3 Radiotherapy in biliary malignancies Eui Kyu Chie (Korea) … 66

S1-4 Endoluminal ablation therapy: RFA and PDT Jae Hee Cho (Korea) … 68

Symposium 2. Advances in early detection of pancreatic cancer   

S2-1 Management of patients with increased risk for familial pancreatic cancer Michael Goggins (USA) … 72

S2-2 Surveillance for pancreatic cancer in chronic pancreatitis Jae Hyuck Chang (Korea) … 73

S2-3 Clinical risk factors of pancreatic cancer in Koreans Byung Kyu Park (Korea ) … 77

S2-4 Screening of pancreatic cancer for early diagnosis Keiji Hanada (Japan) … 79

Symposium 3. Acute pancreatitis: Recent guidelines and future research

S3-1 Summary of revised Korean acute pancreatitis guideline Sang Hyub Lee (Korea) … 84

S3-2 Utmost need of a post-acute pancreatitis EBM guideline Péter Hegyi (Hungary) … 87

S3-3 Recent trends of acute pancreatitis guidelines: A comparison Dong Kee Jang (Korea) … 89
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FP 2-2 The comparison of two types of guidewires for passing hilar biliary stricture during endoscopic retrograde 
cholangiopancreatography: A randomized controlled trial Sung Yong Han (Korea) … 203
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The term advanced biliary cancer (ABC) refers to all tumors arising from bile duct epithelium. ABCs are charac-

terized by their rarity, difficulty in diagnosis, and overall poor prognosis. This leads to a paucity of data from which to 

define the natural history and optimal treatment regimens. Overall, these are highly lethal cancers with a few reported 

long-term survivors. Currently, surgical resection remains the only potentially curative treatment, but many patients 

develop recurrence. In addition, a limited number of patients can be candidates for curative resection at diagnosis. 

Therefore, chemotherapy is inevitable choice for the treatment of advanced ABC.

Gemcitabine plus cisplatin (GP) is considered a standard option for advanced biliary cancer. A randomized phase III 

trial (ABC-02 trial) showed the superiority of gemcitabine plus cisplatin over gemcitabine alone.1 In that study, after a 

median follow-up of 8.2 months, the median overall survival was 8.1 months in the gemcitabine-only group and 11.7 

months in the gemcitabine plus cisplatin group (p < 0.001). One large retrospective study of Korea reported that GP was 

superior to capecitabine plus cisplatin in prolonging overall survival, despite increasing the rate of grade 3/4 adverse 

events.2 However, while this is a definite step forward, a 3-month survival extension among ABC patients is modest at 

best. In addition, this regimen has not been compared head to head with other gemcitabine based combinations with the 

sole exception of gemcitabine plus S-1.3 Gemcitabine plus S-1 (GS) was found to be non-inferior to GC [median OS: 

13.4 months with GP and 15.1 months with GS, HR, 0.945; 90% confidence interval (CI), 0.78-1.15; P = 0.046 for 

non-inferiority]. Another reasonable, possibly better tolerated option is Gemcitabine plus oxaliplatin (GEMOX).4 

However, one advantage of starting with gemcitabine plus cisplatin or S-1 is that it leaves open the option of short-term 

infusional FU plus LV and oxaliplatin (FOLFOX) as a second-line regimen. Gemcitabine monotherapy, 5-fluorouracil 

plus leucovorin, or single-agent capecitabine are reasonable options for patients with a borderline performance status. 

There are few prospective trials comparing specific chemotherapy regimens in the second-line setting for ABC, and 

the selection of candidates for second-line therapy as well as the optimal regimen are not established. Recent data of 

the ABC-06 trial has provided slight evidence for the use of second-line chemotherapy after progression on cisplatin 

plus gemcitabine combination.5 In this study, mFOLFOX plus active symptom control (ASC) improved overall surviv-

al after progression on cisplatin gemcitabine combination compared with ASC alone, with an increase in 6- and 

12-month OS rate. 

Liposomal irinotecan plus 5-FU/LV can be considered as one of the treatment options for ABC patients with ABC 
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whose disease has progressed on gemcitabine/cisplatin.6 In the randomized phase 2 NIFTY trial, investigator-assessed 

PFS data demonstrated similar efficacy outcomes favoring the addition of liposomal irinotecan. The median PFS in 

the combination arm was 3.9 months (95% CI, 2.7-5.2) compared with 1.6 months (95% CI, 1.3-2.2) in the 5-FU/LV 

arm (HR, 0.48; 95% CI, 0.34-0.69; P < .0001). 

Immunotherapy with an immune checkpoint inhibitor may be particularly beneficial for CC patients whose tumors 

have DNA dMMR/high levels of MSI (MSI-H), programmed cell death 1 ligand 1 (PD-L1) overexpression, although 

the predictive value of PD-L1 overexpression remains uncertain.

We herein review recent published data regarding the use of systemic therapies in ABC patients, with a particular fo-

cus on on-going clinical trials. Isocitrate dehydrogenase (IDH) and fibroblast growth factor receptor (FGFR) targeted 

therapies are all discussed elsewhere.
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Research Field

My research has focused on the advancement of novel therapeutics for patients with advanced gastrointestinal can-

cers, with emphasis on colorectal and cholangiocarcinoma. I am the lead investigator on multiple clinical trials of nov-

el agents and also have a laboratory footprint for hypothesis generation as well as clinical correlative work. I am cur-

rently acting as or have served as Principal Investigator on 37 therapeutic clinical trials, 20 of which are inves-

tigator-initiated and designed and led by me, (9/18) investigator-initiated are multi-center). I hold 9 Investigation New 

Drug authorizations (INDs) for my studies with the Food and Drug Administration (FDA).

I have particular expertise in epigenetic therapy and combinatorial immune approaches. I have run the largest clin-

ical trials of novel epigenetic agents in GI cancers, first under the auspices of the Stand Up 2 Cancer/American 

Association of Cancer (SU2C/AACR) Epigenetics Dream Team grant, and later leveraging other peer-reviewed fund-

ing including Department of Defense and Lustgarten Foundation awards. Our work was the first to demonstrate 

proof-of-concept that epigenetic modulators can reverse epigenetic abnormalities in GI cancer patients. Building on 

this work, we have been the first to demonstrate activity of epigenetic therapy in GI cancers, first in combination with 

cytotoxic chemotherapy to reverse chemotherapy resistance and now ongoing efforts in combining epigenetic modu-

lators with immune checkpoint inhibition.
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Introduction

Despite lack of level I evidence, radiotherapy have been employed in the various clinical scenarios for the manage-

ment of biliary malignancies. Revolutionary development in technology and deeper understanding of radiation biol-

ogy paved the way for novel radiation techniques in various forms and fractionation schemes.

Resectable disease 

Radiotherapy, mostly in conjunction with concurrent chemotherapy, have been employed to improve local control 

and survival after resection. Early reports have focused on demonstrating the role of combined adjuvant therapy over 

surgery alone, especially in high risk patients, such as margin or nodal involvement. (1) Recently conducted pop-

ulation based studies have shown independent positive impact of radiotherapy irrespective of margin status or receipt 

of chemotherapy. (2-4) This have been validated through Korean multicenter retrospective analysis, KROG 18-14. (5) 

Radiotherapy have also played core role as neoadjuvant treatment prior to liver transplantation. 

Locally advanced disease

Propensity score matched National Cancer Database analysis found additional benefit of chemoradiotherapy over 

chemotherapy in extrahepatic cholangiocarcinoma across all patients without distant metastasis. (6) Similar finding 

was observed in analysis using Taiwanese Cancer Registry for intrahepatic cholangiocarcinoma. (7) 

Additional radiotherapy, either external teletherapy or intraluminal brachytherapy, have shown to improve biliary 

patency and survival in multiple prospective trials and consequent meta-analysis including selected 12 studies. (8-9)

Novel technique

Various regimen have been employed as neoadjuvant treatment prior to transplantation following Mayo experience. 



 Symposium 1. Multidisciplinary approach to advanced biliary cancer in the real world

67 

Multiple dose response analysis using various combination in variety of clinical setting have repeatedly demonstrated 

positive relationship. Novel treatment techniques have been employed in the management of cholangiocarcinoma as a 

means to deliver higher dose. Recently conducted meta-analysis of stereotactic body radiotherapy studies have re-

ported 1 year local control of 83.4% with acceptable toxicity profile. (10-11) Two studies are currently recruiting to test 

feasibility of SBRT with systemic chemotherapy. Several studies evaluating particle beam therapy, either proton or car-

bon, have reported feasibility of this novel technique with varying results.

Conclusions

Radiotherapy have shown positive impact in various clinical settings of cholangiocarcinoma. On top of current ra-

diation application in the form of conventional fractionation and intraluminal delivery, novel radiotherapy delivering 

higher radiation dose based on positive dose-response relationship is seeking wider penetration to daily practice.
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Introduction

Pancreatobiliary malignancy is relatively rare; however, it remains one of the most lethal malignancies and has a dismal 

prognosis. Endoscopic retrograde cholangiopancreatography (ERCP)-guided intraductal radiofrequency ablation 

(ID-RFA) and photodynamic therapy (PDT) have been applied to malignant biliary stricture because those were promis-

ing, minimally invasive treatments for unresectable malignant biliary strictures. Although both treatments are palliative 

treatment rather than curative, there are still many questions about their positive effects on stent patency and survival. 

Therefore, I will discuss the characteristics and differences between ID-RFA and PDT in malignant biliary stricture. 

ERCP guided ID-RFA

To date, several studies have reported positive therapeutic outcomes for ID-RFA1-7. A meta-analysis by Sofi et al.8 

demonstrated that median survival rates were significantly better in ID-RFA with biliary stent placement than in bili-

ary stent placement only (285 days versus [vs.] 248 days; P < 0.001). Yang et al.9 also reported that endoscopic ID-RFA 

combined with stenting can significantly prolong survival (mean [± SD] survival time, 13.2 ± 0.6 months vs. 8.3 ± 0.5 

months; P < 0.001) and stent patency (6.8 months vs. 3.4 months; P = 0.02) without increasing the incidence of ad-

verse events in 65 patients with unresectable extrahepatic cholangiocarcinoma. However, in a Korean prospective 

randomised phase II trial, 48 patients with inoperable malignant biliary strictures were randomly assigned to either an 

RFA (ID-RFA + uncovered SEMS) or non-RFA (uncovered SEMS only) group. Kang et al.10 showed that the median 

duration of stent patency, and median overall survival were not different between the groups (132.0 days vs. 116.0 

days; P = 0.440 and 244.0 days vs. 180.0 days; P = 0.281, respectively). To address these conflicting results, additional 

large-scale randomised studies have recently been conducted. Gao et al.11 compared the efficacy and safety between the 

RFA+ stent group and the stent-only group in patients with unresectable malignant biliary obstruction and showed 

that median OS was significantly higher in the RFA group (14.3 vs 9.2 months; hazard ratio [HR] 0.49 [95% con-

fidence interval (CI) 0.35–0.68]; P < 0.001). 
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PDT

PDT is a technique for palliation of unresectable malignant biliary stricture. PDT incorporates the use of a photo-

sensitizing agent, which selectively accumulates in proliferating tissue such as malignant tumors. Photoactivation with 

a red laser light generates reactive oxygen species, leading to selective tumor-cell death. Early experience with PDT 

showed impressive results in relieving cholestasis and prolonging survival. Ortner et al 12. published the first RCT that 

confirmed dramatic increase of median survival time after PDT compared with HCCA patients receiving only stent 

therapy. Another study by Zoepf et al.13 showed the median survival time after randomization in HCCA patients was 7 

months for the control group and 21 months for the PDT group (P = 0.0109). However, PHOTOSTENT-02 trial14 

showed the conflict result that PDT was associated with worse outcome than stenting alone. 

Conclusions

Recent studies have provided evidence that ID-RFA and PDT are safe, well-tolerated, and effective adjunctive treat-

ment in terms of stent patency as well as overall survival. Both are proposed as attractive endobiliary ablative therapies 

and are regarded to be an adjuvant method for the palliative care of patients with unresectable malignant biliary 

strictures. Actually, ERCP-guided ID-RFA has several advantages, including ease of delivery, controlled application of 

thermal energy, low cost, and fewer systemic side effects compared with PDT. However, due to the ongoing lack of 

comparative studies, the choice of local ablative therapy remains, in each case, an individual decision by the multi-

disciplinary team.
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Introducation 

Pancreas surveillance is recommended for individuals estimated to be at high-risk of developing PDAC. In the clin-

ic, family history, germline mutation status and patient age are used to determine who is an appropriate candidate for 

pancreas surveillance. The goals of pancreas surveillance are to detect pancreatic cancer at a stage when the disease is 

most-curable (Stage I PDAC), and to detect non-invasive neoplasms with high-grade dysplasia. 

The Cancer of the Pancreas Screening (CAPS) studies have been evaluating the utility and outcomes of pancreas 

surveillance for over twenty years. The multi-center CAPS5 study 

(clinicaltrials.gov NCT02000089) is a multicenter, prospective cohort study involving eight academic medical cen-

ters in the US (Johns Hopkins, University of Pennsylvania, University of Pittsburgh, Dana Farber Cancer Institute, 

University of Michigan, Case Western Medical Reserve University, Columbia University and Yale University) that 

opened to enrollment in 2014. Patients are enrolled based on CAPS international consensus guidelines who meet rec-

ommended age criteria; germline mutation carriers with a family history of pancreas cancer in a blood relative 

(BRCA2, ATM, CDKN2A, PALB2, HNPCC genes), CDKN2A mutation carriers and those with Peutz Jegher syn-

drome irrespective of family history), and those with a family history of pancreatic cancer in one first-degree and one 

second-degree relative with PDAC, or more than one first-degree relative with PDAC). 

The CAPS5 study has enrolled ~ 2000 subjects, almost half of whom have a germline variant in a pancreatic cancer 

susceptibility genes, (most commonly BRCA2 and ATM). We find among patients who maintain pancreas surveil-

lance, most of those diagnosed with pancreas cancer have had low-stage disease, the majority with Stage I disease. 

Survival of patients whose pancreatic cancer was diagnosed through surveillance is significantly longer than for pa-

tients whose pancreatic cancer is diagnosed outside surveillance. Only a few patients have had pancreatic resection for 

worrisome findings.

Conclusion

Most of the pancreatic cancers diagnosed in the CAPS high-risk cohort in recent years have had stage I disease.
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Introduction

Chronic pancreatitis is a complex inflammatory disease with pain as the most dominant symptom.[1] Pancreatic 

ductal adenocarcinoma (PDAC) can arise against a background of chronic (CP) although the relative risk varies con-

siderably, in part because of other contributing factors including the duration of the disease, tobacco consumption, ex-

cess alcohol consumption, diet and physical activity, and late onset diabetes melitus.[2] The incidence of pancreatic 

cancer is approximately 10 per 105 per year while the incidence and prevalence of CP are estimated at 5‒12 per 105 per 

year and 50 per 105 respectively.[3-6] The pooled relative risk estimates for pancreatic cancer among patients with CP 

varies from 2.7 to 13.3.[7-9] Among all risk factors associated with pancreatic cancer, CP has the highest relative risk 

(RR) of greater than 2, with lower risk RR (<2) for tobacco smoking, diabetes mellitus (not treated with metformin), 

family history or metabolic syndrome.[10] Subsets of subjects with family history of pancreatic cancer or those with 

new-onset diabetes over age 50 years also have higher risks.

The key determinants for screening are the prevalence of the disease, the accuracy of the screening methodology and 

the cost-benefit ratio of the screening.[11, 12] The prevalence of pancreatic cancer, is not high enough per se to justify 

general (primary) screening of the adult population.[11, 12] Thus, it is needed to screen subsets of CP cohorts who have a 

markedly elevated risk of pancreatic cancer.[13, 14] 

Chronic pancreatitis associated gene mutations

1. Protease serine 1 (PRSS1) gene

Unlike sporadic chronic pancreatitis, the risk of PDAC in patients with autosomal dominant hereditary chronic 

pancreatitis, where the disease is due to gain-of-function mutations in the protease serine 1 (PRSS1) gene (e.g. p.N29I, 

p.R122H, p.A16V), appears to be much greater, with a relative risk of up to 87 [19‒24].[15, 16] The risk of pancreatic 

cancer in affected individuals with an autosomal dominant history of hereditary pancreatitis due to inherited PRSS1 

mutations is high enough to justify surveillance. Also, the risk of pancreatic cancer in affected individuals with an au-
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tosomal dominant history of hereditary pancreatitis but without PRSS1 mutations is high enough to justify 

surveillance. 

2. Other genes

Cystic fibrosis transmembrane conductance regulator (CFTR) mutations in patients with chronic pancreatitis are 

also associated with a small increased relative risk of PDAC [26‒30].[17-19] There is no established direct association 

however, between other inherited genes, variants or polymorphisms in patients with chronic pancreatitis linked to 

pancreatic cancer including a the serine protease inhibitor Kazal type 1 (SPINK1), chymotrypsin C (CTRC), or car-

boxyl-ester lipase (CEL) [30‒38].[20-23] Therefore, the risk of pancreatic cancer in patients with chronic pancreatitis as-

sociated with other germline mutations including those of SPINK1, CFTR, CTRC, CPA1, and CEL, is not high enough 

to justify screening or surveillance.

Sporadic chronic pancreatitis

The prevalence of pancreatic cancer in sporadic chronic pancreatitis is not high enough to justify screening or 

surveillance. Obesity, pancreatic duct dilatation, biliary stricture, high age, new onset diabetes mellitus, smoking, and 

alcoholics have been reported in previous studies as risk factors for PDAC in patients with CP.[24-27] Thus, screening for 

pancreatic cancer in CP patients with risk factors is recommended.

Surveillance methods, initiation, and frequency

The best available surveillance methods are CT and MRI. EUS should not be used for surveillance as early tumors 

may be obscured by inflammation, fibrosis and calcification. Surveillance should only be introduced after diagnosis of 

CP with risk factors or the age of 40 years in patients with autosomal dominant hereditary chronic pancreatitis and 

stopped when the patient would no longer be suitable for surgical intervention. The frequency of surveillance will de-

pend on the protocol being followed and may be modified according to molecular testing. 

Patients should be advised to avoid use of tobacco, not drink alcohol, and have a balanced healthy diet containing 

daily fruit and vegetables with a high folate intake, whilst moderating the intake of red meat and taking some form of 

regular high physical exercise, altogether aiming to avoid obesity.

Conclusions

Altogether, we require better estimates of pancreatic cancer relative risk in CP, and we need more outcome in-

formation on prospective surveillance in hereditary pancreatitis. In addition, we need better overall disease models 

where the interaction of multiple risk factors and their cumulative or potentiating effects can be defined and where 

guidance on the use of early detection biomarkers can be accurately defined.
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Introduction

The global burden of pancreatic cancer has increased markedly over the past few decades,1 and its incidence is ex-

pected to increase further in the future with an aging population and active diagnostic testing. Primary prevention 

strategies and identifying individuals at high risk are important for reducing deaths from pancreatic cancer. In this lec-

ture, I will discuss the risk factors for pancreatic cancer related to lifestyle and accompanying diseases in Koreans.

Risk factors of pancreatic cancer 

The etiology of pancreatic cancer remains unclear. Smoking, obesity, heavy alcohol consumption, type 2 diabetes, 

and dietary factors have been suggested as modifiable risk factors, whereas age, sex, genetic risk factors, and chronic 

pancreatitis are known non-modifiable risk factors.2,3 Smoking is the most important lifestyle-related risk factor, ac-

counting for approximately 20% of all pancreatic cancers. The relative risk of smoking for pancreatic cancer was 1.6–
2.2 for current smokers and 1.1–1.2 for former smokers compared with never smokers.4 Obesity is another life-

style-related risk factor for pancreatic cancer. Overweight and obese people had a 10% and 20% increased risk of pan-

creatic cancer, respectively, compared with people with normal weight.5 Subjects with a body mass index (BMI) of ≥30 

kg/m2 had a 1.15- to 1.53-fold increased pancreatic cancer risk compared with those with a normal BMI.3 The risk of 

pancreatic cancer was associated with high alcohol intake, but not with low-to-moderate alcohol intake. Patients with 

new-onset diabetes have a nearly 6–8-fold increased risk of developing pancreatic cancer, while those with long-stand-

ing diabetes have a 1.5- to 2-fold increased risk.6 Approximately 80% of patients with pancreatic cancer have hyper-

glycemia or diabetes at diagnosis. New-onset diabetes is considered a manifestation of pancreatic cancer and 

long-standing diabetes is a risk factor for the development of pancreatic cancer.
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Clinical risk factors of pancreatic cancer in Koreans

Our group conducted a study on the risk factors for pancreatic cancer in Koreans using the Korean National Health 

Insurance database.7 Subjects who participated in the health examination program between 2005 and 2006 were in-

cluded and followed up until 2017. During the 11.5 years follow-up, 22,543 of the 7,445,947 participants were newly 

diagnosed with pancreatic cancer. Compared with normal-weight subjects, pancreatic cancer risk was higher in those 

with severe obesity (BMI ≥28 kg/m2) (HR=1.16; 95% CI, 1.11–1.23). Subjects with diabetes had an increased risk 

compared to those without diabetes (HR=1.48; 95% CI, 1.43–1.53). Current smokers were at a higher risk than never 

smokers (HR=1.43; 95% CI, 1.38–1.48). The population attributable fractions (PAFs) for smoking and obesity were 

calculated. Smoking was associated with a PAF of 9.6% in men, 1.2% in women, and 6.0% in all participants. PAFs for 

obesity were 2.9%, 4.3%, and 3.7%, respectively. Current smoking combined with diabetes increased the risk com-

pared to never smokers without diabetes (HR=2.13; 95% CI, 2.00–2.28). Current smoking combined with BMI ≥25 

kg/m2 had an increased risk compared with never smokers with BMI <23 kg/m2 (HR=1.55; 95% CI, 1.46–1.65). In an-

other study using data from the National Health Examination of Koreans, Koo et al. reported that the risk of pancreatic 

cancer increased in proportion to the fasting glucose level.8

Conclusions

The identification of modifiable risk factors for pancreatic cancer can reduce the burden of this disease. Smoking, 

obesity, and diabetes are significant modifiable risk factors of pancreatic cancer in Koreans. Smoking combined with 

diabetes or obesity further increases the risk. Lifestyle modifications for smoking and obesity are beneficial for the pre-

vention of pancreatic cancer.
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Introduction

Early-stage diagnosis has been considered essential in improving the prognosis of patients with pancreatic cancer 

(PC). A recent multicenter study by the Japan Study Group on the Early Detection of Pancreatic Cancer reported that 

patients with resected stage 0 and I PC had favorable 10-year survival rates. However, indirect findings, such as dilata-

tion of the pancreatic duct and pancreatic cysts and small tumor lesions difficult to visualize, had been observed in 

many cases with stage 0 and I PC (1). In this lecture, we would like to present a review of the current issues regarding 

the screening and endoscopic approach in the diagnosis of cases with stage 0 PC.

Clinical features of stage 0 PC

As for the location of PC, 58% of cases were found in the pancreatic body. Diabetes mellitus (DM), tobacco use, 

Intraductal papillary mucinous neoplasm (IPMN), chronic pancreatitis, and heavy alcohol consumption were the 

most likely risk factors. Approximately 30% of cases complained of some symptoms. Approximately 20% of asympto-

matic cases were diagnosed during a medical health check-up, and 35% of those were incidentally diagnosed during 

screening or surveillance for other diseases, such as chronic hepatitis or DM. The elevation of tumor markers in cur-

rent clinical fields was rarely detected in cases with stage 0 PC. In cases of IPMN without mural nodules, an efficient 

follow-up is needed to check for concomitant PC (1,2). The value of semiannual endoscopic ultrasound (EUS) may be 

useful in diagnosing early-stage IPMN concomitant PC (3).

Imaging findings of stage 0 PC 

Dilatation of MPD detected by US was the most important initial finding. However, US detection of MPD stenosis 

may be limited. EUS and MRI including MRCP had favorable visibility in identifying MPD stenosis. Pancreatic cysts 

were detected on MRI in half of cases with stage 0 PDAC. Additionally, CT could detect localized pancreatic atrophy or 
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focal fatty changes of parenchyma in 30–64% of stage 0 PDAC. Focal branch duct dilatation, focal irregular stenosis, 

small cystic lesions, and distal dilatation of MPD were demonstrated frequently by EUS and MRCP. Pancreatic duct 

stricture detected on any kind of imaging method may suggest small PDAC, including stage 0 PC, and EUS should be 

performed to observe MPD stenosis (1,2). 

Imaging findings and pathological features of stage 0 PC

In many cases with stage 0 PC, focal pancreatitis with inflammatory cells, desmoplastic changes, fibrosis, and fatty 

infiltration were observed in the parenchyma around the PC lesion histopathologically. These pathologic observations 

often reflect imaging findings by CT and EUS. In some case with stage 0 PC, focal parenchymal atrophy around the 

cancer lesions were detected by CT, and hypoechoic areas around the MPD stenosis were also detected by EUS (1,2). 

Recently, the low papillary type stage 0 PC cases tend to spread into the main pancreatic duct (MPD), and its patho-

logical features may be reflected in imaging findings, with a long irregular MPD stenosis detected by MRCP, ERCP, or 

EUS (4).

Preoperative pathological diagnosis of stage 0 PC

Most cases with stage 0 PC do not demonstrate a formed mass on US, CT, MRI, and EUS images. ERCP and its as-

sociated pancreatic juice cytology have been expected to play an important role in preoperative pathological diagnosis. 

When EUS demonstrates a hypoechoic lesion around the MPD stenosis, usually the possibility of small invasive PC is 

considered, and the tendency is to perform EUS guided fine needle aspiration (EUS-FNA), initially. However, even if 

pathological findings of EUS-FNA are negative, it does not rule out stage 0 PC completely. EUS-FNA is hard to diag-

nose in case of stage 0 PC because this type of intra-epithelial neoplasia cannot be visualized by EUS. Pathological con-

firmation via pancreatic juice cytology plays an important role in the diagnosis of early-stage PC without a detectable 

mass, and that serial pancreatic juice aspiration cytologic examination (SPACE) can improve the sensitivity of cytology 

for preoperative pathological diagnosis of stage 0 PC (1,2). From these observations, in clinical guidelines for PC is-

sued by Japan Pancreas Association have supported that ERCP-associated pancreatic juice cytology is recommended in 

patients with abnormal pancreatic duct findings, but without mass lesions. In particular, attention should be paid to 

the development of post-ERCP pancreatitis (PEP) (5). 

Future evolutions for the diagnosis of stage 0 PC

SPACE may carry the risk of PEP; there have been a few reports about new diagnostic markers for early-stage PDAC 

using duodenal fluid (DF) (6). Collecting DF using a forward-view endoscope while performing an upper gastro-

intestinal endoscopy may be safer and less invasive. In the future, further studies for novel biomarkers will likely lead to 

the development of evolutionary methods utilizing DF and pancreatic juice for the early and accurate diagnosis of ear-

ly-stage PC (7).

Conclusions

Approaches for the diagnosis of early-stage PC including stage 0 have advanced in recent years. MRCP and EUS play 
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important roles in the detection of abnormal imaging results, such as local irregular MPD stenosis, caliber MPD 

changes, small cystic lesions, or branch duct dilatation. EUS could detect hypoechoic areas around the MPD stenosis 

in some cases with stage 0 PDAC. SPACE after placing an ENPD tube may have high diagnostic accuracy for confirm-

ing malignancy in cases with stage 0 PC.
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Introduction

Acute pancreatitis can range from a mild, self-limiting disease that requires no more than supportive care to severe 

disease with life-threatening complications. Therefore, to provide a framework for clinicians to use in managing acute 

pancreatitis and improve national health care, the Korean Pancreatobiliary Association (KPBA) established the first 

Korean guidelines for the management of acute pancreatitis in 2013. However, many challenging issues exist, which 

sometimes lead to differences in practice between clinicians. Taking the recent dramatic changes in the latest knowl-

edge together with newly obtained evidence, the KPBA committee decided to perform an extensive revision of the 

guidelines. The revised guidelines were developed mainly using Delphi methods, and the main topics of the guidelines 

are: 1) diagnosis; 2) severity assessment; 3) initial treatment, nutritional support, and convalescent treatment, and 4) 

the treatment of local complications and necrotizing pancreatitis. 

Diagnosis and Severity Assessment 

In this revised guideline, the diagnosis and severity assessment sections were largely the same as in the previous ver-

sion of the guideline. Some differences from the previous guidelines are as follows. (1) In the initial evaluation of acute 

pancreatitis, procalcitonin tests should be considered along with conventional C-reactive protein and hematocrit tests, 

etc. According to a systematic literature review study including 17 prospective studies, procalcitonin predicted pro-

gression to severe acute pancreatitis with a sensitivity of 72% and a specificity of 86%, and predicted infectious pancre-

atic necrosis with a sensitivity of 80% and specificity of 91%.1 Accordingly, a recommendation was added that pro-

calcitonin should be considered as an initial laboratory evaluation for acute pancreatitis in the revised guideline. (2) In 

addition to APACHE-II index, Bedside Index of Severity in Acute Pancreatitis (BISAP) and Systemic Inflammatory 

Response Syndrome (SIRS), which can be more easily applied in clinical practice, were additionally described in the 

severity assessment recommendations. 
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Initial Treatment, Nutritional Support, and Convalescent Treatment 

(1) A systematic review of 11 RCTs addressed the role of early enteral refeeding demonstrated early enteral refeeding 

within 48 hours of admission reduced the incidence of organ failure, infection and mortality.2 Therefore, this revised 

guideline emphasizes early oral feeding compared to the previous guideline, recommending that early oral feeding 

should be considered if possible, and enteral feeding if oral feeding is intolerable. (2) Routine use of prophylactic anti-

biotics is not recommended in the revised guideline. Three RCTs reported that the use of prophylactic antibiotics to 

prevent pancreatic infection in patients with severe acute pancreatitis or acute necrotizing pancreatitis without clinical 

evidence of infection did not reduce mortality or morbidity,3-5 and other studies reported that the use of prophylactic 

broad-spectrum antibiotics may increase the risk of multidrug-resistant or fungal infections.6,7 In addition, a technical 

review of 10 RCTs conducted in patients with severe acute pancreatitis or acute necrotizing pancreatitis showed that 

the use of prophylactic antibiotics does not significantly reduce mortality and infected pancreatic necrosis in a sub-

group analysis that includes only recent RCTs reported after 2002 or higher-quality trials.8 Consequently, these studies 

indicate that the evidence is still insufficient concerning the use of prophylactic antibiotics for the purpose of reducing 

infection-related complications and mortality in acute pancreatitis, including severe or necrotizing pancreatitis, sug-

gesting that additional large-scale RCTs for should be conducted for this issue in the future.

Treatment of local complication and necrotizing pancreatitis 

(1) Fine needle aspiration for the diagnosis of infectious pancreatic necrosis, the recommendation of the previous 

guideline, is excluded from the recommendation of the revised guideline. According to a post hoc analysis using a pro-

spective database of 208 patients in the Netherlands, 80-94% of infectious pancreatic necrosis can be diagnosed 

through clinical symptoms or imaging tests.9 Also, there is a report that the false-negative rate of fine needle aspiration 

test is as high as 20-25%, so a routine fine needle aspiration test for the diagnosis of infectious pancreatic necrosis is 

not recommended.10 (2) In the revised guideline, for interventions in patients with necrotizing pancreatitis, a step-up 

approach is recommended, starting with percutaneous or endoscopic drainage, and performing endoscopic or surgical 

necrosectomy if there is no clinical improvement. In the initially proposed step-up approach, video-assisted retro-

peritoneal debridement (VARD) was suggested as a minimally invasive surgical necrosectomy method.11 In recent 

years, with the development of endoscopic intervention, the endoscopic step-up approach, which performs endo-

scopic necrosectomy after endoscopic drainage, is also preferred. In particular, the endoscopic step-up approach caus-

es fewer complications such as fistulas compared to the surgical step-up approach.12,13 

Conclusions

We reflected the recently updated knowledge through this revision of the guideline for acute pancreatitis. However, 

there are still some areas of controversy among experts, and these areas should be resolved through future research.
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Acute Pancreatitis (AP) is one of the most common gastrointestinal disorders that requires hospitalization [1, 2]. 

Counting an average incidence rate of 50 per 100 000 persons, approximately four million cases of pancreatitis occur 

each year in the world, thus posing a severe economic and healthcare challenge. Despite the high mortality rate in the 

severe form of the disease, generally AP is a mild disease with only 2–8% mortality [3]. Although 92–98% of patients 

survive the acute inflammation, very little effort is made to follow up on these patients. 

Patients with AP may develop late consequences, such as diabetes mellitus (DM), recurrent acute pancreatitis 

(RAP), chronic pancreatitis (CP) or pancreatic cancer (PC) [4]. DM following AP is increasingly recognized. 

Meta-analyses have shown that about 15% of patients develop DM after one year [5] following AP, the pooled in-

cidence was up to 20% of DM within five years, which increased to 37% after a five-year follow-up [6]. 20% of patients 

following AP will develop RAP [3, 7], while CP will occur in 2–7% of patients [8-10]. A study found a 0.7% absolute 

risk of PC in patients after two years of AP, while this figure was 0.87% after five years [11]. Conversely, a pop-

ulation-based matched cohort showed that 69.7% of patients with pancreatic cancer have an AP episode before diag-

nosis, and the higher number of RAP was associated with an increased risk of developing PC [12]. The Academia 

Europaea, one of the leading advisory bodies of the European Commission, appointed us to develop a new 

Translational Medicine (TM) cycle model that facilitates and accelerates the application of scientific knowledge for 

community benefit. The new cycle model equally focuses on healthcare, acquisition of new scientific findings, diges-

tible summation of results and communication of scientific knowledge to all stakeholders, including patients, health-

care professionals, pharmaceutical companies and policymakers [13]. We have tested the model in patients suffering 

from AP and cystic fibrosis. In our recent article in Nature Medicine, we showed the outstanding outcome. In a year, we 

achieved a two-day reduction in the length of hospitalization per patient, a marked decrease in antibiotics admin-

istration, and a two-thirds drop in mortality in AP. Due to the healthcare-delivery-science activity, patient care costs 

also fell by 25% [14]. As regards CF, a scientifically constructed cystic fibrosis registry, which also examined glucose 

metabolism in detail, facilitated the early diagnosis of diabetes mellitus in 14% of patients; these would have been 

missed by the previous system. In addition, nine children were identified as having impaired glucose tolerance; this 

may allow earlier diagnosis and treatment of established cystic fibrosis-related diabetes. Our vision is that good-quality 
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patient care can only be built on scientific activity. Establishing a post-AP EBM guideline through the complex TM cy-

cle model, we can achieve significant improvement in the prevention of chronic diseases in patients undergoing AP.
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A comparison

Dong Kee Jang, MD, PhD

Department of Internal Medicine, Seoul Metropolitan Government Boramae Medical Center, Seoul National University 
College of Medicine, Seoul, Korea

Korea 2022 Taiwan 2020 WSES 2019

Development 
Group

Pancreas Study Group of Korean 
Pancreatobiliary Association

Taiwan Pancreas Society World Society of Emergency 
Surgery

Method Delphi Consensus development 
conference

Consensus meeting

Diagnosis ≥2/3 of (1) pain, (2) enz>3ⅹ, (3) 
imaging

≥2/3 of (1) pain, (2) enz>3ⅹ, (3) 
imaging

Enz>3ⅹ
TG and Ca measurement

Imaging (1) CT: initial diagnosis, local 
complication, severity, 
predicting final outcome

(2) MRI: etiology is not clear

(1) USG: search for biliary stone
(2) CT/MRI: unclear diagnosis, 

local complication suspected, 
symptoms aggravation 
(48-72h)

(1) USG: should be performed to 
determine the etiology

(2) CT: unclear diagnosis, all severe 
AP (72-96h), F/U in severe AP 
(7-10d)

Severity 
assessment

(1) Revised Atlanta
(2) Repeated imaging evaluation

Mild/moderately severe/severe
(Revised Atlanta)

Revised Atlanta or 
Determinant-based classification

Introduction

Various therapies for clinical features and complications have been attempted, and treatment strategies based on 

clinical reports have been proposed in the management of acute pancreatitis (AP). Recently, the Korean 

Pancreaticobiliary Association (KPBA) released the revised clinical practice guidelines for acute pancreatitis in Korea. 

The revised guidelines provided a total of 24 recommendations and their rationales. Since 2013, when International 

Association of Pancreatology and American Pancreatic Association reported the guidelines on AP, there have been sev-

eral guidelines on AP. This lecture will cover changes and trends in the AP guidelines from 2013 to the present.

1. Comparison between guidelines

(1) Korea, Taiwan, and WSES



90 International Conference of the Korean Pancreatobiliary Association 2022  

Korea 2022 Taiwan 2020 WSES 2019

Scoring system (1) CRP, Hct, procalcitonin, BUN, 
Cr

(2) BISAP, SIRS, APACHE-II

BISAP, CRP, CTSI No gold standard
BISAP, APACHE-II,
CRP (≥150 mg/l, 3rd day), 

Hct>44%, BUN>20mg/dL, 
procalcitonin (infected necrosis)

Initial fluid 
resuscitation

Goal-directed therapy Aggressive hydration with Ringer’s 
lactate solution
(20 mL/kg bolus → 3mL/kg/h)

Early fluid resuscitation with 
isotonic crystalloids

Pain control Actively considered Opioid may be used Epidural analgesia, 
patient-controlled analgesia, 
hydromorphone 

Prophylactic 
antibiotics

Not recommended Not recommended Not recommended

Antibiotics - Proven or highly suspected 
pancreatic infection, acute 
cholangitis

Infected pancreatic necrosis 
(quinolones, carbapenems)

Pharmacological 
agents

- Gabexate mesilate, octreotide, 
lexipafant might have a role

No effective pharmacological 
treatment

Early ERCP Gallstone pancreatitis with 
cholangitis or persistent biliary 
obstruction

Obstructive jaundice or acute 
cholangitis

Biliary obstruction or acute 
cholangitis

EUS/MRCP - Excluding bile duct stone, for 
indeterminate etiology

(1) Screen for occult CBD stones
(2) In idiopathic pancreatitis

Preventing PEP - Rectal NSAIDs, pancreatic stent, 
Lactated Ringer’s solution, 
Gabexate mesilate

Cholecystectomy (1) Same admission 
cholecystectomy for mild AP

(2) delayed cholecystectomy for 
severe AP

Early cholecystectomy is 
recommended in gallstone 
pancreatitis

Same admission cholecystectomy is 
recommended in gallstone 
pancreatitis

Feeding (1) Early oral feeding, if possible
(2) Enteral tube feeding for those 

who cannot tolerate oral 
feeding

(3) Low-fat diet

Early oral/enteral (nasogastric or 
nasoenteral tube) feeding 

Enteral nutrition (gastric or 
jejunal)

Intervention (1) Pseudocyst: patients with 
clinical symptoms and 
complications (endoscopic > 
percutaneous, surgical)

(2) WON: infection suspected or 
clinical deterioration (>4wks, 
step-up, early drainage may be 
considered if the intervention 
cannot be delayed)

(1) Abdominal compartment 
syndrome: early intervention

(2) Infected pancreatic necrosis: 
delayed intervention (>4wks, 
step-up approach)

(1) >4wks, step-up approach, 
on-going organ failure, gastric 
outlet/biliary/intestinal 
obstruction, disconnected duct 
syndrome, symptomatic 
pseudocyst

(2) Surgical: compartment 
syndrome, bowel ischemia, 
acute necrotizing cholecystitis, 
bleeding, bowel fistula
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AGA 2018 Japan 2015 IAP/APA 2013

Development 
Group

American Gastroenterological 
Association Institute Clinical 
Guidelines Committee

Members of the Revision 
Committee of JPN Guidelines 
2015

Working Group IAP/APA

Method Technical review and consensus 
meeting

Delphi, nominal group technique Consensus meeting

Diagnosis - (1) ≥2/3 of pain, elevated enz 
(lipase>amylase), imaging

(2) Urinary trypsinogen-2 dipstick 
may be useful

≥2/3 of (1) clinical (upper 
abdominal pain), (2) laboratory 
(enz>3ⅹ), (3) imaging

Imaging - (1) USG: initial diagnosis
(2) CT: initial diagnosis, necrosis, 

complication
(2) MRI: bile duct stone

(1) CT: initial diagnosis, severity 
assessment (72-96 h)

(2) EUSMRCP: idiopathic 
pancreatitis, occult 
microlithiasis, neoplasms, 
chronic pancreatitis

Severity 
assessment

- (1) Mild/severe
(2) <48h diagnosis, repeated over 

time

-

Scoring system - JPN Severity Score -

Initial fluid 
resuscitation

Goal-directed therapy (normal 
saline or Ringer, against HES)

Ringer’s lactate solution
(Initial 150-600 mL/h, depending 
on shock or dehydration level → 
MAP ≥ 65 mmHg, urine≥0.5 
mL/kg/h)

(1) Ringer’s lactate solution
(goal-directed, 5-10 mL/kg/h)

(2) Goal: HR<120/min, MAP 
65-85 mmHg, urine>0.5-1 
mL/kg/h, Hct 35-44%

Pain control - Sufficient pain control with 
analgesics

-

Prophylactic 
antibiotics

Not recommended In severe and necrotizing AP (<72h 
onset)

Not recommended

Antibiotics - - -

Pharmacological 
agents

- Not proven (gabexate mesylate) -

Early ERCP Acute cholangitis Cholangitis or prolonged passage 
disorder of the biliary tract

CBD obstruction, biliary 
pancreatitis + cholangitis (urgent 
<24h ERCP required)

EUS/MRCP - - Small gallstones

Preventing PEP - Temporary pancreatic stent 
placement, guidewire method, 
rectal NSAIDs

Cholecystectomy Same admission cholecystectomy is 
recommended in acute biliary 
pancreatitis

As soon as the gallstone-induced 
AP has been resolved.

Same admission cholecystectomy, 
Cholecystectomy should be 
delayed in patients with 
peripancreatic collections until 
the collections resolve

(2) AGA, Japan, and IAP/APA
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AGA 2018 Japan 2015 IAP/APA 2013

Feeding Early oral/enteral (nasogastric or 
nasoenteral tube) feeding 
(<24hr)

(1) Early enteral feeding (<48h), 
jejunal tube recommended if 
possible

(2) Oral: pain↓, lipase↓

(1) Oral feeding: pain is decreasing
(2) Enteral feeding: in severe AP 

(elemental or polymetric, 
nasojejunal or nasogastric)

Intervention Brief alcohol intervention in 
patients with acute alcoholic 
pancreatitis

Infected necrotizing pancreatitis 
with suspected or confirmed 
infection accompanying an 
aggravated general condition 
(step-up, >4wks, if possible)

(1) Infected necrotizing 
pancreatitis with clinical 
deterioration, ongoing organ 
failure for several weeks 
(preferably after walled-off, 
>4wks, step-up)

(2) Abdominal compartment 
syndrome, ongoing acute 
bleeding, bowel ischemia, 
intestinal obstruction

AP, acute pancreatitis; USG, ultrasonography; BISAP, Bedside Index for Severity of Acute Pancreatitis; APACHE-II, 

Acute Physiology and Chronic Health Evaluation II; CRP, C-reactive protein; CTSI, CT Severity index, PEP, 

post-ERCP pancreatitis; TG, triglyceride; Ca, calcium; Hct, hematocrit; BUN, blood urea nitrogen; HES, hydroxyethyl 

starch; MAP, mean arterial pressure; IAP, International Association of Pancreatology; APA, American Pancreatic 

Association; HR, heart rate; MAP, mean arterial pressure; CBD, common bile duct; WON, walled-off necrosis

Conclusions

There have been few changes in the AP guidelines, but some changes in terms of the initial fluid treatment and se-

verity assessment were noticed as several research results have been accumulated. In the future, research on pharmaco-

logical agents for pain control and activity of AP is needed.
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Introduction

Pancreatic exocrine insufficiency (PEI) is a frequent complication of pancreatic disorders and pancreatic surgery1,2, 

and can be associated to malnutrition and poor outcomes. The diagnosis of PEI is not easy and relies on cumbersome 

tests that are not widely available, like fecal fat measurement or to inaccurate tests with low positive predictive value 

like fecal elastase3. Recently, the PEI-Q questionnaire has been validated for chronic pancreatitis and cystic fibrosis4. 

PE-Q is a patient-reported outcome measurement, a questionnaire of symptoms that correlates with PEI; the higher 

the score is, the higher chance of PEI. The gold standard in the validation study of the PEI-Q was a diagnosis of PEI by 

the patient physician, which may be biased as there was no objective definition of PEI. On this regard, the Coefficient 

of Fat Absorption (CFA) is the best available gold standard for PEI. 

Acute pancreatitis is a frequent disease, much more frequent than chronic pancreatitis or cystic fibrosis. It has been 

described that up to 1/3 of patients with acute pancreatitis may have increased fecal fat excretion (PEI) on the long 

term5. 

The interim result of patient-reported outcome with PEI-Q in acute pancreatitis in Spain 
First 

In this talk we will analyze the interim results of the SHAR-PEI study: a prospective validation of PEI-Q in patients 

with acute pancreatitis. In this study, patients with acute pancreatitis undergo PEI-Q and the definition of PEI is based 

on the CFA. This study will describe both the prevalence of PEI after acute pancreatitis and the accuracy of PEI-Q for 

its diagnosis. 
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Pretreatment evaluation of ampullary tumors and 
the significance of endoscopic papillectomy
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Introduction

Recently, advances in the endoscopic diagnosis and treatment of pancreaticobiliary diseases have led to the detection 

of duodenal ampullary tumors. Endoscopic papillectomy (EP) has been widely applied in ampullary adenoma cases 

for total biopsy and curative treatment. However, the preoperative focal diagnosis of carcinoma has been challenging, 

and EP should be considered with the indication for ampullary carcinoma. This study diagnosed the focal extension of 

ampullary carcinomas using endoscopic ultrasound (EUS) and intraductal ultrasound (IDUS) and examined the in-

dications of EP.

Subjects and methods

A total of 75 patients with ampullary tumors (49 patients, surgical resection; 115 patients, EP) were evaluated pre-

operatively with EUS and IDUS. The TNM classification was used for endosonographic evaluation and pathological 

diagnosis of carcinomas. Preoperative diagnosis with final pathological diagnosis in T stage and extension into the bile 

duct were evaluated, and pretreatment pathological diagnosis of EP cases was evaluated.

Results

1. EUS and IDUS 

The final pathological diagnosis was adenoma in 89 patients, Tis in 12 patients, T1a in 29 patients, T1b in 7 patients, 

and ≥ T2 in 27 patients. EUS had a diagnostic accuracy of 98% in adenoma, 100% in Tis, 73% in T1a, 71% in T1b, and 

87% in ≥ T2 tumors and an overall accuracy of 91%. For carcinomas, EUS had a diagnostic accuracy of 82%. IDUS 

had a diagnostic accuracy of 100% in adenoma, 100% in Tis, 81% in T1a tumors, 83% in T1b, and 83% in ≥ T2 tu-

mors and an overall accuracy of 94%. For carcinomas, IDUS had a diagnostic accuracy of 86%. EUS had a diagnostic 

accuracy of 100% in adenoma, 81% in T1a, 83% in T1b, and 83% in ≥ T2 tumors in the diagnosis of extension into the 
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bile duct and an overall accuracy of 94%. IDUS had a diagnostic accuracy of 98% in adenoma, 62% in T1a, 67% in 

T1b, and 44% in ≥ T2 tumors in the diagnosis of extension into the bile duct and an overall accuracy of 84%.

2. Pretreatment pathological diagnosis of EP cases

The pretreatment biopsy diagnosis was incompatible with the final pathological diagnosis in 31 patients (25%), and 

the grade of dysplasia was higher according to the final pathological diagnosis in 22 patients.

Conclusions

EP is useful as a complete biopsy method for ampullary tumors. EUS and IDUS are highly capable of evaluating am-

pullary tumors preoperatively. However, these techniques are insufficient in the evaluation of focal extension pre-

operatively for carcinoma. Currently, the indication of endoscopic papillectomy for carcinomas is controversial.
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Expanding the indication of endoscopic 
papillectomy

Kenjiro Yamamoto, MD

Department of Gastroenterology and Hepatology, Tokyo Medical University, Tokyo, Japan

Pancreatoduodenectomy (PD) is a standard treatment for ampullary tumor. However, PD still has a high morbidity 

rate despite a recent reduction in the mortality rate. Endoscopic papillectomy (EP) is considered as an alternative to 

surgery for the curative treatment of ampullary adenoma [1,2]. In recent years, EP has been attempted not only for be-

nign lesions but also for early-stage ampullary carcinoma (AC) [3,4]. However, at present, there are still no guidelines 

for recommending the use of EP for early-stage AC.

We proposed that early-stage AC lesions limited to the ampulla of Vater (T1a(ampulla)) are an indication for EP be-

cause there is no risk of lymphovascular or perineural invasion, lymph node metastasis, or recurrence during 

long-term follow-up. In contrast, early AC lesions limited to the sphincter of Oddi (T1a(oddi)) have a risk of lympho-

vascular and perineural invasion [5]. However, endoscopic imaging alone cannot determine whether EP is indicated in 

early-stage AC because it is not possible to determine whether invasion of the sphincter of Oddi is present by endo-

scopic ultrasonography or intraductal ultrasonography.

In these situations, we focused on the pathological features. AC can now be classified pathologically as intestinal 

type (I-type), mixed type (M-type), or pancreatobiliary type (PB-type) according to the epithelium from which the 

adenocarcinoma originates. Several studies have suggested that the M-type and PB-type of ACs have a less favorable 

prognosis than the I-type AC. Based on these findings, we investigated the clinicopathological features of the subtypes 

of AC and explored a preoperative method that can distinguish between T1a(ampulla) and T1a(oddi), that is, the in-

dications for EP in early-stage AC. Our research showed T1a(ampulla) was significantly more likely to be I-type than 

M&PB-type, and in the I-type the tub1 rate was significantly higher for T1a(ampulla) than for T1a(oddi). These find-

ings suggest that I-type AC with tub1 is an indication for EP [6].

In this session, we present the outcome of EP for early-stage AC and the novel method for evaluating the indication 

for EP in patients with ampullary adenocarcinoma.
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Introduction

Although pancreatoduodenectomy (PD) has been standard treatment for ampullary cancers, transduodenal ampul-

lectomy (TDA) as a less invasive procedure has been attempted for early-stage cancer due to high morbidity after PD. 

For local resection of the ampulla to be an alternative surgical treatment of PD for early ampullary cancer, morbidity 

of the procedure and operative curability should be taken into consideration. 

First, the morbidity advantage of TDA over PD in patients with standard surgical risk is less than previously 

reported. With the improvement of surgical technique and perioperative care, complication rates after PD have been 

improved, especially when operation is performed in high volume centers. On the other hand, morbidity of TDA was 

reported to be high in studies comparing adverse events after surgical and endoscopic ampullectomy.

Second, several studies reported that TDA was associated with higher local recurrence rate than PD in the patients 

with T1 ampullary cancer. The data supporting the oncologic safety of ampullectomy, conversely, are scarce and based 

on a limited number of patients. LN metastasis is not exceptional in T1 ampullary cancer with a frequency ranging 

from 10 to 50% and also CBD or P-duct mucosal involvement is not rare. Although lymph node dissection can be per-

formed during ampullectomy, it would be difficult to complete lymph node dissection including nodes around the su-

perior mesenteric artery, where is one of frequent sites for LN metastasis of ampullary cancer. Moreover, preoperative 

diagnostic modalities and intraoperative frozen biopsy may not be able to accurately predict the presence or extent of 

mucosal tumor infiltration into the CBD or P-duct. 

Conclusion

Therefore, PD should be preferably performed for adequate radical resection, even in early ampullary cancer, and 

ampullectomy should be reserved for patients with a high surgical risk.
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Debated issues for the conventional endoscopic 
papillectomy

Jong Jin Hyun, MD, PhD
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Among many different types of ampullary neoplasms, ampullary adenoma is the most common type pathologically. 

Options for ampullary adenomas are as follows: close endoscopic surveillance, endoscopic papillectomy, surgical am-

pullectomy, and pancreaticoduodenectomy. Endoscopic papillectomy has gained popularity after multiple studies 

showed high success rate, low morbidity, and minimal mortality. Nowadays, endoscopic papillectomy is considered as 

the first line treatment option for the majority of patients since many ampullary neoplasms are recognized and diag-

nosed at an earlier stage. This has become possible thanks to the increase in the number of patients undergoing endo-

scopic examination and the increase in the use of abdominal CT scan and MRI/MRCP for diagnostic purposes.

Although endoscopic papillectomy has gained increasing acceptance as the treatment of choice for ampullary neo-

plasms, there are several debated issues for this conventional procedure.

1. Endoscopic ultrasonography (EUS) vs. Intraductal endoscopic ultrasonography (IDUS)

2. Obtaining cholangiopancreatogram before resection

3. Direction of snaring the tumor: cephalad to caudal vs. caudal to cephalad

4. Electrosurgical currents: cutting vs. coagulation

5. En bloc vs. Piecemeal resection

6. Submucosal injection

7. Preresection sphincterotomy

8. Postpapillectomy sphincterotomy

9. Postpapillectomy stent insertion: biliary and pancreas

10. Thermal ablation

11. Postpapillectomy surveillance interval

This lecture will focus on the above issues with special emphasis on submucosal injection and thermal ablation.
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Natural history of pancreatic cysts: Resect or not
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Introduction 

Incidental cystic lesions of pancreas (CLPs) are increasingly detected with the improvements in high-resolution ab-

dominal imaging and increasing frequency of the use of this tool.1, 2 Many of these CLPs are proved to be intraductal 

papillary mucinous neoplasm (IPMN)3 and these entities of CLPs are well recognized to have malignant potential, 

which often makes clinicians to consider surgical resection. However, given that the potential morbidity and mortality 

of major pancreatic surgery is high, strategies of surgical resection to all of incidental CLPs does not appear desirable.

Main Body 

While most CLPs are known to have a relatively indolent natural course, a certain portion of CLPs can progress to 

malignancy. So, it might be still challenging to make plans of management and surveillance for each incidental CLP in 

clinical practice. Although several practice guidelines have suggested the strategies of surveillance, these strategies are 

often based on expert opinions or relatively low-level of evidence.4-7 Furthermore, most studies investigating the natu-

ral history of CLPs are retrospective study performed without an elaborately defined protocol of surveillance,8-18 and 

knowledge about clinical outcome after 10 years of follow-up is not sufficient yet. In this lecture, studies about the nat-

ural history of CLPs and practice guidelines will be comprehensively reviewed, and some strategies of surveillance or 

surgery for CLPs will be suggested.

Conclusions

While most CLPs had an indolent course during long-term follow-up, the development of surgical indication or 

malignancy progression consistently occurs after 5 years, even after 10 years of follow-up. To establish the strategies of 

optimal surveillance or surgery for CLPs, knowledge about the long-term natural history of CLPs including the devel-

opment of malignancy or surgical indication in each follow-up time should be indispensable.
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Introduction

There has been an increase in the incidental detection of pancreatic cystic lesion in recent years, likely due to the im-

provement in the quality of cross-sectional imaging techniques and an aging population. It is estimated that 2.4-13.5% 

of all asymptomatic patients undergoing cross-sectional imaging will have an incidental pancreatic cyst. Pancreatic 

cysts can be divided into 3 groups: (1) Serous cysts and pseudocysts with no malignant potential; (2) IPMN and MCN 

with malignant potential; (3) Solid tumors which have undergone cystic degeneration. While most pancreatic cysts 

have no malignant potential, there is a subset of cystic lesions which carry a risk of malignant transformation. As there 

is currently a lack of reliable biomarkers or imaging to accurately predict a benign versus aggressive course at the time 

of diagnosis, the evaluation and management of pancreatic cysts remain confusing and challenging for many 

clinicians. 

The International Association of Pancreatology (IAP) group (also known as the Fukuoka), the American 

Gastrointestinal Association (AGA), the American College of Radiology (ACR), the American College of 

Gastroenterology (ACG), and the European Study Group on Cystic Tumours of the Pancreas have all developed guide-

lines to assist in the decision making in the management of pancreatic cysts. While these multiple guidelines are similar 

in majority of their recommendations, there are some slight but significant differences in their recommendations for 

intervention and surveillance, which only adds to the challenge for clinicians taking care of these patients. 
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Table 1. Indications for EUS

IAP 2017 Pancreatitis; Cyst ≥3cm; Thickening/enhancing cyst wall; MPD 5-9mm; Enhancing mural nodules <5mm; 
Abrupt change in PD caliber with distal pancreas atrophy; LN; elevated CA 19-9; Cyst growth rate 
≥5mm/2yrs)

AGA 2015 ≥2 high risk features (Cyst ≥3cm; Dilated PD; Solid component)

ACR 2017 Mural nodule: Wall thickening; MPD ≥7mm; peripheral Ca++; Interval growth (100% increase in longest axis 
diameter for cysts <5mm, 50% increase for cysts 5-15mm, 20% increase for cysts >15mm);

ACG 2018 PD ≥5mm; Cyst ≥3cm; Change in PD caliber with upstream atrophy; Mural nodule or solid component; 
Jaundice; Pancreatitis; 

European 2018 Clinical or radiological features of concern AND results are expected to change clinical management.  

Table 2. Indications for Surgery

IAP 2017 Obstructive jaundice with cystic lesion in head of pancreas; Enhanced mural nodule ≥5mm; PD ≥10mm; 
MD-IPMN; Cytology suspicious or positive for malignancy

AGA 2015 Positive cytology on EUS-FNA; Both a solid component and dilated PD

ACR 2017 Extrahepatic biliary obstruction/jaundice; Enhancing mural nodule; MPD ≥10mm

ACG 2018 MD-IPMN; Cytology with HGD or malignancy; Mural nodule; Concerning features on EUS

European 2018 Absolute indications: Positive cytology for malignancy/HGD; Solid mass; Jaundice; Enhancing mural nodule 
≥5mm; MPD dilatation ≥10mm

Relative indications: Cyst grow-rate ≥5mm/yr; Elevated CA 19-9; MPD dilatation 5-9mm; Cyst ≥4cm; New 
onset DM; Acute pancreatitis; Enhancing mural nodule <5mm

Table 3. Surveillance recommendations

Cyst Size
IAP 
2017

AGA
2015

ACG
2018

European
2018

<1cm CT/MRI in 6 mo, then 
Q2-3yrs

MRI in 1yr, then Q2-5yrs. 
Stop if stable.

MRI Q2yrs x 4yrs (then 
consider lengthening)

EUS/MRI Q6mo x 1yr, 
then EUS/MRI Q1yr

1-2cm CT/MRI in 6 mo x 1yr, 
then Q1yr x 2yrs,  then 
Q2yrs

MRI Q1yr x 3yrs, then 
Q2yrs x 4yrs 

2-3cm EUS in 3-6mo, then Q1yr 
(can alternate with 
imaging)

EUS/MRI Q 6-12mo x 
3yrs, then MRI Q1yr x 
4yrs

>3cm Alternate EUS/MRI 
Q3-6mo

EUS/MRI Q6mo x 3yrs, 
then EUS/MRI Q1yr x 
4yrs

Conclusions

It is apparent that while the current guidelines provide a foundation in the evaluation and management of pancre-

atic cysts, there needs to be a personalized approach in managing individual patient. Higher quality studies evaluating 

improved diagnostic and prognostic markers and imaging tools in the accurate risk stratification of pancreatic cysts 

are required to help further refine these guidelines.
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Introduction

When evaluating a pancreatic cyst, two main issues will need be addressed. Firstly, we should know whether the cyst 

is malignant or benign. Secondly, if the cyst is benign, we should know whether the cyst is mucinous or 

non-mucinous. The former has malignant potential, whilst the latter has no malignant potential. As imaging modal-

ities such as CT/MRI are not able to accurately identify the exact type of pancreatic cysts, EUS is often done as an ad-

junctive imaging modality. However, EUS-guided fine needle aspiration was reported to have a diagnostic yield of only 

47% for evaluating a pancreatic cyst (1). As a result, new invasive techniques have been described to improve the ability 

of EUS to risk stratify a pancreatic cyst. In this review, we describe some of the novel EUS‑based techniques in the eval-

uation of pancreatic cysts, namely needle-based confocal laser endomicroscopy, through‑the‑needle cystoscopy, 

through‑the‑needle biopsy techniques, and new methods of cyst fluid analyses.

EUS-based novel invasive modalities for the evaluation of pancreatic cysts

1. Needle-based confocal laser endomicroscopy

EUS‑guided needle‑based confocal laser endomicroscopy (nCLE) is a new technique that allows the operator to do 

real-time in vivo visualization of the pancreatic cyst wall. The procedure involves puncturing the cyst wall with a 19-G 

FNA needle preloaded with an nCLE probe, which is then used to contact the cyst wall and image its epithelium. Its di-

agnostic accuracy for diagnosing a mucinous cyst was reported to be 80% (2), and diagnosing malignant pancreatic 

cysts was 94% (3). Its main limitation relates to the steep learning curve, and therefore low interobserver agreement for 

the diagnosis of pancreatic cysts (3).

2. Through-the-needle cystoscopy

Instead of inserting a probe through the 19-G FNA needle, the Spyglass cholangioscope is introduced through the 
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needle into the cyst to visualize the cyst content as well as the inner cyst wall. The sensitivity of cystoscopy in detecting 

mucinous cysts was 90% (4). Examination is limited by the tendency of the images to be vague. The limited tip angula-

tion also makes examination of some areas challenging. While cyst wall specimens can be obtained using the Spyglass 

biopsy forceps, these specimens tend to be small.

3. Through-the-needle microforceps biopsy 

The microforceps, which has an open serrated jaw, is designed to be advanced through the FNA needle under EUS 

guidance to capture the desired tissue. It can obtain the targeted tissue samples from the cyst wall, septa, or mural 

nodules. One study demonstrated that histology obtained from microforceps biopsy had a much higher diagnostic ac-

curacy of cyst subtypes of 100% compared with 21% with FNA cytology (5). When combined with nCLE, the mis-

croforceps led to a change in diagnosis of the pancreatic cyst in at least 1/3 of the cases, which in turn resulted in major 

impacts in the clinical management (6). Careful selection of patients is prudent as adverse events including intracystic 

bleeding, and pancreatitis, can occur in up to 10% of cases.

Novel methods to improve the cyst fluid analysis 

1. Molecular markers

Molecular analysis of the cyst fluid obtained by EUS‑FNA, including DNA, RNA, protein, and metabolomic bio-

markers has been used to help differentiate pancreatic cysts. In IPMNs, the most frequent genetic alteration is an onco-

genic KRAS mutation. Indeed, KRAS was able to differentiate mucinous and nonmucinous cysts, with a pooled sensi-

tivity of 0.47, and specificity of 0.98 (7). The American College of Gastroenterology recommended that molecular 

marker analysis could be done in cases where the diagnosis is indeterminate and where the results are likely to change 

management (8).

2. Organoids

Recently, several groups have successfully used organoid culture to study IPMNs (9). These organoids closely re-

semble the properties of the original IPMNs including genetic alterations, gene expression profiles, and histopatho-

logical structures. These patient-derived organoids may guide personalized therapy for patients in future.

Conclusions

Novel EUS‑based techniques have emerged in a bid to address the unmet need, that current EUS-based techniques 

do not have sufficient diagnostic capability to consistently differentiate mucinous and nonmucinous cysts, or malig-

nant from benign cysts. While these techniques can help in differentiating pancreatic cysts, they have limitations in 

terms of their invasiveness, and steep learning curve. Molecular analysis of cyst fluid is a promising method to improve 

the diagnostic yield. However, these markers will need further trials to validate their clinical impact on patient manage-

ment, and their cost‑effectiveness.
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Introduction

Incidental detection of pancreatic cysts is common and gradually increasing.1 In general, not all cysts require a diag-

nostic evaluation to determine the exact type of cysts. In some cases, an exact diagnosis may be difficult even after 

many diagnostic evaluations that include endoscopic ultrasound (EUS)-guided fine-needle aspiration (FNA).

Methods of treatment of pancreatic cyst

The treatment methods of pancreatic cysts have been reviewed in various clinical practice guidelines.2,3,4 The choice 

of optimal management might likely be refined as more data become available.

1. Surgery

Most pancreatic cysts can be followed up with regular surveillance imaging. The surgery is generally indicated for 

the pancreatic cysts with cytology revealing high grade dysplasia or malignancy; pancreatic cysts causing cyst-related 

complications (e.g., obstructive jaundice or pancreatitis); pancreatic cysts with worrisome features or high-risk stig-

mata concerning for malignancy. Pancreatic cysts with significant malignant potential include mucinous cystic neo-

plasms (MCNs), main-duct type intraductal papillary mucinous neoplasms (MD-IPMNs), and solid pseudopapillary 

neoplasms (SPNs).5 The management of branch-duct (BD) IPMNs has many debates and continues to evolve. The de-

cision to recommend surgery should consider many factors such as the patient's age, performance status, comorbid-

ities and location of the lesions. If surgery is performed, the pancreas body or tail lesions require a distal pan-

createctomy, whereas the pancreas head lesions are resected by pancreaticoduodenectomy.

2. Alternative treatment method

Alternative treatments are also being studied, including EUS-guided cyst ablation in which the cyst is injected with 
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ethanol or chemotherapeutic agents.6 EUS-guided pancreatic cyst ablation is still an investigational modality and 

should be judiciously used in selected patients based on strict inclusion criteria that may predict high treatment effi-

cacy while minimizing procedure-related adverse events. The ideal candidates for pancreatic cyst ablation have (1) 

cysts with a benign appearance without any malignant feature, (2) cysts with a diameter between 2 and 4 cm, (3) cysts 

with a unilocular or oligolocular morphology, and (4) cysts with no communication with the main pancreatic duct. 

If some limitations associated with cyst ablation can be overcome, EUS-guided cyst ablation can be a promising mo-

dality that may become an alternative to surgical resection.

Conclusions

Most pancreatic cysts need regular follow-up with adequate imaging. Surgery is the standard treatment method in 

cases with high malignant potentials. In selected patients, EUS-guided cyst ablation can be a promising modality that 

may become an alternative to surgery.
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Introduction 

Endoscopic retrograde cholangiopancreatography (ERCP) is an important procedure for patients with biliary and pan-

creatic disorders. Because there exist anatomic variations in the ampulla of Vater (AOV), such as diverticulum, it is often 

difficult to accurately identify the ampulla location in the duodenum, especially for inexperienced endoscopists. It results 

in a nontrivial delay of cannulation in ERCP, potentially degrading the quality of the procedures. Recently, artificial in-

telligence (AI) technologies have made remarkable progress. The progress in AI in the medical field show that CNN-based 

models effectively capture various anatomical factors of a patient from the medical images, resulting in an accurate 

diagnosis. However, despite of its effectiveness and the importance of endoscopic procedures, there have been few studies 

for AI-assisted ERCP procedure in pancreaticobiliary endoscopy. Therefore, we formulated our own dataset and analyzed 

the potential of CNN-based models to perform the aforementioned tasks and provide insights into distinguishing the ana-

tomical features present in endoscopic images. This study aims to propose an AI-assisted ERCP procedure to accurately 

detect the location of AOV in endoscopic images and to estimate the difficulty of cannulation in advance.

Methods and Results

Study design, patients, and endoscopic procedure. The endoscopic data were collected between January 2016 and 

December 2018 from the patients who had underwent ERCP at two tertiary medical centers in Korea. The cannulation 

time was defined as the total time spent from approaching the ampulla to performing successful deep cannulation into 

the CBD. An instance of cannulation was considered a difficult case when the cannulation time exceeded 5 min, addi-

tional techniques were used, or the cannulation failed. For the ampulla-detection task, each captured endoscopic im-

age was annotated with a bounding box (bbox) that indicates the location of AOV. The annotation comprises the x and 

y coordinates of the upper-left point, and the width and height of the box.

Detection of the location of AOV in the duodenum. Given the annotation of AOV as bboxes, it is common to design 

a neural network to estimate them, i.e., to generate the real-valued output bboxes. However, in our model, we estimate 
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Model VGG3 ResNet4-macro F1 ResNet-ACC DenseNet5

Macro-average precision 0.360±0.143 0.444±0.071 0.340±0.033 0.393±0.110

Macro-average recall 0.342±0.068 0.445±0.054 0.328±0.041 0.379±0.067

Macro-average F1 score 0.304±0.080 0.429±0.062 0.364±0.029 0.350±0.095

Accuracy 0.691±0.070 0.667±0.078 0.712±0.056 0.699±0.064

Table 1. Four-class classification accuracy. ResNet-macro F1: ResNet early stopped with macro-average F1-score; ResNet-ACC: ResNet

early stopped with accuracy.

Figure 1. Model prediction and GT label examples. Model predictions are shown as the green bounding box (upper) and heatmap visual-

ization (lower). In both cases, the white bounding box indicates GT labels.

the probability of whether each image pixel belongs to an AOV. We transformed the bbox annotations into a new pix-

el-wise annotation follow a bell-shaped probability distribution. While learning to minimize the difference between 

the outputs and ground truth (GT) labels using the binary cross entropy loss, the network learns to assign the max-

imum probability at the centroid of the bbox. For our neural network architecture, we adopted U-Net1 with a 

VGGNet-based2 encoder and decoder. We utilized transfer learning for faster learning and improved accuracy, by 

fine-tuning our model pre-trained on the ImageNet dataset.3

In the ampulla location prediction task, we achieved the mean intersection over union (mIoU) 0.641 ± 0.021, pre-

cision 0.762 ± 0.035, recall 0.784 ± 0.006. Examples of the model output and the GT label are shown in Fig. 1. The 

comparison with the human expert results demonstrates that our model (mIoU 0.684, recall 0.825) achieves com-

parable performance with the human expert (mIoU 0.554, recall 0.602) in recognizing the range of AOV on average.

Classification of the ampulla-cannulation difficulty. After the location of AOV is detected, our next goal is to classify 

the endoscopic images of the duodenum according to the cannulation difficulty in ERCP. Similar to the AOV detection 

task, CNN-based classification models were used and transfer learning was adopted.

Conclusions

This study shows the potential of clinically applicable AI-based automatic ERCP procedures given a small number 

of data. The AI-assisted system showed high accuracy for finding the ampulla location at the duodenum in ERCP on 

par with the level of a human expert, supporting decisions in ambiguous situations during ERCP.
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Introduction

In recent years, artificial intelligence (AI) in diagnostic imaging has been developed for various diseases, and some 

have been applied clinically. Several Computer-aided diagnoses (CAD) reports on pancreatic EUS are still in 

development. Most of the previous reports were mainly related to the classification of malignant pancreatic disease. 

Therefore, we have developed a model for CAD to detect pancreatic masses and reported it for the first time in the EUS 

field. 

Methods

We developed a unique convolutional neural network (CNN) algorithm with seven convolutional layers to achieve 

faster training and improved robustness. The output of the final layer was a score indicating whether each location in 

the image contained a lesion or not, and a color image using Gradient-weighted Class Activation Mapping 

(Grad-CAM) was also presented to show which parts of the image the AI recognized as necessary. A total of 139 pa-

tients, including 76 with pancreatic ductal cancer (PDAC), 34 with chronic pancreatitis (CP), and 29 with the normal 

pancreas (NP), were divided into two datasets: the first 920 EUS images from 92 patients (51 PDAC, 22 CP, and 19 NP) 

were used as the training and validation set, and 470 images from the remaining 47 patients (25 PDAC, 12 CP, and 10 

NP) were used as the independent test set. We assessed the detection abilities in validation and tested setting, and the 

independent factors from participant’s characteristics and the feature of endosonographic images which affected 

misdetection. 

Results

As detection ability of EUS-CAD, the sensitivity, specificity, positive predictive value, and negative predictive value 

and the area under a receiver operating characteristic curve (AUROC) was found to be 90.5%, 75.4%, 75.4%, 90.9%, 
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and 0.935 in the validation set, and 97.3%, 83.1%, 85.5%, 96.7%, and 0.945 in the test set, respectively. Cases with less 

than 90% agreement between clinical diagnosis and AI diagnosis were defined as false-positive cases. 13 cases were 

overlooked in pancreatic cancer, and 21 cases were overdiagnosed in non-pancreatic cancer. Multivariate analysis 

showed that only the factor of "mass formation" was associated with over-diagnosis of tumor in non-pancreatic cancer 

cases (P = 0.022; OR: 9.08; 95% CI: 1.37-60.00).

Conclusions

Our study has shown the potential to support an endosonographer in detecting pancreatic cancer. However, further 

large-scale studies and optimization of the AI model are needed.
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Introduction

With the development of artificial intelligence (AI), the scope of application of AI in the medical field is gradually 

expanding, and in particular, research using AI in the field of image analysis is being actively conducted. AI is a tech-

nology that allows computers to mimic human cognitive functions.(1) Methods widely used in medical image analysis 

using AI include machine learning and deep learning. Machine learning is a subset of AI, a computer-based method 

that can learn and improve automatically through experience.(2) Deep learning is a subset of machine learning based 

on multi-layer artificial neural networks.(3) The extraction of quantitative features from images through data-charac-

terization algorithms is called radiomics. One axis in image analysis using AI is to analyze these radiomic features us-

ing machine learning. And the other axis is analysis using deep learning. In case of using deep learning, there is no sep-

arate algorithm for extracting features of the image, but different features of the images are spontaneously captured, 

and the analysis results are output through several hidden layers. Rather than one of these two methods being superior, 

each has its own advantages and disadvantages, so both are widely used analysis methods. In the field of gastro-

enterology, many studies using endoscopic imaging, such as the discovery of colon polyps, have been conducted in the 

early stages of research using AI.(4, 5) On the other hand, in the case of pancreatobiliary tract diseases, where imaging 

examinations such as computed tomography (CT), magnetic resonance imaging (MRI), and ultrasound (US) are fre-

quently used for diagnosis, many studies have been conducted in recent years to analyze these imaging tests using AI. 

Therefore, in this manuscript, I would like to examine what kind of studies using AI have been made for each disease 

of the pancreatic and biliary system. 

Image Analysis of Pancreatobiliary Diseases Using AI 

1. Pancreatic disease

Image analysis using AI in pancreatic cancer can be divided into three main areas. The first is to differentiate pancre-

atic cancer from surrounding normal pancreas. In relation to this topic, there are studies that analyzed CT and endo-
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scopic ultrasound (EUS) images using deep learning methods. The study of Liu et al. using CT images showed high ac-

curacy of 83.2-98.9%, and the study of Tonozuka et al. using EUS images also showed relatively good diagnostic per-

formance with a sensitivity of 92.4% and a specificity of 84.1%.(6, 7) Second, AI is also widely used in lesion charac-

terization studies to differentiate between mass-forming pancreatitis and pancreatic cancer. In this regard, there are 

studies using various types of images such as CT, EUS, and MRI, and most of them show a sensitivity and specificity of 

about 95%.(8-10) Third, research on predicting the prognosis of pancreatic cancer by analyzing imaging character-

istics with AI is also being conducted. In the study of Xie et al., radiomics nomogram showed better survival pre-

diction than TNM staging in predicting the prognosis of pancreatic cancer patients who underwent curative 

resection.(11) In addition to studies on pancreatic ductal adenocarcinoma, there are also studies using AI for image 

analysis of pancreatic neuroendocrine tumor (NET), and studies to classify the grade of NET using CT images are the 

main ones.(12, 13) Studies using AI in pancreatic cysts have mainly focused on predicting dysplastic grade or malig-

nancy potential in intraductal papillary mucinous neoplasm (IPMN). These studies analyzed the radiomic features of 

CT or analyzed EUS or MRI images through deep learning methods.(14-16)

2. Biliary disorders 

In biliary tract cancer, there were studies that predicted lymph node metastasis using radiomic features of CT and 

MRI images, and showed sensitivity and specificity in the range of 70-80%.(17, 18) There was also a study to predict 

early recurrence through a radiomic model using MRI images of patients with intrahepatic mass forming chol-

angiocarcinoma who had undergone surgical treatment.(19) Regarding gallbladder polyp, there have been studies that 

tried to differentiate neoplastic polyps from non-neoplastic polyps using abdominal ultrasound or EUS images using 

deep learning method.(20, 21) A pilot study using AI to analyze digital single-operator cholangioscopic images for in-

determinate biliary stricture, a challenging biliary tract disease, was recently published. In that study, the overall accu-

racy of 94.9% in the discrimination between benign and malignant biliary stenosis was high, drawing attention to fu-

ture research results.(22)

Conclusions

AI is widely applied in image analysis of the pancreatobiliary tract, and there are many results showing good diag-

nostic performance represented by sensitivity and specificity. However, caution is required in interpretation, as diag-

nostic performance may be overestimated due to problems such as overfitting in AI models. In the future, continuous 

research is needed to diagnose and manage pancreatobiliary tract diseases through the development and validation of 

AI models based on vast, high-quality dataset.
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Introduction

Deep learning is a part of machine learning method which can automatically acquire features of data. EUS-FNA has 

been a common diagnostic technique in pancreatic cancer. Rapid onsite evaluation (ROSE) of EUS-FNA specimen 

improves diagnostic accuracy and determines treatment plan. Deep leaning will potentially assist ROSE with addi-

tional diagnostic value in the absence of pathologist.

1. Objective 

The purpose of this study is to develop our optimized algorithm and evaluate diagnostic performance of our auto-

mated cytological diagnosis in suspected pancreatic cancer by EUS-FNA.

2. Method

We reviewed cytology specimen of pancreatic ductal adenocarcinoma or non-diagnostic/benign obtained by 

EUS-FNA performed from the archives for histological evidence of pancreatic adenocarcinoma. Every specimen was 

diagnosed by two different pathologists. Cytology specimen was Papanicolau stained on 200 times magnification and 

every image was captured with fine quality of 1280 by 1024 pixels. We applied two novel object detection networks 

specializing in image identification, one by Convolutional Neural Network (CNN)-based models, Grad-cam 

Visualization-color localization gradient map1) and another by VGG16-Image2), the best performing model on the 

ImageNet dataset. 

In training data and validating data respectively consisted of 550 adenocarcinoma/500 non-diagnostic/benign and 

100 adenocarcinoma /50 non-diagnostic/ benign. Each algorithm was trained and validated to show diagnostic 

performance. Performance. One of two algorithms was selected with higher performance to create” Virtual cytological 

diagnosis” by our algorithm.
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3. Results

Grad-cam showed accuracy ranging from 88.8% to 92.5% in validation data and from 88.3% to 93.3% in test

data. VGG16-Image net showed accuracy ranging from 88.8% to 92.5% in training data and from 91.0% to 

93.4% in test data. VGG16-Image net was selected to create” Virtual cytological diagnosis”. Virtual diagnostic yield 

includes :5 malignant/5 benign (total test 10 cases) are prepared for Virtual diagnosis and Final was malignant with 0.8 

precision > 3 clusters in a malignant case. Virtual cytology achieved accurate diagnosis up to 90% in malignancy and 

70% in benign/non-diagnostic.

Conclusions

We demonstrated cytology diagnosis in suspected pancreatic cancer by EUS-FNA using two deep learning algo-

rithms with more than 90% accuracy. We developed and achieved “virtual cytology automated diagnosis” with favor-

able diagnostic performance. 
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Introduction

Initially, endoscopic retrograde cholangiopancreatography (ERCP) was developed based on the idea that diagnosis 

of pancreatic cancer would be possible by injecting a contrast medium retrogradely from Vater’s papilla. After imaging 

diagnosis of pancreatic cancer became possible in the 1970s, ERCP gradually developed into interventional ERCP. 

Around the same time, the development of endoscopic ultrasonography (EUS) was underway, which was aimed at di-

agnosing early-stage pancreatic cancer. EUS development began in 1980, more than a decade after the development of 

ERCP had begun. Like ERCP, EUS was used for imaging diagnosis, and early applications took the form of endoscopic 

ultrasound fine-needle aspiration (EUS-FNA), later developing into interventional EUS. Today, the diagnostic and 

therapeutic applications of EUS have overtaken ERCP. The capabilities of medical equipment reflect the scientific and 

technological conditions of the times. Today, both ERCP and EUS are indispensable for the diagnosis and treatment of 

pancreatobiliary diseases(1).

Modalities

Nowadays, cholangioscopy is an established modality in the diagnostic and treatment of pancreaticobiliary diseases. 

The more widespread use and the recent development of new technologies and accessories had renewed the interest in 

endoscopic visualization of the biliary tract, increasing the range of indications and therapeutic procedures, such as di-

agnostic of indeterminate biliary strictures, lithotripsy of difficult bile duct stones, ablative techniques for intraductal 

malignancies, removal of foreign bodies and gallbladder drainage.

Artificial intelligence is useful in the evaluation and enhancement of the quality measure for endoscopic retrograde 

cholangiopancreatography. Similarly, artificial intelligence techniques like artificial neural networks and faster re-

gion-based convolution networks are showing promising results in the early and accurate diagnosis of pancreatic can-

cer and its differentiation from chronic pancreatitis. Other artificial intelligence techniques like radionics-based com-
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puter-aided diagnosis systems could help to differentiate between various types of cystic pancreatic lesions. Artificial 

intelligence and computer-aided systems also show promising results in the diagnosis of cholangiocarcinoma and the 

prediction of choledocholithiasis.

Endoscopic retrograde cholangiopancreatography (ERCP) is an endoscopic modality established for the diagnosis 

and treatment of pancreaticobiliary diseases. However, ERCP in patients with surgically altered anatomy (SAA) has 

been difficult, and more invasive therapies have been primarily selected. The development of balloon-assisted endo-

scopes (BAEs) innovatively facilitated ERCP in such patients. Recent advances in BAEs and other devices greatly con-

tributed to increasing the success of ERCP using BAEs (BAE-ERCP). Furthermore, interventions using Endoscopic 

Ultrasound (EUS-intervention) have been reported to be useful for pancreaticobiliary diseases in patients with SAA, 

which provide more options for endoscopic therapies and are also expected as rescue therapy for difficult cases of 

BAE-ERCP.

To circumvent mechanical limitations that preclude access to critical areas of a duodenoscope to perform thorough 

cleaning and disinfection, single-use disposable duodenoscopes have been developed. Endoscopic retrograde chol-

angiopancreatography procedures can be safely performed using single-use duodenoscopes(2). 

Endoscopic retrograde cholangiopancreatography (ERCP) has become the standard tool for the diagnosis and treat-

ment of patients with biliary obstruction. However, ERCP occasionally fails to owe to anatomical or technical prob-

lems, despite high reported success rates. Endoscopic ultrasound-guided biliary drainage (EUS-BD) has recently 

emerged as an effective alternative biliary drainage method over percutaneous transhepatic biliary drainage (PTBD) 

after unsuccessful ERCP. EUS-BD includes the EUS-rendezvous technique, EUS-guided transluminal biliary drainage 

including choledochoduodenostomy and hepaticogastrostomy, and EUS-guided gallbladder drainage (EUS-GBD). 

Intraductal ultrasonography (IDUS) is a widely used imaging modality for evaluating gastrointestinal disorders. This 

modality provides ultrasound images from the inside of the bile or pancreatic duct with a high-frequency ultrasound 

probe with a thin diameter, particularly in the biliopancreatic region. The indications of IDUS for pancreatobiliary le-

sions include the diagnosis of small residual common bile duct stones after endoscopic extraction, differential diag-

nosis of biliary strictures, the diagnosis of pancreaticobiliary maljunction, the staging of biliary duct carcinomas, the 

diagnosis of invasion of intraductal papillary tumours, and the staging of periampullary carcinomas.

Conclusion

A lot of research is needed regarding the future use of endoscopy in pancreatic-biliary diseases. In large extent, its fu-

ture depends on the advances of devices and procedures.
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Introduction 

Post sphincterotomy bleeding (PSB) is one of the important complications developed during or after therapeutic 

ERCP (1). Generally, bleedings that stop spontaneously during the procedure should not be considered as a complica-

tion, whereas bleedings that require additional measures to control or repeat endoscopy are counted. The degree of 

PSB is classified according to the amount of blood transfusion requirement, length of hospital stay and the aggressive-

ness of intervention. Risk factors for PSB include coagulopathy, active papillitis, inexperienced operator, etc (2). 

Intraprocedural standard management 

Similar to bleeding from Mallory-Wiess esophageal tear, PSB bleeds from the small vessels in the muscle, thus only 

diluted epinephrine injection at the roof of the sphincterotomy site can control the majority of PSB cases. However, if 

the bleeding is not controlled, coaptation endoscopic treatment with bipolar or heater probe may be considered. In ad-

dition, argon plasma coagulation therapy is also useful (3). Many endoscopists prefer to insert a pancreatic stent before 

attempting coaptation therapy to avoid pancreatic orifice injury. The diameter of the probe to be used in a side-view-

ing duodenoscope can be either 7 or 10 Fr, but for the more flexibility, a 7 Fr is more convenient. However, 10 Fr probe 

can control the bleeding better especially when an end-viewing gastroscope with transparent cap is used.

Advanced management

When the standard management fails, there are many advanced techniques to be considered. However, the priority 

of the options is depended on the endoscopist’s discretion. When refractory bleeding develops in a patient with a di-

ameter of common bile duct around 10 mm, a fully covered self-expandable metallic stent to control PSB has been re-

ported to be a successful and attractive technique (4). Once the bleeding is controlled, the stent can be removed a few 

weeks later. If the bleeding occurs during balloon sphincteroplasty to remove large stones, re-inflation of the balloon 
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while maintaining the biliary access is strongly recommended. With the recent advent in hemostatic powder, 

Hemospray has been reported as an easy and effective tool (5) to control PSB especially the bleeding that develop after 

post ampullectomy. Apart form endoscopic therapy, angiographic embolization and surgery are usually reserved as the 

salvage therapy in those who fail these advanced endoscopic hemostases.

Conclusions

PSB is a recognizable ERCP related complication during or after the procedure. The preferred first-line treatment is 

diluted epinephrine injection. The second-line treatment is still endoscopic mode and there are many options to 

choose. Non-endoscopic treatments including angiographic embolization and surgery are reserved as the last resource 

for those who have refractory bleeding.
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Introduction 

The perihilar tumors originate at the confluence of the left and right hepatic ducts and form approximately 50%–
60% of all CCAs. Although surgery is the most effective treatment of perihilar CCAs, only a minority of tumors are 

considered resectable, as most are too advanced for resection at the time of patient presentation. However, resectability 

rates have increased over the years, owing to the use of aggressive operative strategies, broadening of the resectability 

criteria, and improved imaging techniques for preoperative tumor assessment and surgical planning. Although imag-

ing modalities cannot become the determinants of resectability in patients with perihilar CCAs accurate preoperative 

assessment of tumor extent and resectability with an appropriate imaging study is one of the most important steps in 

treatment planning.

I will discuss the radiologic evaluation of tumor extent and resectability of perihilar CCAs.

Radiologic evaluation of perihilar CCAs 

1. Imaging study for perihilar CCAs

2. Radiologic finding of perihilar CCAs 

1) Tumor extent

    ⦁Longitudinal – Bismuth-Corlette classification

    ⦁Lateral (vertical): relationship with adjacent structures

    ⦁Vascular invasion

2) LN metastasis

3) Distant metastasis
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Resectability evaluation of perihilar CCAs 

1. Criteria of resectability

1) Is complete (R0) resection possible?

2) Can it be done with enough remaining liver, adequate blood supply and good biliary drainage?

    ⦁Tumor extent 

    ⦁Vascular involvement

    ⦁Lobar atrophy (Remnant liver volume > 25-30%)

    ⦁Metastasis

    ⦁Underlying liver disease

    ⦁Other comorbility

In general, a perihilar CCA is considered unresectable when there is
⦁Bismuth type IV lesion & tumor extends farther than U or P point 
⦁Bismuth type III & atrophy of contralateral liver 
⦁Bismuth type III & contralateral vessel invasion 
⦁Atrophy of one hepatic lobe with contralateral vascular invasion
⦁Bilateral vessel involvement
⦁MPV or proper HA involvement 
⦁N2 lymph node
⦁Distant metastasis

2. Radiologic prediction of resectability

Conclusions

The accurate preoperative radiologic assessment of tumor extent and resectability is essential for treatment planning 

of peirhilar CCA. The role of imaging in perihilar CCA is to identify of longitudinal/lateral tumor extent, vascular in-

vasion, hepatic lobe atrophy, and distant metastasis. 
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Introduction 

Patients with perihilar cholangiocarcinoma without distant metastases would benefit from R0 surgical resection, 

and accurate and thorough preoperative evaluation of longitudinal and lateral spread is mandatory to obtain clear sur-

gical margins. Since the types of surgical procedures are limited such as (extended) left or right hepatectomy with or 

without pancreatoduodenectomy, endoscopists need to understand the diagnostic modality and the area of concern 

for tumor extension prior to surgical consultation.

Evaluation of tumor extent 

1. CT and MRI prior to ERCP

Multi-detector CT is mandatory prior to ERCP to evaluate local extension of perihilar cholangiocarcinoma. MRCP 

is also useful for evaluation of biliary stricture as well as guidance for ERCP. Once ERCP with biliary drainage is per-

formed, tumor extension is difficult to evaluate due to the artifact of biliary drainage and inflammatory change of the 

bile duct wall. When the bile duct wall is thicker than 2.5 mm with contrast enhancement on CT, submucosal invasion 

is strongly suspected, but lateral mucosal spread is difficult to evaluate on CT.[1] MDCT is also useful for evaluation of 

arterial invasion, especially right hepatic artery crossing the bile duct.When right hepatectomy is planned, tumor ex-

tension to the left intrahepatic bile duct is necessary during ERCP. When the tumor extends beyond the bifurcation of 

B4, extended right hepatectomy is necessary. If the tumor extends beyond the bifurcation of B2 and B3, curative re-

section is impossible. Meanwhile, tumor extension to the right intrahepatic bile duct is important in cases with plan-

ned left hepatectomy. When the tumor extends to the bifurcation of right anterior and posterior branches, extended 

right hepatectomy is necessary. 
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2. EUS

The role of EUS is limited in perihilar cholangiocarcinoma as compared with distal one. EUS is useful for evaluation 

of lateral spread to the distal bile duct. When the tumor spreads to the intrapancreatic bile duct, pan-

creatoduodenectomy is necessary for curative resection. EUS-FNA is useful for regional lymph node staging, which is 

associated with poor prognosis.[2] EUS-FNA is also useful for pathological confirmation when ERCP-guided tissue 

acquisition fails to confirm malignancy.

3. ERCP with IDUS and POCS

ERCP is performed both for evaluation of tumor extension and preoperative biliary drainage. As discussed above, 

planned surgical resection should be discussed with surgeons prior to ERCP. Evaluation of tumor extension and pre-

operative biliary drainage is only necessary for future remnant liver. Contrast injection into the undrained area can 

cause cholangitis and should be avoided. In addition to cholangiogram during ERCP, two adjunctive diagnostic mo-

dalities can be performed; IDUS (Intraductal ultrasonography) and POCS (Peroral cholangioscopy). IDUS provides 

detailed cross-sectional images of the bile duct is more accurate than cholangiography. Although it is effective both for 

evaluation of longitudinal and lateral spread, penetration of IDUS is limited. POCS allow direct visualization of bile 

duct mucosa and mapping biopsy. 

Evaluation of resectability and preoperative biliary drainage

1. Remnant liver volume and portal vein embolization

Once the tumor is considered as surgical resectable and the type of surgical resection is determined, remnant liver 

volume is calculated. Portal vein embolization is often performed if remnant liver volume is not large enough. Since 

perihilar cholangiocarcinoma is common in elderly patients, age and comorbidity in addition to tumor extent should 

be considered to determine resectability. 

2. Preoperative biliary drainage

In cases with perihilar cholangiocarcinoma, preoperative biliary drainage is performed after diagnostic ERCP, to re-

lieve jaundice and/or cholangitis. Biliary drainage should be placed in the future remnant liver, and contrast injection 

during ERCP should be limited in the drainage area alone to reduce the risk of cholangitis in the undrained bile duct. 

Unplanned reintervention due to cholangitis is reportedly associated with poor survival in resectable perihilar 

cholangiocarcinoma.[3]

Endoscopic biliary drainage can be performed using percutaneous transhepatic biliary drainage (PTBD), endo-

scopic nasobiliary drainage (ENBD) or plastic stent (PS). Since PTBD is shown to be associated with tumor seeding, 

and cholangitis is common in PS, ENBD has been a preferred preoperative biliary drainage for perihilar chol-

angiocarcinoma in Japan.[4] Given the impaired QOL due to the long indwelling time of ENBD, inside stent (IS) 

placement above the ampulla is increasingly used. Comparison between ENBD and IS should be clarified in the future.
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Conclusions

In cases with potentially resectable perihilar cholangiocarcinoma, evaluation of tumor extension should be dis-

cussed with surgeons based on CT and MRI prior to ERCP. Targeted evaluation IDUS and POCS during ERCP is 

mandatory based on planned surgical resection. 
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Cholangiocarcinoma (CCA) are subdivided into extrahepatic cholangiocarcinomas (eCCAs) – including distal 

(dCCA) and perihilar (pCCA) - and intrahepatic cholangiocarcinomas (iCCA). Although surgical resection remains 

the only potentially curative treatment option for CCA patients, radical surgery is possible for only a small proportion 

of cases. Moreover, it has been observed that up to 50% of patients deemed resectable at diagnosis are found to be un-

resectable during exploratory laparotomy. Additionally, even following radical surgery, recurrence rates are high. 

Neoadjuvant therapy represents an appealing approach in this setting, where this therapeutic strategy has the potential 

to improve local and distant control, to achieve R0 resection and to prevent distant metastasis. However, few data are 

currently available supporting neoadjuvant therapy in CCA and several questions remains unanswered, including the 

activity of systemic therapy in early stages of the disease, the optimal start time of treatment, patient selection and the 

length of neoadjuvant therapy. In this session, I will demonstrate clinical feasibility of the triplet chemotherapy using 

nab-paclitaxel plus gemcitabine-cisplatin as neoadjuvant chemotherapy in patients with locally advanced perihilar 

CCA in real-world practice.
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Introduction

Both curative resection and low perioperative morbidity/mortality offer the chance of long-term survival in patients 

with perihilar cholangiocarcinoma. The resectability rate for perihilar cholangiocarcinoma has increased through ma-

jor hepatectomies, but these procedures are often associated with serious complications. To achieve safe curative re-

section, various innovative procedures have been adopted in clinical practice. They can be divided into two parts fo-

cusing on patient safety and surgical curability.

To decrease the hepatic parenchymal resection to post-hepatectomy liver failure

Preoperative portal vein embolization with or without sequential hepatic vein embolization is useful to induce re-

generation of the future liver remnant. It enables right hepatectomy or trisectionectomy with acceptably low risk of 

post-hepatectomy liver failure. Left portal vein embolization can be applicable for very old-aged patients with relatively 

large left liver. Parenchyma-preserving central hepatectomy is technically more demanding than major hepatectomy, 

but the risk of post-hepatectomy liver failure can be much reduced and it also can widen the extent of hilar bile duct 

resection beyond the second-order branches. In case of post-hepatectomy liver failure, therapeutic plasma exchange is 

beneficial to recover the liver function.

To enhance surgical curability through concurrent vascular resection

Major vascular invasion is one of the main obstacles hindering curative resection. The tumor-invaded portal vein 

can be resected through wedge or segmental resection and repaired via direct anastomosis, patch venoplasty or inter-

position of autologous and homologous vein grafts. Autologous great saphenous vein is useful for making a paneling 

patch or spiral-winding conduit. The right hepatic artery can be segmentally resected and reconstructed with the gas-

troduodenal artery or right gastroepiploic artery under surgical microscopy.



 Symposium 7. Borderline perihilar malignancies without metastasis 

143 

To facilitate extensive intrahepatic bile duct resection and safe biliary reconstruction

Anterior transhepatic approach is useful for extensive intrahepatic bile duct resection. Personalized planning for ex-

tensive intrahepatic bile duct resection is essential to enhance surgical curability and secure biliary reconstruction. 

Biliary anastomotic leak can be led to anastomotic stenosis. These two complications are often associated with poor 

status of resected bile duct stump and unskillful surgical techniques. Clustered hepaticojejunostomy is useful for re-

construction of multiple bile duct openings.

To enhance surgical curability through extended resection of the distal bile duct

The distal bile duct can be involved along the longitudinal spread. Extended resection of the intrapancreatic bile 

duct is useful to obtain a tumor-free distal bile duct margin. Hepatopancreaticoduodenectomy increases the risk of 

surgical complications, thus customized extended pancreatic transection technique can be used to minimize the risk of 

major pancreaticojejunostomy leak.

To enhance surgical curability through extended lymph node dissection

Lymph node metastasis is one of the main prognostic factors. Although its clinical effect is not determined yet, ex-

tensive lymph node dissection covering the celiac axis and origin of the superior mesenteric vein is recommended.

Conclusions

Two well-known main prognostic factors in perihilar cholangiocarcinoma are curative surgical resection and lymph 

node metastasis. Various innovative procedures can be used to achieve safe and curative resection and reconstruction. 

More extensive lymph node dissection can be considered in balancing with risk of complications.
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Tumor cell dissemination is an early event in tumorigenesis and is relevant for metastatic progression. Circulating 

cell-free tumor DNAs (ctDNA) and circulating tumor cells (CTCs) likely represent the genomic profile of dis-

seminated tumor cells in transit that may establish metastases. It is considered to be released from the primary tumor 

into the bloodstream. Therefore, detection and identification of its genomic profile from a liquid biopsy may be the es-

sential key step to understanding the mechanism of metastasis. Measuring and analysis of CTCs and ctDNA from liq-

uid biopsies have been clinically useful for various solid tumors. Identification and characterization of ctDNA and 

CTCs in peripheral venous circulation as early as preinvasive stages may allow us to screen patients for certain type of 

cancer but also to gnomically characterize a patient’s cancer by a simple blood draw. Here, I would like to talk about 

the following: 1) technical updates regarding methodology in liquid biopsy, 2) clinical usefulness of liquid biopsy in 

the era of precision medicine, 3) clinical application of liquid biopsy in early detection of GI cancer. So far, the applica-

tion of CTCs and ctDNA for the early detection of cancer is one of the most clinical unmet needs and high public in-

terest, but it faces serious challenges regarding specificity and sensitivity with current technologies. On the other 

hands, prediction of prognosis in patients with curable disease can already be achieved in several tumor entities. 

Monitoring the success or failure of systemic therapies (i.e., chemotherapy, hormonal therapy, or other targeted thera-

pies) by sequential measurements of CTCs or ctDNA is showing promising results. However, interventional studies on 

treatment stratification based on the analysis of CTCs and ctDNA are needed to implement liquid biopsy into person-

alized medicine. Therefore, I would like to suggest that understanding the biology and genetics of ctDNA and CTCs 

“cancers in transit” may give us insights into the mechanisms behind metastasis. 
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And using this information for a precision medicine approach with AI-supported software
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Pancreatic cancer represents a challenge, least for the resistance to therapy1. This is in particular true for targeted 

therapy with antibodies and small molecules that converted otherwise untreatable solid cancers into chronic diseases 

that can be controlled over a long time. But not pancreatic cancer. 

Pancreatic adenocarcinoma is not amongst those tumours with the most genetic aberrations2, however, the muta-

tions found are evenly spread over the entire genome, covering all possible signal transduction pathways3. Looking at 

the response to targeted therapy shows that a small proportion does profit from single-targeted therapy, e.g. cetux-

imab, erlotinib, trastuzumab, bevacizumab, sunitinib4. Consequently, molecular analysis must include as many genes 

as possible accounting for several possible mutations in a given pathway (Fig. 1) and other pathways eventually homing 

on the same downstream target. Looking at many molecular changes is possible since tumour profiling with next gen-

eration sequencing (NGS) is becoming an affordably commodity. Analysis of the entirety of genetic aberrations, e.g. in 

the whole exome, however, does require the application of AI-supported oncology treatment decision support soft-

ware to allow the view on all mutations and drug targets in a holistic manner. In so doing, it is possible to identify sin-

gle or multiple drug targets. Modern oncology treatment decision support software tools such as MH Guide™ provide 

effective and ineffective drugs based on the mutations found5; at the same time, clinical trials are identified (from 

clinicaltrials.gov) that are suitable for the molecular profile of a patient. In so doing, it is possible to identify effective 

drugs that are recommended based on evidence for a given molecular target. Since this is not necessarily coming from 

pancreatic cancer, recommendations inevitably include off-label use of registered drugs – a problem in most health 

care systems that needs to be addressed and overcome.

Conclusions

Due to the dismal prognosis of pancreatic cancer, a broad molecular profiling with NGS is recommended such as 

whole exome sequencing (WES). This, inevitably, would require software-assisted evaluation taking into account the 

diverging and converging pathways in order to identify evidence-based drug targets. At least some will allow therapy 

with approved drugs such as PARP inhibitors for DNA damage repair gene mutations or immune checkpoint in-

hibitors for MSIhigh tumours. 



 Symposium 8. Molecular-based approach to pancreatobiliary malignancy

149 

References

  1. Michl P, Löhr M, Neoptolemos JP et al. UEG position paper on pancreatic cancer. Bringing pancreatic cancer to the 21st century: 

Prevent, detect, and treat the disease earlier and better. United European Gastroenterol J 2021; 9 (7): 860-871.

  2. Vogelstein B, Papadopoulos N, Velculescu VE et al. Cancer genome landscapes. Science 2013; 339 (6127): 1546-1558.

  3. Jones S, Zhang X, Parsons DW et al. Core signaling pathways in human pancreatic cancers revealed by global genomic analyses. 

Science 2008; 321 (5897): 1801-1806.

  4. Löhr JM, Kordes M, Rutkowski W et al. Overcoming diagnostic issues in precision treatment of pancreatic cancer Exp Rev Prec Med 

Drug Devel 2018; 3 (3): 189-195.

  5. Malgerud L, Lindberg J, Wirta V et al. Bioinformatory-assisted analysis of next-generation sequencing data for precision medicine in 

pancreatic cancer. Mol Oncol 2017; 11 (10): 1413-1429.

Fig 1. Example visualising the ras/raf pathway: Inhibition of the pathway on the level of the EGF, 

EGFR (cetuximab), or the receptor tyrosine kinase is futile with an activating BRAF mutation, 

which can be addressed by another inhibitor (dabrafenib).
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Introduction

Although the therapeutic agents are very advanced, biliary tract cancer (BTC) has a very poor prognosis with a 5-year 

survival rate of less than 10%. Fortunately, BTC has a relatively large number of mutations compared to other gastro-

intestinal cancers. According to recent mutation profiling studies of BTC, genomic profiling has been of great value in de-

termining targeted treatment options (1). We would like to discuss the preliminary results of clinical trials for new targets.

FGFR inhibitors

FGFR2 fusion mutations are found in 8 to 14% of intrahepatic biliary tract cancers (2). In FIGHT-202 clinical trial 

2, the FGFR inhibitor pemigatinib achieved an ORR of 35.5% in patients with BTC and FGFR2 fusion or 

rearrangement. The patient exhibited a complete response, demonstrating therapeutic potential (3). 

IDH inhibitors

IDH1/2 mutations are found in 10-23% of intrahepatic biliary tract cancers. In a phase 3 study (ClarIDHy trial) of 

185 patients with advanced IDH1 mutant biliary tract cancer, treatment with the IDH1 inhibitor ivosidenib sig-

nificantly improved the progression free survival (PFS) to 2.7 months compared to placebo. (median 2.7 months vs. 

1.4 months, HR = 0.37, p < 0.0001) (4).

HER2/neu inhibitors

In a retrospective study of 8 patients with advanced gallbladder cancer and HER2/neu gene amplification or over-

expression, 5 of 8 patients receiving trastuzumnab had complete or partial remission (5). Regorafenib also showed a 

disease control rate (DCR) of 56% in a phase 2 trial, which is thought to be useful for patients with diseases refractory 

to chemotherapy (6).
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BRAFV600E inhibitors

The prevalence of BRAFV600E mutation is less than 3% compared to FGFR fusion (~13%) and IDH1 mutation 

(~15%) (7). Vivek Subbiah et al. investigated the use of dabrafenib and trametinib for the treatment of BTC patients 

with BRAFV600E mutation.

PARP inhibitors

DNA damage repair gene deficiency is found in 20-25% of BTC patients. Defective DNA damage repair genes such 

as BRCA1/2, PALB2, MSH2, ATM, and BAP1 showed up to 50% of potential sensitivity to PARP inhibitors in phase 2 

clinical trials. But, the efficacy of PARP inhibitos has yet to be determined because most of phase 2 clinical trials are in 

progress (8).

Others

The NTRK fusion, NRG1 fusion and MDM2 amplification are very rare in patients with BTC, but may be relavent. 

Larotrectinib was performed in three phase 1 or 2 studies in patients with solid cancer with NTRK fusion, and the ob-

jective response rate (ORR) was 79%. showed partial remission in patients (9).

Conclusions

As a result of technological advances in molecular pathology, molecular precision medicine has been introduced in-

to standard clinical practice. Accordingly, the potential role of molecular profiling is increasing in various fields such as 

diagnosis and prognosis as well as target selection. Therefore, novel target agents will be essential for the treatment of 

BTC patients in the future.
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Information on the genome, transcriptome, epigenome, and proteome of cancer patients and cancer cell lines are 

widely opened as a public database such as The Cancer Genome Atlas (TCGA), The Human Proten Atlas (HPA), 

Cancer Cell Line Encyclopedia (CCLE) and so on. In addition to omics data, patient responses to drugs, survival, 

CT/MRI images, and pathologic results before and after treatment are being digitalized and opened. Therefore, cancer 

researchers can devise new biomarkers and treatment strategies through omics big data related to cancer patients. 

Recently, a huge amount of information that is being exchanged with single-cell genome analyses and the global ge-

nome research consortium have been shared to find the clinical value for the coming precision medicine era. In addi-

tion, based on the development of mass screening technology and the collection of public literature, the drug purtur-

bation database, The Library of Integrated Netowrk-Based Cellular Signatures (LINCS), Genomics of Drug Sensitivity 

in Cancer (GDSC), ChEMBL, etc., is being released and accumulated.

In a big data environment overflowing with public databases, artificial intelligence (AI) technology not only effi-

ciently derives new biomedical discoveries but is also being applied to the development of new drugs. AI system 

AlphaFold2 developed by DeepMind performed the prediction of the protein 3D structure, which has been a grand 

challenge for decades, and predicted the 3D structure almost similar to the structure determined by the experimental 

techniques, such as X-ray crystallography and nuclear magnetic resonance. With or without the dramtic rise in the 

prediction of the structure, many researchers are introducing AI technologies to generate molucules that can target 

and modulate disease-causing proteins. 

Currently, the pharmaceutical industry is struggling to sustain drug development programs due to rising R&D costs 

and reduced efficiencies. Traditionally, astronomical costs were invested in developing new drugs and it also took an 

average of 10-15 years from target discovery to novel drug approval through candidate development, preclinical and 

clinical trials. Significant advances in computational power enable the use of advanced AI technologies to transform 

drug development processes. The AI technology has become a valuable tool that can be applied at various stages of 

drug development, such as understanding the pathway or finding molecular targets, finding the hit or lead, synthesis of 

drug-like compounds, predicting the mode-of-action of compounds, drug repurposing, and selection of a population 
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for clinical trials. These potential uses of AI provide an opportunity to address the inefficiencies and uncertainties that 

arise from traditional drug development methods while minimizing bias and human intervention in the process. In 

addition, new pathways and targets can be identified through omics analysis through the digging of new biomarkers 

and therapeutic targets, personalized medicine based on omics markers, and discovery of drug-disease associations. In 

other words, AI-based drug development using omics big data is attracting attention for reducing costs, shortening 

time, and suppressing the possibility of side effects.

The individual who wants to be efficient in drug development using AI should know how to train algorithms, re-

quiring domain expertise. A suitable workspace whereby AI and medicinal chemists can work closely together is need-

ed because the former will be able to help in analyzing big datasets including omics data and the latter can train AI, set 

algorithms, or optimize the analyzed data for a more efficient drug developmental process. Despite the benefit of AI in 

accelerating drug development, real experiments still need to be conducted to validate drug targets and novel drug 

candidates. In addition, the limitation of AI technology lies in to secure a database. In particular, since AI-based tech-

nologies related to clinical practice require increased accuracy through various samples, it is important to access pa-

tient information, omics data, pathology, and clinical information secured by multiple healthcare centers.
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Introduction 

One of the most important issues when starting and performing any type of medical technique is on how to get an 

adequate training. Of course, one of these medical techniques are the endoscopy ones. Among them, endoscopic ultra-

sound EUS and ERCP can be considered as the most complex ones, and thus, with specific needs for a correct training. 

Acquiring proper competencies is essential for providing the best medical care to the patients. In fact, very recently, the 

European Society of Gastrointestinal Endoscopy (ESGE) has published a Position Statement on the curriculum for 

ERCP and EUS training in Europe. We will review the specific trainee strategy for learning EUS and ERCP in Europe, 

focusing on the current European recommendations, and then focusing on how to bring these statements to reality. 

EUS and ERCP training

Over the last years, it has been recognized the need to formalize and enhance training in EUS and ERCP. There are 

certain steps to be consider when starting on these endoscopic modalities:

- Initially, there are some specific needs before starting the training. Endoscopist should acquire competence in 

standard endoscopy (mainly upper gastrointestinal endoscopy, but also desirable in colonoscopy, including basic 

therapeutic procedures, considered standard in these 2 types of endoscopies).

- Once this is accomplished (in Europe standard in almost all countries to obtain the accreditation as endoscopist), 

next step should be formal training courses. These courses should be both theoretical and practical, including ide-

ally the use of simulator before starting with real patients. There are increasing number of specific available courses 

on EUS and ERCP that trainees should follow before starting to perform either of these techniques. 

- At this point, the training should move to a period of live cases with mentoring. Ideally this phase should take 

place at high volume centers with real expertise both in EUS and ERCP. During this period, trainees should docu-

ment all their procedures, including key performance indicators and the degree of independence. There should be 
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a summative assessment process prior to commencing independent practice to ensure there is robust evidence of 

competence. This evidence should include a review of a trainee's procedure volume and current performance 

measures. 

- For ERCP, trainees should be competent up to Schutz level 2 complexity (management of distal biliary strictures 

and stones > 10 mm). Although ESGE recommends that a trainee can evidence a procedure volume of >300 cas-

es, with a native papilla cannulation rate of ≥80%, complete stones clearance of ≥ 85 %, and successful stenting 

of distal biliary strictures of ≥ 90 %, the total number of cases can be variable among countries. However, ach-

ievements referred can be considered as adequate to establish that the trainee is able to perform ERPC 

independent.

- EUS training and competence attainment is different, since EUS moves from a diagnostic method to a ther-

apeutic procedure. It is key that the trainee should obtain competence in diagnostic EUS before moving to 

therapeutic. ESGE recommends that a trainee can evidence a procedure volume of >250 cases (with 75 sampling 

techniques), with satisfactory visualization of key anatomical landmarks in ≥ 90 % of cases, and an FNA/FNB ac-

curacy rate of ≥ 85 %. 

The time need to complete the training is very variable. It is considered according to European guidelines, that this 

period should be of 12 months, however, this is not yet established in all countries. In this context, what is important is 

that during the mentoring period (stages in high volume centers), trainees really perform enough number of cases, al-

lowing the obtention of the competence needed.

Conclusions

Quality in endoscopy is a major priority, and among all strategies, the development of a well-defined program is key 

to optimize the management of our patients. In Europe, ESGE has develop a Position Statement for a curriculum for 

ERCP and EUS training. This strategy is being adopted by all European countries.

Recommended References

  1. Domagk D, Oppong KW, Aabakken L, Czakó L, Gyökeres T, Manes G, et al. Performance measures for endoscopic retrograde chol-

angiopancreatography and endoscopic ultrasound: A European Society of Gastrointestinal Endoscopy (ESGE) Quality Improvement 

Initiative. United European Gastroenterol J. 2018 Dec;6(10):1448–60. 

  2. Johnson G, Webster G, Boškoski I, Campos S, Gölder SK, Schlag C, et al. Curriculum for ERCP and endoscopic ultrasound training in 

Europe: European Society of Gastrointestinal Endoscopy (ESGE) Position Statement. Endoscopy. 2021 Oct;53(10):1071–87. 

  3. Siau K, Keane MG, Steed H, Caddy G, Church N, Martin H, et al. UK Joint Advisory Group consensus statements for training and cer-

tification in endoscopic retrograde cholangiopancreatography. Endosc Int Open. 2022 Jan 14;10(1):E37–49. 

  4. Voiosu T, Bălănescu P, Voiosu A, Benguş A, Preda C, Umans DS, et al. Measuring trainee competence in performing endoscopic retro-

grade cholangiopancreatography: A systematic review of the literature. United European Gastroenterol J. 2019 Mar;7(2):239–49. 

  5. Wani S, Keswani R, Hall M, Han S, Ali MA, Brauer B, et al. A Prospective Multicenter Study Evaluating Learning Curves and 

Competence in Endoscopic Ultrasound and Endoscopic Retrograde Cholangiopancreatography Among Advanced Endoscopy 

Trainees: The Rapid Assessment of Trainee Endoscopy Skills Study. Clin Gastroenterol Hepatol. 2017 Nov;15(11):1758-1767.e11. 



158 International Conference of the Korean Pancreatobiliary Association 2022  

Symposium 9

How to train EUS/ERCP in your home country

How to train EUS/ERCP in Japan. - From "watching the 
back of the master" to "theoretical understanding" -

Ryosuke Tonozuka, MD, PhD

Department of Gastroenterology and Hepatology, Tokyo Medical University, Tokyo, Japan

Pancreaticobiliary endoscopy, including EUS and ERCP, are essential procedures for diagnosing and treating pan-

creaticobiliary diseases in Japan. However, due to the severe technical difficulty and the high incidence of adverse 

events, education is critical to ensure the safety and efficacy of these procedures for patients undergoing them. In recent 

years, emphasis has been placed on the quality and safety of examinations, and training methods are being reevaluated. 

In Japan, pancreatobiliary (PB) endoscopy is performed by specialized endoscopists in university hospitals and tertiary 

care centers. In contrast, general gastroenterologists and surgeons may perform biliary and pancreatic endoscopy in 

community and local hospitals while providing treatment for the gastrointestinal tract and liver diseases due to the lim-

ited number of physicians. In such a situation, the endoscopists are often self-taught or have received an education that 

the old doctors have not updated. In the past, one of the aspects of technical education, such as surgery, was the custom 

of "watching the back of the master," which was also practiced in the teaching of endoscopy. However, this is a non-

sensical custom and one that is not acceptable in the context of safe and effective procedures for patients. There have 

been many textbooks with videos on many techniques and live demonstrations in various regions in recent years. 

Guidelines for EST, EPLBD, and EP have also been produced to provide universal education for techniques that vary 

from Master to Master. As an example of education in Japan, the following is an overview of education at our hospital.

In our hospital, the essential prerequisite for performing PB endoscopy is to have completed a specialty residency 

and to be able to perform upper gastrointestinal endoscopy and colonoscopy adequately. Only those wishing to spe-

cialize in the biliary tract and pancreas can begin their careers. Before examining a patient, training in dry models is al-

so given. All examinations, including emergency examinations, are conducted in conjunction with a supervising 

physician. All endoscopists share the results through conferences. In Japan, it is common for the attending physician 

who examines to perform the entire examination. Still, at our hospital, we have a system whereby the examination is 

performed not only by the attending physician but also by a physician who is appropriate to the level of training. It is 

helpful because it allows the trainee to concentrate on one procedure at a time. Training in contingency planning is al-

so provided twice a year with a team of paramedics. In particular, PB endoscopy is performed under sedation and in a 

unique position, making it difficult to notice any changes in the patient, so we try to create a safe environment in con-

sultation with the paramedical team. We are conducting education more efficiently using the educational methods de-

scribed above, but we need to further brush up on our methods.
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Advanced endoscopy training in the USA 
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Banner MD Anderson Cancer Center, Banner University Medical Center, University of Arizona School of Medicine, Phoenix, 
AZ 85006, USA

Introduction

Over the last 25 years, significant progress has been made with regards to Advanced endoscopy training in the 

United States. Endoscopy training in general has become more organized with efforts made by the ACGME and train-

ing directors in general. Some of us have gained knowledge of best teaching practices from our Canadia and U.K col-

leagues and “Train the Endoscopy trainer” courses and “Program for Endoscopy teachers” workshops sponsored by 

the ASGE and World Endoscopy Organization have contributed to improvement in the quality of endoscopy training 

and standardization of training. Despite the progress achieved over the last two decades, significant variation in the 

quality of Advanced endoscopy training exists primarily because Advanced endoscopy fellowships are non-accredited 

and not regulated by the ACGME.

Endoscopic training principles 

1. Endoscopic training principles common to basic and advanced endoscopy training.

In order to be effective, endoscopy trainers must have conscious competence. A basic framework for endoscopy train-

ing in the model of “Preparation-Training-Wrap-up” has been implemented in Canada and the U.K and now being 

taught at “train the endoscopy trainer” courses in the USA. Preparation includes the set-up (physical and psycho-

logical), the schedule, aligning agendas & ground rules. The training phase includes standard terminology, avoiding 

cognitive overload, tips for effective communication, maintain focus on goals agreed upon, and when to take over from 

the trainee. The wrap-up phase includes timing and technique for performance enhancing feedback and assessment us-

ing validated tools. Cognitive aspects are essential prerequisite to advanced endoscopy training and this pertains to bili-

ary and pancreas anatomy, mucosal morphology and pit pattern recognition for ESD and decision training based on in-

terpretation of mucosal/NBI, EUS, fluoroscopic and cholangioscopic images. Simulators are an essential part of ad-

vanced endoscopy training and despite the availability of a variety of simulators for EUS and ERCP training, they are 

under-utilized. Trainers need to be educated on the effective use of simulators for advanced endoscopy training.
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2. EUS training

Will review the current status of EUS needs and availability of EUS trained gastroenterologists in the US. Will also 

reviewing the EUS training landscape that includes 4th year fellowships, shorter EUS courses and ASGE courses. Will 

review the cognitive aspects of EUS training such as cross-sectional anatomy, basics of US imaging including knowl-

edge and interpretation of artifacts, different types of echoendoscopes and miniprobes, set-up for an EUS case includ-

ing choice of EUS scope, balloon application, and onsite cytopathology. 

Review teaching EUS based on standard anatomical stations to systematically perform EUS and will contrast this 

with a focused EUS exam such as imaging for a submucosal lesion of focused on evaluation of CBD for chol-

edocholithiasis prior to ERCP.

Will discuss EUS Image interpretation, applying cognitive concepts (anatomical, US artifacts) and decision training 

as part of EUS training. Will briefly address EUS guided interventions, additional training needed and the current var-

iability in EUS training programs that exists with respect to training in interventional EUS.

3. ERCP training

Review cognitive aspects of ERCP training including biliary and pancreatic ductal anatomy, hepatic segments, fluo-

roscopy interpretation and radiation safety measures, differences between duodenoscope and forward viewing endos-

copy and knowledge of a variety of ERCP accessories. The cognitive aspects that are involved with ERCP training are 

significant and need periodic review.

Emphasize the importance of training on the effective and safe use of the duodenoscope, including in patients with 

altered anatomy and using accessories controlled by the movement of the elevator. ERCP training requires exquisite tip 

control and systematic approach is recommended as the trainee achieves better tip control and can safely perform 

more advanced ERCP guided interventions. ERCP being a procedure with higher risks, the importance of discussion 

regarding goals for the training sessions, ground rules and importance for the trainee to understand the ‘Stop” com-

mand and that patient safety is paramount. 

Discuss the importance of clear and effective communication between the trainer, trainee and endoscopy technician 

or nurse during the ERCP procedure to ensure that there is a balance between ERCP training and safety. Review the im-

portance of debriefing after the procedure and spend time to provide detailed feedback and plan for future teaching sessions.

Discuss the importance of assessment tools, ensuring competency and continued mentoring of the trainee during 

their first year as a consultant after their advanced endoscopy fellowship. Review the importance of education regard-

ing possible risks, detailed informed consent and patient education prior to the procedure, early diagnosis of compli-

cations and appropriate management of complications is an important part of advanced endoscopy training that is 

emphasized during advanced endoscopy training in the USA. Review data on learning curves for EUS and ERCP as it 

is important for advanced endoscopy trainers to understand this data as they perform their assessment of competency.

ERCP based procedures and associated interventions such as Cholangioscopy, pancreatoscopy, RF ablation in the 

bile duct may need dedicated training and it is important to keep track of the specific types of interventions performed 

with ERCP and EUS as assessment of competency is specific to these interventions. The trainer and trainee must re-

view the procedures and assessment in detail periodically and at the completion of training. Further training may be 

continued as junior faculty with a mentor to attain competency in these procedures.
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Conclusions

The core principles of endoscopy training apply to both basic and advanced endoscopy and it is important for all 

trainers to be well versed in these principles to become effective trainers. Cognitive aspects pertinent to EUS and 

ERCP, are very important part of advanced endoscopy training and the trainer should devote adequate time to this. 

Trainers need to be educated on the effective use of simulators in advanced endoscopy training. EUS training requires 

understanding of US imaging, artifacts, a systematic anatomical station based approach, image interpretation and de-

cision training. There is variability with interventional EUS training based on the training program and short courses 

designed by a variety of GI societies, trainers at certain institutions fill this gap. ERCP training requires prior knowl-

edge and training with duodenoscope handling, systematic training to improve fine tip control and a graded approach 

towards performing ERCP guided interventions with increasing autonomy. Diagnosis and management of complica-

tions associated with EUS and ERCP is an integral part of advanced endoscopy training. Knowledge of tools for assess-

ment of competencies and technique of providing performance enhancing feedback is a requirement for advanced en-

doscopy trainers.
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How to train EUS/ERCP in your home country: 
South Korea

Dong Wook Lee, MD, PhD

Department of Internal Medicine, Kyungpook National University, Daegu, Korea

Introduction 

Gastrointestinal (GI) endoscopy is the most valuable and useful diagnostic tool used in nearly all medical field in-

cluding gastroenterology. Education of endoscopic skills is an essential portion of the GI fellowship training program. 

The GI endoscopic field is now sub-classified as a part of the diagnostic and therapeutic procedures for the GI tract in-

cluding esophagogastroduodenoscopy, colonoscopy, endoscopic retrograde cholangiopancreatography (ERCP) and 

endoscopic ultrasound (EUS). 

ERCP 

ERCP is an advanced endoscopic procedure that is used for the management of various biliary and pancreatic 

diseases. This procedure is one of the most technically demanding and highest-risk procedures performed by 

endoscopists. Therefore, training in ERCP requires technical and cognitive skills over and above routine endoscopy 

and significant time and effort to attain competency. In the American Society of Gastrointestinal Endoscopy (ASGE) 

guideline, trainees who opt to pursue additional training in ERCP to attain procedural competence should have com-

pleted at least 18 months of a standard gastroenterology training program. Similarly, many other countries also require 

competency in general endoscopy before ERCP training. Our previous guideline also suggested that ERCP training 

should begin after completion of the 1-year fellowship training of GI endoscopy. According to this aspect, our guide-

line suggests that ERCP training is not essential for the fellowship training of general GI endoscopy; however, all train-

ees require some exposure to ERCP to develop an understanding of the diagnostic and therapeutic role of ERCP dur-

ing the first year of training.

EUS

With the introduction of EUS and the technical progress over the past decade, the role of EUS in the diagnosis and 
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treatment of GI tract lesions and lesions in its vicinity is constantly increasing. However, since there are a limited num-

ber of facilities that can perform EUS and much effort and time are required to become proficient in EUS, EUS is not a 

prerequisite during the 1-year GI fellowship program in Korea. The ASGE recommends that training on EUS should 

be provided to those who have completed at least 18 to 24 months of basic GI endoscopy training. Although acquiring 

sufficient skills on advanced endoscopy, such as EUS, is not realistic considering the relatively short GI fellowship pro-

gram currently employed in Korea, basic knowledge and understanding on EUS are fundamental in taking care of the 

patients as a GI specialist. Therefore, the KSGE recommends the following requirements to be met during the trainees’ 

endoscopy training program as a tool to facilitate understanding on the diagnostic and therapeutic role of endoscopy.

Conclusions

Tutors of GI endoscopic training should obey the guidelines for education system. For that, well-established 

EUs/ERCP educational guidelines are needed. In the future, these educational goals for EUS/ERCP should be modi-

fied and supplemented on the basis of the technological advancements of endoscopic techniques.
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Training aims Learn skills and knowledge pertaining to ERCP
80% success rates of selective cannulation
85% success rates of biliary stone removal

Basic knowledge and disease contents Knowledge of anatomy and physiology of the pancreas and the biliary tree and 
side-viewing endoscope
Common bile duct stones (most common), benign and malignant stricture

Basic procedure Cannulation, sphincterotomy, dilation, stent placement

Minimal procedure numbers 
necessary to achieve competency of 
endoscopy

Not defined

Table 1. Education and Training guideline of ERCP
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Training aims To facilitate understanding on the diagnostic and therapeutic role of EUS

Basic knowledge and disease contents Fundamental concepts on basic EUS imaging
Understand the anatomy of the gastrointestinal tract and its surrounding structures 
through images obtained from different types of EUS

Basic procedure Staging of malignant tumors
Evaluation of subepithelial lesions
Evaluation of pancreaticobiliary lesions

Minimal procedure numbers 
necessary to achieve competency of 
endoscopy

Not defined

Table 2. Education and Training guideline of EUS
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Development and clinical application of endoscopic devices for pancreatobiliary diseases in Korea: 
From idea to commercialization

Introduction of medical devices developed in Korea

Chang-Hwan Park, MD, PhD

Department of Internal Medicine, Chonnam National University Medical School, Gwangju, Korea

Introduction

Various endoscopic techniques such as endoscopic retrograde cholangiography, endoscopic ultrasonography (EUS), 

and endoscopic metal stent deployment are popularly performed. Development of endoscopic techniques has a great 

impact on patient’s survival, rapid rehabilitation, and cosmetic aspects. 

Medical Devices Developed in Korea 

Back in the past, most endoscopic techniques were developed and distributed from Europe, the U.S., and Japan. 

They needed specialized equipment and accessories that were expensive, and it was hard to modify endoscopic devices 

according to endoscopists’ needs. Therefore, the development of self-supporting endoscopic devices in Korea has been 

mandatory for reducing the expense and improving the quality of endoscopic devices. Nowadays, Korea has developed 

cutting edge technology in the field of self-expanding metal stents, guidewires, EUS-fine needle aspiration or biopsy 

needles, and others. 

Conclusions

In near future, various endoscopic accessories can be developed and distributed worldwide from Korea.

Keywords

Endoscopic retrograde cholangiopancreatography, endoscopic ultrasonography, stent
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EUS-FNAB needle (Cleartip) 

Chang Min Cho, MD, PhD
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It has been a tremendous progress for endoscopic ultrasound (EUS) over the past three decades. It has evolved from 

a technical curiosity into a procedure with a significant impact on pancreatobiliary diseases. It permits high-resolution 

images of the gastrointestinal wall and abdominal organs, as well as real-time EUS-guided tissue acquisition 

(EUS-TA). The development of EUS-TA changed the landscape of EUS and upgraded its diagnostic power.

EUS-TA has considerably evolved since the first introduction of EUS-guided fine needle aspiration (EUS-FNA), 

which was an important breakthrough in the endoscopic field. It has now become a part of the diagnosis and staging 

algorithm for the evaluation of benign and malignant diseases of the pancreatobiliary diseases.

In recent years, new needles, which were designed to obtain samples suitable for histologic evaluation with pre-

served tissue architecture, have been developed. These fine needle biopsy (FNB) needles have features with either a 

special geometry of the cutting tip or a side-slot in the distal portion of the needle. EUS-TA techniques and needle de-

signs have markedly evolved to improve the acquisition of adequate specimen that allows for histological assessment.

In the domestic situation, all needles are imported form abroad and in terms of material costs related to the proce-

dure, it could be a burden to the patient. FineMedix, one of medical device manufacturing companies, invented a new 

needle for the EUS-FNAB. In order to apply this needle to actual clinical field, it is necessary to test not only the func-

tional aspect of the needle, but also the superiority or inferiority in the rate of tissue acquisition comparing with exist-

ing needles. Prior to the use of new needles in clinical practice, the initial study was performed in animal experiments 

to evaluate the ability of tissue acquisition comparing with currently used needles. In phase 1 study, new needles of 

19-, 22-, and 25-gauge (G) and conventional needles of 22G were randomly used to acquire specimen from an ex-

tracted porcine liver. In phase 2 study, EUS-guided tissue sampling for an anesthetized pig was performed using a line-

ar echoendoscope (GF-UCT260; Olympus Medical Systems, Tokyo, Japan) to acquire liver specimen and different 

types of 22G needles were used. Using computerized analysis of the scanned histologic slide, the areas of liver tissue in 

specimens obtained from variable needles were compared. Liver parenchymal specimens were obtained from all 

EUS-FNA procedures. Although the specimens acquired from 22G new needle was smaller than those from the con-

ventional needle in the ex vivo study, it was similar to the in vitro study. The new needles of larger size acquired more 

tissue in the ex vivo study. A new needle with a side pore acquired more tissue specimen than that of the conventional 

needle.
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As a clinical pilot trial, a prospective randomized study was performed to evaluate the feasibility and efficacy of a 

newly developed protype needle in EUS-TA for pancreatic solid lesions comparing the commercially available ones. 

First two passes of EUS-TA were accomplished in a random order between test and control needles. The procured 

specimens were prepared for the comparison of specimen adequacy and diagnostic accuracy to final diagnosis. 

Between February and June 2018, 24 patients (median 63.5 years, 14 males) with pancreatic solid lesions were enrolled. 

Among them, one patient had no final diagnosis due to inadequate specimen. Technical failure occurred in one case of 

test needle. There was no significant difference between test and control needles in terms of specimen adequacy 

(91.3% vs. 95.8%, P value=0.456) and diagnostic accuracy (72.7% vs. 82.6%, P value=0.331).

Based on these pilot study, a prospective randomized multicenter trial was performed. Patients with pancreatic solid 

lesions who referred for EUS-guided tissue sampling (EUS-TS) were enrolled. During EUS-TA, each one pass of a new 

needle (22-gauge ClearTip) and 22G ProCore needle (Cook Medical Inc., Winston-Salem, NC, USA) was randomly 

performed to obtain a core specimen for same lesions. Slow pull suction with fanning was applied to all cases. 

Technical evaluations such as ease of puncture, visibility of needle in ultrasound image, ease of to-and-fro motion, and 

angulation of needle after EUS-TA were compared between two needles. To compare the adequacy of specimen ob-

tained from each pass of two needles, gross finding for core tissue, arbitrary histologic score, and diagnostic accuracy 

based on diagnostic standard were evaluated. In total, 108 patients (63 men, 45 women, median age 69 years: range 

41-92) were enrolled between June and December 2019. In the technical evaluation, visibility of needle was statistically 

better in ClearTip needle than ProCore needle (99.1% vs. 92.6%, P=0.035). There were no differences between two 

groups with regard to the presence of gross core tissue (61.1% vs. 55.6%, P=0.686), histologic class for malignancy 

(P=0.608), and arbitrary histology scores (P=0.976). The overall diagnostic accuracy for pancreatic solid lesions was 

86.1% with no difference between two needles (75.0% vs. 70.4%, P=0.445). Adverse events were occurred in 8 (7.4%) 

patients including post-puncture bleeding (3), abdominal pain (3), fever (1), and cerebral infarction (1). In our study, 

ClearTip needle revealed a comparative result to ProCore needle in technical assessment and diagnostic performances. 

Further comparative study is needed for non-pancreatic lesions to validate the efficacy of a new needle.
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Endoscopic stenting for biliary drainage through ERCP is presently the mainstay of endoscopic palliation for biliary 

obstruction. Beyond palliative drainage in patients with malignant biliary obstructions, the use of endoscopic stenting 

has broadened into various biliary conditions including benign natured stricture. Although a metal stent with long pa-

tency over the intended period with no complications would be ideal, currently available stents have limitations. Many 

developments and improvements in stent technology have been made to overcome these problems, and innovative and 

modified biliary metal stents have been introduced in Korea. Recently, metal stents that have additional functions, such 

as anti-migratory, anti-reflux, and drug-releasing properties, have also been developed and introduced. Bilateral drain-

age for high grade hilar malignant biliary strictures with newly developed metal stents can provide longer cumulative 

patency and may drain >50% of the liver volume that is the target volume for adequate biliary drainage. Bilateral met-

allic stenting for hilar malignant biliary stricture is usually performed using a “side-by-side” technique, where two 

SEMSs are placed in parallel, or a “stent-in-stent” method, where the second SEMS is placed through the interstices of 

the first one. As the area of the endoscopic ultrasonography (EUS)-guided therapeutic interventions has expanded, 

metal stents for effective, safe, and simple EUS-guided procedures have been developed and introduced in Korea. In 

conclusion, metal stenting with newly developed metal stents by ERCP/EUS for various problems on biliary tree is ef-

fective, safe and minimally invasive therapy comparing other approach.
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Introduction

It is difficult to access bile duct directly than other digestive organs, so the methods of diagnosis and treatment were 

limited. As a non-invasive method, there are diagnostic methods using images such as Ultrasonography (USG), com-

puted tomography (CT), and magnetic resonance image (MRI), which show quite accurate results, but have limi-

tations in not being able to achieve the therapeutic purpose. Invasive methods are used to achieve therapeutic goals. 

Using the invasive method has the advantage that it can be used for diagnosis and treatment. Traditionally, invasive 

methods include percutaneous transhepatic cholangioscopy (PTC) and Endoscopic retrograde cholangiopancretog-

raphy (ERCP). Since the ERCP method was developed, there have been many advances in the diagnosis and treatment 

of bile duct and pancreatic duct diseases. However, as a limitation of ERCP, the bile duct and pancreatic duct can be 

observed only in the shadows, so there is a limitation in not being able to directly observe the precise gross findings of 

the lesion.

How to access extrahepatic duct?

Until now, methods for direct observation of the inside of the bile duct can be divided into percutaneous methods 

and peroral-transpapillary methods. As a transcutaneous method, there is 1) Percutenaeous cholangioscopy (PTC). In 

this method, percutaneous transhepatic biliary drainage (PTBD) is first performed, and then PTC is inserted using the 

PTBD channel to observe the inside of the bile duct. Although this has been traditionally performed, it takes a lot of 

time, is invasive to perform PTBD, and there are many complications from the procedure, so it is difficult to popular-

ize it, so it was selectively performed only in some hospitals. The per-oral method are as follows. 2) Mother-Baby scope 

system, Olympus, Japan). This is a method to observe the common bile duct by inserting a baby-endoscope through 

the biopsy channel of the existing ERCP. Although this method was developed a long time ago, it requires two oper-

ators to operate the endoscope, and the operation is inconvenient and the baby scope is easily damaged. So, it is no 

longer being used in Korea. A recently developed breakthrough method is 3) SpyglassR (Boston Scientific, USA). This 



174 International Conference of the Korean Pancreatobiliary Association 2022  

can be performed while observing the common bile duct and taking specimen by inserting a 2mm diameter spyglass 

scope through the biopsy channel of the ERCP endoscope. Unlike the mother-baby scope, one endoscopist has the ad-

vantage of being able to perform all manipulations. In addition, the image quality has been improved a lot recently, 

and it is in the spotlight as a next-generation cholangioscopy that can directly observe the inside of the bile duct. 

However, it is still difficult to operate, and the cost is too high, limiting the supply as it is a one-time use

Another method is 4) Direct per-oral cholangioscopy (DPOC) using an ultraslim scope, which is thinner than the 

existing upper endoscopy. In this method, the operator alone inserts the endoscope into the duodenum and then in-

serts it into the common bile duct using various methods. In this way, the inside of the bile duct can be observed with 

the same level of resolution as that of a general endoscope, and lesions inside the bile duct can be diagnosed and 

treated. However, it is rarely implemented in Korea because the technical difficulty of intubation is high and it can 

cause frequent breakdowns due to excessive manipulation of the endoscope related to insertion.

Is there any other way?

Looking at it so far, direct observation of the bile duct is very important in the diagnosis and treatment of bile duct 

disease, but there are many problems that need to be solved at present, such as equipment problems, technical prob-

lems, and cost problems. 

In the meantime, we succeeded in developing an auxiliary tool (EasyAccessR, Solvomedic, Daegu, Korea) that helps 

direct observation of the biliary tract. This is a tool that assists small-caliber endoscopy so that the inside of the bile 

duct can be directly observed.

It is made into an auxiliary transparent tube suitable for the curvature of the gastrointestinal tract. It is a product 

that has not existed before, and since it is a new field, if this product is commercialized, it will be applied to the field of 

biliary endoscopy.
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EUS-guided cholangioscopy

Hsiu-Po Wang, MD
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ERCP and EUS are the two major modalities to approach the biliary and pancreatic systems. ERCP is based on the 

route of papilla of Vater and the EUS, transmural route. However, all the images of both are indirect but can achieve 

the goals of diagnostic and treatment. For the difficult cases (diagnosis or treatment), direct visualization of the target 

lesions become very important.

To manage the biliary lesions under direct visualization, peroral cholangioscopy (baby-mother), introduced in 

1970s and single-operator SpyGlass system, 2007 make the intraductal biopsy, lithotripsy and tumor ablation possible. 

There have been a lot of publications for peroral cholangioscopic procedures. The peroral cholangioscopy is com-

pleted through the papilla of Vater. 

For the biliary approach for cases with surgically altered anatomy, cholangioscopy will be done through the percuta-

neous route after dilation of the tract and with the possibility of complications such as bleeding, liver parenchymal lac-

eration and infection. 

Cholangioscopy through the route established by EUS is the other idea. EUS-biliary drainage may include 

EUS-HGS and EUS-CD. Both of them can provide a tract possible for passage of cholangioscopy. However, in our ex-

perience, the passage of cholangioscopy (10 Fr) may be difficult with the metallic stent in situ. The fixed partial ex-

pansion of metallic stents, even after balloon dilation, will hinder the advance of cholangioscopy. EUS-HGS with plas-

tic stents may be the other option. After fistula formation, cholangioscopy may pass through the tract easily after 

dilation. The plastic stent may be re-inserted after cholangioscopy. However, the procedures above are EUS- “assisted” 

and fistula formation is needed.

For EUS-guided cholangioscopoy, a model with a thin scope through an outer sheath is needed. After EUS-guided 

puncture the intrahepatic bile duct, a guidewire is inserted and the 8 Fr sheath after tract dilation. A thin scopy (1.7 

mm) was inserted through the sheath to the target. It is a direct EUS-guided procedure but still needs more studies for 

its feasibility.
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Introduction 

Endo-Hepatology is broadly defined as the integration of endoscopic procedures within the practice of hepatology. 

When we first coined this term in 20121, we emphasized that while the GI endoscopist has had endoscopic control of 

imaging (EUS, ERCP), tissue acquisition (EUS, ERCP), and intervention (EUS, ERCP) as a pancreatico-biliary spe-

cialist, the same has not been the case in the liver, where endoscopy has been limited to the diagnosis and treatment of 

varices. Since then, there has been a groundswell of Endoscopic Ultrasound (EUS) procedures and technologic ad-

vancements with diagnostic, prognostic, and therapeutic applications to the liver. The following are 4 exciting growth 

areas in Endo-Hepatology. 

EUS-Shear Wave Elastography (SWE)

Liver stiffness measurement using transient elastography (TE) has been shown to predict liver-related events and 

all-cause mortality2. However, despite it being a swift, non-invasive bedside screening modality, it has limitations in-

cluding difficulty in assessing obese patients and in those with ascites, lacking 2D image guidance of the measurement, 

and the inability for the left side of the liver to be examined. EUS-SWE holds promise as it facilitates quantitative meas-

urements not limited by ascites, abdominal obesity, or interposing structures 3, 4. In addition, while TE is limited to the 

right lobe of the liver and displays histologic variability between the right and left lobes,5, 6 EUS-SWE can perform 

bi-lobar liver assessment, as well as evaluate spleen stiffness. Our recent pilot study demonstrated the feasibility, safety, 

and the superiority of EUS-SWE compared to several other non-invasive clinical assessments in predicting hepatic fib-

rosis stage7.

EUS-guided Liver Biopsy

EUS-guided Liver Biopsy is safe, well tolerated, and can obtain high quality core specimen from one or both lobes of 
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the liver. A recent systematic reviews showed a histological diagnosis rate of 93.9% and adverse event rate of 2.3% 8 and 

that the adequacy of biopsy specimens and rate of adverse events from EUS-bx are comparable to those from percuta-

neous liver biopsy9. To minimize post-biopsy bleeding, we described a novel technique of EUS-guided delivery of a 

blood patch to prevent bleeding from liver biopsy10.

Contrast-enhanced (CE) EUS 

Contrast-enhanced (CE) EUS can increase detection and characterization of focal liver lesions and has demon-

strated good tolerance and safety profile even in patients with renal insufficiency11, 12. 

EUS-guided porto-systemic pressure gradient (PPG) measurement 

EUS-guided porto-systemic pressure gradient (PPG) measurement can directly measure pressures in both hepatic 

and portal veins with potential advantages in: detecting early, pre-clinical portal hypertension, diagnose pre-hepatic 

non-cirrhotic portal hypertension, allow for serial measurements, and provide greater accessibility to liver patients. 

After demonstrating proof-of-principle in an animal model13, we published the first human trial in 201714. We sub-

sequently expanded our experience15-19, 20, and also launched a multi-center collaborative trial21. 

Conclusions

With the combination of endoscopy to screen for esophageal/gastric varices and portal hypertensive gastropathy, 

followed by EUS, SWE, CE-EUS, EUS-Liver Biospy and EUS-PPG – Endo-Hepatology can provide a “one-stop-shop” 

assessment of the liver. Endo-Hepatology has therefore emerged as a new sub-specialty in GI Endoscopy, leveraging 

the strength of endoscopy and EUS in the diagnosis, prognosis and treatment of patients with liver disease.
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Introduction 

EUS-guided interventions are increasingly being performed worldwide. There are a variety of EUS-guided inter-

ventions for the treatment of pancreaticobiliary diseases. EUS-directed transenteric ERCP involves creation of an anas-

tomosis between two enteric lumena to allow retrograde access to the biliary tree. The approach was initially described 

for access to the papilla in patients with Roux-en-Y gastric bypass (RYGB) and referred to as EDGE (EUS-directed 

transgastric ERCP) (1) but can be performed for access to the pancreaticobiliary tree in post-surgical anatomic 

situations. (2).

Transenteric ERCP

1. Roux-en-Y gastric Bypass (EDGE)

The first description of transenteric ERCP, termed EDGE was a gastrogastric anastomosis from the gastric pouch to 

the excluded stomach in RYGB patient using a luminal apposing metal stent (LAMS). (1) In reality, the anastomosis in 

such patients is often from the jejunum just beyond the gastrojejunal anastomosis to the excluded stomach. (3) EDGE 

has become performed commonly in the U.S. as an alternative to enteroscopy-assisted ERCP and laparoscopic-assisted 

ERCP. The excluded stomach is readily identified at EUS (4) and punctured with a standard FNA needle. Following in-

stallation of contrast to confirm entry, a large volume of saline is infused into the excluded stomach to distend it. A 

cautery-enhanced LAMS of 15 or 20mm in diameter can be passed freehand or over a guidewire to create the 

anastomosis. (5) If ERCP is performed immediately after placement (single-session EDGE), the LAMS is balloon di-

lated to its maximal diameter followed by passage of a duodenoscope. However, a single-stage EDGE is associated with 

stent dislodgement with passage of the duodenoscope and subsequent perforation. Approaches to mitigate stent dis-

lodgement include puncturing into the more proximal portion of the excluded stomach to align a straighter axis to 

prevent excessive torque on the LAMS, larger diameter LAMS (20mm vs. 15mm) as well as endoscopically suturing the 

LAMS in place. (6) In more elective indications, a two-stage approach is used wherein the ERCP is delayed for 2-4 
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weeks to allow maturation of the anastomotic tract so that stent dislodgement does not result in free perforation of two 

lumena. There are now many series of EDGE in RYGB patients and comparative studies show the approach to be at 

least as successful as compared to enteroscopy-assisted and laparoscopic-assisted ERCP, with a reduction in procedural 

duration. (7-10) The LAMS is endoscopically removed after tract maturation.

Adverse events include perforation and persistent fistula to the excluded stomach, the latter of which can result in 

weight regain. Some authors advocate proactive closure methods such as argon beam coagulation, over-the-scope clip 

closure and endoscopic suturing at the time of LAMS removal.

2. Surgically altered anatomy other than Roux-en-Y gastric bypass 

EUS-guided transenteric ERCP can be performed in patients with surgically altered anatomy other than RYGB. (2) 

Such patients include those with prior Whipple (pancreaticoduodenectomy) operations and Roux-en-Y 

hepaticojejunostomy. The approach is similar to that described above, though the lumen leading to the pan-

creaticobiliary limb is distended using direct needle puncture, directly placing fluid into the limb with a long-length 

endoscope, or using prior percutaneously placed drains or by endoscopic placement of a nasobiliary tube into the 

lumen. 

Conclusions

EUS-guided transenteric ERCP is increasingly performed in tertiary medical centers to manage pancreaticobiliary 

diseases in patients with altered surgical anatomy. The transenteric anastomoses are created using lumen-apposing 

metal stents, with ERCP performed immediately after LAMS placement or after a delay of 2-4 weeks to allow tract 

maturation. This approach is an alternative to the use of enteroscopy-assisted ERCP, laparoscopic-assisted ERCP, and 

percutaneous procedures. Although the number of patients described in the literature are relatively small, the success 

rate is high and adverse event rate acceptable. 
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Introduction 

EUS started as an imaging tool for deeply seated organ and pathology. After introduction of EUS-guided fine needle 

aspiration (EUS-FNA), it became an important tool for histologic diagnosis of mediastinal, pancreatobiliary, retro-

peritoneal and gastrointestinal tract lesions. Therapeutic and interventional EUS started by modification of EUS-FNA 

technology. EUS-guided pseudocyst drainage is increasingly used for the management of pancreatic pseudocyst. 

Nowadays, EUS-guided tumor ablation is actively investigated by many endosonographer by using ethanol or radio-

frequency ablation. Ethanol has been used to ablate various solid and cystic lesions, including thyroid cyst, thyroid 

nodule and hepatic cyst. Ethanol is available in most of countries and cheap. EUS-guided radiofrequency ablation 

(EUS-RFA) is relatively new technique while percutaneous RFA has been used for long period for the management of 

hepatic tumors, renal tumors and thyroid tumors.

Ethanol ablation of solid or cystic tumors

1. Solid tumor ablation

Ethanol has been used for the management of small pancreatic tumors. The ideal indication would be an in-

sulinoma because it is usually small size at the time of diagnosis since it is diagnosed because of typical hypoglycemic 

symptom at its’ earlier stage. Lesions less than 1~2 cm can be treated by injecting less than 2~3cc ethanol. After treat-

ment, there is still chance of recurrence but the troublesome hypoglycemic symptom can be controlled effectively. 

Small neuroendocrine tumor (NET) can be managed by ethanol injection but incomplete ablation is common when 

the size of NET is larger than 2 cm.

2. Cystic tumor ablation

The first ethanol lavage for the treatment of pancreatic cystic tumor (PCT) was reported in 2005. Thereafter several 
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groups used this technique of cyst ablation to various PCTs, resulting in diverse treatment outcome. It depends on the 

experience of endosonographer, appropriate case selection and technique of ablation. Experienced centers showed 

60~75% of complete resolution (CR) of cyst while less experienced centers showed less than 30~40% of CR rate. 

Therefore it is very important to select cases carefully and perform the procedure adequately. If ethanol ablation tech-

nique is applied appropriately, the patient can avoid unnecessary operation and invasive treatment. 

EUS-RFA of pancreatic & peripancreatic tumor

EUS-RFA is recently adopted in clinical practice and it is very effective treatment and does not depend on tissue 

type. Currently 19G EUS-RFA electrode (Starmed, Goyang, Korea) is most commonly used and it can create reliable 

ablation of vaious tumors such as NET, solid pseudopapillary tumor, pancreatic cancer, pancreas cyst and adrenal 

tumor. Appropriate parameter setting is important to create effective ablation. However, angulation during the course 

of EUS is major limitation, since RFA probe is rather thick and stiff. Therefore lesions like uncinate area is difficult to 

target. Possible complications of RFA are pancreatitis, peritonitis, bleeding, main pancreatic duct stricture, surround-

ing bowel injury and perforation. So this device needs to be used carefully and ablation of main pancreatic duct, nor-

mal parenchyme, nearby bowel wall and vessel should be avoided.

Conclusions

EUS-guided tumor ablation is a promising field and EUS-guided ethanol injection, ethanol lavage and EUS-RFA are 

actively investigated by several research groups. The technique is improving and treatment result also shows pro-

gressive improvement. However, careful patient selection and tailored intervention are required to avoid unnecessary 

treatment and improve treatment outcome.
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PL-1

A multi-center, open-label, randomized trial 
of nab-paclitaxel (Nab-P) plus S-1 (AS) or 
gemcitabine (GEM) plus S-1 (GS) for 
first-line chemotherapy in locally advanced 
and metastatic pancreatic cancer (AvGmPC)

Xi Guo1, Yuhong Zhou1, Wenhui Lou1, Yaolin Xu1, 
Rongyuan Zhuang1, Yefei Rong1, Yuan Ji1, Lili Wu1, Minzhi Lv1, 
Deliang Fu2, Lie Yao2, Jun Zhang3, Weijun Wu3, Jing Liu3

1Oncology, Zhongshan Hospital Fudan University, Shanghai, China, 
2Pancreas Surgery, Huashan Hospital of Fudan University, Shanghai, 
China, 3Oncology, Shanghai Ruijin Hospital, Shanghai, China 

Background / aims: Previous MPACT and GEST trials dem-

onstrated effectiveness of GEM plus Nab-P (AG) or S-1 (GS) 

in locally advanced and metastatic pancreatic cancer (PC). 

We conducted a phaseⅡstudy to compare efficacy and safety 

of Nab-P plus S-1 (AS) and GS in PC.

Methods: Treatment-naive patients (pts) with histologically 

confirmed PC were recruited and randomized (1:1) to re-

ceive AS (Nab-P 125mg/m2, d1, d8; S-1 80-120mg, d1-14) or 

GS (GEM 1000mg/m2, d1, d8; S-1 80-120mg, d1-14) every 3 

weeks until intolerable toxicity or disease progression. 

Randomization was stratified by CA 19-9 level (＜500 vs ≥
500U/mL) and stage (Ⅲ vs Ⅳ). Primary endpoint was prog-

ress-free survival (PFS). Secondary endpoints included over-

all survival (OS), objective response rate (ORR) and safety. 

Results: From Dec 2018 to Nov 2021, 106 pts were recruited 

and randomized (52 with AS and 54 with GS). Median age 

was 62 years-old. 49 patients presented with elevated CA 

19-9 level (≥500U/mL) and 64 with metastatic disease. 

Median follow-up time was 17.97 months. Baseline charac-

teristics were well balanced between groups. ORR of AS and 

GS group were 44.9% and 15.38% (P=0.001). There were no 

significant difference in median PFS (AS, 7.2 [95% CI: 

4.22-10.24] vs GS, 6.5 months [95% CI: 4.55-8.51], 

HR=0.763, P=0.247) and median OS (AS, 15.6 [95% CI: 

10.47-20.79] vs GS, 10.8 months [95% CI: 5.93-15.73], 

HR=0.815, P=0.435). Grade III-IV adverse events included 

neutropenia (AS, 44.90% vs GS, 23.08%), leukopenia 

(18.37% vs 13.46%), thrombocytopenia (0 vs 9.62%) and 

neuropathy (8.16% vs 0).

Conclusions: While survival analyses showed no significant 

difference in PFS and OS when comparing AS and GS, AS 

still showed better ORR in patients with locally advanced and 

metastatic PC. No fatal adverse events were recorded. 

Clinical trial information: ChiCTR1900024588. (Funded by 

CSPC Pharmaceutical Group Co., Ltd and Taiho pharma-

ceutical Co., Ltd)

Keywords: Pancreatic cancer, First-line, Nab-paclitaxel, S-1 

PL-2

Predictive biomarkers to chemotherapy in 
patients with pancreatic cancer: Preliminary 
results of a prospective cohort study 

Jung Won Chun1, Nayoung Han2, Min Kyeong Kim3, 
Dong-Eun Lee3, Eun Kyung Hong2, Hyeong Min Park1, 
Sung Sik Han1, Sang-Jae Park1, Tae Hyun Kim1, Woo Jin Lee1, 
Yun-Hee Kim4, Sun-Young Kong5, Sang Myung Woo1

1Center for Liver and Pancreatobiliary Cancer, National Cancer Center, 
Goyang, Korea, 2Department of Pathology, National Cancer Center, 
Goyang, Korea, 3Research Institute, National Cancer Center, Goyang, 
Korea, 4Department of Cancer Biomedical Science, Graduate School of 
Cancer Science and Policy, National Cancer Center, Goyang, Korea, 
5Department of Laboratory Medicine, Center for Diagnostic Oncology, 
National Cancer Center, Goyang, Korea 
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Background / aims: Systemic chemotherapy is the mainstay 

of treatment of pancreatic adenocarcinoma (PAC). Evaluating 

therapeutic response is essential to achieve the maximum 

possible benefit. We aimed to investigate the role of tissue- 

and blood -based biomarkers in their feasibility to predict the 

effect of chemotherapy in PAC patients.

Methods: Between April 2019 and December 2020, a total of 

238 patients were sequentially enrolled in this prospective 

cohort study. Among them, 112 (47%) had metastatic or re-

current PAC. Tumor tissue expression of hENT1, DCK, 

CES2, and SMAD4 were evaluated by immunohistochemistry, 

which biomarkers were reported to predict the response to 

gemcitabine or FOLFIRINOX chemotherapies. Germline 

BRCA mutations and MSI status were also tested. The con-

centration and fraction of KRAS mutations were determined 

through multiplex detection of KRAS mutations in plasma 

samples by use of a droplet digital PCR kit (Bio-Rad). 

Results: One hundred thirty patients were received 

FOLFIRINOX as first-line chemotherapy, while 58 patients 

were treated with gemcitabine-based chemotherapy. 

Progression-free survival and overall survival were compared 

according to marker expression. There is no significant asso-

ciation between tissue expressions of hENT1, DCK, CES2, 

and SMAD4 and survival outcomes. Higher mutant KRAS 

concentration was significantly associated with poorer pro-

gression-free survival (HR 2.72, 95% CI 1.53-4.82; P < 

0.001) and overall survival (HR 2.73, 95% CI 1.36-5.47; P < 

0.01) in patient who received FOLFIRINOX. There was no 

predictive effect of mutant KRAS concentration in patient 

with gemcitabine-based chemotherapy. 

Conclusions: The preliminary results suggest that high 

pre-treatment KRAS mutation was associated with a negative 

impact on survival in patients with FOLFIRINOX. Further 

investigations are warranted. (ClinicalTrials.gov Identifier: 

NCT04281511; The present study was supported by grants 

from the National Cancer Center: Grant numbers 1910191)

Keywords: Pancreatic cancer, Biomarkers, KRAS, FOLFIRINOX, 

Gemcitabine 

PL-3

Endoscopic treatment of perihilar benign 
biliary strictures by a combination of a 
fully-covered self-expandable metal stent 
and plastic stents

Tatsuya Sato1, Yousuke Nakai2, Kazunaga Ishigaki1, 
Ryunosuke Hakuta2, Kei Saito1, Tomotaka Saito1, 
Naminatsu Takahara1, Tsuyoshi Hamada1, Suguru Mizuno1, 
Hirofumi Kogure1, Mitsuhiro Fujishiro1

1Department of Gastroenterology, The University of Tokyo, Tokyo, 
Japan, 2Department of Endoscopy and Endoscopic Surgery, The 
University of Tokyo, Tokyo, Japan 

Background / aims: A fully-covered self-expandable metal 

stent (FCSEMS) has emerged as an effective treatment op-

tion for benign biliary strictures (BBSs). However, when ap-

plying for perihilar BBSs, stent-related adverse events such as 

contralateral cholangitis and kinking are concerned. The aim 

of this study is to evaluate the safety and effectiveness of 

combination treatment using FCSEMS and plastic stents 

(PSs) for perihilar BBSs.

Methods: This is a single-center retrospective observational 

study. Patients with perihilar BBSs who underwent FCSEMS 

treatment combined with PSs were eligible. A double bal-

loon-assisted endoscope was used for patients with surgi-

cally-altered GI anatomy. Niti-S Kaffes stent (Taewoong 

Medical, Gyeonggi-do, Korea) and BONASTENT M-Intraductal 

(Standard Sci Tech, Seoul, Korea) were utilized. PSs were 

placed in a side-by-side manner to prevent contralateral 

cholangitis (“rescue stent”) and/or in a stent-in-stent man-

ner to prevent kinking of the bile duct (“core stent”). All the 

stents were removed after three months, and stricture reso-

lution was assessed. The outcome measures were technical 

success, adverse events, stent removal, and rate of stricture 

resolution.

Results: Between September 2016 and July 2020, 76 patients 

were managed by a combination of FCSEMS and PS. 

Hepaticojejunostomy anastomotic stricture, post-living do-

nor liver transplantation, post-cholecystectomy, and 

post-hepatectomy biliary strictures were 39(51%), 25(33%), 

9(12%), and 3(4%), respectively. The diameter of FCSEMS 

was 6/8/10-mm in 6/46/24, and the length was 4/5/6-cm in 

49/22/5. Rescue stent, core stent, and both were utilized in 

69(91%), 20(26%), and 13(17%), respectively. Technical 

success rate was 100%. Stent-related adverse events were ob-
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served in 14%(11/76); cholangitis (obstruction in 5, migra-

tion in 1), liver abscess due to the migration of rescue stent in 

2, and asymptomatic migration in 6. Stent removal was suc-

cessful in all patients, and the rate of stricture resolution was 

91%(69/76).

Conclusions: FCSEMS in conjunction with PSs can be a safe 

and effective treatment modality for perihilar BBSs.

Keywords: Benign biliary stricture, Fully-covered self-ex-

pandable metal stent, Hepaticojejunostomy anastomosis, 

Living-donor liver transplantation, Balloon-assisted ERCP 

PL-4

Comparison of metal vs. plastic side-by-side 
stent insertion in malignant hilar biliary 
obstruction: A prospective randomized 
controlled study

Woo Hyun Paik1, Min Kyu Jung2, Dong Uk Kim3, Tae Jun Song4, 
Min Jae Yang5, Young Hoon Choi6, Joo Seong Kim7, 
Min Woo Lee1, Jin Ho Choi1, Sang Hyub Lee1

1Department of Internal Medicine, Seoul National University Hospital, 
Seoul, Korea, 2Department of Internal Medicine, Kyungpook National 
University, Daegu, Korea, 3Department of Internal Medicine and 
Biomedical Research Institute, Pusan National University Hospital, 
Busan, Korea, 4Department of Gastroenterology, Asan Medical Center, 
Seoul, Korea, 5Department of Gastroenterology, Ajou University School 
of Medicine, Suwon, Korea, 6Department of Internal Medicine, The 
Catholic University of Korea, Seoul, Korea, 7Department of Internal 
Medicine, Dongguk University Medical Center, Goyang, Korea 

Background / aims: Although metal stents are superior to 

plastic stents for the palliation of jaundice in malignant distal 

biliary obstruction, it is still unclear in malignant hilar ob-

struction (MHO). This study aimed to compare the stent pa-

tency between metal and plastic stents when bilateral 

side-by-side stents were placed in MHO.

Methods: Fifty patients with unresectable advanced MHO 

were included from six tertiary centers. The patients were 

randomly assigned to the metal stent group (MS, n = 25) or 

plastic stent group (PS, n = 25). 6mm full-covered self-ex-

pandable metal stents and 7F/8.5F straight or double-pig-

tailed plastic stents were used in MS and PS groups, 

respectively. The primary outcome was the stent patency 

during the 9-month follow-up.

Results: The baseline characteristics were similar between 

the two groups except initial presence of distant metastases 

(MS 64% vs. PS 28%, p = 0.01). The technical success rates 

were 100% in both groups, and the clinical success rates were 

88% in MS and 76% in PS. Although stent migrations were 

more frequent in MS than in PS (48% vs. 16%, p = 0.02), the 

median stent patency was significantly longer in MS group 

(116 [95% CI 85–147] vs. 43 [95% CI 23–63] days, p = 0.02). 

In multivariable analysis, age (HR 0.95 [95% CI 0.92–0.99], 

p = 0.02), plastic stent (HR 2.80 [95% CI 1.36–5.75], p = 

0.005) and extraluminal obstruction (HR 4.70 [95% CI 1.58

–13.97], p = 0.005) were the significant factors associated 

with stent patency. There were no significant differences in 

procedure-related adverse events between the two groups 

(MS 32% vs. PS 32%, p > 0.99). 

Conclusions: Although the stent migration was more fre-

quent in metal stents, the patency of metal stents was sig-

nificantly longer than that of plastic stents in side-by-side bi-

lateral stent placement in MHO. (ClinicalTrials.gov number: 

NCT03857958)

Keywords: Endoscopic retrograde cholangiopancreatography, 

Klatskin, Cholestasis, Palliation

PL-5

Deep single-cell transcriptome analysis 
reveals transitional cancer cell state 
associated with poor prognosis in pancreatic 
cancer

Galam Leem1, Ho Kyoung Hwang2, Seongryong Kim3, 
Jung Hyun Jo1, Hee Seung Lee1, Moon Jae Chung1, 
Jeong Youp Park1, Seung Woo Park1, Si Young Song1, 
Eui-Cheol Shin3, Jong-Eun Park3, Chang Moo Kang2, 
Seungmin Bang1

1Division of Gastroenterology, Department of Internal Medicine, 
Severance Hospital, Yonsei University College of Medicine, Seoul, Korea, 
2Division of Hepatobiliary and Pancreatic Surgery, Department of 
Surgery, Yonsei University College of Medicine, Seoul, Korea, 3Graduate 
School of Medical Science and Engineering, Korea Advanced Institute of 
Science and Technology, Daejeon, Korea 

Background / aims: Recent studies using single cell tran-

scriptomic analysis have reported several distinct clusters of 

neoplastic epithelial cells and cancer associated fibroblasts 

comprising pancreatic cancer tumor microenvironment. 

However, their molecular characteristics and biological sig-

nificance have not yet been clearly elucidated due to intra- 

and inter-tumoral heterogeneity.
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Variable

Age (years) 66.6 ± 9.7

Sex

Male 10 (58.8)

Female 7 (41.2)

Histopathology

Ductal adenocarcinoma 13 (76.5)

Well-differentiated 1 (5.9)

Moderately-differentiated 10 (58.8)

Poorly-differentiated 2 (11.8)

Intrapapillary mucinous neoplasm 4 (23.5)

High-grade dysplasia 1 (5.9)

Invasive carcinoma 3 (17.6)

Tumor location  

Head 8 (47.1)

Body 3 (17.6)

Tail 6 (35.3)
aCancer Stage

I 6 (35.3%, IA: 4, IB: 2)

II 9 (52.9%, IIA: 1, IIB: 8)

Table 1. Clinical characteristics of the patients (N=17)

Variable

III 0

IV 1 (5.9%)

Data are presented as n (%) or mean ± standard deviation.
aIPMN with high-grade dysplasia was not counted.

Methods: Here, we performed single cell RNA sequencing 

using enriched non-immune cell populations from 17 pan-

creatic cancer tumor tissues and demonstrated a high-reso-

lution landscape of epithelial cells and fibroblasts in the tu-

mor microenvironment.

Results: We identified 7 distinct epithelial cell clusters and 6 

distinct fibroblast clusters, and delineated their molecular 

characteristics and biological significance by analyzing tran-

scription factor activities and cell-to-cell interactions. 

Intriguingly, we discovered a novel epithelial cell cluster, 

Ep_VGLL1, which exhibited transitional cell characteristics 

linking classical and basal-like subtypes, and was associated 

with poor prognosis of patients. Consistent with their gene 

expression pattern, Ep_VGLL1 signature transiently emerged 

after chemotherapy treatment on pancreatic cancer organo-

ids, suggesting their transitional characteristic.

Conclusions: This integrative analysis provides a novel 

model showing the dynamic states of pancreatic cancer cells 

and unveils potential therapeutic targets.

Keywords: Pancreatic cancer, Pancreatic cancer tumor mi-

croenvironment, Single-cell transcriptome analysis, Transitional 

cell state, Molecular subtype of pancreatic cancer 
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PL-6

Bile acids modulate the severity of acute 
pancreatitis depending on their 
hydrophobicity and by interacting with 
CCK1 receptor

Quang Trung Tran1, Matthias Sendler2, Frank Ulrich Weiss2, 
Mats L. Wiese2, Juliane Glaubitz2, Lukas Zierke2, Michael Lalk3, 
Uwe Bornscheuer3, Markus M. Lerch4, Ali A. Aghdassi1

1Internal Medicine, University of Medicine and Pharmacy, Hue 
University, Hue, Vietnam, 2Internal Medicine, University Medicine 
Greifswald, Greifswald, Germany, 3Institute of Biochemistry, University 
Greifswald, Greifswald, Germany, 4Gastroenterology, 
ludwig-maximilians-university, Munich, Germany 

Background / aims: Acute pancreatitis (AP) is a leading and 

increasing non-cancerous gastrointestinal disease. Athough 

20% of patients suffers from (multi-)organ failure with high 

mortality, no specific treatment is currently available. Bile is 

the most common cause of AP, accounting for 30-50% of all 

cases. Although the effects of retrograde infusion of BAs have 

been investigated in previous studies, their systemic effect re-

mains elusive. 

To investigate the impact of different BAs in-vitro and 

in-vivo and to address the mechanisms that modulate the se-

verity of AP.

Methods: We used several BAs which are varied in hydro-

phobic index in different AP models. Intracellular activation 

of trypsin, cathepsin B and calcium mobilization were quan-

tified using fluorogenic substrates. AP was induced in 

C57BL/6 mice by caerulein or L-arginine or by ligation of the 

main pancreatic duct (MPD) with/without common bile 

duct (CBD). Severity of AP was assessed by its parametter. 

CCK concentration in serum was quantified by enzyme 

immunoassay. Affinity binding assay of CCK1 receptor was 

done using a fluorescent-labelled (Alexa-488) CCK.

Results: In living acinar cells, hydrophobic BAs increased the 

intracellular protease activation. Adding BAs mitigated these 

effects of CCK. Similarly, these BAs further enhanced pan-

creatitis in L-arginine based and MPD ligation models. 

Conversely, they ameliorated the pancreatic damage in the 

caerulein and the combined MPD and CBD ligation model 

(Fig.1).

Serum CCK concentration at 30 minutes after ligation of 

both the CBD and MPD was significantly higher than MPD 

ligation alone. Mechanically, the affinity of CCK1 receptor 
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with its specific ligand, Alexa-488 labeled CCK, was sig-

nificantly lowr in presence of hydrophobic BAs (Fig.2). 

Conclusions: Hydrophobic BAs increase the AP severity 

when CCK is not involved in the disease onset but lead to re-

duction of pancreatic damage when CCK is present both, 

in-vitro and in-vivo. This effect is caused by interference of 

hydrophobic BAs with CCK1 receptor binding affinity.

Keywords: Acute pancreatitis, Bile acids, CCK1 receptor, 

Receptor affinity, Hydrophobicity 
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FP 1-1

Ursodeoxycholic acid inhibits 
epithelial-mesenchymal transition, 
suppressing invasiveness of bile duct cancer 
cells

Jin Lee, Eun Mi Hong, Gyung Joo Lee, Se Woo Park, 
Dong Hee Koh 
Internal Medicine, Hallym University Dongtan Sacred Heart Hospital, 
Hwasung, Gyunggi, Korea 

Background / aims: Epithelial-mesenchymal transition 

(EMT) features are highly correlated with pathological se-

verity in the progression and metastasis of various cancers, 

including bile duct cancer (BDC). This study was performed 

to determine whether UDCA inhibits EMT and promotes 

the expression of E-cadherin to inhibit the invasion and ag-

gressiveness of BDC. In addition, it was intended to confirm 

that the primary mechanism of inhibition of EMT by UDCA 

is related to the EGFR axis.

Methods: Human extrahepatic BDC cells were cultured. The 

effect of UDCA on cell proliferation was evaluated using 

MTT assays. An ELISA measured apoptosis, and western 

blot assays or immunofluorescence staining assays measured 

the expression levels of various target proteins. The mRNA 

of Slug and ZEB1 was evaluated via real-time RT-PCR. The 

invasiveness of BDC cells was estimated by invasion assays 

and western blot assays for focal adhesion kinase (FAK). 

Results: UDCA inhibited the proliferation of BDC cells as 

effectively as gefitinib (an EGFR inhibitor), and the combi-

nation of UDCA and gefitinib revealed an additive effect on 

the proliferation of cells. UDCA and gefitinib induced sig-

nificant apoptosis, and the combination of UDCA and gefiti-

nib demonstrated an additive effect on apoptosis in BDC 

cells. UDCA restored the E-cadherin expression inhibited by 

EGF and suppressed N-cadherin expression increased by 

EGF as effectively as gefitinib. UDCA suppressed the ex-

pression of Slug and ZEB1 mRNA induced by EGF in BDC 

cells. UDCA suppressed the invasiveness of BDC cells and 

FAK expression linked to the invasiveness of BDC.

Conclusions: UDCA enhanced E-cadherin expression and 

suppressed N-cadherin expression, contributing to the in-

hibition of EMT and invasiveness in BDC (BDC) cells. 

Accordingly, UDCA may be applied to an adjuvant or pallia-

tive antineoplastic agent and as a therapeutic option to en-

hance the effect of other chemotherapeutics.

Keywords: Bile duct cancer, Ursodeoxycholic acid, Epithelial-

mesenchymal transition, E-cadherin, EGFR 

FP 1-2

Optimal reproduction of a porcine biliary 
stricture model using endobiliary 
radiofrequency ablation

Chang-Il Kwon1, Sung Ill Jang2, Seok Jeong3, Gwangil Kim4, 
Tae Hoon Lee5, Jae Hee Cho2, Ji Hae Nahm6, Min Je Sung1, 
Kwang Hyun Ko1

1Digestive Disease Center, CHA Bundang Medical Center, CHA 
University School of Medicine, Seongnam, Korea, 2Department of 
Internal Medicine, Gangnam Severance Hospital, Yonsei University 
College of Medicine, Seoul, Korea, 3Division of Gastroenterology, 
Department of Internal Medicine, Inha University School of Medicine, 
Incheon, Korea, 4Department of Pathology, CHA Bundang Medical 
Center, CHA University School of Medicine, Seongnam, Korea, 
5Department of Internal Medicine, Soonchunhyang Cheonan Hospital, 
Soonchunhyang University College of Medicine, Cheonan, Korea, 
6Department of Pathology, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Korea 

Background / aims: The use of endobiliary radiofrequency 

ablation (RFA) to generate a benign biliary stricture (BBS) 

model has a significant reproducibility problem. The aims of 

this animal study were to create an optimal BBS model using 

endobiliary RFA and determine the best way to develop it. 

Methods: The first step was performed on the common bile 

duct (CBD) of 10 miniature pigs using endoscopic RFA with 

a target temperature-controlled mode (80℃, 7W for 90 sec-

onds). The second step was performed on the CBD of five 

miniature pigs to understand more about the time-depend-

ent changes in BBS development and the causes of adverse 

events. Using the conditions and techniques identified in the 

previous steps, the third step was conducted to create an op-

timal BBS model in 12 miniature pigs. 

Results: In the first trial, four out of 10 animals died (40%) 

after the procedure due to cholangitis-induced sepsis. Based 

on this, biliary obstruction was prevented in further steps by 

placing a biliary plastic stent after RFA application. Histologic 

examinations over time showed that a severe abscess devel-

oped at the RFA application site on the fifth day, followed by 

fibrosis on the tenth day, and completion on the twentieth 

day. In the third trial, 11 animals survived (91.7%), the aver-

age BBS fibrotic wall thickness was 1107.9 ㎛ (763.1 - 1864.6 
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㎛), and the degree of upstream biliary dilation was 14.4 mm 

(11.05 - 20.7 mm).

Conclusions: Endobiliary RFA combined with a biliary plas-

tic stent resulted in a safe and reproducible BBS animal 

model.

Keywords: Experimental animal models, Bile duct, Common 

bile duct, Radiofrequency ablation, Endoscopic retrograde 

cholangiopancreatography 

FP 1-3

Development of novel biliary metal stent 
with coil-spring structure and its application 
in vivo swine biliary stricture model 

In Rae Cho1, Sang Hyub Lee1, Jin Ho Choi1, Namyoung Park1, 
Min Woo Lee1, Joo Seong Kim2, Seok Jeong3, Don Haeng Lee3, 
Tae-Won Jeong4, Byoung-Yun Ki 5, Woo Hyun Paik1, Ji Kon Ryu1, 
Yong-Tae Kim 1

1Department of Internal Medicine and Liver Research Institute, Seoul 
National University College of Medicine, Seoul, Korea, 2Department of 
Internal Medicine, Dongguk University College of Medicine, Dongguk 
University Ilsan Hospital, Goyang, Korea, 3Digestive Disease Center, 
Department of Internal Medicine, Inha University School of Medicine, 
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Background / aims: As of date, plastic stent (PS) and self-ex-

pandable metal stent (SEMS) have been used for biliary 

stricture. PS has short patency and also risks bile duct injury 

and bowel perforation. SEMS is difficult to deploy and revise 

particularly in hilar/intrahepatic duct strictures. To compen-

sate for such shortcomings, we developed a novel biliary 

metal stent with coil-spring structure. The aim of this study 

was to investigate the feasibility and efficacy of the novel stent 

in a swine model.

Methods: The biliary stricture model was prepared in six 

mini- pigs using endobiliary radiofrequency ablation. 

Conventional PS (n=2) and novel stents (n=4) were de-

ployed endoscopically. Technical success was defined as suc-

cessful stent placement and clinical success was defined as re-

duced serum bilirubin levels of >50% during the first week 

after stent placement. Adverse events, stent migration, and 

endoscopic removability for 1 month after stenting were also 

assessed.

Results: The biliary stricture was successfully created in all 

animals. The technical success rate was 100 %, and the clin-

ical success rate was 50% in the PS group and 75% in the 

novel stent group. In the novel stent group, the median pre- 

and post- treatment serum bilirubin levels were 3.94 and 0.3 

mg/dL and median indwelling period was 31.5 days. Stent 

migration occurred in two pigs and two stents were removed 

by endoscopy. There were no procedure-related mortality 

and stent- related adverse events.

Conclusions: The newly designed biliary metal stent was 

feasible and effective in a swine model. Further studies are 

needed to verify the usefulness.

Keywords: Endoscopic retrograde cholangiopancreatog-

raphy, Biliary stricture, Biliary stent 
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Relationship between gallstones and 
interstitial cells of cajal in the gallbladder

Min Kyu Jung1, Min Su Jung1, Tae in Park2, Man-Hoon Han2

1Department of Internal Medicine, Kyungpook National University 
School of Medicine, Daegu, Korea, 2Department of Pathology, 
Kyungpook National University School of Medicine, Daegu, Korea 

Background / aims: A high percentage of patients with gall-

stones exhibit abnormalities in gallbladder emptying, and 

gallstones are often associated with gallbladder contraction. 

Interstitial cells of Cajal (ICC) in the gallbladder are involved 

in the generation and spreading of spontaneous contractions 

of the gallbladder. This study examined the relationship 

among the number of gallbladder interstitial cells of Cajal, 

gallbladder contractility, and gallstones.

Methods: Forty-six patients admitted to Kyungpook National 



198 International Conference of the Korean Pancreatobiliary Association 2022  

　 n(%) ICC 
mucosa

　 ICC 
muscle

　

　 　 Mean ± 
SD 

p-value Mean ± 
SD 

p-value

Sex 　 　 0.039* 　 0.290

 Male 
(n = 21)

21 (45.7) 154.4 ± 
73.9

39.2 ± 
30.2

 Female 
(n = 25)

25 (54.4) 107.3 ± 
75.2

30.4 ± 
26.0

Age 0.375 0.2338

 <40 11 (23.9) 114.3 ± 
98.1

33.6 ± 
28.6

Table 1. Number of Interstitial Cells of Cajal in the Mucosal and Muscular 
Layers According to Basic Characteristics

　 n(%) ICC 
mucosa

　 ICC 
muscle

　

　 　 Mean ± 
SD 

p-value Mean ± 
SD 

p-value

 40–49 7 (15.2) 90.6 ± 
41.0

23.1 ± 
21.6

 50–59 18 (39.1) 144.8 ± 
64.7

44.2 ± 
32.0

 ≥60 10 (21.7) 142.6 ± 
90.6

25.6 ± 
20.0

Cause of 
cholecystectomy

0.624 0.1749

 Acute cholecystitis 8 (17.4) 127.5 ± 
81.2

27.9 ± 
34.0

 GB polyp 9 (19.6) 106.8 ± 
44.2

49.9 ± 
36.7

 Chronic 
cholecystitis 

29 (63.0) 136.0 ± 
85.1

31.4 ± 
22.2

Stone 0.306 0.0942

 None 16 (34.8) 125.1 ± 
65.9

41.4 ± 
26.0

 Single 10 (21.7) 161.5 ± 
90.8

43.6 ± 
30.4

 Multiple 20 (43.5) 115.4 ± 
78.3

24.3 ± 
26.4

Stone character 0.719 0.6819

 Black pigment 18 (60.0) 138.0 ± 
87.3

34.2 ± 
33.2

 Brown pigment 2 (6.7) 87.0 ± 
60.8

18.5 ± 
0.7

 Cholesterol 10 (33.3) 126.5 ± 
85.9

26.8 ± 
22.8

Stone diameter 
(mm)

0.804 0.1355

 <8 15 (50.0) 126.9 ± 
98.2

22.7 ± 
18.9

8≤ 15 (50.0) 134.7 ± 
70.3

38.7 ± 
35.0

Polyp 0.348 0.0643

 None 37 (80.4) 134.1 ± 
83.2

30.6±24
.7

 Yes 9 (19.6) 106.8 ± 
44.2

49.9±36
.7

GB, gallbladder; GBEF, gallbladder ejection fraction; p < 0.05*

University Hospital were enrolled in this study. These pa-

tients underwent cholecystectomy within 3 months of en-

during a gallbladder ejection fraction scan. ICC were identi-

fied using a microscope after immunohistochemical staining 

for CD117/c-kit. 5 high-power field (magnification 400×) 

units were randomly assigned, and the number of ICC in the 

mucosal and muscular layers was counted. These counts 

were compared according to the sex, age, reason for chol-

ecystectomy, presence of gallstone, presence of gallbladder 

polyp, gallbladder ejection fraction, and gallbladder size for 

each patient.

Results: The number of ICC in the mucosal layer was in-

creased in the male participants (154.4 ± 73.9) compared 

with the female participants (107.3 ± 75.2); however, the 

ICC in the muscular layer was not different between the two 

groups. Additionally, the ICC in the mucosal and muscular 

layers did not differ according to age, cause of chol-

ecystectomy, number of stones, stone character, stone diam-

eter, or the presence of polyps. A larger gallbladder size was 

correlated with a decreased number of ICC in the muscular 

layer of the gallbladder. Additionally, when the number of 

gallbladder stones was increased, the number of ICC in the 

muscular layer of the gallbladder was decreased. 

Conclusions: In conclusion, although we were unable to 

achieve significant results regarding the relationship between 

GBEF and ICC, this is the first human study to reveal the re-

lationship among ICC, gallbladder size, and the number of 

gallstones.

Keywords: Interstitial cells of Cajal, Gallstones, Gallbladder 

emptying 



 Free Paper Session 1

199 

　 N
Pearson's 

correlation 
coefficient

p-value
Spearman's 
correlation 
coefficient

p-value

Age 46 0.216 0.150 0.310 0.036*

GBEF 46 0.092 0.544 0.092 0.543

GB size 46 0.048 0.753 0.088 0.563

Stone number 46 −0.105 0.487 −0.132 0.381

Stone diameter 29 0.152 0.432 0.207 0.283

p < 0.05*

Table 2. Correlation Between the Number of Cajal Cells of the Mucosal Layer
and Age, Gallbladder Ejection Fraction, Gallbladder Size, Gallstone 
Number, and Stone Diameter

　 N
Pe a r s o n ' s 
correlation 
coefficient

p-value
Spearman's 
correlation 
coefficient

p-value

Age 46 −0.055 0.715 −0.019 0.898

GBEF 46 0.043 0.775 0.065 0.670

GB size 46 −0.367 0.012* −0.424 0.003**

Stone number 46 0.297 0.045* −0.313 0.034*

Stone diameter 29 0.218 0.255 0.327 0.084

p < 0.05*, p < 0.01**

Table 3. Correlation Between the Number of Cajal Cells of the Muscular 
Layer and Age, Gallbladder Ejection Fraction, Gallbladder Size, Gallstone 
Number, and Stone Diameter

FP 1-5

Extracellular vesicles from pancreatic cancer 
cells transfers oncogenic gain of function 
p53 protein to tumor microenvironment

Bibek Bhatta1, Ishai Luz1, Christian Krueger2, 
Fanny Xueting Teo2, David P. Lane 3, Kanaga Sabapathy 2, 
Tomer Cooks1

1Microbiology, Immunology & Genetics, Ben Gurion University, 
Beersheva, Israel, 2Division of Cellular & Molecular, Humphrey Oei 
Institute of Cancer Researchresearch, National Cancer Centre Singapore, 
Singapore, Singapore, 3P53 Laboratory (p53lab), Agency for Science, 
Technology, and Research (a*star), Singapore, Singapore 

Background / aims: Gain-of-function (GOF) mutation in 

p53 imparts an aggressive traits to the cells when compared 

to the cancer cells harboring inactivating mutations or 

wild-type (WT)-p53. Notably, multiple studies have de-

lineated the presence of GOF-mutant p53 protein in stromal 

compartments of tumor microenvironment (TME). In re-

cent years, the involvement of extracellular vesicles (EVs) in 

cell-to-cell communication has emerged as a major route by 

which cancer cells can interact and educate immune, and 

non-immune cells in TME to become tumor supportive.  To 

this end, we hypothesize that mutant p53 protein can be 

shuttled via EVs to TME cells thus shedding light on a novel 

non-cell autonomous role of mutant p53 cancers

Methods: EVs were isolated from various cancer cell lines 

(pancreas,colon) differing by their p53 status and the effect 

on neighboring cancer cells and TME cells was studied. We 

also utilized the human colorectal Colo-320DM cancer cell 

xenograft model, which expresses the R248W p53 mutant. 

FFPE sections of subcutaneous tumors derived from the 

Colo-320DM xenografts were stained for p53 using the 

DO-1 antibody that specifically recognizes human p53.

Results: Our data demonstrated that mutant p53 protein can 

be sorted into EVs; that mutant p53 in EVs can be taken up 

by neighboring cancer cells and macrophages that do not 

harbor mutant p53 protein. Evident of macrophage educa-

tion was seen with the increased expression and secretion of 

pro-inflammatory cytokines. Notably, mutant p53 ex-

pression was also found in non-tumor cells in both human 

cancers, and in non-human tissues in human xenografts.

Conclusions: Cancer cells harboring GOF p53 mutants, can 

package mutant p53 proteins in EVs, and deliver them to 

neighboring cancer cells and to the TME. 

Keywords: Exosomes, Mutant p53, Tumor microenviron-

ment 

FP 1-6

Genetic aberration from normal tissues 
adjacent to biliary tract cancers

Sung Hee Park1, Dong Uk Kim1, Sung Yong Han1, Hyung Il Seo2, 
Semin Lee3

1Gastroenterology, Pusan National University Hospital, Busan, Korea, 
2Surgery, Pusan National University Hospital, Busan, Korea, 3Biomedical 
Engineering, Ulsan National Institute of Science and Technology, Ulsan, 
Korea 

Background / aims: Chronic inflammation has emerged as 

the main mediator of the adenoma-carcinoma sequence in 

the carcinogenesis of biliary tract cancers (BTCs). Therefore, 

normal tissues adjacent to the tumor (NATs) may harbor tu-

mor-related genetic aberrations due to chronic inflammation 

such as sclerosing cholangitis. The purpose of this study was 
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to determine the differences in genetic alterations between 

BTCs and NATs in the surgically resected specimens. 

Methods: We describe successful NGS-based testing of 13 

paired peripheral blood, NATs, and BTCs from patients with 

4 distal cholangiocarcinomas, 2 hilar cholangiocarcinomas, 3 

intra- hepatic cholangiocarcinoma, and 4 gallbladder cancers. 

Tissues from biliary tract cancers and normal tissues adjacent 

to the tumor were frozen in liquid nitrogen <30 min after 

surgery and stored at −80°C until the time of DNA extraction. 

DNA was purified using the QIAamp DNA Mini Kit 

(Qiagen). Whole-genome and exome sequencing was per-

formed using the Illumina HiSeq 2000 sequencing platform. 

Results: Genetic aberrations were more frequently found in 

NATs than BTCs. Three hyper-mutated BTC samples shared 

more than 3000 genetic mutations (more than 90% of total 

genetic mutations) with NATs. But in cases of non-hyper-

mutated tumors, only 23% of mutations were shared be-

tween BTC and NAT. NCOR2, MUC16, CHD4, PDE4DIP, 

ZFHX3, TP53, ARID1B, SMAD4, ELF3, RECQL4, and RBM10 

were common BTCs-related genes. ANKRD36, IQCA1, 

PDE4DIP, COL6A6, TP53, and ARID1B appeared in both 

BTCs and NATs. ANKRD36:chr2:97163323: p.Arg301Thr 

was the most common mutation in NATs, but the correlation 

with ANKRD36 and BTCs is unknown until now. 

Conclusions: We revealed several mutations may be valuable 

for detecting early carcinogenesis, but further studies are 

needed. 

Keywords: Biliary tract cancer, Normal tissue, NGS 



April 22 (Friday)
Room C | 15:50-17:20 

Free Paper Session 2.
Biliary tract

Chairs:
Chang-Il Kwon (CHA University, Korea)
Hyoung-Chul Oh (Chung-Ang University, Korea) 

International Conference of
the Korean Pancreatobiliary Association 2022



202 International Conference of the Korean Pancreatobiliary Association 2022  

Variables
UDCA group

 (n=24)
UDCA+PUFA 
group (n=21)

p-value

Basic characteristics 

Age, y (mean ± SD) 51.7 ± 18.8 52.6 ± 11.6 0.844

Sex (male: female) 12:12 8:13 0.434

Height, m (mean ± SD) 164.8 ± 9.6 165.5 ± 9.6 0.811

Weight, kg (mean ± SD) 68.6 ± 13.4 69.5 ± 14.3 0.827

Past history 

Hypertension, n (%) 4 (16.7) 4 (19.0)

Diabetes mellitus, n (%) 2 (8.3) 1 (4.8)

Menopause status, n (%) 3 (12.5) 4 (19.0)

Whole blood cell (mean ± SD)

WBC, 10^3/ul (ref. 4.0-10.8) 6.3 ± 1.6 6.4 ± 1.9 0.860

RBC, 10^6/ul (ref. 4.0-5.4) 4.6 ± 0.6 4.7 ± 0.5 0.762

Hb, g/dl (ref.11-17) 14.0 ± 1.6 14.3 ± 1.3 0.553

Platelet, 10^3/ul (ref. 
150-400)

260.1 ± 54.2 226.5 ± 56.2 0.148

Table 1. Basic characteristics 

FP 2-1

Gallstone dissolution effects of combination 
therapy with n-3 polyunsaturated fatty acids 
and ursodeoxycholic acid in patients with 
gallstones

Sung Ill Jang1, Jae Hee Cho1, Min Young Do1, Su Yeon Lee1, 
Arong Cho1, Hye Sun Lee2, Goeun Park1, Dong Ki Lee1

1Department of Internal Medicine, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Korea, 2Biostatistics 
Collaboration Unit, Yonsei University College of Medicine, Seoul, Korea 

Background / aims: Ursodeoxycholic acid (UDCA) is the 

only agent capable of dissolving gallstones. Epidemiological 

and animal studies have suggested the potential therapeutic 

effects of omega-3 polyunsaturated fatty acids (PUFA) 

against cholesterol gallstones. We assessed the PUFA adding 

to UDCA in patients with cholesterol gallstones.

Methods: We performed a randomized, prospective, pre-

liminary clinical trial to determine the efficacy of combina-

tion therapy with PUFA and UDCA (combination group) 

compared with monotherapy using UDCA (mono group). 

The inclusion criteria were GB stone diameter ≤15 mm, ra-

diolucency on plain X-ray, and asymptomatic/mildly symp-

tomatic patients. The dissolution rate, response rate, and ad-

verse events were evaluated.

Results: A total of 59 patients were enrolled, and 45 patients 

completed the treatment. The dissolution rate was statisti-

cally higher in the combination group than the mono group 

(45.7% vs. 9.9 %, p=0.028). The response rate was 90.5% 

(19/21) in the combination group and 45.7% (10/24) in the 

mono group. The dissolution and response rate were higher 

in sludge type than stone type in both groups. An adverse 

event requiring cholecystectomy occurred in one patient in 

the combination group. The rate of other adverse events un-

related to medication was 8.9% and resolved after con-

servative management.

Conclusions: Combination treatment with PUFA and 

UDCA dissolves cholesterol gallstones more effectively than 

UDCA monotherapy without significant complications. 

Further prospective, large-scale studies of the therapeutic ef-

fects in patients with cholesterol gallstones with the combi-

nation of PUFA and UDCA are warranted.

Keywords: Gallstones, Fatty Acids, Omega-3, Cholesterol, 

Gallbladder 

Figure 1. Patient flowchart. 

UDCA, Ursodeoxycholic acid; PUFA, n-3 polyunsaturated fatty acids

Figure 2. Response and resolution rate. 

A. The number of patients with gallstone dissolution was 10 (41.7%), and 
the average dissolution rate was 9.9% in UDCA single administration group. 
B. The number of patients with gallstone dissolution was 19 (90.5%), and 
the average dissolution rate was 45.7% in the UDCA+PUFA combination 
treatment group. The gallstone dissolution rate was statistically higher in the 
combined administration group than in the single administration group.
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Variables
UDCA group

 (n=24)
UDCA+PUFA 
group (n=21)

p-value

Serum chemistry (mean ± SD)

BUN, mg/dL (ref. 8.6-23.0) 14.0 ± 3.7 13.4 ± 2.9 0.560

Cr, mg/dL (ref. 0.72~1.18) 0.8 ± 0.1 0.7 ± 0.1 0.970

γ-GTP, IU/L (ref. 8-46) 37.2 ± 53.7 58.7 ± 55.6 0.195

ALP, IU/L (ref. 39-111) 81.9 ± 45.0 79.1 ± 23.4 0.801

SGOT, IU/L (ref. 16-37) 22.6 ± 8.9 26.2 ± 18.8 0.209

SGPT, IU/L (ref. 11-46) 23.5 ± 24.1 26.9 ± 18.8 0.609

Total bilirubin mg/dl (ref. 
0.3-1.8)

0.9 ± 0.5 0.7 ± 0.3 0.116

Cholesterol,mg/dL(ref. 
<200)

253.2 ± 314.3 198.4 ±40.9 0.433

HDL, mg/dL (ref. 40-60) 48.1 ± 10.8 51.6 ± 11.7 0.302

LDL, mg/dL (ref. <100) 109.6 ± 22.6 116.4 ± 28.7 0.376

TG, mg/dL (ref. <150) 120.8 ± 62.5 152.3 ± 127.0 0.288

UDCA, Ursodeoxycholic acid; PUFA, n-3 polyunsaturated fatty acids; SD, 
standard deviation; BP, blood pressure

Variables
UDCA group

 (n=24)
UDCA+PUFA 
group (n=21)

p-value

Gallbladder stone type

Patient number, n (%) 19 11

Pre-treatment, mm (mean 
± SD)

8.9 ± 3.1 9.0 ± 2.9 0.950

Post-treatment, mm (mean 
± SD)

9.1 ± 4.5 8.2 ± 4.4 0.593

Resolution rate, % (mean ± 
SD)

- 6.2 ± 40.1 9.3 ± 50.7 0.361

Gallbladder sludge type

Patient number, n (%) 5 10

Pre-treatment, ㎣ (mean ± 
SD)

11060.4 ± 
14305.7

39528.3 ± 
99255.9

0.542

Post-treatment, ㎣ (mean 
± SD)

623.0 ± 667.0 1301.1 ± 
2015.9

0.484

Resolution rate, % (mean ± 
SD)

71.4 ± 42.9 85.8 ± 18.8 0.373

Total resolution rate % 
(mean ± SD)

9.9 ± 51.1 45.7 ± 54.6 0.028

Patient with stone resolution, 
n (%)

10 (41.7) 19 (90.5)

UDCA, Ursodeoxycholic acid; PUFA, n-3 polyunsaturated fatty acids; 
SD, standard deviation; BP, blood pressure

Table 2. Outcomes

FP 2-2

The comparison of two types of guidewires 
for passing hilar biliary stricture during 
endoscopic retrograde 
cholangiopancreatography: A randomized 
controlled trial 

Sung Yong Han1, Dong Uk Kim1, Joung-Ho Han2, 
Jung Wan Choe3, Jong Jin Hyun3, Hoonsub So4, Sung Jo Bang4, 
Dong Hee Koh5

1Internal Medicine, 1pusan National University Hospital, Busan, Korea, 
2Internal Medicine, Chungbuk National University Hospital, Cheong Ju, 
Korea, 3Internal Medicine, 3Korea University Ansan Hospital, Ansan, 
Korea, 4Internal Medicine, Ulsan University Hospital, Ulsan, Korea, 
5Internal Medicine, Hallym University Dongtan Sacred Heart Hospital, 
Hwa Seong, Korea 

Background / aims: In hilar biliary stricture, selective can-

nulation is required to pass the stricture using a guidewire. 

We planned to compare 0.025 inch J-type VisiGlide-2 

(Olympus Co., Tokyo, Japan) and 0.035 inch conventional 

guidewire such as Jagwire (Boston Scientific, MA, USA), 

Tracer metro (Cook medical, IN, USA) to evaluate the suc-

cess rate and complications for crossing hilar biliary stricture.

Methods: Eighty-five patients were randomly enrolled into 

0.025 inch guidewire group or 0.035 inch guidewire group. 

0.035 inch conventional guidewire and Visiglide2 (Olympus, 

Tyoko, Japan) for 0.025 inch guidewire were used to pass the 

hilar biliary stricture. If the assigned guidewire fails to pass 

the stricture within 5 minutes, the crossover use of guidewire 

was done. If the crossover guidewire fails to cross the stric-

ture within the next 5 minutes, it is judged as a failure. 

Results: There was no significantly difference in baseline 

characteristics between Visiglide-2 group (n=45) and 0.035 

inch conventional guidewire group (n=40) including sex ra-

tio (52.2% Vs 52.5%, p=0.976), age (71.3 Vs 75.4 years, 

p=0.076), BMI (22.5 Vs 23.7, p=0.152), stricture category 

(p=0.978) and clinical presentation (p=0.221). Four patients 

(8.9%) in Visiglide-2 group failed and changed to 0.035 inch 

conventional guidewire. All four failed to cross the stricture. 

Ten patients (25%) in 0.035 inch conventional guidewire 

group failed and changed to visiglide-2. Nine (9/10, %) pa-

tients were available to cross the stricture. Stricture passage 

rate was significantly high in 0.025 inch Visiglide-2 com-

pared to 0.035 inch conventional guidewire group(94.4% Vs 

81.8%, p=0.006). There was no difference in time to cross the 

stricture in each groups. However, total procedure time was 
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No gallstone
(n=2,860)

Gallstone
(n=178)

p-value

Age, mean (SD) 55.1 (8.3) 57.4 (8.5) < 0.001

Gender, no (%) 0.750

Table 1. Baseline characteristics of study participants

longer in 0.035 group (p=0.016). 

Conclusions: Visiglide-2 has higher rate of passage success 

rate in hilar biliary stricture compared to 0.035 inch conven-

tional guidewire with similar adverse events rate. 

Keywords: Biliary tract cancer, Guide-wire, Biliary drainage 

FP 2-3

Gallstone is associated with metabolic 
factors and exercise in Korea

Hoyoung Wang1, Hoonsub So2, Sung-Jo Bang2, Seok Won Jung2

1Department of Internal Medicine, Asan Medical Center, University of 

Ulsan College of Medicine, Seoul, Korea, 2Department of Internal 
Medicine, Ulsan University Hospital, University of Ulsan College of 
Medicine, Ulsan, Korea 

Background / aims: Gallstone is a common health problem. 

There are two types of gallstones: cholesterol stone and pig-

ment stone. Cholesterol stone accounts for 90% of stones in 

the United States and Europe, but East Asia also has a high 

proportion of pigment stone. Cholesterol stone is known to 

be associated with age, female sex, metabolic factors such as 

diabetes mellitus, obesity, and lifestyle. The aim of this study 

was to determine the relationship between modifiable meta-

bolic factors and gallstone in a region with a high prevalence 

of pigment stone.

Methods: Among 3,159 participants who underwent routine 

health screening at Ulsan University Hospital from March 

2014 to June 2019, 178 patients were diagnosed with gall-

stone using abdominal ultrasonography; 2,860 participants 

were selected as a control group. Demographic data, labo-

ratory data, and a medical questionnaire were obtained.

Results: Hypertension and diabetes mellitus were diagnosed 

more often in the gallstone group. Age, waist circumference, 

systolic blood pressure (SBP), fasting blood glucose, HbA1c, 

visceral fat index, normal-attenuated muscle area index, and 

engaging in vigorous exercise for ≥2 days per week were 

found to be associated with gallstone formation by univariate 

analysis. Through multivariate logistic regression analysis, 

SBP (odds ratio [OR], 1.01, 95% confidence interval [CI]: 

1.00–1.03), HbA1c (OR 1.23, 95% CI: 1.05–1.44), and 2 or 

more days of vigorous exercise per week (OR 0.65, 95% CI: 

0.45–0.95) remained significant. After adjusting for age and 

sex, the result remained consistent.

Conclusions: Higher SBP and HbA1c were positively asso-

ciated with the presence of gallstone. Vigorous exercise for at 

least 2 days per week may be recommended to prevent 

gallstones.

Keywords: Gallstones, Risk Factors, Glycated Hemoglobin 

A, Hypertension, Physical Activity 
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No gallstone
(n=2,860)

Gallstone
(n=178)

p-value

Female 1178 (41.2) 76 (42.7)

Male 1682 (58.8) 102 (57.3)

Height, cm, mean (SD) 165.1 (8.7) 164.5 (9.3) 0.338

Weight, kg, mean (SD) 66.0 (11.8) 66.6 (11.5) 0.471

BMI, kg/m2, mean (SD) 24.1 (3.1) 24.5 (3.1) 0.087

Chronic disease, no (%)

Hypertension 977 (34.2) 86 (48.3) < 0.001

Diabetes mellitus 366 (12.8) 45 (25.3) < 0.001

Dyslipidemia 447 (15.6) 34 (19.1) 0.260

Smoking, no (%) 0.581

Never smoker 1487 (52.0) 93 (52.2)

Ex-smoker 758 (26.5) 42 (23.6)

Current smoker 615 (21.5) 43 (24.2)

Alcohol consumption, no (%) 0.960

No 1159 (40.5) 73 (41.0)

Yes 1701 (59.5) 105 (59.0)

BMI, body mass index

No 
gallstone

(n=2,860)

Gallstone
(n=178)

p-value Univariate analysis 

OR (95% CI) p-values

Age, mean (SD) 55.1 (8.3) 57.4 (8.5) < 0.001 1.04 
(1.02-1.05)

<0.001

Gender, no (%) 0.750

Female 1178 
(41.2)

76 (42.7) 1

Male 1682 
(58.8)

102 
(57.3)

0.94 
(0.69-1.28)

0.692

Waist circumference, cm, mean 
(SD)

85.4 (8.1) 87.1 (8.0) 0.007 1.02 
(1.01-1.04)

0.007

SBP, mmHg, mean (SD) 125.4 
(13.6)

128.9 
(15.4)

0.004 1.02 
(1.01-1.03)

0.001

Serum indices

Hb, g/dL, mean(SD) 14.4 (1.5) 14.3 (1.6) 0.347 0.95 
(0.87-1.05)

0.347

Total bilirubin, mg/dL, 
mean(SD)

0.9 (0.4) 0.8 (0.3) 0.107 0.74 
(0.48-1.10)

0.152

Direct bilirubin, mg/dL, 
mean(SD)

0.3 (0.1) 0.3 (0.1) 0.166 0.40 
(0.11-1.37)

0.162

AST, IU/L, mean(SD) 25.8 (13.8) 26.4 
(14.0)

0.583 1.00 
(0.99-1.01)

0.583

ALT, IU/L, mean(SD) 27.8 (18.2) 30.4 
(32.5)

0.277 1.01 
(1.00-1.01)

0.075

γGTP, IU/L, mean(SD) 41.3 (52.4) 43.2 
(61.6)

0.683 1.00 
(1.00-1.00)

0.638

ALP, IU/L, mean(SD) 65.3 (19.6) 66.8 
(18.6)

0.333 1.00 
(1.00-1.01)

0.332

FBG, mg/dL, mean(SD) 95.4 (22.4) 100.9 
(26.0)

0.007 1.01 
(1.00-1.01)

0.002

HbA1c, %, mean(SD) 5.7 (0.8) 5.9 (0.9) 0.001 1.23 
(1.07-1.41)

0.002

Total cholesterol, mg/dL, 
mean (SD)

190.6 
(37.8)

187.8 
(41.4)

0.334 1.00 
(0.99-1.00)

0.334

Table 2. Univariate analysis of risk factors for gallstone

No 
gallstone

(n=2,860)

Gallstone
(n=178)

p-value Univariate analysis 

OR (95% CI) p-values

TG, mg/dL, mean (SD) 112.8 
(76.6)

117.4 
(64.3)

0.357 1.00 
(1.00-1.00)

0.429

HDL-C, mg/dL, mean (SD) 53.7 (15.9) 51.7 
(15.6)

0.110 0.99 
(0.98-1.00)

0.110

LDL-C, mg/dL, mean (SD) 130.3 
(35.0)

127.6 
(38.7)

0.335 1.00 
(0.99-1.00)

0.335

CCTA indices

Sfat index, cm2/(kg/m2), 
mean (SD)

5.9 (2.0) 6.2 (2.1) 0.068 1.07 
(0.99-1.15)

0.068

Vfat index, cm2/(kg/m2), 
mean (SD)

4.5 (2.2) 4.9 (2.3) 0.018 1.08 
(1.01-1.15)

0.018

LAMA index, cm2/(kg/m2), 
mean (SD)

1.2 (3.8) 1.2 (0.3) 0.881 1.00 
(1.00-1.02)

0.968

NAMA index, cm2/(kg/m2), 
mean (SD)

4.5 (4.2) 4.2 (1.2) 0.015 0.86 
(0.76-0.98)

0.021

Vigorous exercise, no (%) 0.015

Less than 2 days in a week 1996 
(69.8)

140 
(78.7)

1

2 or more days in a week 864 (30.2) 38 (21.3) 0.63 
(0.43-0.90)

0.013

SBP, systolic blood pressure; AST, aspartate aminotransferase; ALT, alanine aminotransferase; γ
GTP, gamma glutamyltransferase; ALP, alkaline phosphatase; FBG, fasting blood glucose; TG, tri-
glyceride; HDL-C, high density lipoprotein; LDL-C, low density lipoprotein; CCTA, coronary CT 
angiography; Sfat, subcutaneous fat; Vfat, visceral fat; LAMA, low-attenuated muscle area; NAMA, 
normal-attenuated muscle area

Multivariate analysis
(Crude model)

Multivariate analysis
(Age and sex adjusted model)

OR (95% 
CI)

p-values OR (95% CI) p-values

Age 1.03 
(1.01-1.05)

0.002

Waist 
circumference

1.00 
(0.98-1.03)

0.784 1.00 
(0.97-1.04)

0.775

SBP 1.01 
(1.00-1.03)

0.014 1.01 
(1.00-1.02)

0.035

Serum indices

HbA1c 1.23 
(1.05-1.44)

0.011 1.22 
(1.04-1.44)

0.016

ALT 1.00 
(1.00-1.01)

0.387 1.00 
(1.00-1.01)

0.292

CCTA indices

Sfat index 1.02 
(0.91-1.13)

0.752 1.05 
(0.94-1.18)

0.368

Vfat index 1.03 
(0.94-1.14)

0.524 1.03 
(0.93-1.14)

0.623

NAMA index 0.88 
(0.76-1.03)

0.103 1.0zz 
(0.80-1.30)

0.920

Vigorous exercise

2 or more days in 
a week

0.65 
(0.45-0.95)

0.025 0.63 
(0.44-0.92)

0.016

SBP, systolic blood pressure; ALT, alanine aminotransferase; Sfat, subcuta-
neous fat; Vfat, visceral fat; NAMA, normal-attenuated muscle area

Table 3. Multivariate analysis of risk factors for gallstone
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Efficacy of narrow-band imaging during 
peroral cholangioscopy to predict 
malignancy in indeterminate biliary 
strictures

Il Sang Shin1, Jong Ho Moon1, Yun Nah Lee1, Hee Kyung Kim2, 
Tae Hoon Lee3, Jae Kook Yang3, Sang-Woo Cha4, 
Young Deok Cho4, Sang-Heum Park3

1Digestive Disease Center and Research Institute, Department of Internal 
Medicine, Soonchunhyang University School of Medicine, Bucheon, 
Korea, 2Digestive Disease Center and Research Institute, Department of 
Pathology, Soonchunhyang University School of Medicine, Bucheon, 
Korea, 3Digestive Disease Center and Research Institute, Department of 
Internal Medicine, Soonchunhyang University School of Medicine, 
Cheonan, Korea, 4Digestive Disease Center and Research Institute, 
Department of Internal Medicine, Soonchunhyang University School of 
Medicine, Seoul, Korea 

Background / aims: Direct peroral cholangioscopy (POC) 

can be useful with the utility of narrow-band imaging (NBI) 

for differentiating indeterminate etiology of biliary strictures. 

We evaluated the efficacy of the NBI compared to conven-

tional white light imaging (WLI) during POC in the diag-

nosis of indeterminate biliary strictures.

Methods: Consecutive patients with clinical presentation of 

indeterminate biliary stricture were enrolled from 2016 to 

2019. The primary outcome was the diagnostic accuracy, and 

secondary outcomes were technical success, adverse events, 

and the visualization quality to predict malignancy.

Results: A total of 71 patients underwent direct POC with 

NBI with the intent to targeted biopsy. The stricture was suc-

cessfully explored and adequate biopsies were obtained with 

visual diagnostic impression in 67 of 71 patients (94.4%). 

The visual impression of WLI and NBI showed 75.0% and 

87.5% sensitivity, 82.9% and 91.4% specificity, 82.8% and 

91.3% accuracy, respectively. The area under the curve of the 

WLI and NBI were 0.80 and 0.96 (P = 0.01). The quality for 

visualizing surface structure, surface microvessels, and mar-

gin of the lesions by NBI was higher than conventional WLI 

(P < 0.05).

Conclusions: NBI observation via direct POC is effective 

and accurate to predict malignancy in indeterminate biliary 

stricture by its identification ability of surface structure with 

microvessels and margin of the lesions.

Keywords: Narrow-band imaging, Peroral cholangioscopy, 

Indeterminate biliary stricture 

FP 2-5

Usefulness of in-stent radiofrequency 
ablation after occlusion of self-expandable 
metal stent in unresectable malignant biliary 
obstruction: Multicenter propensity-score 
matched study

Namyoung Park1, Min Kyu Jung2, Eui Joo Kim3, 
Woo Hyun Paik1, Jae Hee Cho4'

1Department of Internal Medicine and Liver Research Institute, Seoul 
National University Hospital, Seoul National University College of 
Medicine, Seoul, Korea, 2Division of Gastroenterology and Hepatology, 
Department of Internal Medicine, Kyungpook National University 
Hospital, Daegu, Korea, 3Division of Gastroenterology, Department of 
Internal Medicine, Gil Medical Center, College of Medicine Gachon 
University, Incheon, Korea, 4Division of Gastroenterology, Department 
of Internal Medicine, Gangnam Severance Hospital, Yonsei University 
College of Medicine, Seoul, Korea 
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Background / aims: In patients with unresectable malignant 

biliary obstruction, endoscopic drainage with self-ex-

pandable metal stent (SEMS) is a well-established treatment, 

but its patency is still limited. In a recent study, in-stent ra-

diofrequency ablation (IS-RFA) showed improved stent pa-

tency compared to plastic stent re-insertion within the oc-

cluded SEMS. This study aimed to compare the efficacy of 

IS-RFA plus additional SEMS insertion with additional 

SEMS insertion alone for management of occluded SEMS.

Methods: From 2014 to 2020, patients with pancreatobiliary 

cancer who had undergone biliary drainage in 3 tertiary hos-

pitals were analyzed. Patients with biliary obstruction at or 

above the hilar level were excluded. Patients in the study 

group were treated with IS-RFA and uncovered SEMS place-

ment, while patients in the control group were treated with 

uncovered SEMS placement alone. Patients in both groups 

were matched based on propensity scores in a 1:1 ratio. Time 

to additional SEMS malfunction was analyzed as primary 

end points.

Results: After propensity-score matching, a total 20 patients 

(10 in study group, 10 in control group) were analyzed. The 

median occlusion free survival was 117 days in study group, 

and 46 days in control group (P = 0.009). The difference in 

median overall survival between 2 groups was not significant 

(166 days in study group, 77 days in control group; P = 

0.980). No significant adverse events were reported after the 

second SEMS placement, but two cases of cholangitis man-

ageable with additional biliary drainage were reported only 

in the control group. Immediate biliary drainage with addi-

tional SEMS was successful in all patients. In the IS-RFA 

group, ablation was interrupted in 4 patients (40.0%) be-

cause of in-stent contact.

Conclusions: As treatment for occluded SEMS in pan-

creatobiliary cancer, IS-RFA with uncovered SEMS may pro-

vide improved stent patency. Reported adverse events were 

not different between two groups.

Keywords: Radiofrequency ablation, Biliary obstruction, 

Malignancy, Self-Expandable metal stent 

FP 2-6

Benefit of adjuvant radiotherapy for 
gallbladder cancer: A comparability-based 
meta-analysis

Chai Hong Rim1, Seo Hee Choi2, In-Soo Shin3

1Radiation Oncology, Korea University, Seoul, Korea, 2Radiation 
Oncology, Yonsei Yongin Hospital, Yongin, Korea, 3Graduate School of 
Education, Dongguk University, Seoul, Korea 

Background / aims: The benefits of adjuvant radiotherapy 

(ART) in gallbladder cancer (GBC) treatment remain incon-

clusive owing to the rarity of GBC and lack of randomized 

studies. This meta-analysis aimed to evaluate whether ART 

for GBC yields oncologic benefits. We attempted to enhance 

the study’s reliability by comprehensively considering the 

comparability between arms on an individual study basis.

Methods: PubMed, Medline, Embase, and Cochrane Library 

were systematically searched until March 2021. The primary 

endpoint was overall survival (OS). Comparative clinical 

studies that reported survival outcomes in GBC patients 

treated with or without ART were included. The com-

parability of each study was assessed by considering all possi-

ble clinical indicators (group 2: ART arm with poor clinical 

profile; group 1: unclear differences or statistical similarity of 

clinical factors between ART and non-ART; group 0: no data 

for assessing comparability).

Results: Twenty-one studies involving 6876 GBC patients 

were reviewed. In pooled analyses of OS, the odds ratio (OR) 

was 1.26 (95% confidence interval [CI]: 0.95-1.67, p=0.111). 

In subgroup analyses considering comparability, the OR sig-

nificantly favored the ART arm (1.92; 95% CI: 1.18-3.12, 

p=0.008) among comparability group 0 or 1 studies, whereas 

it was 1.03 (95% CI: 0.74-1.44, p=0.865) in comparability 

group 2 studies. The pooled rate of 5-yr OS in the ART vs. 

non-ART arms was 44.9% vs. 20.9% in group 0 or 1 and 

34.1% vs. 40.0% in group 2. With ART, significant reduction 

in locoregional recurrence (OR: 0.21, 95% CI: 0.13-0.36, 

p=0.001) but not in distant metastasis (OR: 1.32, 95% CI: 

0.75-2.31, p=0.332) was noted. No study clearly reported 

grade ≥3 gastrointestinal toxicities.

Conclusions: ART not only showed benefits in patients with 

a similar clinical profile to those treated without ART but al-

so yielded comparable survival in patients with an inferior 

clinical profile. Our results strongly support the more active 
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application of ART in GBC treatment.

Keywords: Gallbladder neoplasm, Radiotherapy, Adjuvant, 

Survival 



April 23 (Saturday)
Room C | 08:30-10:00

Free Paper Session 3.
Pancreas

Chairs:
Byung Moo Yoo (Ajou University, Korea)
Do Hyun Park (University of Ulsan, Korea)

International Conference of
the Korean Pancreatobiliary Association 2022



210 International Conference of the Korean Pancreatobiliary Association 2022  

FP 3-1

Risk of cardiovascular disease and mortality 
in patients with diabetes and acute 
pancreatitis history

Dong Kee Jang1, Jin Ho Choi2, Woo Hyun Paik2, Ji Kon Ryu2, 
Yong-Tae Kim2, Kyung-Do Han3, Sang Hyub Lee2

1Department of Internal Medicine, Seoul Metropolitan Government 
Boramae Medical Center, Seoul, Korea, 2Department of Internal 
Medicine and Liver Research Institute, Seoul National University 
Hospital, Seoul, Korea, 3Department of Statistics and Actuarial Science, 
Soongsil University, Seoul, Korea 

Background / aims: Existing studies have shown that pa-

tients with acute pancreatitis (AP) have an increased risk of 

cardiovascular disease (CVD). This study aimed to inves-

tigate the risk of CVD and mortality in patients with diabetes 

and AP history by analyzing a large-scale national claims da-

tabase in Korea.

Methods: Data from the Korean National Health Insurance 

Service database was analyzed. A total of 2,746,988 partic-

ipants with type 2 diabetes mellitus that underwent a general 

health examination between 2009 and 2012 were enrolled. 

The participants were divided into two groups according to 

AP history (yes or no) prior to the examination date, and fol-

low-up data until 2018 was analyzed. The primary endpoint 

was the occurrence of stroke, myocardial infarction (MI), or 

death. The Cox proportional hazards regression analysis was 

used to evaluate the association between AP history and the 

risk of stroke, MI, and mortality.

Results: After exclusion, the included number of partic-

ipants with and without AP history were 3,810 and 2,258,910, 

respectively. The presence of AP history showed a sig-

nificantly higher incidence of stroke, MI, and mortality. The 

adjusted hazard ratios (95% confidence interval) for the risk 

of stroke, MI, and mortality were 1.534 (1.342-1.753), 1.998 

(1.733-2.303), and 2.353 (2.200-2.515), respectively. Age<65, 

male sex, current smoking, and drinking significantly in-

creased the risk of death in the subgroup analyses.

Conclusions: The risk of stroke, MI, and mortality was sig-

nificantly higher in diabetic participants with AP history 

than those without AP history at 10-year follow-up. This 

suggests that active management of cardiovascular risk fac-

tors is necessary in diabetic patients with AP history.

Keywords: Acute Pancreatitis, Diabetes Mellitus, Cardiovascular 

Diseases, Mortality, Big Data 

FP 3-2

Current clinical status of acute pancreatitis 
in Korea: domestic multicenter data

Eui Joo Kim1, Sang Hyub Lee2, Min Kyu Jung3, Dong Kee Jang4, 
Jung Hyun Jo5, Jae Min Lee6, Jung Wan Choe7, Sung Yong Han8, 
Young Hoon Choi9, Seong-Hun Kim10, Jin Myung Park11, 
Kyu-Hyun Paik12

1Department of Internal Medicine, Gil Medical Center, Gachon 
University College of Medicine, Incheon, Korea, 2Department of Internal 
Medicine and Liver Research Institute, Seoul National University College 
of Medicine, Seoul National University Hospital, Seoul, Korea, 
3Department of Internal Medicine, Kyungpook National University 
School of Medicine, Daegu, Korea, 4Department of Internal Medicine, 
Seoul Metropolitan Government Boramae Medical Center, Seoul 
National University College of Medicine, Seoul, Korea, 5Department of 
Internal Medicine, Yonsei University College of Medicine, Seoul, Korea, 
6Department of Internal Medicine, Gyeongsang National University 
College of Medicine, Gyeongsang National University Changwon 
Hospital, Changwon, Korea, 7Department of Internal Medicine, Korea 
University College of Medicine, Korea University Ansan Hospital, Ansan, 
Korea, 8Department of Internal Medicine, Biomedical Research Institute, 
Pusan National University Hospital, and Pusan National University 
School of Medicine, Busan, Korea, 9Department of Internal Medicine, 
Seoul St. Mary’s Hospital, College of Medicine, the Catholic University 
of Korea, Seoul, Korea, 10Department of Internal Medicine, Research 
Institute of Clinical Medicine of Jeonbuk National 
University-biomedical Research Institute of Jeonbuk National University 
Hospital, Jeonju, Korea, 11Department of Internal Medicine, Kangwon 
National University Hospital, Kangwon National University School of 
Medicine, Chuncheon, Korea, 12Department of Internal Medicine, 
Daejeon St. Mary’s Hospital, College of Medicine, the Catholic 
University of Korea, Daejeon, Korea 

Background / aims: Acute pancreatitis(AP) is a leading 

cause of acute hospitalization for gastrointestinal diseases. 

Up to 20-30% of cases are classified as idiopathic acute 

pancreatitis. The aim was to analyze the clinical status of AP 

in large, domestic, multicenter data in the era of sensitive 

imaging techniques. Another aim was to find the most clin-

ically effective strategy to identify etiology and reduce the in-

cidence of idiopathic AP.

Methods: Medical records of patients who were diagnosed 

with AP between 2019 and 2020 were retrospectively re-

viewed at 12 tertiary medical centers. Among them, treat-

ment-naïve AP patients without evidence of chronic pan-

creatitis were included for the analyses.

Results: A total of 416 patients was included for the analyses. 

There were 237(57%) male patients with mean age of 59 

years old. There were 238(57.2%), 165(39.7%), and 

12(2.9%) patients with mild, moderately severe, and severe 

AP according to the revised Atlanta classification, respectively. 

The most common etiologies of AP were biliary cause(36.3%) 

and alcohol(23.3%), followed by hypertriglyceridemia(7.7%). 
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Characteristics No. of patients (%, out of ) 

Age, median year. (range) 63.3 (38.2–82.4)

Sex  

Female 37 (57.8)

Male 27 (42.2)

ECOG PS  

 0–1 60 (93.7)

 >2 4 (6.3)

Primary site  

 Head & Neck 37 (57.8)

 Body & Tail 26 (40.6)

 Multicentric 1 (1.6)

Stage  

 Borderline resectable 11 (17.2)

 Locally advanced 53 (82.8)

CA19-9, median U/mL (range) – diagnosis 103.0 (2–7999)

CA19-9, median U/mL (range) – pre-RT 46.0 (5–1780)

Tab. 1 Baseline characteristics

The etiology of AP was not identifiable in 70(16.8%) 

patients. Excluding patients with alcohol-induced AP and 

etiology confirmed by CT, there was a statistically significant 

difference in the incidence of idiopathic AP between groups 

who underwent EUS and those who did not(10.0% VS 

31.7%, p<0.01) and not performing EUS was a statistically 

significant risk factor for idiopathic AP in multivariate analy-

sis(OR, 4.041 [95% CI 1.474-11.078]). Of the 70 patients 

who were diagnosed with idiopathic AP, malignant and mu-

cinous neoplasms were identified as culprit etiology in 

2(2.9%) patients during the follow-up period, neither of 

whom received EUS during initial hospitalization.

Conclusions: Even in the era of sensitive imaging techni-

ques, a significant number of patients were still diagnosed 

with idiopathic AP. EUS during the initial admission of AP 

can be feasible to identify the etiology of AP and reduce the 

incidence of idiopathic AP.

Keywords: Acute pancreatitis, Etiology, Idiopathic acute 

pancreatitis 

FP 3-3

Induction FOLFIRINOX followed by 
hypofractionated high-dose intensity 
radiotherapy for non-metastatic localized 
pancreatic cancer

Jae Hyup Jung, Jaewoo Park, Kwangrok Jung, Jong-Chan Lee, 
Jaihwan Kim, Jin-Hyeok Hwang
Department of Internal Medicine, Seoul National University College of 
Medicine, Seoul National University Bundang Hospital, Seongnam, 
Korea 

Background / aims: Hypofractionated high-dose intensity 

radiotherapy (RT) is promising treatment option for 

non-metastatic localized Pancreatic Cancer (PC) (borderline 

resectable pancreatic cancer (BRPC) and locally advanced 

pancreatic cancer (LAPC)). FOLFIRINOX (FFX) proven its 

efficacy treating in non-metastatic localized PC. We eval-

uated the clinical outcomes of induction FFX followed by hy-

pofractionated (less than 15 fractions) high-dose intensity 

RT in non-metastatic localized PC.

Methods: We retrospectively reviewed electronic medical re-

cords of patients with non-metastatic localized PC who 

treated with induction FFX followed by hypofractionated 

high-dose intensity RT between Dec. 2015 and Sep. 2020 in 

Seoul National University Bundang Hospital. Overall surviv-

al (OS), progression free survival (PFS), resection rate, and 

toxicities related to RT was evaluated. 

Results: A total of 64 patients were retrospectively evaluated 

(BRPC (n=11) and LAPC (n=53)). The median age at diag-

nosis was 63.3 (38.2–82.4) years and 37 (57.8%) patients had 

head & neck cancer. Median FFX cycles and duration were 

9.0 (3–28) and 5.0 (1.3–21.7) months, respectively. Median 

total dose and fraction of RT were 4000 (400–6000) cGy and 

5 (3–15), respectively. Median time to RT from date of diag-

nosis was 6.1 months (2.2–22.3). Median OS and PFS from 

date of diagnosis were 25.8 months (95% CI: 22.4–29.2) and 

16.4 (95% CI: 15.7–17.1). Median OS and PFS from date of 

RT were 18.7 months (95% CI: 14.5–23.0) and 8.9 (95% CI: 

6.5–11.4). Of the 10 (15.6%) patients who underwent sur-

gery, 9 patients had margin-negative resection. Grade 3 or 

greater toxicities related to radiation therapy within 1yr from 

RT was observed in 2 patients with gastrointestinal bleeding. 

Conclusions: Induction FFX followed by hypofractionated 

high-dose intensity RT showed favorable survival with toler-

able toxicities.   

Keywords: Pancreatic cancer, Radiation therapy, Chemotherapy, 

FOLFIRINOX 
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Characteristics No. of patients (%, out of ) 

Primary tumor size, median cm (range) 3.2 (1.9–8.3)

RT type  

 IMRT 6 (9.4)

 SBRT 58 (90.6)

RT total dose, median cGy (range) 4000 (400–6000)

RT per dose, median cGy (range) 700 (300–1000)

RT fraction 5 (3–15)

Time to RT from diagnosis, median month 
(range) 

6.1 (2.2–22.3)

CT cycles 9.0 (3–28)

CT duration, median months (range) 5.0 (1.3–21.7)

Surgical resection  

 Yes 10 (15.6)

 No 54 (84.4)

*Data are presented as median (range) or No. of patients/total no. (n%), 
unless otherwise stated.; ECOG PS denotes Eastern Cooperative Oncology 
Group performance status.; RT denote radiotherapy.; CT and RT denotes 
chemotherapy and radiotherapy, respectively.; IMRT and SBRT denotes 
intensity modulated radiation therapy and stereotactic body radiation 
therapy, respectively.

FP 3-4

The albumin-to-carcinoembryonic antigen 
ratio with traditional inflammatory markers 
in the diagnosis of early and advanced 
pancreatic cancers: Results of a prospective 
cohort study

Hasan Yilmaz1, Burcu Kocyigit2

1Department of Gastroenterology, Kocaeli University Faculty of 
Medicine, Kocaeli, Turkey, 2Department of Internal Medicine, Kocaeli 
University Faculty of Medicine, Kocaeli, Turkey 

Background / aims: Early diagnosis of pancreatic cancer is 

important for improving clinical outcomes; however, a bio-

marker that can be used readily has not been identified yet. 

We evaluated the relationship between the albü-

min-to-carcinoembryonic antigen ratio, early and advanced 

pancreatic cancer, and the superiority of traditional in-

flammatory markers against each other.

Methods: Data from 212 patients undergoing pancreatic 

mass biopsy at a tertiary care facility between October 2017 

and September 2021 were prospectively collected. The blood 

tests of the patients were studied one week before the biopsy. 

The superiority of the parameters in making a diagnosis 

based on early and advanced stages of cancer was demon-

strated by Nominal regression. Cut-off, sensitivity and spe-

cificity values   of parameters according to the stage were de-

termined by multiple ROC analysis and Youden index.

Results: The mean age of the 157 patients examined in the fi-

nal was 60.2 ± 13.5 years (83 males). Pancreatic cancer was 

observed in 115 (73.2%) of them. 53 (33.8%) of the patients 

were evaluated as early stage and 62 (39.5%) were evaluated 

as advanced stage. In Nominal regression analysis, the in-

dependent predictors of early-stage pancreatic cancer were 

MPV (p<0.001), ACR (p=0.019) and Ca19-9 (p=0.034), 

respectively. Independent predictors of advanced pancreatic 

cancer were NLR (p<0.001), MPV (p<0.035), ACR 

(p<0.001) and Ca19-9 (p<0.033), respectively. ACR had the 

highest AUC value in the ROC analysis of early stage and ad-

vanced pancreatic cancer (0.798, 0.887, respectively). In the 

advanced stage, NLR, PLR, MPV, PWR, ACR and Ca19-9 

parameters were all statistically significant (p<0.05 for all).

Conclusions: Decreased ACR may have higher diagnostic 

ability in the early and advanced stages. MPV, Ca19-9 and 

ACR may be predictors in early and advanced pancreatic 

cancer. However, increased NLR could only be a predictor of 

advanced stage cancer. Depending on the stage of the cancer, 

the superiority of parameters for predicting cancer will 

varies.

Keywords: Pancreatic cancer, Albumin-carcinoembryonic 

antigen ratio, Mean platelet volume, Neutrophil-lymphocyte 

ratio, Carbohydrate antigen 19-9 
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without cancer n (%) with cancer n (%) total (%) p value

Sex 1.000c

Male 22 (26.5) 61 (73.5) 83 (52.9)

Female 20 (27) 54 (73) 74 (47.1)

Age 56.8±14.3 (30-87) 61.5±13(18-85) 60.2±13.5 (52-69) 0.052a

Tumor size cm2 4 (2.1-10.2) 8.7 (5-15.9) 8.1 (3.7-15) <0.001b

WBC (x103/μl) 7.2 (6.2-8.6) 7.7 (6.1-8.9) 7.67 (6.20-8.87) 0.775b

Neu (x103/μl) 4.05 (3.0-5.1) 4.5 (3.7-6.1) 4.42 (3.66-6.00) 0.022b

Lym (x103/μl) 2.1±0.7 (0.7-3.8) 1.8±0.9 (0.46-5.1) 0.7±0.4 (1.28-2.45) 0.073a

NLR 1.81 (1.3-3.1) 2.79 (1.7-4.6) 2.53 (1.67-4.14) 0.001b

Plt (x103/μl) 249.7 (216.2-300) 244.6 (203.7-305) 244 (206-301) 0.501b

PLR 125.8 (91.4-174.4) 140.7 (104.5-203) 135 (102-197) 0.090b

MPV fL 8.6±0.9 (6.9-10.9) 9.3±1.2 (7-12.7) 9.16±1.2 (8.3-9.9) <0.001a

PWR 36.3 (26.8-42.4) 32.5 (25.3-40) 32.8 (25.8-40.8) 0.425b

Albumin g/L 41.3 (36.7-43.4) 36.3 (31.5-40.1) 37.8 (32.3-41.5) <0.001b

CEA ng/mL 1.3 (0.8-2.4) 4.7 (2.4-9.2) 3.5 (1.5-6.9) <0.001b

ACR ng/mL (x106) 30.9 (17.1-49) 7.3 (3.7-16.2) 10.8 (4.9-24.1) <0.001b

Ca19-9 U/mL 10.3 (3.2-26.5) 180 (19-713) 57 (10-468) <0.001b

aT-test, bMann–Whitney U test, cChi-squared test. Data are expressed as mean±SD (minimum maximum values). or median (interquartile range). WBC: white 
blood cell. Neu: Neutrophils,  Lym: Lymphocyte, Plt: Platelet, NLR: neutrophil-lymphocyte ratio, PLR: platelet-lymphocyte ratio, MPV: mean platelet volume. 
PWR: platelet-to-white blood cell ratio, ESR: sedimentation. CRP: c-reactive protein, CEA: carcinoembryonic antigen. ACR: albümin to carcinoembryonic antigen 
ratio, Ca 19-9: carbohydrate antigen 19-9

Table 1: Laboratory parameters for pancreatic cancer identified by univariate analysis

Early pancreatic cancer Advanced pancreatic cancer

OR (95% CI) p value OR (95% CI) p value

NLR 1.072 (0.670 - 1.715) 0.772 2.324 (1.470 - 3.677) <0.001

PLR 1.005 (0.997 - 1.014) 0.228 0.993 (0.985 - 1.002) 0.150

MPV 2.387 (1.522 - 3.744) <0.001 1.616 (1.035 - 2.524) 0.035

PWR 1.048 (0.956 - 1.148) 0.322 1.026 (0.919 - 1.146) 0.646

ACR 0.962 (0.932 - 0.994) 0.019 0.913 (0.869 - 0.959) <0.001

Ca19-9 1.005 (1.000 - 1.010) 0.034 1.005 (1.000 - 1.010) 0.033

OR: Odds ratios CI: Confidence interval,  NLR: Neutrophil-Lymphocyte Ratio. PLR: platelet-lymphocyte ratio, MPV: mean platelet volüme, PWR: 
Platelet-to-white blood cell ratio, Ca 19-9: carbohydrate antigen 19-9,  ACR: albümin to carcinoembryonic antigen ratio

Table 2: Comparison of parameters by stage in Nominal Regression; OR and their 95% CI

Early pancreatic cancer Advanced pancreatic cancer

AUC (95% CI) Cut-off Sen(%)-Spe(%) p value AUC (95% CI) Cut-off Sen(%)-Spe(%) p value

NLR 0.595 (0.489 - 0.694) 2.23 54.72 - 64.29 0.1101 0.760 (0.666 - 0.838) 2.53 72.58 - 71.43 <0.0001

PLR 0.558 (0.452 - 0.660) 93 84.91 - 30.95 0.3329 0.634 (0.533 - 0.726) 130 66.13 - 59.52 0.0160

MPV 0.723 (0.622 - 0.810) 9.31 60.38 - 83.33 <0.0001 0.634 (0.534 - 0.726) 9.18 45.16 - 78.57 0.0144

PWR 0.513 (0.409 - 0.617) 36.14 45.28 - 42.86 0.8241 0.650 (0.550 - 0.741) 36.02 74.19 - 57.14 0.0071

ACR 0.798 (0.704 - 0.874) 16.94 67.92 - 80.95 <0.0001 0.887 (0.810 - 0.940) 14.76 83.87 - 80.95 <0.0001

Ca19-9 0.759 (0.660 - 0.841) 69 52.83 - 95.24 <0.0001 0.857 (0.774 - 0.918) 69 72.58 - 95.24 <0.0001

ROC: receiver operating characteristic, AUC: area under the curve, CI: Confidence interval,  Sen (%) (sensitivity), Spe (%) (specificity), NLR: 
Neutrophil-Lymphocyte Ratio. PLR: platelet-lymphocyte ratio, MPV: mean platelet volüme, PWR: Platelet-to-white blood cell ratio, Ca 19-9: carbohydrate 
antigen 19-9, ACR: albümin to carcinoembryonic antigen ratio

Table 3: Comparison of parameters by stage in ROC analysis; AUC and their 95% CI
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A. Receiver operating characteristic curves of parameters alone to predict 
early-stage pancreatic cancer

B. Receiver operating characteristic curves of parameters alone to predict ad-
vanced pancreatic cancer

FP 3-5

A feature extraction of pancreatic cystic 
neoplasms with radiomics to differentiate 
malignancy from benign lesions based on 
computed tomography images

Kang Won Lee, Hong Sik Lee, Jae Min Lee
Division of Gastroenterology and Hepatology, Department of Internal 
Medicine, Korea University Anam Hospital, Seoul, Korea 

Background / aims: In some cases, pancreatic cystic lesions 

(PCLs) are potentially malignant. Periodic radiologic exami-

nations should be performed. Known high-risk findings do 

not address the problem with failure of early detection (false 

negative) or the issue of unnecessary short-term follow-up 

(false positive). Therefore, with the technical help of radio-

mics which has recently evolved, the purpose of this study is 

to predict the malignant risk of PCLs more accurately.

Methods: Based on data from 72 patients who performed 

surgical resection with a reason of high-risk findings during 

the follow-up period for evaluation of PCLs, heterogeneity of 

cystic fluid on preoperative computed tomography (CT) im-

ages were analyzed using histogram based on 8bit gray scale 

methods. By examining the correlation between textural het-

erogeneity observed in the cystic fluid of PCLs on CT images 

and histopathology results, we investigated how much radio-

mics-based variables predict the actual pathologic result of 

surgical resection.

Results: As a result of the histograms based on grayscale 

standardization, the standard deviation of the histogram 

showed significant differences from benign to malignancy. 

There were significant differences between benign and 

low-grade dysplasia (10.092 vs. 16.412, p=0.001), and 

high-grade dysplasia and malignancy (17.015 vs. 23.158, 

p=0.007). For low-grade dysplasia and high-grade dysplasia, 

the standard deviation of the histogram was 16.412 and 17.015, 

respectively, with a slightly larger deviation in high-grade 

dysplasia, but not statistically significant (p=0.68).

Conclusions: It can be expected that the textural hetero-

geneity of PCLs based on CT images by radiomics analysis 

provides additional information that can predict malignant 

risk more precisely.

Keywords: Pancreatic cyst, Radiomics, Feature extraction, 

Textural heterogeneity 
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FP 3-6

In vivo comparative study of EUS-guided 
cylindrical interstitial laser ablations and 
radiofrequency ablation in the swine 
pancreas

Jung-Hyun Lim, Jin-Seok Park
Department of Internal Medicine, Inha University College of Medicine, 
Incheon, Korea 

Background / aims: Endoscopic ultrasound-guided cylin-

drical interstitial laser ablations (EUS-CILAs) are a promis-

ing technique for the treatment of pancreatic neoplasm. We 

compared and evaluated the therapeutic capacity of 

EUS-CILAs and EUS-RFA under similar conditions.

Methods: A total of 6 pigs were used to perform an in vivo 

EUS-guided ablation test (N = 3 per subject group). RFA was 

performed via EUS with previously determined optimal set-

tings using a monopolar probe with 5 mm active length, at 15 

W until a total energy of 450 J was administered. 

CILAs were likewise performed via EUS with previously de-

termined optimal settings using a diffusing applicator with 5 

mm active length, at 5 W until a total energy of 450 J was 

administered. 

Results: In CILAs group, the cut section showed hemor-

rhagic and cystic necrosis, measuring up to 3.2 x 2.5 x 1.3 cm, 

2.7 x 2.4 x 1 cm, and 2.5 x 2.1 x 1.4 cm (width x vertical x 

height). The ablation length was about 2.47 times longer 

than that of the 5 mm diffusing applicator. The mean 

cross-sectional necrosis area per unit length was 99.4 mm² in 

the CILAs group, which was about 3.2 times wider than that 

in the RFA group of 30.31 mm². The mean necrosis volume 

was 364.9 mm³ in the CILAs group and 42.8 mm³ in the RFA 

group. Ablation diameters per unit length of CILAs and RFA 

were 6.14 mm and 2.94 mm, respectively. As a result of lapa-

rotomy of the euthanized pigs 2 days after the experiment, no 

acute complications such as ascites or hematoma were ob-

served around the pancreas and in the retroperitoneal cavity 

in all pigs. 

Conclusions: EUS-CILAs and RFA showed acceptable safety 

profile in normal swine pancreas. And EUS-CILAs showed a 

wider tissue coagulation depth, so it was predicted to be use-

ful in reducing the number of ablation.

Keywords: EUS-RFA, Cylindrical interstitial laser ablation, 

Pancreas, Swine model 
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Variables
Total 

(n=349)

Antibiotics 
prophylaxsis

Placebo
P value

(n=176) (n=173)

Infection, N (%) 　 　 　 　
Bacteremia 15 (4.3%) 4 (2.3%) 11 (6.4%) 0.069 

Cholangitis 6 (1.7%) 0 (0.0%) 6 (3.5%) 0.014 

Cholecystitis 1 (0.3%) 0 (0.0%) 1 (0.6%) 0.496 

Complications other 
than infection, N (%)

Pancreatitis 2 (0.6%) 0 (0.0%) 2 (1.2%) 0.245 

Statistically significant P values (P<0.05) are shown in bold.

Table 1. Comparison of effectiveness between placebo and prophylactic anti-
biotics to prevent post ERCP bacteremia

FP 4-1

Effectiveness of prophylactic antibiotics to 
prevent post endoscopic retrograde 
cholangiopancreatography bacteremia in 
biliary obstruction patient: A randomized, 
double-blind, placebo controlled study

Ji Hoon Park1, So Jeong Kim1, Jung Hyun Jo1, Hee Seung Lee1, 
Jeong Youp Park1, Seungmin Bang1, Seung Woo Park1, 
Si Young Song1, Min Je Sung2, Moon Jae Chung1

1Department of Internal Medicine, Yonsei University College of 
Medicine, Seoul, Korea, 2Department of Internal Medicine, 
CHA University, Seongnam, Korea 

Background / aims: After endoscopic retrograde chol-

angiopancreatography (ERCP), infectious complications, in-

cluding cholangitis and cholecystitis, occur in about 1%. 

Infection accounts for about 10% of the major complications 

of ERCP associated with mortality. Bacteremia was reported 

as 6.6% to 16% after ERCP for diagnostic or therapeutic pur-

poses, and 8% to 28.6% for therapeutic purposes. The aim of 

this study was to evaluate effectiveness of prophylactic anti-

biotics to prevent post endoscopic retrograde chol-

angiopancreatography bacteremia in biliary obstruction 

patient.

Methods: We performed a single center, randomized trial to 

compare prophylactic antibiotics vs. placebo in patients with 

biliary obstruction requiring ERCP in Yonsei University 

Medical Center. From April 2017 to February 2021, patients 

were randomly assigned to groups that received the prophy-

lactic antibiotics (n=176) or saline solution (n=173, place-

bo). The primary outcome was post ERCP bacteremia and 

secondary outcome was cholangitis, grade of post-ERCP in-

fectious complications.

Results: Of 349 cases, 44.7% were women, and median age 

was 67.0 years. In baseline characteristics, there were no dif-

ferences between placebo and prophylactic antibiotics in sex, 

age, comorbidity, bile duct sphicterotomy, balloon dilata-

tion, biliary stent placement, biopsy of biliary tract, proce-

dure time. Prophylactic antibiotics group showed a trend to-

ward lower rate of bacteremia after ERCP, but not statistically 

significant (4/176, 2.3%, vs. 11/173, 6.4%; p=0.069). 

Patients in prophylactic antibiotics group showed lower rate 

of cholangitis compared to placebo group (0/176, 0.0% vs. 

6/173, 3.5%, p=0.014).

Conclusions: In a randomized trial of patients undergoing 

ERCP, the incidence of bacteremia did not differ significantly 

with vs without prophylactic antibiotics but patients with 

prophylactic antibiotics had lower incidence of cholangitis.

Keywords: Prophylactic antibiotics, ERCP, Randomized trial 

FP 4-2

Development and external validation of a 
nomogram for prediction of 
post-endoscopic retrograde 
cholangiopancreatography pancreatitis.

Rintaro Fukuda1, Ryunosuke Hakuta2, Yousuke Nakai2, 
Tsuyoshi Hamada1, Hirofumi Kogure1, Shinya Takaoka1, 
Yurie Tokito1, Yukari Suzuki4, Yukiko Ito4, Hiroki Oyama1, 
Sachiko Kanai1, Kensaku Noguchi1, Tatsunori Suzuki1, 
Kazunaga Ishigaki3, Kei Saito1, Tomotaka Saito1, 
Naminatsu Takahara1, Suguru Mizuno1, Mitsuhiro Fujishiro1

1Department of Gastroenterology, Graduate School of Medicine, the 
University of Tokyo, Tokyo, Japan, 2Department of Endoscopy and 
Endoscopic Surgery, The University of Tokyo Hospital, Tokyo, Japan, 
3Department of Chemotherapy, The University of Tokyo Hospital, 
Tokyo, Japan, 4Department of Gastroenterology, Japanese Red Cross 
Medical Center, Tokyo, Japan 

Background / aims: Endoscopic retrograde cholangiopancre-

atography (ERCP) is widely performed for management of 

pancreatobiliary diseases, but post-ERCP pancreatitis (PEP) 

still remains as an unsolved problem. Although various risk 

factors have been reported, prediction of PEP is still 

controversial. The current study aimed to develop a pre-

dictive model of PEP.

Methods: Consecutive patients undergoing ERCP for biliary 

indications in two centers were retrospectively studied. Using 
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the data from a training cohort, we utilized multivariable 

model to select five variables which constructed nomogram. 

The predictive model was internally and externally validated. 

By the points of nomogram, patients were categorized into 

low, moderately-low, moderately-high, and high risk group.

Results: Using the data of 1,531 patients in the training co-

hort, five variables were selected to generate a nomogram: 

Sex, indication of ERCP, difficult cannulation, guidewire in-

sertion to the pancreatic duct, and sphincteroplasty. The 

most significant variable was ‘malignant biliary obstruction 

by non-pancreatic cancer’ as an indication of ERCP. The 

bias-corrected c-index was 0.70 in the training cohort and 

0.66 in the validation cohort. The calibration curves in both 

cohorts demonstrated good agreement between the pre-

dicted probability and the observed frequency in the actual 

outcome. In the validation cohort, PEP was developed in 

9.0% and 16% of the moderately-high and high risk groups, 

respectively. Prophylactic pancreatic stent placement and 

non-steroidal anti-inflammatory drugs decreased the in-

cidence of PEP in the moderately-high risk group but not in 

the high risk group.

Conclusions: We succeeded to developed a good predictive 

model for PEP. Prevention of PEP in high risk patients 

should be further investigated.

Keywords: Cholangiopancreatography, Endoscopic Retrograde, 

Nomograms, Pancreatitis 

Figure 1. Flowchart of patient selection in the training cohort. ERCP, endo-
scopic retrograde cholangiopancreatography; PEP, post-endoscopic retro-
grade cholangiopancreatography pancreatitis.

Figure 2. The nomogram to predict the incidence of post-endoscopic retro-
grade cholangiopancreatography pancreatitis. The nomogram consisted of 
the following five variables; sex (female), indication of ERCP (bile duct 
stone, malignant biliary obstruction [pancreatic cancer], malignant biliary 
obstruction [non-pancreatic cancer], benign biliary stricture, or others), 
difficult cannulation, guidewire insertion to the main pancreatic duct, and 
sphincteroplasty (none, EPBD, and EST or EPLBD). The value of an in-
dividual patient is located on each variable axis and an upper line is used to 
calculate the number of points for each variable. The sum of points of five 
variables is located on the total points axis, and a lower axis is drawn to eval-
uate the probability of post-ERCP pancreatitis. Difficult cannulation was de-
fined as the inability to achieve selective biliary cannulation within 10 mi-
nutes or up to 10 cannulation attempts. EPBD, endoscopic papillary balloon
dilation; EPLBD, endoscopic papillary large balloon dilation; ERCP, endo-
scopic retrograde cholangiopancreatography; EST, endoscopic sphincter-
otomy; GW, guidewire; MBO, malignant biliary obstruction; MPD, main 
pancreatic duct; PC, pancreatic cancer; PEP, post-endoscopic retrograde 
cholangiopancreatography pancreatitis.

Figure 3. Calibration plot for predicted probability of post-endoscopic retro-
grade cholangiopancreatography pancreatitis in the training cohort (A) and 
the validation cohort (B). In Figure 3B, the triangle marks show the observed
frequency of post-endoscopic retrograde cholangiopancreatography pan-
creatitis in six groups which were divided by the total points of nomogram in
ascending order. PEP, post-endoscopic retrograde cholangiopancreatog-
raphy pancreatitis.
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Training cohort
(n = 1,531)

Patients characteristics

  Age, year 72 (63–80)

  Male/Female 920/611 (60%/40%)

  Body mass index, kg/m2 22.3 (20.1–24.9)

  Indication of ERCP

    Bile duct stone 701 (46%)

    Malignant biliary obstruction

      Pancreatic cancer 196 (13%)

      Non-pancreatic cancer 390 (25%)

    Benign biliary stricture 133 (8.7%)

    Others 111 (7.3%)

  History of acute pancreatitis 37 (2.4%)

  Chronic pancreatitis 22 (1.4%)

  Diameter of common bile duct, mm 9 (7–12)

  Periampullary diverticulum 357 (23%)

Endoscopic procedures

  Procedure time, minutes 40 (26–60)

  Cannulation failure 45 (2.9%)

  Difficult cannulation† 518 (34%)

  Guidewire insertion to the pancreatic duct 802 (52%)

  Pancreatic duct opacification 405 (26%)

  Sphincteroplasty

Table 1. Baseline characteristics of patients who underwent endoscopic ret-
rograde cholangiopancreatography and details of endoscopic procedures in 
the training cohort.

Training cohort
(n = 1,531)

    Endoscopic sphincterotomy 507 (33%)

    Endoscopic papillary balloon dilation 222 (15%)

    Endoscopic papillary large balloon dilation 37 (2.4%)

  Bile duct stone removal 393 (26%)

  Biliary stent placement 1,167 (76%)

  Prophylactic pancreatic stent placement 296 (19%)

  Use of NSAIDs 249 (16%)

Data are expressed as number (percentage) of patients or as median 
(interquartile range).
† Difficult cannulation was defined as the inability to achieve selective bili-
ary cannulation within 10 minutes or up to 10 cannulation attempts.
ERCP, endoscopic retrograde cholangiopancreatography; NSAIDs, 
non-steroidal anti-inflammatory drugs.

Total, n PEP, n (%) OR (95% CI) P value

Female sex 611 75 (12%) 2.43 
(1.66-3.54)

<0.001

Indication of ERCP 0.005

  Bile duct stone 701 44 (6.3%) 1 (referent)

  Benign biliary 
obstruction

133 9 (6.8%) 1.15 
(0.52-2.51)

0.74

  Malignant biliary 
obstruction

    Pancreatic cancer 196 16 (8.2%) 1.11 
(0.58-2.14)

0.76

    Non-pancreatic 
cancer

390 55 (14%) 2.23 
(1.39-3.59)

<0.001

  Others 111 5 (4.5%) 0.78 
(0.29-2.11)

0.63

Difficult cannulation† 518 66 (13%) 1.61 
(1.04-2.49)

0.03

Guidewire insertion to 
the pancreatic duct

802 95 (12%) 2.51 
(1.53-4.09)

<0.001

Sphincteroplasty 0.23

  No sphincteroplasty 765 54 (7.1%) 1 (referent)

  EPBD 222 21 (9.5%) 1.51 
(0.85-2.71)

0.16

  EST or EPLBD 544 54 (9.9%) 1.37 
(0.89-2.11)

0.15

The variables with P value <0.20 in the univariable analyses were entered 
into the multivariable model. We finally selected variables with their P val-
ue <0.05 and sphincteroplasty to consist nomogram. The final model was 
described in Supplementary Table 1.
† Difficult cannulation was defined as the inability to achieve selective bili-
ary cannulation within 10 minutes or up to 10 cannulation attempts.
CI, confidence interval; EPBD, endoscopic papillary balloon dilation; 
EPLBD, endoscopic papillary large balloon dilation; ERCP, endoscopic 
retrograde cholangiopancreatography; EST, endoscopic sphincterotomy; 
OR, odds ratio.

Table 2. Multivariate logistic regression analyses in the training cohort to 
generate the nomogram for post-endoscopic retrograde cholangiopancreatog-
raphy pancreatitis.

Patients in the validation cohort were divided into four groups by the risk of 
PEP based on the nomogram as follows: low risk (total point ≤90), moder-
ately low risk (total point 91–120), moderately high risk (total point 121–
180), high risk (total point >180). The incidences of PEP were 4.1% (seven 
among 169 patients) in the low risk group, 5.6% (eight among 144 patients) 
in the moderately-low risk group, 9.0% (16 among 178 patients) in the 
moderately-high risk group, and 16% (27 among 168 patients) in the high 
risk group, respectively.

Figure 4. The incidence of post-endoscopic retrograde cholangiopancreatog-
raphy pancreatitis in the subgroups which were divided by the total points of 
nomogram in the validation cohort. PEP, post-endoscopic retrograde chol-
angiopancreatography pancreatitis. 
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Validation cohort
 (n = 660)

Patients characteristics

  Female sex 308 (47%)

  Indication of ERCP

    Bile duct stone 336 (51%)

    Malignant biliary obstruction

      Pancreatic cancer 92 (14%)

      Non-pancreatic cancer 176 (27%)

    Benign biliary stricture 26 (3.9%)

    Others 30 (4.5%)

Endoscopic procedures

  Difficult cannulation† 164 (25%)

  Guidewire insertion to the pancreatic duct 283 (43%)

  Sphincteroplasty

    Endoscopic sphincterotomy 373 (57%)

    Endoscopic papillary balloon dilation 50 (7.6%)

    Endoscopic papillary large balloon dilation 7 (1.1%)

Data are expressed as number (percentage) of patients or as median 
(interquartile range).
† Difficult cannulation was defined as the inability to achieve selective bili-
ary cannulation within 10 minutes or up to 10 cannulation attempts.
ERCP, endoscopic retrograde cholangiopancreatography.

Table 3. Baseline characteristics of patients who underwent endoscopic ret-
rograde cholangiopancreatography and details of endoscopic procedures in 
the validation cohort.

OR (95% CI)

Total, n PEP, n (%) Univariable P value Multivariable* P value

Age

  >60 years 1,203 102 (8.5%) 1 (referent)

  ≤60 years 328 27 (8.2%) 0.97 
(0.62-1.51)

0.89

Sex

  Male 920 54 (5.9%) 1 (referent) 1 (referent)

  Female 611 75 (12%) 2.24 
(1.56-3.24)

<0.001 2.43 
(1.66-3.54)

<0.001

Body mass index 

  ≤25 kg/m
2 1,106 100 (9.0%) 1 (referent)

  >25 kg/m
2 345 26 (7.5%) 0.82 

(0.52-1.29)
0.39

Indication of ERCP <0.001 0.005

  Bile duct stone 701 44 (6.3%) 1 (referent) 1 (referent)

  Benign biliary ob-
struction

133 9 (6.8%) 1.08 
(0.52-2.28)

0.83 1.15 
(0.52-2.51)

0.74

  Malignant biliary obstruction

    Pancreatic cancer 196 16 (8.2%) 1.33 
(0.73-2.41)

0.35 1.11 
(0.58-2.14)

0.76

    Non-pancreat ic 
cancer

390 55 (14%) 2.45 
(1.61-3.72)

<0.001 2.23 
(1.39-3.59)

<0.001

  Others 111 5 (4.5%) 0.70 
(0.27-1.82)

0.47 0.78 
(0.29-2.11)

0.63

History of acute pancreatitis

Supplementary Table 1. Uni- and multi-variate logistic regression analyses 
in the training cohort to assess the risk factors for post-endoscopic retro-
grade cholangiopancreatography pancreatitis.

OR (95% CI)

Total, n PEP, n (%) Univariable P value Multivariable* P value

  No 1,494 127 (8.5%) 1 (referent)

  Yes 37 2 (5.4%) 0.62 
(0.15-2.59)

0.51

Chronic pancreatitis

  No 1,509 129 (8.5%) 1 (referent)

  Yes 22 0 (0%) 0.00 
(0.00-0.00)

0.98

Dilatation of common bile duct†

  No 717 65 (9.1%) 1 (referent)

  Yes 814 64 (7.9%) 0.86 
(0.60-1.23)

0.40

Periampullary diver-
ticulum

  No 1,174 105 (8.9%) 1 (referent) 1 (referent)

  Yes 357 24 (6.7%) 0.73 
(0.46-1.16)

0.19 0.75 
(0.46-1.22)

0.25

Long procedure time
‡

  No 1,178 81 (6.9%) 1 (referent) 1 (referent)

  Yes 353 48 (14%) 2.13 
(1.46-3.11)

<0.001 1.34 
(0.86-2.07)

0.19

Cannulation failure

  No 1,486 125 (8.4%) 1 (referent)

  Yes 45 4 (8.9%) 1.06 
(0.37-3.01)

0.91

Difficult cannula-
tion§

  No 1,013 63 (6.2%) 1 (referent) 1 (referent)

  Yes 518 66 (13%) 2.20 
(1.53-3.17)

<0.001 1.61 
(1.04-2.49)

0.03

Guidewire insertion to the pancreatic duct

  No 729 34 (4.7%) 1 (referent) 1 (referent)

  Yes 802 95 (12%) 2.75 
(1.83-4.12)

<0.001 2.51 
(1.53-4.09)

<0.001

Pancreatic duct opacification

  No 1,126 84 (7.5%) 1 (referent) 1 (referent)

  Yes 405 45 (11%) 1.55 
(1.06-2.27)

0.02 0.78 
(0.49-1.23)

0.28

Sphincteroplasty 0.16 0.23

  No sphincteroplasty 765 54 (7.1%) 1 (referent) 1 (referent)

  EPBD 222 21 (9.5%) 1.38 
(0.81-2.33)

0.23 1.51 
(0.85-2.71)

0.16

  EST or EPLBD 544 54 (9.9%) 1.45 
(0.98-2.15)

0.06 1.37 
(0.89-2.11)

0.15

Bile duct stone re-
moval

  No 1,136 94 (8.3%) 1 (referent)

  Yes 393 34 (8.7%) 1.05 
(0.70-1.58)

0.82

Biliary stent place-
ment

  No 364 30 (8.2%) 1 (referent)

  Yes 1,167 99 (8.5%) 1.03 
(0.67-1.58)

0.86

Prophylactic pancreatic stent placement

  No 1,235 98 (7.9%) 1 (referent) 1 (referent)

  Yes 296 31 (10%) 1.36 
(0.89-2.08)

0.16 0.84 
(0.52-1.35)

0.47

Use of NSAIDs

  No 1,282 106 (8.3%) 1 (referent)

  Yes 249 23 (9.2%) 1.13 
(0.70-1.81)

0.62

* The variables with P value <0.20 in the univariable analyses were entered into the multivariable model. 
† Common bile duct more than 9 mm was defined as dilatation.
‡ Procedure time more than 60 minutes was defined as long.
§ Difficult cannulation was defined as the inability to achieve selective biliary cannulation within 10 minutes or up to 10 
cannulation attempts.
CI, confidence interval; EPBD, endoscopic papillary balloon dilation; EPLBD, endoscopic papillary large balloon dila-
tion; ERCP, endoscopic retrograde cholangiopancreatography; EST, endoscopic sphincterotomy; NSAIDs, non-steroidal 
anti-inflammatory drugs; OR, odds ratio; PEP, post-endoscopic retrograde cholangiopancreatography pancreatitis.
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Risk of post-ERCP 
pancreatitis

Total, n PEP, n (%) OR (95% CI) P value

Moderately-high (total 
point 121–180)

433 40 (9.2%)

  NSAIDs

    No 358 38 (11%) 1 (referent)

    Yes 75 2 (2.7%) 0.23 
(0.54-0.98)

<0.05

  PD stent

    No 339 36 (11%) 1 (referent)

    Yes 94 4 (4.3%) 0.37 
(0.13-1.08)

0.07

  Both

    No 399 40 (10%) 1 (referent)

    Yes 34 0 (0%) 0.00 (0.00-Inf) 0.99

High (total point >180) 411 67 (16%)

  NSAIDs

    No 327 49 (15%) 1 (referent)

    Yes 84 18 (21%) 1.55 
(0.85-2.83)

0.16

  PD stent

    No 266 45 (17%) 1 (referent)

    Yes 145 22 (15%) 0.88 
(0.50-1.53)

0.65

  Both

    No 365 59 (16%) 1 (referent)

    Yes 46 8 (17%) 1.09 
(0.49-2.46)

0.83

To assess the effective prophylaxis for PEP, univariate logistic regression 
analyses were performed in moderately-high risk and high risk group in 
the training cohort.
CI, confidence interval; ERCP, endoscopic retrograde cholangiopancreatog-
raphy; NSAIDs, non-steroidal anti-inflammatory drugs; OR, odds ratio; 
PD stent, pancreatic duct stent; PEP, post-endoscopic retrograde chol-
angiopancreatography pancreatitis.

Supplementary Table 2. Preventive effect of non-steroidal inti-inflammatory 
drugs and pancreatic duct stenting by the risk of post-endoscopic retrograde 
cholangiopancreatography pancreatitis stratified by the points of nomogram 
in the training cohort.

FP 4-3

Comparison of a 22-Guage bidirectional 
bevel needle with a 22-Gauge franseen 
needle in endoscopic ultrasound-guided 
fine needle biopsy of solid pancreatic 
lesions

Gunn Huh, Tae Jun Song, Sung Hyun Cho, Dongwook Oh, 
Do Hyun Park, Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee, 
Myung-Hwan Kim
Department of Gastroenterology, Asan Medical Center, University of 
Ulsan College of Medicine, Seoul, Korea 

Background / aims: Endoscopic ultrasound (EUS)- guided 

fine needle biopsy (FNB) is the standard method of histo-

logical tissue acquisition in solid pancreatic lesions. Recently, 

a 22-gauage bidirectional bevel needle (BBN) was developed 

to acquire more tissue with less handling. We aimed to com-

pare the diagnostic performance of EUS- FNB using BBN 

with that of Franseen needle (FN).

Methods: We retrospectively reviewed consecutive patients 

who underwent EUS-FNB with either BBN or FN for solid 

pancreatic lesions at a single tertiary hospital from 2018 to 

2020. The diagnostic performance for malignancy using each 

needle was assessed and compared.

Results: A total of 567 patients underwent EUS-FNB with 

BBN (n = 328) or FN (n = 239). Among them, 525 patients 

were diagnosed with malignancy, including pancreatic ductal 

adenocarcinoma (n = 446), neuroendocrine neoplasm (n = 

53), solid pseudopapillary neoplasm (n = 14), and others (n 

= 12). There was no significant difference in sensitivity (BBN 

97.7% vs FN 96.3%, P = 0.346), specificity (BBN 100% vs 

FN 100%, P = 1.0), positive predictive value (BBN 100% vs 

FN 100%, P = 1.0), negative predictive value (BBN 75.0% vs 

FN 72.4%, P = 0.825), and diagnostic accuracy (BBN 97.9% 

vs FN 96.7%, P = 0.374) between the two needles. Sensitivity 

and diagnostic accuracy per pass were not statistically differ-

ent between the two needles (first pass sensitivity, BBN 

89.9% vs FN 89.4%; first pass accuracy, BBN 90.5% vs FN 

90.4%; cumulative two passes sensitivity, BBN 96.1% vs FN 

94.0%; cumulative two passes accuracy: BBN 96.3% vs FN 

94.6%)

Conclusions: Diagnostic performance of the EUS-FNB with 

22- gauage BBN was comparable to that of the 22-gauge FN 

in patients with solid pancreatic lesions. 
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Keywords: Endoscopic ultrasound, Fine-needle biopsy, 

Pancreatic neoplasms 

FP 4-4

EUS-guided hepaticoduodenostomy versus 
percutaneous drainage for right intrahepatic 
duct obstruction in patients with malignant 
hilar biliary obstruction

Sung Hyun Cho, Tae Jun Song, Dongwook Oh, Do Hyun Park, 
Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee, 
Myung-Hwan Kim
Department of Gastroenterology, University of Ulsan College of 
Medicine, Asan Medical Center, Seoul, Korea 

Background / aims: Percutaneous transhepatic biliary drain-

age (PTBD) is conventionally performed in treatment of ma-

lignant hilar biliary obstruction (MHBO) after failed endo-

scopic retrograde cholangiopanreatogra phy (ERCP). 

Endoscopic ultrasound-guided hepaticoduodenosto my 

(EUS-HDS) using fully covered metal stent may be an alter-

native modality to PTBD for biliary drainage in malignant 

right intrahepatic duct (RIHD) obstruction. However, no 

comparative studies have been carried out between 

EUS-HDS and PTBD for RIHD drainage. We aimed to com-

pare the efficacy and safety of EUS-HDS and PTBD for 

RIHD drainage.

Methods: We retrospectively collected data of consecutive 

patients with right IHD obstruction developed by un-

resectable MHBO who underwent EUS- HDS or PTBD after 

failed ERCP at Asan Medical Center between March 2018 

and October 2021. Technical success, clinical success, early 

adverse events, stent or tube-related late adverse events, and 

stent patency were evaluated.

Results: A total of 40 patients (17 EUS-HDS, 23 PTBD) were 

analyzed. The two groups did not show significant differ-

ences in terms of technical success (EUS-HDS, 94% vs. 

PTBD, 100%; P = 0.425), clinical success (88% vs. 83%; P = 

0.999), early adverse events (31% vs. 50%; P = 0.614), stent 

or tube-related late adverse events (25% vs. 52%; P = 0.090), 

and rates of stent or tube occlusion (19% vs. 22%; P = 

0.695). No life-threatening adverse events occurred in both 

groups. During follow- up, the EUS-HDS group had longer 

median duration of patency (117 days) than did the PTBD 

group (46 days; P = 0.030) 

Conclusions: In MHBO, EUS-HDS showed comparable ef-

ficacy and safety to conventional PTBD for right IHD 

obstruction. Further larger prospective studies are needed to 

confirm the results 

Keywords: Bile duct, Endosconography, Self Expandable 

Metallic stent, Drainge, Duodenostomy 

FP 4-5

Bile microbiome in patients with recurrent 
common bile duct stones and correlation 
with duodenal microbiome

Jungnam Lee, Jin-Seok Park, Seok Jeong, Don Haeng Lee
Division of Gastroenterology, Department of Internal Medicine, Inha 
University Hospital, Incheon, Korea 

Background / aims: Common bile duct (CBD) stones re-

currence is a common late adverse event after ERCP in pa-

tients with CBD stones. This study aimed to investigate bile 

and duodenum microbial profiles in patients with and with-

out recurrent CBD stones to identify risk factors associated 

with recurrent CBD stones.

Methods: The study included three cohorts (of 64 patients), 

and their bile fluid ± duodenum tissue microbiome was 

analyzed. Cohort 1; 47 patients who received ERCP were in-

cluded, and their bile fluids were collected. Nineteen patients 

with stone recurrent (SR) and 28 patients with non-stone re-

current (NSR) were analyzed. Cohort 2; Five recurrent CBD 

stone patients were included and duodenal tissues, as well as 

bile fluid, were collected to compare microbiome composition. 

Cohort 3; 12 patients with gastric ulcer patients without 

CBD stone and bile fluid and duodenal tissues were collected 

to compare microbiome composition to other cohorts.

Results: Enterococcus in bile was significantly abundant in 

the SR group at the genus level compared to two groups (SR 

and NSR) in Cohort 1. Microbiome composition from bile 

and duodenum tissues in Cohort 2 patients with recurrent 

CBD stones was analyzed. The compositions of bile fluid and 

duodenum tissue were similar in Cohort 2. Microbiome 

composition of the duodenum from Cohort 3 patients with 

gastric ulcers was compared with that in Cohort 2 with pa-

tients with recurrent CBD stone. No association was found 

between the microbiome of gastric ulcer patients and the mi-

crobiome composition of recurrent CBD stone patients.
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Conclusions: Enterococcus seems to contribute to the for-

mation of recurrent CBD stones. Alteration of bile micro-

biome might be affected by retrograde migration of duode-

nal microbiome. Further research is needed to elucidate our 

hypothesis.

Keywords: Recurrent Common Bile Duct Stone, Microbiome, 

Duodenum 

FP 4-6

Efficacy and safety of novel hemostatic gel in 
endoscopic sphincterotomy or endoscopic 
papillectomy: A multicenter, single-blinded, 
randomized controlled clinical trial

Jin Ho Choi1, In Rae Cho1, Sang Hyub Lee1, Joo Seong Kim3, 
Namyoung Park1, Min Woo Lee1, Dong Kee Jang2, 
Woo Hyun Paik1, Dong Won Ahn2, Ji Kon Ryu1, Yong-Tae Kim1

1Internal Medicine, Seoul National University Hospital, Seoul, Korea, 
2Internal Medicine, Seoul Metropolitan Government Seoul National 
University Boramae Medical Center, Seoul, Korea, 3Internal Medicine, 
Dongguk University Ilsan Hospital, Goyang, Korea 

Background / aims: Post-procedural bleeding is one of the 

most common adverse events after endoscopic sphincter-

otomy (EST) or endoscopic papillectomy (EP). Endoscopists 

may experience several obstacles with traditional hemostasis 

using the side-viewing duodenoscope. In this randomized 

controlled trial, we tried to evaluate the efficacy and safety of 

a novel hemostatic gel in comparison with epinephrine spray 

for post-EST or post-EP bleeding. 

Methods: This multicenter, subject-blinded, randomized 

trial was conducted during the period from November 2020 

to December 2021 at two tertiary centers in South Korea. 

Patients who experienced immediate bleeding after EST or 

EP were enrolled in the study, and achieved primary hemo-

stasis with a novel hemostatic gel or epinephrine spray. The 

study outcomes included the success rate of primary hemo-

stasis for immediate post-procedural bleeding and the rate of 

delayed bleeding.

Results: A total of 84 patients were enrolled in this study, and 

41 patients in each group were finally analyzed. Hemostatic 

gel was significantly superior to epinephrine spray for suc-

cessful primary hemostasis (100% of hemostatic gel, 85.4% 

of epinephrine spray; P=0.026). Regarding delayed bleeding, 

no significant difference existed between hemostatic gel 

(2.4%) and epinephrine spray (7.3%). (P=0.329) Mean he-

mostatic procedural time was significantly longer for hemo-

static gel (3.23 ± 1.94 min) than epinephrine spray (1.76 ± 

0.99 min). (P < 0.001) There were no differences in adverse 

events.

Conclusions: The novel hemostatic gel is expected to ensure 

satisfactory hemostatic results while achieving easier hemo-

stasis for immediate post-EST or post-EP bleeding. (Registered 

in Clinical Research Information Service; KCT0005607)

Keywords: Post-procedural bleeding, Endoscopic sphincter-

otomy, Endoscopic papillectomy, Hemostatic gel, Randomized 

controlled trial 
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EP-001

The Evaluation of Efficacy of Cytokine 
Induced Killer Cells Immunotherapy 
Combined with Gemcitabine for Human 
Pancreatic Cancer through Orthotopic 
Model and Mimicking pancreatectomy 
Metastatic Engraftment Induction Xenograft 
Models

Jin Ho Choi, Sang Hyub Lee
Internal Medicine, Seoul National University Hospital, Seoul, Korea 

Background / aims: Unmet needs for treatments that sup-

press systemic pancreatic cancer metastasis or tumor re-

currence have been continuously present. Recently cyto-

kine-induced killer cells (CIK) cell therapy showed promis-

ing outcomes for pancreatic cancer. In this study, we aimed 

to evaluate the efficacy and safety through the non-clinical 

animal study, which mimics the advanced pancreatic cancer 

and tumor recurrence after surgical resection. 

Methods: Orthotopic murine model and metastatic engraft-

ment induction murine model of pancreatic cancer were 

used in this study. After the injection of the cell suspension, 

the spleen was removed from mice for metastatic engraft-

ment induction model to mimic post-surgical clinical status. 

Eighty mice were randomized into four groups according to 

the treatment as follows: the control group, the gemcitabine 

alone group, the CIK alone group, and the CIK with gemcita-

bine group. Tumor growth was monitored through bio-

luminescence imaging once a week until the end of the study 

in order to determine the degree of tumor progression.

Results: In orthotopic transplantation model, mice with any 

treatment (median not reached) showed significant better 

survival period than control group (median 125.0 days, 95% 

CI 119.87–130.13; p=0.04), but the overall survival between 

groups did not show significant differences (p=0.779). In 

metastatic engraftment induction model, the engraftment 

rate did not show differences among each groups (p=0.497). 

Combination of CIK immunotherapy and gemcitabine had 

significantly effective to suppress metastatic engraftment 

with significant shorter engraftment-free survival (median 

54 days, 95% CI 25.00–102.00; p=0.013) than control group, 

but that of control (median 6 days, 95% CI 6.00–25.00), 

gemcitabine (median 12 days, 95% CI 6.00–67.00; p=0.297) 

or CIK (median 6 days, 95% CI 6.00–19.00; p=0.502) did 

not show significant differences. 

Conclusions: The combination of CIK with gemcitabine 

showed significant effect in suppressing systemic metastatic 

engraftment. The combinatorial therapy seems have promis-

ing efficacy with tolerable treatment as adjuvant therapy for 

pancreatic cancer.

Keywords: Cytokine-induced killer cells, Pancreatic cancer, 

Gemcitabine, Combination therapy, Adjuvant chemotherapy 

EP-002

Improvement of the Efficacy of Differential 
Diagnosis of Neoplastic Gallbladder Polyps 
Using Deep Learning based 
Ultrasonographic Image Analysis by 
Fine-tuning Pre-trained Model

Jin Ho Choi1, Jae Sung Lee2, Sang Hyub Lee1, Sanghyuk Lee2, 
A-Seong Moon2, Sung-Hyun Cho2, In Rae Cho1, 
Woo Hyun Paik1, Ji Kon Ryu1, Yong-Tae Kim1

1Internal Medicine, Seoul National University Hospital, Seoul, Korea, 
2Department of Artificial Intelligence, School of Computer Science and 
Engineering, Chung-Ang University, Seoul, Korea 

Background / aims: Recently, many asymptomatic gall-

bladder abnormalities have been found due to the active 

medical checkups in Korea, and the prevalence was reported 

to be around 5–10%. The differential diagnosis of neoplastic 

gallbladder polyp is important in terms of reducing un-

necessary surgery or unnecessary medical expenditure by se-

lecting accurate indications. 

Methods: From January 2006 to September 2021, a total of 

3754 images from 263 patients were analyzed in this study. In 

this study, we tried to improve the efficacy of differential di-

agnosis with transfer learning with fine-tuning methods. The 

primary outcome of this study was efficacy of differential di-

agnosis of neoplastic from non-neoplastic gallbladder 

polyps.

Results: For pre-trained model, 86 polyps (15 neoplastic 

polyps, 71 non-neoplastic polyps) were used, and validation 

set was consistence of 177 polyps (100 neoplastic polyps, 77 

non-neoplastic polyps). Improvement of efficacy of differ-

ential diagnosis of neoplastic and non-neoplastic gallbladder 

polyps (AUC, 0.944; Accuracy, 0.858; Sensitivity 0.856; 

Specificity 0.861) from pre-trained model (AUC, 0.483; 
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Accuracy, 0.479; Sensitivity, 0.143; Specificity 0.782) was 

made after fine-tuning for differential diagnosis of gall-

bladder polyps from validation set of 177 polyps.

Conclusions: It was feasible that efficient ultrasound image 

based automatic differential diagnosis of neoplastic gall-

bladder polyps. Further study will be needed to evaluate the 

improvement of efficacy in real practice in future.

Keywords: Deep learning, Differential diagnosis, Gallbladder 

polyp, Neoplastic polyp, Ultrasonography 

EP-003

Predicting of Therapeutic Efficacy of Potent 
Anticancer Extracts Using Patient-derived 
Pancreatic Cancer Organoid

Jee Hyung Lee, Sang Hyub Lee, Minsong Kim, Jin Ho Choi, 
Min Woo Lee, In Rae Cho, Woo Hyun Paik, Ji Kon Ryu, 
Yong-Tae Kim
Department of Internal Medicine, Liver Research Institute, Seoul, Seoul 
National University Hospital, Seoul National University College of 
Medicine, Korea 

Background / aims: Natural products such as plant extracts 

have been of great interest for developing cancer therapeutic 

agents. In this study, we focus on pancreatic cancer, which 

shows high mortality, and lack of an effective chemo-

therapeutic agent. In the previous studies, the use of plant 

extracts either alone or combination with conventional anti-

cancer agents on pancreatic cancer cells have shown promis-

ing results. This study aims to investigate the therapeutic effi-

cacy of natural products.

Methods: In this study, 17 extracts from 17 unique medicinal 

plants were studied. The extracts were screened on the pa-

tient-derived pancreatic cancer organoids (PDPCOs), 

SNU-4340-TO and SNU-3947-TO, using a 3D cell titer glo 

assay. The most cytotoxic extracts identified were tested on 

additional pancreatic cancer cells (AsPC-1) using an MTT 

proliferation assay. Finally, three of the most promising ex-

tracts (Euonymus alatus, Selaginella involvens, and Artemisia 

annua) were selected and done caspase-3, 7 colorimetric as-

say and western blot analysis to identify apoptosis.

Results: Crude extracts of Euonymus alatus, Selaginella in-

volvens, and Artemisia annua showed cytotoxicity to all tested 

PDPCOs with IC50 (62.5 μg/mL, 125 μg/mL, and 55.6 μ
g/mL) (Fig.1), respectively. Furthermore, treatment on 

AsPC-1 cells with Euonymus alatus, Selaginella involvens were 

shown to increase cleaved-PARP expressions and in case of 

Artemisia annua, it showed increased GPX4 expression 

which related to ferroptosis (Fig.2). Only Artemisia annua 

showed ferroptosis-related markers on ASPC-1 cells.

Conclusions: Based on the screening, we aimed further 

studies on the identification of active pure compounds of 

these three extracts and the elucidation of their mechanisms 

as potential cancer therapeutic agents.

Keywords: Organoid, Pancreatic cancer, Natural product, 

Medicinal plant extract, Ferroptosis 

EP-004

Correlation between Cholecystectomy and 
Development of Non-alcoholic Liver Disease 
in the Mouse Model

Hye Young Kim1, Sung Ryol Lee2, Waqar Khalid Saeed3, 
Hyun Sung Kim5, Ju Hee Oh1, Dong Hee Koh4, Dae Won Jun6

1Department of Translational Medicine, Hanyang University Graduate 
School of Biomedical Science and Engineering, Seoul, Korea, 
2Department of Surgery, Kangbuk Samsung Hospital, Sungkyunkwan 
University School of Medicine, Seoul, Korea, 3Department of Biomedical 
Sciences, Pak-austria Fachhochschule: Institute of Applied Sciences and 
Technology, Mang, Haripur, Pakistan, 4Department of Internal 
Medicine, Hallym University Dongtan Sacred Heart Hospital, 
Hwaseong, Korea, 5Department of Pathology, Hanyang University 
School of Medicine, Seoul, Korea, 6Department of Internal Medicine, 
Hanyang University School of Medicine, Seoul, Korea 

Background / aims: Several clinical studies have suggested a 

strong correlation between cholecystectomy and the in-

cidence of non-alcoholic fatty liver disease (NAFLD) al-

though the exact correlation and causal relationship are 

unclear. This study aimed to investigate whether chol-

ecystectomy increases the incidence of NAFLD or aggravates 

pre-existing NAFLD.

Methods: Standard diet-fed and high-fat (HF) diet-fed mice 

were subjected to sham operation and cholecystectomy. In 

study 1, 20 standard diet-fed C57BL/6N mice were sacrificed 

at months 1, 2, and 4 post-surgery. Meanwhile, in study 2, 25 

high-fat diet-induced NAFLD C57BL/6N mice were biop-

sied at months 2 and 3 post-surgery and sacrificed at month 

6 post-surgery. The hepatic fatty acid and bile acid metabolic 

pathways and the hepatic bile composition were evaluated. 

Results: The bodyweight and biochemical parameters 
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Figure 1. (A) Patient-derived pancreatic cancer organoid (SNU-4340-TO) was treated each therapeutic plant extract. (IC50 Euonymus alatus, 31.25 μg/mL; 
Selaginella involvens, 125 μg/mL; Artemisia annua, 55.6 μg/mL), (B) Patient-derived pancreatic cancer organoid (SNU-4340-TO) was treated with varying con-
centrations of Extracts and detected by 3D cell titer-glow assay after 72 hr. All data are presented as mean ± SD 

Figure 2. Apoptosis-related protein expressions were confirmed by western blotting . Medicinal plant extracts (Euonymus alatus, Selaginella involvens, Artemisia
annua) were treated on AsPC-1 cell. Each extract concentration is based on the IC50 (IC50 Euonymus alatus,31.25 μg/mL Selaginella involvens, 125 μg/mL 
Artemisia annua, 55.6 μg/mL) 

(hepatic enzyme, triglyceride, and cholesterol levels) were 

not significantly different between the standard diet-fed 

sham and cholecystectomy groups. The NAFLD activity 

score and the levels of hepatocyte apoptosis markers (Krt18 

expression and DNA fragmentation) and de novo lipid syn-

thesis genes were not significantly different between the 

standard diet-fed sham and cholecystectomy groups. 

Cholecystectomy did not exacerbate hepatic steatosis, in-

flammation, and ballooning in the HF diet-fed mice. Hepatic 

bile acid composition was not markedly different in the sham 

and cholecystectomy groups fed on standard or HF diet. 

Cholecystectomy significantly downregulated Cyp7a1 and 

Cyp27a1 mRNA levels at months 1 and 4 post-surgery but 

did not affect the degree of steatosis and triglyceride levels. 

Analysis of bile acid metabolism revealed that taurine-con-

jugated bile acids were significantly downregulated in the 

standard diet-fed and high-fat diet-fed mice, but the histo-

logical and biochemical parameters were not markedly 

different.

Conclusions: Cholecystectomy did not increase the in-

cidence of NAFLD in standard diet-fed mice. Additionally, 

NAFLD incidence was not significantly different between the 
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HF diet-fed sham and cholecystectomy groups. These find-

ings suggest that cholecystectomy does not induce NAFLD.

Keywords: Cholecystectomy, Non-alcoholic fatty liver, 

Apoptosis 

EP-005

Clinical Significance of the 
Neutrophil-lymphocyte Ratio as an Early 
Predictive Marker for Adverse Outcomes in 
Patients with Acute Cholangitis

Tae Yoon Lee, Sang Hoon Lee, Jong Hyun Jeong, 
Young Koog Cheon
Internal Medicine, Konkuk University Medical Center, Konkuk 
University School of Medicine, Seoul, Korea 

Background / aims: Acute cholangitis can be life-threat-

ening if it is not recognized early. We investigated the pre-

dictive value of neutrophil-lymphocyte ratio (NLR) in acute 

cholangitis.

Methods: We retrospectively evaluated 206 patients with 

acute cholangitis who underwent biliary drainage. The se-

verity of acute cholangitis was graded according to Tokyo 

2018 guideline. Patients were dichotomized according to 

acute cholangitis severity (mild-to-moderate vs. severe), the 

presence of shock requiring vasopressor/inotrope, and blood 

culture positivity. The baseline NLR, white blood cell (WBC) 

count, and C-reactive protein (CRP) levels were compared 

between groups. 

Results: The severity of acute cholangitis was graded as mild, 

moderate, and severe in 71 (34.5%), 107 (51.9%), and 28 

(13.6%) patients, respectively. Ten patients (4.8%) devel-

oped shock. Positive blood culture (n = 50) was observed 

more frequently in severe acute cholangitis (67.9% vs. 

17.4%, p < 0.001). The NLR was significantly higher in pa-

tients with severe cholangitis, shock and positive blood 

culture. The area under the curve (AUC) for NLR, WBC, and 

CRP for severe acute cholangitis were 0.87, 0.73, and 0.74, 

respectively. The AUC for NLR, WBC, and CRP for shock 

were 0.81, 0.64, and 0.67, respectively. The AUC for NLR, 

WBC and CRP for positive blood culture were 0.76, 0.64 and 

0.61, respectively; NLR had greater power to predict disease 

severity, shock and positive blood culture. The optimal 

cut-off value of the baseline NLR for prediction of severe 

acute cholangitis, shock and positive blood culture was 15.24 

(sensitivity, 85%; specificity, 79%), 15.54 (sensitivity, 80%; 

specificity, 73%), and 12.35 (sensitivity, 72%; specificity, 

70%), respectively. The sequential NLR values from admis-

sion to 2 days after admission are significantly higher in pa-

tients with severe cholangitis and shock. 

Conclusions: Elevated NLR correlates with severe acute 

cholangitis, shock, and positive blood culture. Serial NLR 

could track the clinical course of acute cholangitis.

Keywords: Acute cholangitis, Prognosis, Neutrophil-lym-

phocyte ratio 
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Safety and Quality Assuarance in 
Laparoscopic Cholecystectomy: Single 
Surgeon Experience

Duminda Subasinghe2, Ravindri Jayasinghe1, 
Vihara Dassanayake1, Sivasuriya Sivaganesh2

1University Surgical Unit, The National Hospital of Sri Lanka, Colombo, 
Sri Lanka, 2Department of Surgery, University of Colombo, Colombo, 
Sri Lanka 

Background / aims: Laparoscopic cholecystectomy (LC), the 

gold standard for treatment of symptomatic cholelithiasis, is 

one of the most commonly performed minimal-access surgi-

cal procedures. Despite this, morbidity due to bile duct in-

juries (BDI) remains a concern globally and nationally. This 

study describes the practice and outcomes of LCs performed 

by or under the supervision of a single surgeon.

Methods: A retrospective analysis of prospectively collected 

data of patients who underwent LC from 2015-20 was done. 

A standardised surgical technique with demonstration of the 

critical view of safety (CVS) was followed by the surgeon and 

trainees under supervision. The image of the CVS was print-

ed in the discharge summary.

Results: LCs were performed in 180 patients. The mean age 

was 46.62 years (13-85) with a male: female ratio of 1:1.85. 

Indications for surgery were symptomatic gallstones / biliary 

colics (42.52%), gallstone pancreatitis (21.83%,), acute chol-

ecystitis (14.94%), chronic cholecystitis (9.19%) and chol-

edocholithiasis (4.59%). LCs were completed in 96.1% 
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GB 1 
GB 2 

Figure 1. Dense omental adhesions around the gall bladder area

(173/180) while conversion to open cholecystectomy was re-

quired in 3.9% (7/180). Apart from one (0.55%) Strasberg 

type D BDI identified intraoperatively and one (0.55%) de-

layed port site hernia, no significant morbidity was reported. 

The mean hospital stay was 1.19 days (SD 1.02).

Conclusions: Adherence to standardised, safe surgical prac-

tice and appropriate supervision when performing LCs favour 

good outcomes even in low volume settings. Conversion to 

open surgery in challenging circumstances and early identi-

fication of BDIs minimise morbidity. Printing the image of the 

CVS in the discharge summary contributes to quality 

assurance.

Keywords: Laparoscopic Cholecystectomy, Critical view of 

safety 

EP-007

Double Gallbladder; A Rare Intraoperative 
Finding at Laparoscopic Cholecystectomy

Duminda Subasinghe, Sivasuriya Sivaganesh
Division of HPB Surgery, Department of Surgery,university of Colombo, 
Colombo, Sri Lanka 

Introduction: Duplication of the gallbladder is a rare entity. 

It is often appreciated at surgery and has a higher propensity 

for complications and conversion to open surgery. We report 

a case of laparoscopic recognition and removal of a dupli-

cated gallbladder opening into the bile duct through separate 

cystic ducts, in a young male presenting with biliary colics. 

Case presentation: A 41-year-old male presenting with re-

current biliary colics of 6 months was booked for a laparoscopic 

cholecystectomy. Physical examination was normal except for 

right upper quadrant tenderness and liver biochemistry was 

normal. Abdominal ultrasonography reported a thick-walled 

gallbladder with gallstones. Laparoscopic cholecystectomy was 

commenced using a conventional 4-port technique.  Dense 

peri-cholecystic omental adhesions were taken down (Figure 

1). As dissection progressed around the cysto-hepatic triangle, 

it became apparent that there were two gall bladders (Figure 2) 

draining separately into the bile duct through separate cystic 

ducts. Both cystic ducts were clipped and divided and both gall-

bladders removed laparoscopically (Figure 3).  The patient was 

discharged the following day after an uneventful recovery and 

remains well 3 years after surgery. Histopathology showed 

chronic cholecystitis in both gallbladders.

 Discussion and Conclusion: This case illustrates the possi-

bility of unexpectedly encountering rare anomalies of the 

biliary tract at laparoscopic cholecystectomy. Awareness of 

these anomalies and the knowledge of operative strategies 

helps minimise the risk of iatrogenic bile duct injuries and 

reduce conversion rates.  Imaging suggestive of a biliary tract 

anomaly should trigger a high index of suspicion for other 

biliary anomalies. The case also highlights how meticulous, 

careful dissection of the cysto-hepatic triangle, even in the 

absence of pre-operative imaging or intra-operative chol-

angiographic recognition of an anomaly, ensures safe laparo-

scopic  cholecystectomy. Though uncommon, awareness of 

this anomaly may contribute to minimising iatrogenic bile 

duct injuries (IBDI).

Keywords: Double gallbladders, Laparoscopic chol-

ecystectomy 
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GB 1 

GB 2 

Figure 2. Two separate gall bladders with two cystic ducts

Figure 3. Surgical specimen of two gall bladders

Type 1: Split Primodial gallbladders 

  

Septate V-Type Y-Type

Type II: Accessory gallbladders Type III

H-Type, ductular Trabecular Triple gallbladder

Figure 4. Classification of duplication of gallbladders 
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The Significance of Preoperative 
Cholangiogram for Avoiding Bile Duct 
Injury in Laparoscopic Cholecystectomy

Chan Park, Dong Eun Park
Surgery, Wonkwang University Hospital, Iksan, Korea 

Background / aims: Despite the development of various 

surgical equipment and technique, iatrogenic bile duct injury 

(BDI) is one of the most dreadful complication of laparo-

scopic cholecystectomy (LC). Evidence has suggested that 

visual misperception accounts for 97% of BDI and aberrant 

right posterior sectoral hepatic duct (aPHD) is the most 

common and most vulnerable to BDI. This study aimed to 

analyze the frequency of each type of variation and efficacy of 

preoperative imaging of bile duct anatomy.

Methods: From March 1, 2017 to February 28, 2021, 1477 

patients who underwent cholecystectomy at Wonkwang 

University Hospital were enrolled. Among them, images of 

the 1429 patients were analyzed with magnetic resonance 

cholangiopancreatography (MRCP), endoscopic retrograde 

cholangiopancreatography (ERCP), and cholangiography 

using catheter via percutaneous or nasobiliary routes, 

selectively. Then, the types of patients confirmed to have 

aPHD were classified and analyzed for the presence of BDI.

Results: Of the 1429 patients, 123 patients (8.61%) were 

found to have aPHD, of which 7 patients (0.49%) were type 

I, 14 patients (0.98%) were type II, 84 patients (6.97%) were 

type III, 2 patients (0.14%) were type IV, 7 patients (0.49%) 

were type IV, 9 patients (0.63%) were miscellaneous type, re-

spectively (Fig. 3). BDI occurred in 3 patients out of 1429 pa-

tients (0.21%), and among 123 patients with aPHD, there 

was only a case of transected aPHD during dissection of pos-

terior wall of gallbladder.

Conclusions: It is useful to perform preoperative examina-

tion using MRCP, ERCP, cholangiography to reduce BDI 

through accurate understanding of the anatomy of the bili-

ary tract before laparoscopic cholecystectomy.

Keywords: Laparoscopic Cholecystectomy, Cholangiography, 

Bile Duct Injury 
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EP-009

Xanthogranulomatous Cholecystitis: 
A Case Report

Jacklyn So-Cabahug, James Crisfil Fructuoso Montesa
Section of Gastroenterology and Digestive Endoscopy, Manila Doctors 
Hospital, Manila, Philippines 

Xanthogranulomatous cholecystitis is an uncommon form of 

cholecystitis often being misdiagnosed as gallbladder carcino-

ma, hence poses as a diagnostic challenge for physicians. The 

proposed mechanism of the formation of this lesion is through 

mucosal ulceration or the rupture of Rokitansky-Aschoff si-

nuses due to increased intraluminal pressure. This causes gran-

ulomatous changes that lead to the formation of intramural 

nodules. Due to its nature of presenting as a gallbladder mass, 

certain surgical interventions can become unwarranted, which 

may diminish the patient’s quality of life. This paper presents 

a case of a 59-year-old male who presented with epigastric pain, 

initially treated as reflux disease, relieved by antacids, anti-

spasmodics and opioid analgesics. The imaging studies re-

vealed a mass in the gallbladder with signs of cholecystitis. The 

patient underwent intra-operative ultrasound, extended chol-

ecystectomy and lymph node dissection with an unremarkable 

postoperative course. The final histopathology revealed chron-

ic xanthogranulomatous cholecystitis and was negative for 

malignancy. This paper further reviews the presentation of the 

lesion under different imaging modalities. On ultrasound, it 

appears as a hypoechoic focus and marked or focal thickening 

of the gallbladder wall, while on computed tomography, it pres-

ents with hypoattenuating nodules in thickened walls, luminal 

surface enhancement with continuous mucosal lines. However, 

on magnetic resonance imaging, it may appear as either a re-

duced signal intensity on out of phase images or slightly high 

signal intensity and slight enhancement on early phase and 

strong enhancement on the late phase. In general, the recom-

mended treatment approach is through open cholecystectomy.

Keywords: Xanthogranulomatous cholecystitis, Gallbladder, 

Case report 
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Association of Duodenal Papillary 
Morphology with Underlying 
Peri-ampullary Ductal Structures in Adult 
post MRCP/ERCP Patients

Jacklyn So-Cabahug1, Mia Tad-Y2, Marco Javier1, 
Brixson Molbog2, Eric Yasay 3, James Crisfil Fructuoso Montesa1, 
Jason Roque1, Ma. Joanne Manlapig-Rubio1, Ronald Romero1, 
Rafael Chan1, Manley Uy1, Virgilio Banez1

1Section of Gastroenterology and Digestive Endoscopy, Manila Doctors 
Hospital, Manila, Philippines, 2Radiology, Manila Doctors Hospital, 
Manila, Philippines, 3Division of Gastroenterology, Philippine General 
Hospital, Manila, Philippines 

Background / aims: Various duodenal papilla morphologies 

large/small protrusions, unstructured/gyrus/annular/longitudinal 

patterns were shown to predict difficult cannulation, and dif-

ferent periampullary ductal variants acute distal common 

bile duct (CBD) angle ≤30o, non-draining Santorini duct, 

ansa pancreatitis, and V type and B-P type CBD-PD junc-

tions were correlated to pancreatitis.

Methods: We performed a retrospective analysis of 61 patients 

with naïve papilla who underwent magnetic resonance chol-

angiopancreatography (MRCP) and endoscopic retrograde 

cholangiopancreatography. From MRCP images, the peri-

ampullary ducts were classified according to cystic duct (CD) 

insertion, CD course, distal CBD angle, PD variation, and 

CBD-PD junction. From duodenoscopy videos, the papilla was 

classified according to the oral protrusion and papilla pattern.

Results: Fisher’s exact tests for independence showed a sig-

nificant result only between papilla protrusion and distal 

CBD angle (P=0.002) with 87% of large protrusion having 

acute distal CBD angle ≤30o . Though not statistically sig-

nificant, a) large protrusion had more parallel CD course at 

52.2%; and b) gyrus papilla had more PD dominant 

CBD-PD junction at 66.7%.

Conclusions: Large protrusion predicted acute distal CBD 

angle ≤30o which is related to difficult cannulation. Though 

not statistically significant, large protrusions had more paral-

lel CD course which could theoretically contribute to diffi-

cult cannulation if there is distal CD insertion and gyrus 

papilla had more PD dominant junction which was pre-

viously associated with difficult cannulation for inex-

perienced endoscopists.

Keywords: Duodenal papilla morphology, CBD angulation, 

Pancreatic duct types, Cystic duct insertion, Cystic duct course 

Figure 1. Flow diagram of patient enrolment and exclusion.

Supplemental Figure 1. Oral protrusion pattern. L, length of the oral pro-
trusion; D, diameter of the papilla. Small (Protrusion-S), L/D < 0.5; regular 
(Protrusion-R), 0.5 ≤ L/D < 2; and large (Protrusion-L), L/D ≥ 2.

Supplemental Figure 2. Papilla pattern: Papilla-A, annular shape, Papilla-U, un-
structured without a clear orifice; Papilla-LO, comprising longitudinal grooves
continuous with the orifice; Papilla-I, comprising two separate, isolated orifices
of the biliary and pancreatic ducts; Papilla-G, with a gyrate structure
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Supplemental Figure 3. Cystic duct insertion. A. Type 1, B. Type 2, C. Type 3. 
EHBD, extrahepatic bile duct; CD, cystic duct; DP, duodenal papilla; CDDP,
cystic duct-duodenal papilla.

Supplemental Figure 4. Course of the cystic duct. A. Non-parallel course B. 
Parallel course

Supplemental Figure 5. Measurement of distal CBD angle. A. acute angle B. 
Obtuse angle

Supplemental Figure 6. Classification of Pancreatic Duct Anatomy 

Supplemental Figure 7. Classification of Pancreaticobiliary Anatomy 

Table 1. Demographic profile of the study population 

Table 2. Distribution and Kappa Inter-observer Agreement of the Different 
Classifications of Papilla Morphology 
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Table 3. Distribution and Kappa Inter-observer Agreement of the Different 
Classifications of Periampullary Ductal Morphology 

Table 4. Periampullary ductal morphology in relation to duodenal papillary 
protrusion morphology 

Table 5. Periampullary ductal morphology in relation to duodenal papillary 
pattern morphology 

EP-011

Efficacy of Chenodeoxycholic Acid and 
Ursodeoxycholic Acid Treatments for 
Refractory Functional Dyspepsia

Sung Ill Jang1, Tae Hoon Lee2, Seok Jeong3, Chang-Il Kwon4, 
Dong Hee Koh5, Yoon Jae Kim6, Hye Sun Lee7, Min-Young Do1, 
Jae Hee Cho1, Dong Ki Lee1

1Department of Internal Medicine, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Korea, 2Department of Internal 
Medicine, Soonchunhyang University College of Medicine, Cheonan 
Hospital, Cheonan, Korea, 3Department of Internal Medicine, Inha 
University School of Medicine, Incheon, Korea, 4Digestive Disease 
Center, CHA Bundang Medical Center, CHA University, Seongnam, 
Korea, 5Department of Internal Medicine, Hallym University Dongtan 
Sacred Heart Hospital, Hallym University College of Medicine, Dongtan, 
Korea, 6Department of Internal Medicine, Gachon University College of 
Medicine, Gil Medical Center, Incheon, Korea, 7Biostatistics 
Collaboration Unit, Yonsei University College of Medicine, Seoul, Korea 

Background / aims: Refractory functional dyspepsia (RFD) 

is diagnosed when symptoms persist for at least 6 months de-

spite at least two medical treatments. No consensus treat-

ment guidelines exist. We investigated the treatment effects 

of litholytic agents.

Methods: RFD patients were prospectively enrolled in six 

tertiary medical centers. All subjects took chenodeoxycholic 

and ursodeoxycholic acids (CNU) twice daily for 12 weeks. 
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Variables Values (N=37)

Basic characteristics 

  Age (y), mean ± SD 51.3 ± 14.6

  Sex (male:female), n (%) 14:23

  Height (m), mean ± SD 163.5 ± 9.6

  Weight (kg), mean ± SD 61.8 ± 12.0

  BMI (kg/m2), mean ± SD 22.9 ± 2.8

  Menopause, n (%) 8 (21.6)

  Systolic BP (mm Hg), mean ± SD 120.3 ± 11.9

  Diastolic BP (mm Hg), mean ± SD 75.5 ± 9.3

  Heart rate (beats/min), mean ± SD 76.3 ± 10.2

Symptoms 

  Number of symptoms, mean ± SD 2.4 ± 0.9

  Type of symptoms, n (%)

    Epigastric pain 24 (64.9)

    Epigastric burning 15 (40.5)

    Postprandial fullness 30 (81.1)

    Early satiety 21 (56.8)

  Duration (months), mean ± SD (range) 48.2 ± 57.8 (7–240)

BMI, body mass index; BP, blood pressure; SD, standard deviation.

Table 1. Baseline patient characteristics

We monitored medication adherence, laboratory results, and 

complications. The 7-point global symptom scale test scores 

were determined before and after treatment.

Results: Of 52 patients who were prospectively screened, 37 

were included in final analysis. The mean age was 51.3 years; 

14 were males and 23 were females. Before treatment, the 

mean number and duration of symptoms were 2.4 and 48.2 

months and a mean of 3.3 FD-related drugs were taken. The 

mean CNU adherence was 95.3%. The mean global symp-

tom scale score decreased from 5.6 pretreatment to 2.6 

posttreatment. The symptom improvement rate was 94.6% 

(35 of 37 patients). The only adverse event was mild diarrhea 

(10.8%) that resolved after conservative management.

Conclusions: CNU improved the symptoms of RFD pa-

tients who did not respond to conventional medications. 

Litholytic agents are good treatment options for patients 

with RFD and biliary dyspepsia secondary to biliary 

microlithiasis. Further prospective, large-scale mechanistic 

studies are warranted.

Keywords: Functional dyspepsia, Biliary dyspepsia, Gallbladder 

dyskinesia, Litholytic agent 

Figure 1. Patient flowchart. GB, gallbladder

Figure 2. 7-point global overall symptom scale scores before and after lith-
olytic agent treatment (N=37).
A. Mean 7-point global overall symptom scale scores decreased significantly 
post-treatment, compared with pre-treatment. B. Paired dot plot of pre- and
post-treatment 7-point global overall symptom scale scores for each patient, 
showing improved scores in 35 patients and unchanged scores in two 
patients. * P=0.001.
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Medication Number and Type Values (N=37)

Number of medications, mean ± SD 3.3 ± 1.3

Type of medication, n (%)

  Prokinetics 30 (81.1)

  Digestive enzymes 20 (54.1)

  Proton pump inhibitors 16 (43.2)

  H2-receptor antagonists 15 (40.5)

  Gastric mucosa protective agents 13 (35.1)

  Antacids 10 (27.0)

  Anticholinergics 8 (21.6)

  Antidepressant agents 3 (8.1)

  Probiotics 3 (8.1)

  Analgesics 2 (5.4)

  Antibiotics 1 (2.7)

H2, histamine 2; SD, standard deviation.

Table 2. Medications for dyspepsia prior to litholytic agent administration

Variables Values (N=37) Reference Ranges

Laboratory findings, mean ± SD

  T3 (ng/dL) 81.2 ± 39.7 71–161

  T4 (ng/dL) 7.0 ± 2.4 5.5–10.6

  TSH (μIU/mL) 2.1 ± 1.3 0.86–4.6

  HbA1c (%) 5.5 ± 0.3 4.8–6.3

  White blood cell count (103/μL) 6.4 ± 1.6 4.0–10.8

  Neutrophil (%) 54.1 ± 14.5 40–73

  Red blood cell count (106/μL) 4.4 ± 0.4 4.0–5.4

  Hemoglobin (g/dL) 13.6 ± 1.0 13–17

  SGOT (IU/L) 21.3 ± 5.0 16–37

  SGPT (IU/L) 18.9 ± 10.4 11–46

  Total bilirubin (mg/dL) 0.7 ± 0.4 0.3–1.3

  Direct bilirubin (mg/dL) 0.2 ± 0.1 0.1–0.3

  γ-GTP (IU/L) 19.4 ± 9.3 8-46

  Alkaline phosphatase (IU/L) 64.2 ± 15.4 44–99

  Sodium (mmol/L) 139.8 ± 2.7 138–146

  Potassium (mmol/L) 4.3 ± 0.4 3.6–4.8

GBEF (%), mean ± SD 64.8 ± 13.4 -

ALP, alkaline phosphatase; γ–GTP, γ-glutamyl transpeptidase; GBEF, gall-
bladder ejection fraction; HbA1c, glycosylated hemoglobin; SD, standard 
deviation; SGOT, serum glutamic-oxaloacetic transaminase; SGPT, serum 
glutamic-pyruvate transaminase; T3, triiodothyronine; T4, thyroxine; 
TSH, thyroid stimulating hormone.

Table 3. Laboratory findings and gallbladder ejection fraction prior to lith-
olytic agent administration

Symptom Change Patients, n (%)

Improved 35 (94.6)

Unchanged 2 (5.4)

Worsened 0 

Unevaluable 0 

Table 4. General symptom changes after treatment with a litholytic agent 
(N=37)

Patient 
No.

Event Grade† Management Result
Relationship 

with 
CNU‡

102 Abdominal 
pain

2 None Symptom 
disappeared

Not related

204 Diarrhea 1 Stop 
medication

Symptom 
disappeared

Possibly 
related

304 Dyspepsia 2 Add other GI 
medications

Symptom 
disappeared

Not related

306 Non-cardiac
chest pain

1 Add other GI 
medications

Symptom 
disappeared

Unlikely 
related

307 Vaginal 
inflammation

1 Add other 
non-GI 

medications

Symptom 
continued

Not related

308 Pain 
(epigastric)

1 None Symptom 
disappeared

Not related

311 Tinea 
inguinalis

2 Add other 
non-GI 

medications

Symptom 
disappeared

Not related

312 Diarrhea 1 None Symptom 
disappeared

Unlikely 
related

313 Ligament 
rupture (right 

ankle)

1 Add other 
non-GI 

medications

Symptom 
disappeared

Not related

401 Diarrhea 1 None Symptom 
disappeared

Unlikely 
related

603 Hepatic 
hemangioma

1 None Symptom 
disappeared

Not related

†Classified according to Common Terminology Criteria for Adverse Events 
4.03 grade.
‡Relationships between complications and medications were assessed ac-
cording to Naranjo algorithm (1981).
GI, gastrointestinal.

Table 5. Adverse events.
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EP-012

Correction of Postoperative Intra-abdominal 
Infectious Complications of Surgical 
Interventions on the Liver and Biliary Tract

Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, 
Abdurakhmon Ashurov, Fazlidin Najmudinov, Loik Mirov, 
Islomidini Azam, Zarif Jahongirzoda, Faridun Safarov
Department of Surgical Diseases №1, Avicenna Tajik State Medical 
University, Dushanbe, Tajikistan 

Background / aims:  To study the effectiveness of video-

laparoscopy in the correction of intra-abdominal infectious 

complications of surgical interventions on the liver and bili-

ary tract.

Methods: The study is based on the analysis of 78 laparo-

scopic interventions performed to correct intra-abdominal 

infectious complications after surgery on the liver and biliary 

tract. At the same time, pathology requiring relaparotomy 

was diagnosed in 12 (15.4%) cases, in 66 (84.6%) cases, diag-

nostic videolaparoscopy was transformed into a therapeutic 

measure.

Results: Videolaparoscopy made it possible to assess the 

condition of the abdominal cavity and the omentum by the 

following criteria: the amount and nature of effusion; the 

state of the peritoneum and retroperitoneal space; the se-

verity of intestinal paresis and adhesions. The severity of bac-

terial contamination was determined by the following in-

dicators: low degree, less than 105mt/g - transparent effusion 

or bile without an odor of serous or serous-fibrinous charac-

ter; the parietal and visceral peritoneum is covered with gen-

tle, easily relieving fibrinous overlays in a small amount; the 

small intestine is moderately swollen, but not more than 5 

cm in diameter. High degree, more than 105mt / g - effusion, 

colored brown or greenish, pus with an unpleasant odor; the 

parietal and visceral peritoneum are covered with massive 

non-removable fibrinous overlays or stearin plaques; pro-

nounced intestinal paresis, the diameter of the small intestine 

is 5 cm or more.

The presence of postoperative peritonitis was confirmed in 

58 (74.3%) cases, and postoperative pancreatic necrosis in 8 

(10.2%) patients. At the same time, video laparoscopy al-

lowed to establish intra-abdominal abscesses in 12 (15.4%) 

observations.

Conclusions: Videolaparoscopy for postoperative infectious 

complications of surgical interventions on the liver and bili-

ary tract, allows not only to diagnose the nature of complica-

tions in a timely manner, but also to choose the most effec-

tive ways to treat them and the optimal timing of their 

implementation.

Keywords: Intra-abdominal infectious complications, Surgical 

interventions, Diagnostic videolaparoscopy, Liver and biliary 

tract 

EP-013

Relaparotomy and Repeated Mini-invasive 
Interventions in Hepatobiliary Surgery

Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, 
Abdurakhmon Ashurov, Fazlidin Najmudinov, Loik Mirov, 
Islomidini Azam, Zarif Jahongirzoda, Faridun Safarov
Department of Surgical Diseases №1, Avicenna Tajik State Medical 
University, Dushanbe, Tajikistan 

Background / aims: Improving the immediate results of sur-

gical treatment of liver and biliary tract diseases through the 

rational use of minimally invasive technologies.

Methods: The study materials are based on an analysis of 420 

patients with postoperative intra-abdominal complications 

after surgery on the liver (n = 224) and biliary system (n = 

196). The patients were divided into two groups. The first 

control group included 150 (35.7%) patients who were treat-

ed in the period from 1997 to 2005, before the introduction 

of modern technologies into clinical practice and for the di-

agnosis and treatment of whom traditional relaparotomy 

was used. The second (main) group included 270 (64.3%) 

patients who were in the period 2005-2020 for diagnosis and 

treatment, who were used modern technologies and im-

proved surgical tactics.

Results: Correction of postoperative intra-abdominal com-

plications of the hepatobiliary zone in patients of the main 

group in 56 (20.7%) cases was performed by various 

mini-invasive interventions under ultrasound control, in 50 

(18.5%) - endoscopic hemostasis, in 114 (42.2%) - laparo-

scopic, in 5 (1.8%) - a combination of laparoscopy with min-

ilumbotomy laparotomy, in 27 (10.0%) - minilaparotomy 

approaches, in 18 (6.7%) - developed bilio-shunting (n=4) 

and Y-shaped hepaticojejunoanastomoses according to the 
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methods developed in the clinic. At the same time, post-

operative complications in the main group amounted to 

18.1%, on the contrary, 29.3% in the control group, and 

mortality, respectively, was 8.9% and 16.0%.

Conclusions: Comparative indicators of repeated traditional 

operations with minimally invasive interventions, as well as 

the use of improved methods of surgical tactics, in patients 

with pathologies of the hepatobiliary zone, show the high ef-

ficiency of the methods used in the main group of patients.

Keywords: Minimally invasive technologies, Postoperative 

intra-abdominal complications, Mini-invasive interventions 

under ultrasound control, Minilumbotomy laparotomy 

EP-014

Relationship between Tokyo Guideline and 
Pathological Severity in Acute Cholecystitis

Tae Young Park1, Jae Hyuk Do1, Hyoung-Chul Oh1, 
Yoo Shin Choi2, Seung Eun Lee2, Hyun Kang3, Soon Auck Hong4

1Gastroenterology, Chung-Ang University College of Medicine, Seoul, 
Korea, 2General Surgery, Chung-Ang University College of Medicine, 
Seoul, Korea, 3Anesthesiology and Pain Medicine, Chung-Ang 
University College of Medicine, Seoul, Korea, 4Pathology, Chung-Ang 
University College of Medicine, Seoul, Korea 

Background / aims: It is not well known whether severity of 

acute cholecystitis (AC) correlate with extent of gallbladder 

inflammation or laboratory findings. This study aimed to as-

sess whether the severity of AC according to the Tokyo guide-

line (TG) is consistent with the extent of gallbladder in-

flammation on histopathology and laboratory findings.

Methods: The medical records of patients who underwent 

cholecystectomy due to AC between January 2017 and May 

2020 at Chung-Ang University Hospital were reviewed. 

Demographic data, laboratory findings, microbiologic cul-

ture of blood and bile, extent of gallbladder inflammation, 

and stone composition were compared according to the TG.

Results: A total 217 patients were divided into three groups 

according to the severity grade of TG, Grade I group (n = 

146), Grade II group (n=51), and Grade III group (n=20). 

Grade III group showed older age compared with Grade I or 

Grade II group with statistical significance (Grade I, 56.9 ± 

13.9; Grade II, 64.3 ± 15.4; Grade III, 69.9 ± 9.9; p-value 

<0.001). Grade III group showed more high level in CRP, 

WBC, creatinine, and bilirubin and more lower level in plate-

let and albumin compared with Grade I or Grade II group 

with statistical significance. As the grade of severity increased, 

the rate of microbiological isolation was increased in blood 

(Grade I, 0% 0/146; Grade II, 2.0% 1/51; Grade III, 20% 4/20; 

p-value <0.001) and bile (Grade I, 19.9% 29/146; Grade II, 

33.3% 17/51; Grade III, 70% 14/20; p-value <0.001) both 

with statistical significance. There were no significant differ-

ence in terms of extent of gallbladder inflammation.

Conclusions: The severity of AC according to the TG does 

not correlate with the extent of gallbladder inflammation on 

histopathology and laboratory findings.

Keywords: Acute cholecystitis, Severity, Tokyo guideline, 

Gallbladder, Inflammation 

EP-015

Long-term Outcomes of Fully Covered 
Self-expandable Metal Stents for Refractory 
Biliary Strictures after Liver Transplantation: 
A Retrospective Study at a Tertiary Center

Dongwook Oh
Gastroenterology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea 

Background / aims: Endoscopic multiple plastic stents has 

been established as a first-line treatment modality for the 

management of anastomotic biliary strictures (ABSs) after 

liver transplantation (LT). Recently, fully covered self-ex-

pandable metallic stents (FCSEMSs) have been used with 

positive outcomes, but long-term treatment outcomes re-

main the issue for treating ABS. we aimed to evaluate the 

long-term outcomes of FCSEMS for the management of re-

fractory ABS after LT.

Methods: We reviewed the prospectively collected and main-

tained ERC database at Asan Medical Center to retrieve in-

formation on consecutive patients with post-LT ABS who 

underwent endoscopic FCSEMS placement between August 

2009 and August 2019 after failure of multiple plastic stent 

(MPS) placement.

Results: A total of 34 patients were enrolled in this study. 

Twenty-three patients (67.6%) underwent living donor LT 

and remaining 11 patients (32.4%) received deceased donor 
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LT. The median interval from LT and stricture appearance 

was 7.12 months (IQR 2 – 91.3). Among these patients with 

ABS, ABS developed within the first year in 21 patients 

(61.8%). Technical success was achieved in all patients 

(100%). The median stent placement duration was 3.1 

months (IQR 2.7 – 6.1). Stricture resolution was achieved in 

26 patients (clinical success 76.5%, 95% confidence interval 

62 – 91). Early adverse events developed in 3 patients (8.8%), 

including distal stent migration. Late adverse events oc-

curred in 8 patients (26.7%), including cholangitis (n = 6, 

20%) and asymptomatic distal stent migration (n = 2, 6.7%). 

Median follow-up period was 44.9 months (IQR 40.5 – 
54.1). Stricture recurrence occurred in 3 of 26 patients who 

achieved clinical success (11.5%).

Conclusions: FCSEMS placement appears to be safe and effec-

tive for the treatment of refractory ABS as it can provide persis-

tent improvement in the stricture in long-term follow up.

Keywords: Benign biliary stricture, Endoscopic retrograde 

choangiopancreatography, Self expandable metal stent 

EP-016

Is Extensive Surgery Warranted in the 
Management of Hilar Tuberculosis? A Lesson 
Learned

Maymona Choudry, Jonathan Navarro, Theo Genesis Tagaytay
General Surgery, Vicente Sotto Memorial Medical Center, Philippines 

Background / aims: Hilar strictures caused by hepatobiliary 

tuberculosis (TB) is one of the rare manifestation of 

Mycobacterium tuberculosis infection. Hepatobiliary TB is 

more frequently encountered in Asian countries, and it has 

been observed that Filipinos have racial vulnerability to the 

tubercle bacilli. It is more common in males with a ratio of 

2:1, with majority of the patients fall within the age range of 

11-50 years old.

Methods: This was a case series of patients with symptoms 

of obstructive jaundice. Workup was done for these patients, 

and it was revealed that the etiology of obstructive jaundice 

was consistent with hepatobiliary tuberculosis, which was 

confirmed with the final histopathologic report.

Results: These cases were managed with extensive surgical 

procedures such as hepatectomy. Postoperatively, these pa-

tient’s symptoms and condition improved, and they were in-

structed to come back at the out-patient department for 

surveillance. Hepatobiliary TB is a rare extrapulmonary 

manifestation of tuberculosis. Diagnosis is often difficult 

preoperatively, however, it should be suspected in Asian pa-

tients presenting with obstructive jaundice especially those 

with previous history of tuberculosis.

Conclusions: Literature have shown that the vast majority of 

articles on hepatobiliary tuberculosis are mainly case reports. 

In addition, there is a lack of experience in the diagnosis and 

treatment of hepatobiliary tuberculosis. This case series 

highlighted several patients that were managed with ex-

tensive liver resection in Vicente Sotto Memorial Medical 

Center, and applicability and feasibility of extensive surgery 

in cases of benign hepatobiliary diseases.

Keywords: Hepatobiliary Tuberculosis, Extensive Hepatic 

Resection, Hilar Tuberculosis 
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Effect of Age on the Prognosis of 
Intrahepatic Cholangiocarcinoma

Jung Hun Kim, Young Koog Cheon, Tae Yoon Lee, 
Sang Hoon Lee, Hyunji Chung
Department of Internal Medicine, Konkuk University Medical Center, 
Seoul, Korea 

Background / aims: Intrahepatic cholangiocarcinoma 

(iCCA) is a subgroup of cholangiocarcinoma and is the sec-

ond-most-common primary hepatic tumor. Several pre-

dictive and prognostic factors have been analyzed; we eval-

uated the influence of age.

Methods: A retrospective analysis of patients treated between 

2005 and 2016 at Konkuk University Medical Center. In total, 

133 patients with iCCA were identified. The mass-forming, 

periductal-infiltrating, and intraductal-growth types were in-

cluded; patients with extrahepatic or hilar-type chol-

angiocarcinoma were excluded. We defined two groups: a 

younger group, age < 65 years, and an older group, age ≥ 65 

years. Statistical analyses using simple and multiple Cox re-

gression analyses, including the Kaplan-Meier method, were 

conducted.



E-Poster Presentation Abstracts

241 

Variable Number Survival† (days)
Simple regression analysis Multiple regression analysis

HR (95% CI) P value HR (95% CI) P value

Age, year    0.019 0.007

  < 65 51   338 0.602 (0.394–0.918) 0.520 (0.323–0.837)

  ≥ 65 63   194  

Sex    0.595

   Male 65   204 1.118 (0.742–1.685)

   Female 49   218

Albumin, g/dL    0.020 0.078

  < 3.5 42   112

  ≥ 3.5 72   338 0.606 (0.397–0.925) 0.657 (0.412–1.049)

T.bilirubin, mg/dL    0.038 0.012

  < 3.0 104   225

  ≥ 3.0 10   38 2.025 (1.041–3.937) 2.588 (1.235–5.426)

CA 19-9a, U/mL    < 0.001 < 0.001

  < 100 55   384

  ≥ 100 55   165 2.138 (1.400–3.265) 2.774 (1.778–4.327)

T stage < 0.001

  T1-T2 43   421

  T3-T4 71   161 2.391 (1.534–3.727)

Lymph node    < 0.001 < 0.001

  Negative 41   421

  Positive 73   122 2.339 (1.489–3.676) 2.928 (1.807–4.744)

Distant metastasis    < 0.001

  No 68   277

  Yes 46   117 2.324 (1.492–3.620)

aFour patients’ data were missing.
†Median survival (days).
iCCA, intrahepatic cholangiocarcinoma; CA 19-9, carbohydrate antigen; CTx, chemotherapy; HR, hazard ratio; CI, confidential interval

Table1. Single and multiple Cox regression analyses of factors associated with the survival of patients with iCCA.

Results: In total, 114 patients were enrolled. The two groups 

differed with regard to treatment options such as surgery 

with adjuvant chemotherapy or palliative chemotherapy (p = 

0.012, p < 0.001). The younger group had significantly lon-

ger survival than the older group (p = 0.017). In the younger 

group, patients who received intensive therapy had longer 

survival than those who did not (p < 0.001; HR 3.942; 95% 

CI 2.053–7.569). Multiple regression analysis indicated that 

younger age, lower bilirubin, low CA 19-9, and no 

lymph-node involvement were independent factors for im-

proved survival.

Conclusions: Younger patients and those who underwent 

intensive treatment had longer survival. The younger the pa-

tient, the more treatments received, including palliative 

chemotherapy. 

Keywords: Intrahepatic cholangiocarcinoma, Age, Prognostic 

factor 
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EP-018

Robotic Hepatopancreatoduodenectomy for 
Locally Advanced Gall Bladder Cancer

Raja Kalayarasan
Surgical Gastroenterology, Jipmer, India 

Background / aims: Extended surgical resections such as 

hepatopancreatoduodenectomy (HPD) can offer a survival 

advantage in selected patients with locally advanced GBC. As 

HPD is a complex procedure, a minimally invasive approach 

was not commonly used. The technique of robotic HPD per-

formed for locally advanced GBC is described in this video.

Methods: The procedure was performed with the patient in 

supine with a split leg position. The Xi robotic system is used, 

and the patient cart is docked from the right side of the 

patient. The bedside assistant surgeon stands between the 

patient's legs. Four 8-mm robotic trocars are placed in a cur-

vilinear line at the level of the umbilicus with at least a 6 cm 

distance between trocars.

Results: The operative time and blood loss were 550 minutes 

and 500 mL, respectively. The patient had a chyle leak, which 

improved with conservative treatment. The patient was dis-

charged on the 12th postoperative day. The pathological 

stage of the tumor was T4bN0M0. The patient is free of re-

currence at 8 months follow-up.

Conclusions: The feasibility of robotic HPD for locally ad-

vanced GBC reported here must be documented in a large 

case series. As it is a technically challenging procedure, cu-

mulative experience in performing minimally invasive hep-

atectomy and pancreatoduodenectomy is a sine qua non in 

successfully completing the procedure.

Keywords: Gallbladder Cancer, Robotic, 

Hepatopancreatoduodenenctomy 

EP-019

Outcomes of Bilio-enteric Anastomoses in 
a Single, Low Volume Hepato-pancreato 
Biliary Surgery Unit in Lower 
Middle-income Country

Duminda Subasinghe, Sathika Gunarathna, Sarith Ranawaka, 
Rajah Mowshica, Sarah Haputantri, Ravindri Jayasinghe, 

Harshima Wijesinghe, Vihara Dassanayake, 
Sivasuriya Sivaganesh
Division of HPB Surgery,department of Surgery, The University Surgical 
Unit, the National Hospital of Sri Lanka, Colombo, Sri Lanka 

Background / aims: Hepaticojejunostomies (HJ) establish 

bilio-enteric continuity after resections for malignant and 

benign HPB disorders. The leak rates of HJs range from 

2.2-12.4% and contribute to morbidity and mortality. This 

study looks at the outcomes of patients who had a HJ in a low 

volume HPB surgical unit. 

Methods: Retrospective analysis of a patient database and re-

cords of HJs done at a single HPB surgical unit from 2011-21 

was done. HJs were performed with a retro-colic Roux loop 

or single jejunal loop using single layer interrupted 4-0 or 5-0 

polydiaxanone. Right subhepatic drains were placed.

Results: Of the 97 patients, mean age was 51.86 years with a 

M:F ratio of 1:1.4.  64.9% (n=63) of HJs were for malig-

nancies while 35.1% (n=34) were benign conditions. 56.7% 

(n=55) had a HJ during a pancreaticoduodenectomy, 12.4% 

(n=12) after extrahepatic bile duct resection and hepatectomy, 

11.3% (n=11) after choledochal cyst excision, 4.1% (n=4) as 

palliative bypass procedures and 4.1% (n=4) for repair of ia-

trogenic bile duct injuries. Bile leaks occurred in 3.1% (n=3). 

Two occurred in HJs after hilar cholangiocarcinoma re-

sections, where one persisted for 3 months – and the other 

led to mortality on the 15th postoperative day. The 3rd leak 

following choledochal cyst excision resolved in a day.

Conclusions: Our results demonstrate excellent outcomes in 

terms of leak rates for HJs despite being a low volume HPB 

surgical centre. This is probably the result of meticulous sur-

gical technique and peri-procedural care.

Keywords: Hepaticojejunostomy, Bile leak, Retrocolic anas-

tomosis 

EP-020

Clinical Outcome of Adjuvant 
Chemotherapy in Cholangiocarcinoma

Han Taek Jeong, Jimin Han, Joon Hwa Bae, Ho Gak Kim 
Department of Internal Medicine, Daegu Catholic University Medical 
Center, Daegu, Korea 

Background / aims: Benefit of adjuvant chemotherapy in re-
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sected cholangiocarcinoma (CCC) is still controversial. We 

evaluated clinical outcome of adjuvant chemotherapy in re-

sected CCC and compared the outcome to that of surveillance.

Methods: Medical records of 210 patients with CCC who 

underwent curative resection between January 2010 and 

December 2019 at our institution were retrospectively 

analyzed. For classification and staging, the 8th edition of the 

American Joint Committee on Cancer (AJCC) was used. 

Results: The median age at diagnosis was 69 years (range: 

26-84, Table 1). There were 130 male patients (61.9%). There 

were 36 patients (17.1%) with intrahepatic CCC (iCCC), 73 

patients (34.8%) with perihilar CCC (pCCC), and 101 pa-

tients (48.1%) with distal CCC (dCCC). Of 210, 140 patients 

(66.7%) received adjuvant chemotherapy, and 70 patients 

(33.3%) had surveillance only. Chemotherapy regimens in-

cluded tegafur/uracil (n=46, 21.9%), gemcitabine/cisplatin 

(n=37, 17.6%), and gemcitabine only (n=29, 13.8%). 

Adjuvant chemotherapy group was significantly younger than 

the surveillance group (67 26-84 vs. 72 50-84 years, p=0.000). 

There was no significant difference in sex and American 

Society of Anesthesiologists physical status classification 

(ASA) (p=0.317 and p=0.918). The overall 5-year survival 

rate (5YSR) for CCC was 66.3% in the adjuvant chemo-

therapy group and 46.3% in the surveillance group 

(chi-square=6.433, p=0.011, Table 2). The 5YSR in dCCC 

were significantly higher in the adjuvant chemotherapy group 

(65.7% vs. 41.0%, chi-square=7.374, p=0.007, Figure).

Conclusions: Adjuvant chemotherapy in CCC was asso-

ciated with significant improvement in overall 5YSR. This 

benefit was particularly prominent in distal CCC.

Keywords: Cholangiocarcinoma, Surgery, Adjuvant chemo-

therapy, Survival analysis, Treatment outcome 

EP-021

Efficacy Analysis of Suprapapillary Versus 
Transpapillary Self-expandable Metal Stents 
in Malignant Extrahepatic Biliary 
Obstruction

Sung Yong Han1, Tae Hoon Lee2, Sung Il Jang3, Dong Uk Kim1, 
Jae Kook Yang2, Jae Hee Cho3, Min Je Sung4, Chang-Il Kwon4, 
Jin-Seok Park5, Seok Jeong5, Don Haeng Lee5, 
Sang-Heum Park2, Dong Ki Lee3

1Internal Medicine, Pusan National University Hospital, Busan, Korea, 
2Internal Medicine, Soonchunhyang University Hospital Cheonan, 
Cheonan, Korea, 3Internal Medicine, Gangnam Severance Hospital, 
Seoul, Korea, 4Digestive Disease Center, CHA Bundang Medical Center, 
Seongnam, Korea, 5Internal Medicine, Inha University Hospital, 
Incheon, Korea 

Background / aims: According to the position of the stent 

through the ampulla of Vater (AV), stent- related adverse 

events such as pancreatitis, cholangitis, or stent malfunction 

may be different. We retrospectively evaluated the SEMS pa-

tency and adverse events according to the position of SEMS.

Methods: A total of 280 patients who received endoscopic 

SEMS placement because of malignant distal biliary ob-

struction (> 2 cm distal to the hilum) Suprapapillary and 

transpapillary SEMS insertion were performed in 51 patients 

and 229 patients, respectively. we performed subgroup anal-

ysis for MBO within 2 cm from the AV and MBO over 2cm 

from the AV in each group.

Results: In baseline characteristics, pancreas cancer was 

more prevalent in the transpapillary group (TPG) (17.6% vs 

58.1%), and bile duct cancer was more common in the su-

prapapillary group (SPG) (78.5% vs 31.9%). Between SPG 

and SPG, stent patency period (107 82.3-131.7 vs 120 

99.3-140.7 days, p=0.559) and overall survival day (142 

35.6-248.3 vs 180 146.0-21.39 days, p=0.386) were not differ-

ent significantly. 

In subgroup analysis, stent patency of MBO within 2cm 

from the AV group has significantly lower than MBO over 

2cm from the AV group in SPG (64 0-160.4 vs 127 82.0-171.9 

days, p<0.001), and TPG (87 52.5-121.5 vs130 97.0-162.9 

days, p<0.001), respectively. MBO 2cm within from the AV 

patients in both groups had a high ratio of duodenal invasion 

(SPG; 40% vs 4.9%, p=0.002, TPG; 28.6% vs 2.9%, 

p<0.001), and short survival duration.

Conclusions: When SEMS insertion was performed in ex-

trahepatic MBO via ERCP, each of the SPG and TPG showed 



Univariable analysis Multivariable analysis

HR (95% CI) p‐value HR (95% CI) p‐value

Obstruction level 
  Prox CBD Vs mid CBD
  Prox CBD Vs distal CBD

1.194 (0.796‐1.791)
1.411 (0.961‐2.073)

0.391
0.079

1.241 (0.820‐1.880)
1.161 (0.735‐1.834)

0.308
0.522

Diagnosis (BTC Vs non‐BTC) 1.153 (0.092‐1.473) 0.257 1.273 (0.962‐1.684) 0.091

SEMS type uncovered Vs covered 0.657 (0.501‐0.862) 0.002* 0.667 (0.502‐0.885) 0.005*

SEMS length 1.007 (0.891‐1.137) 0.914 1.047 (0.918‐1.194) 0.492

Stent level (supra‐ vs transpapillary) 0.911 (0.665‐1.247) 0.560 0.729 (0.512‐1.038) 0.079

Duodenal obstruction 1.352 (0.946‐1.933) 0.098 1.286 (0.855‐1.936) 0.227

MBO within 2cm from AV 1.529 (1.186‐1.197) 0.001* 1.447 (1.101‐1.901) 0.008*

MBO, malignant biliary obstruction; HR, Hazard ratio; CI, confidence interval; CBD, common bile duct; BTC, biliary tract cancer; SEMS, self expandable 
metal stent; *, p‐value < 0.05; AV, ampulla of vater

Table 3. Analysis of factors affecting stent patency via COX regression analysis
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Suprapapillary, 
n=51

transpapillary, 
n=229

p‐value

Sex (male) 28 (54.9) 122 (53.3) 0.834

age 73.2 ± 9.5 72.0 ± 11.5 0.486

Diagnosis
  BTC/P‐ca/other

40 (78.5)
/9 (17.6)
/2 (3.9)

73 (31.9)
/133 (58.1)
/23 (10.0)

<0.001*

Obstruction level
  pCBD/mCBD/dCBD

12 (23.5)
/26 (51.0)
/13 (25.5)

22 (9.6)/64 (27.9)
/143 (62.4)

<0.001*

Cystic duct invasion 11 (21.6) 11 (4.8) <0.001*

Stent length 6.04 ± 0.72 6.41 ± 0.99 0.012*

Stent type 
  uncovered/covered/
partially

41 (80.4)
/8 (15.7)/2 (3.9)

160 (69.9)
/62 (27.1)/ 7 (3.1)

0.103

Clinical success 49 (96.1) 216 (95.6) 0.874

Pre‐ laboratory finding

  Total bilirubin 5.98 ± 5.08 6.92 ± 7.07 0.370

  Amylase 183.5 ± 742.4 103.3 ± 211.2 0.175

  Lipase 57.5 ± 61.1 150.2 ± 354.5 0.070

1 week after laboratory 
finding

  Total bilirubin 3.18 ± 3.09 2.60 ± 2.98 0.246

Table 1. Baseline characteristics in patients with suprapapillary or trans-
papillary

Suprapapillary, 
n=51

transpapillary, 
n=229

p‐value

  amylase 72.1 ± 54.2 87.9 ± 78.2 0.259

  lipase 69.8 ± 118.9 112.5 ± 175.6 0.166

BTC, biliary tract cancer; CBD, common bile duct; P‐ca, pancreatic ad-
enocarcinoma; *, p‐value < 0.05

suprapapillary, 
n=51

transpapillary, 
n=229

p‐value

Early adverse events

  cholangitis 2 (3.9) 9 (3.9) 0.998

  pancreatitis 1 (2.0) 21 (9.2) 0.131

  cholecystitis 0 (0) 1 (0.4) 0.638

  bleeding 0 (0) 2 (0.9) 0.505

  malfunction 1 (2.0) 4 (1.7) 0.917

Late adverse events

  cholangitis 9 (17.6) 38 (16.7) 0.876

  cholecystits 3 (5.9) 7 (3.1) 0.334

  malfunction 18 (35.3) 57 (25.1) 0.140

Obstruction cause
  ingrowth‐/
over‐/both/stone

6 (31.6)/2 (10.5)
/2 (10.5)/9 (47.8)

39 (57.4)/8 (11.8)
/5 (7.4)/16 (23.5)

0.025*

Revision method
  ERCP/percutaneous

14 (82.4)/3 (17.6) 62 (96.9)/2 (3.1) 0.027*

Revision success 17/17 (100) 63/64 (98.4) 0.609

Endorevision method
  restenting/
cleansing/stent 
exchanging

8 (57.1)/5 (35.7)
/1 (7.1)

51 (82.3)
/10 (16.1)/1 (1.6)

0.035*

Stent patency day
(median 95%CI)

107 (82.3‐131.7) 120 (99.3‐140.7) 0.559

Overall survival day
(median 95%CI)

142 (35.6‐248.3) 180 (146.0‐213.9) 0.386

ERCP, endoscopic retrograde cholangiopancreatography; CI, confidence 
interval; *, p‐value < 0.05

Table 2. Clinical outcome according to suprapapillary or transpapillary

similar stent patency and adverse events rate. However, in 

subgroup analysis according to the level of tumors, patients 

with MBO within 2cm from the AV revealed a high ratio of 

duodenal invasion, and short stent patency and survival 

rather than over 2cm from the AV, regardless of stent 

position. 

Keywords: Suprapapillary, Transpapillary, Malignant biliary 

obstruction 
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suprapapillary n=51 transpapillary n=229

MBO within 2cm 
from AV
(n=10)

MBO over 2cm 
from AV
(n=41)

P‐values
MBO within 2cm 

from AV
(n=91)

MBO over 2cm 
from AV
(n=138)

P‐values

Diagnosis
  BTC/P‐ca/other

4(40)/6 (60)/0 (0) 36 (87.8)/3 (7.3)/ 2 (4.9) 22 (24.2)/61 (67.0)/8 
(8.8)

51 (36.9)/72 (52.2)/15 
(10.8)

0.014*

Stent obstruction cause
  ingrowth‐/over‐/both/stone

0 (0)/0 (0)
/0 (0)/4 (100)

6 (40)/ 2(13.3)
/2 (13.3)/5 (33.3)

15 (48.4)/2 (6.5)
/2 (6.5)/12 (38.7)

24 (64.9)/6 (16.2)
/3 (8.1)/4 (10.8)

0.979

Stent type 
  uncovered/covered/partially

8 (80)/ 2(20)/ 0 (0) 33 (80.5)/ 6 (14.6)
/ 2(4.9)

78 (85.7)/ 12 (13.2)
/ 1 (1.1)

82 (59.4)/ 50 (36.2)
/ 6 (4.3)

0.004*

0.826 <0.001*

Duodenal invasion 4 (40) 2 (4.9) 0.002* 26 (28.6) 4 (2.9) <0.001*

Stent patency days
(median, 95%CI)

107 (82.3‐131.7) 120 (99.3‐140.7) 0.559

64 (0‐160.4) 127 (82.0‐171.9) <0.001* 87 (52.5‐121.5) 130 (97.0‐162.9) <0.001*

127 (82.0‐171.9) 130 (97.0‐162.9) 0.595

Overall survival days
(median, 95%CI)

142 (35.6‐248.3) 180 (146.0‐213.9) 0.386

71 (40.5‐101.5) 196 (121.0‐270.9) <0.001* 140 (95.1‐184.9) 227 (182.1‐271.9) 0.008*

196 (121.0‐270.9) 227 (182.1‐271.9) 0.037*

BTC, biliary tract cancer; MBO, malignant biliary obstruction; CI, confidence interval; *, p‐value < 0.05; AV, ampulla of vater

Table 4. Subgroup analysis MBO within 2cm and over 2cm from AV in suprapapillary or transpapillary

EP-022

A Study on the Usefulness of Tissue Attached 
to Self-expandable Metal Stents for Biliary 
Stricture

Min Kyu Jung1, Chang Min Cho1, Jun Heo1, Dong Wook Lee1, 
Yoo Na Kang2, Hyungjun Kwon1, Young Seok Han3, 
Won Kee Lee4

1Department of Internal Medicine, Kyungpook National University 
School of Medicine, Daegu, Korea, 2Department of Forensic Medicine, 
Kyungpook National University School of Medicine, Daegu, Korea, 
3Department of Surgery, Kyungpook National University School of 
Medicine, Daegu, Korea, 4Department of Medical Informatics, 
Kyungpook National University School of Medicine, Daegu, Korea 

Background / aims: Biliary strictures can have several be-

nign or malignant causes. We attempted to determine the 

usefulness of establishing a diagnosis using self-expandable 

metal stents (SEMS) in a prospective series of patients with 

suspected malignant biliary obstruction.

Methods: Data of patients who underwent SEMS removal 

from August 2016 to December 2019 were collected. During 

this period, 55 patients underwent endobiliary biopsy and 

SEMS insertion and removal. 

Results: Fifty-five consecutive patients (mean age, 69 years; 

range 53–90 years) were enrolled, and of these, 37 were male 

and 18 were female. A final diagnosis was established using bi-

opsy specimens in 37 cases (67.3%) and surgical specimens in 

6 cases (10.9%), with 12 cases (21.8%) diagnosed on radio-

logical follow-up. The final diagnoses included malignancy in 

34 cases (61.8%) and benign stricture in 21 cases (38.2%). 

Endobiliary biopsy had a sensitivity and specificity of 44.1% 

and 95.2%, whereas SEMS cytology had a sensitivity and spe-

cificity of 52.9% and 100%, respectively. Combining endo-

biliary biopsy and/or SEMS cytology yielded a sensitivity and 

specificity of 73.5% and 95.2%, respectively. (1) The use of bi-

opsy results alone as a diagnostic tool yielded an area under 

the receiver operating characteristic curve (AUC) of 0.70 

(0.60–0.79). (2) The addition of SEMS to the biopsy results 

yielded an AUC of 0.86 (0.78–0.94). (3) The addition of CA 

19-9 levels to the biopsy results yielded an AUC of 0.81 (0.71–
0.94). (4) Combining the endobiliary biopsy results, SEMS 

tissues, and CA 19-9 levels yielded the best diagnostic accu-

racy, with an AUC of 0.90 (0.83–0.98). 

Conclusions: Detection of biliary obstruction using the 

combination strategy was better than the diagnostic results 

based on biopsy alone according to recent 3-year data. Our 

study suggested that SEMS removal could help establish a di-

agnosis of suspected malignant biliary obstruction.

Keywords: Biliary stricture, Self-expandable metal stent, 

Endobiliary biopsy, Diagnosis 
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EP-023

Needle Knife Fistulotomy Followed by 
Biliary Stenting in a Patient with an 
Ampullary Adenocarcinoma

Justin Ryan L. Tan, Willy S. Alba
Internal Medicine-gastroenterology, Chinese General Hospital, Manila, 
Philippines 

Selective biliary cannulation in patients with periampullary 

malignancy can be difficult particularly if the mass is infiltrat-

ing the ampulla. Access fistulotomy is an alternative method in 

order to increase success rates of biliary cannulation.

This is a case of a 71 year old female who presented with 1 

month history of painless jaundice, weight loss and tea-col-

ored urine. An abdominal ultrasound showed a 2cm com-

mon bile duct without any echogenic foci. ERCP was done 

which revealed an ampullary mass. Several attempts of con-

ventional cannulation techniques were done but were 

unsuccessful. Needle-knife fistulotomy was done followed by 

selective biliary cannulation. 2 plastic pigtail catheter stents 

were inserted and there was good egress of bile. Biopsies of 

the mass revealed adenocarcinoma.

Access fistulotomy is an alternative technique in cases of dif-

ficult cannulation such as ampullary malignancies. It im-

prove cannulation rates with minimal risks when done by an 

experienced endoscopist.

Keywords: Precut fistulotomy, Needle-knife, Papillotomy, 

Ampullary mass 
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Endoscopic Ultrasound-guided Fine Needle 
Aspiration or Biopsy for Cytohistological 
Diagnosis of Suspected Gallbladder Cancer

Huapyong Kang1, Min Young Do2, Eui Joo Kim1, Yeon Suk Kim1, 
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Background / aims: Endoscopic ultrasonography-guided 

fine needle aspiration or biopsy (EUS-FNAB) has become a 

standard diagnostic procedure for pancreatic mass, whereas 

it has not been widely utilized for gallbladder (GB) cancer. 

We aimed to investigate diagnostic performance and safety of 

EUS-FNAB in patient with suspected GB cancer (GBC). 

Methods: Data of patients who underwent EUS-FNAB for 

diagnosis of suspected GBC in two tertiary care university 

hospitals between 2014 and 2021 were retrospectively 

analyzed. Diagnostic performance and safety of EUS-FNAB 

were calculated and compared according to characteristic 

factors. 

Results: Among 59 patients, 56 (94.9%) had GBC, and 3 

(5.1%) had benign disease in final diagnosis. FNB needle and 

FNA needle were used in 47 (79.7%) and 12 (20.3%), 

respectively. Sampling lymph node (LN) or liver without GB 

(n=27) was performed more frequently than sampling GB in 

patients with smaller (32.0 vs. 45.0 mm, P=0.046), wall 

thickening type (51.9 vs. 21.9%, P=0.017) GB lesion located 

in fundus (63.0 vs. 34.4%, P=0.038) without liver invasion 

(37.0 vs. 9.4%, P=0.014). Sensitivity, specificity, and accu-

racy were 92.7%, 100%, and 93.2%, respectively. Two 

self-limiting bleeding were reported as adverse events. 

Diagnostic performances did not differ when compared ac-

cording to factors such as sample site, size, needle type, and 

needle pass numbers. Among patients obtained both cytol-

ogy and biopsy (n=46), sensitivity was higher in cytology 

than biopsy (93.0% vs. 81.4%, P=0.025).

Conclusions: EUS-FNAB in patient with suspected GBC 

showed excellent diagnostic performance and safety. 

Sampling metastatic LN or liver would be good alternatives 

with comparable outcome when GB targeting is unfit in such 

patient with smaller, wall thickening type lesion located in 

fundus without liver invasion.

Keywords: Endosonography, Endoscopic Ultrasound-Guided 

Fine Needle Aspiration, Gallbladder Neoplasms, Lymph 

Nodes, Sensitivity and Specificity 
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EP-025

Comparison of Efficacy and Adverse Events 
of Endoscopic Duodenal Stenting according 
to the Location of Stent based on the 
Ampulla of Vacter

Hyun Don Joo1, Tae Jun Song2, Dong Wook Oh2, Sang Soo Lee2, 
Dong Wan Seo2, Sung Koo Lee2, Myung-Hwan Kim2

1Gastroenterology, Hanyang University Guri Hospital, Guri, Korea, 
2Gastroenterology, University of Ulsan College of Medicine, Asan 
Medical Center, Seoul, Korea 

Background / aims: As anatomical structure of the duode-

num, it has an outlet of the pancreatobiliary duct, the ampul-

la of Vacter, and a partially retrograde portion, which can 

contribute on additional adverse event and stent patency 

when endoscopic duodenal stenting. In this study, the safety 

and efficacy of endoscopic duodenal stenting according to 

the position of the stent based on the ampulla of the Vacter 

were compared.

Methods: The medical records of the patients who under-

went endoscopic duodenal stenting at Asan Medical Center 

from November 2015 to October 2019 were reviewed 

retrospectively.

Results: A total of 433 endoscopic duodenal stenting proce-

dures were included in this study. The 176, 143, and 114 pro-

cedures were classified as covering the ampulla, oral-side of 

the ampulla, and anal-side of the ampulla group, respectively. 

There was no significant difference in the incidence of adverse 

events when the stent covered the ampulla, but there was a 

high tendency (4.5% versus 2.0%, p = 0.627). The patency for 

the stent covered the ampulla was significantly shorter than 

that in the oral- and anal-side group (days; median (IQR); 64 

(26-124), 104.5 (43.5-146), 99.5 (60-185.75), p = 0.004, re-

spectively). In the subgroup analysis of the first duodenal 

stenting procedure, the median overall survival for patients 

with the stent covered the ampulla was significantly shorter 

than that in the oral- and anal-side groups (days; median 

(IQR); 77 (32-201), 106.5 (48.75-282), 195.5 (88.25-353.5), p 

= 0.050, respectively).

Conclusions: Endoscopic duodenal stenting were associated 

a higher incidence of adverse events and shorter stent patency, 

especially when the stent covered the ampulla of Vacter. For 

these patients, additional considerations of pancreatobiliary 

drainage and shorter follow-up may be necessary.

Keywords: Duodenal obstruction, Endoscopic duodenal 

stenting, Duodenal stent, Ampulla of Vacter 

EP-026

Clinical Significance of Venous 
Thromboembolism in Patients with 
Advanced Cholangiocarcinoma 

Woo Hyun Paik2, Min Woo Lee2, Namyoung Park2, Jin Ho Choi2, 
In Rae Cho2, Ji Kon Ryu2, Yong-Tae Kim2, Joo Seong Kim1, 
Sang Hyub Lee2

1Internal Medicine, Dongguk University Ilsan Hospital, Goyang, Korea, 
2Internal Medicine, Seoul National University Hospital, Seoul, Korea 

Background / aims: Patients with active cancer frequently 

develop venous thromboembolism (VTE). However, there is 

little data about VTE in patients with advanced chol-

angiocarcinoma(CCA). Therefore, we investigated the clin-

ical significance of VTE in patients with advanced CCA.

Methods: We analyzed a total of 332 unresectable CCA pa-

tients diagnosed between 2010 and 2020 in this retrospective 

study. We investigated the incidence and risk factors of VTE, 

and its effect on survival in patients with advanced CCA. 

Results: During a median follow-up of 11.6 months, 118 pa-

tients (35.5%) developed a VTE. Cumulative incidence of 

VTE were 22.4% (95% confidence interval CI, 0.18 – 0.27) at 

3 months and 32.8% (95% CI, 0.27 – 0.38) at 12 months. 

Major vessel invasion was an independent risk factor for VTE 

(hazard ratio HR, 2.88; 95% CI, 1.92 – 4.31, P < 0.001). 

Patients who developed VTE during follow-up had shorter 

overall survival as compared to patients without VTE (11.50 

vs. 15.83 months, P = 0.005). In multivariable analysis, sig-

nificant risk factors that decrease overall survival are VTE 

(HR, 1.58; 95% CI, 1.23 – 2.02, P < 0.001) and distant meta-

stases (HR, 1.47; 95% CI, 1.11 – 1.95, P < 0.001). 

Conclusions: Major vessel invasion is related to the occur-

rence of VTE in advanced CCA. Development of VTE sig-

nificantly decreases overall survival and is one of the im-

portant unfavorable prognostic factors for survival.

Keywords: Cancer associated thrombosis, Cholangiocarcinoma, 

Prognostic factor, Advanced stage 
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Total
(n=90)

No stent
(n=37)

P value
Stent – overall

(n=53)
Stent – plastic

(n=40)
Stent – SEMS

(n=13)

Age, median (range) 68 (45-83) 66 (45-82) .253 68 (48-83) 68 (48-82) 70 (58-83)

Sex (male:female) 48:42 18:19 .522 30:23 24:16 6:7

CCI, n (%)
  0
  1
  2
  3
  4
  5
  6
  7

4 (4.4)
7 (7.8)

22 (24.4)
29 (32.2)
18 (20.0)

6 (6.7)
3 (3.3)
1 (1.1)

2 (5.4)
4 (10.8)
9 (24.3)

12 (32.4)
6 (16.2)
2 (5.4)
2 (5.4)

0

.887
2 (3.8)
3 (5.7)

13 (24.5)
17 (32.1)
12 (22.6)

4 (7.5)
1 (1.9)
1 (1.9)

2 (5.0)
2 (5.0)

10 (25.0)
14 (35.0)
8 (20.0)
4 (10.0)

0
0

0
1 (7.7)

3 (23.1)
3 (23.1)
4 (30.8)

0
1 (7.7)
1 (7.7)

Tumor size, mm 22.5+12.4 20.2+11.9 0.130 24.2+12.6 25.3+8.7 23.9+12.4

Differentiation
  WD
  MD
  PD
  Unknown

30 (33.3)
45 (50.0)
10 (11.1)

5 (5.5)

18 (48.6)
13 (35.1)
4 (10.8)
2 (5.5)

.119
12 (22.6)
32 (60.4)
6 (11.3)
3 (5.7)

10 (25.0)
25 (62.5)
4 (10.0)
1 (2.5)

2 (15.4)
7 (53.8)
2 (15.4)
2 (15.4)

Lymphovascular invasion
  Yes
  No
  Unknown

7 (18.9)
27 (73.0)

3 (8.1)

14 (26.4)
32 (60.4)
7 (13.2)

.458
7 (18.9)

27 (73.0)
3 (8.1)

12 (30.0)
25 (62.5)

3 (7.5)

2 (15.4)
7 (53.8)
4 (30.8)

Perineural invasion
  Yes
  No
  Unknown

19 (21.1)
51 (56.7)
20 (22.2)

4 (10.8)
23 (62.2)
10 (27.0)

.126
15 (28.3)
28 (52.8)
10 (18.9)

10 (25.0)
24 (60.0)
6 (15.0)

5 (38.5)
4 (30.8)
4 (30.8)

WD, well differentiated; MD, moderate differentiated; PD, poorly differentiated; SEMS, self expandable metallic stent

Table 1. Baseline characteristics of AoV cancer based on preoperative drainage

EP-027

The Impact of Preoperative Biliary Drainage 
on the Recurrence of Ampullary Cancer after 
Surgical Resection

Min Sik Ko1, Chang Min Cho1, Min Kyu Jung1, Dong Wook Lee1, 
Joon Heo1, Hyeong Joon Kwon2, Sang Gul Kim2, 
Young Seok Han2

1Department of Internal Medicine, School of Medicine, Kyungpook 
National University, Daegue, Korea, 2Department of Surgery, School of 
Medicine, Kyungpook National University, Daegu, Korea 

Background / aims: Although many previous studies have 

focused on the effect of preoperative biliary drainage (PBD) 

on the perioperative outcomes of ampulla of Vater (AoV) 

cancer, there was a limited study about the impact of biliary 

stent on the postoperative recurrence of AoV cancer. The 

aim of this study was to evaluate whether PBD according to 

the methods of drainage may affect the recurrence of AoV af-

ter curative surgical resection.

Methods: Retrospective medical review was done in patients 

with AoV tumor who underwent curative surgical resection at 

our institutions between Feb. 2011 and Apr. 2021. After ex-

cluding cases with lymph node metastasis and recurrence 

within 3 months after surgery, recurrence free and overall sur-

vival were compared in patients with and without biliary stent 

insertion using Kaplan Meier method with the log rank test.

Results: A total of 90 patients (median age 68 year; 48 fe-

males) were enrolled. Biliary stent placement for PBD was 

applied to 53 patients, of whom 13 (14.4%) had metallic 

stents and 40 (44.4%) had plastic stents. There were no dif-

ferences between stent group and no stent group in respect of 

the baseline characteristics and surgical results. Among 

them, 29 patients (32.2%) were recurred during follow-up 

period: 9 in no stent group and 20 in stent group. The rate of 

recurrence was similar in stent group and non-stent group 

(37.7% vs. 24.3%, P=0.562). Although the recurrence free 

survival was longer in non-stent group compared to stent 

group (median 104.3 vs. 70.9 months), there was no statical 

difference (log rank=0.173). The recurrence free survival was 
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Total
(n=90)

No stent
(n=37)

P value
Stent – overall

(n=53)
Stent – plastic

(n=40)
Stent – SEMS

(n=13)

Recur
  No
  Both
  Local
  Distant

61 (67.8)
3 (3.3)

11 (12.2)
15 (16.7)

28 (75.7)
1 (2.7)

4 (10.8)
4 (10.8)

.562
33 (62.3)

2(3.8)
11 (20.8)
7 (13.2)

24 (60.0)
2 (5.0)

9 (22.5)
5 (12.5)

9 (69.2)
0

2 (15.4)
2 (15.4)

Survival rate
  Overall
  Recurrence free

47.0±30.0
42.9±31.8

54.1±30.7
49.2±32.6

.060

.117
42.1±28.8
38.5±30.8

41.8±29.8
37.7±31.8

42.9±26.7
41.0±28.5

Table 2. postoperative status

also similar in plastic stent and metallic stent (64.9 vs. 60.1 

months, log rank=0.562).

Conclusions: Based on our study, preoperative drainage did 

not affect the recurrence of AoV cancer with respect to stent 

insertion and stent material.

Keywords: Ampulla of Vater, Drainage, Metallic, Plastic, 

Recurrence 

EP-028

Frequent Exchange of Plastic Stents Could 
Affect the Progression-free Survival in 
Patients with Locally Advanced Extrahepatic 
Cholangiocarcinoma Receiving 
Nab-paclitaxel plus Gemcitabine-cisplatin

Min Je Sung, Chang-Il Kwon, Kwang Hyun Ko
Gastroenterology, CHA Bundang Medical Center, Seongnam, Korea 

Background / aims: A recent clinical outcome of nab-paclitax-

el plus gemcitabine-cisplatin (GCP) reported prolonged pro-

gression-free survival (PFS) more than 15 months and high rate 

of conversion to surgery in Asian patients with advanced biliary 

tract cancer including extrahepatic cholangiocarcinoma 

(eCCC) in a real-world setting. During chemotherapy, fre-

quent dysfunction of plastic stents may have an impact of che-

motherapy schedules and the PFS. The aim of this study was to 

investigate the association between plastic stent patency and 

PFS of GCP in patients for locally advanced eCCC.

Methods: We consecutively enrolled and retrospectively ana-

lyzed 56 patients who received EBD with PS during GCP for 

the management of locally advanced eCCC, between 

October 2019 and June 2021 in the single academic referral 

center. Patients were classified into the anatomic classi-

fication (Bismuth-Corlette) defined by image or Endoscopic 

retrograde cholangiopancreatography.

Results: In 56 patients, 196 ERCP were performed for EBD 

with PS. Thirteen patients (23 %) were diagnosed with distal 

cholangiocarcinoma, ten (18 %) with Bismuth type I tumor, 

six (11 %) with type II, nine (16 %) with type III, and 18 (32 

%) with type IV. The median patency of PS was 73 days. Using 

the Kaplan-Meier method, the PFS of the patients with a PS 

patency ≥ 60 days was significantly longer than with a PS pa-

tency < 60 days (P = 0.007). The estimated relative risk of pro-

gression (hazard ratio) was 4.153-fold higher in the patients 

with the PS patency < 60 days than in the patients with the PS 

patency ≥ 60 days (95% confidence interval 1.474-11.698).

Conclusions: Frequent exchange of plastic stents could af-

fect the risk of progression of eCCC receiving GCP. Further 

studies are needed to validate effective EBS, such as com-

pletely removable metal stents in patients with eCCC receiv-

ing GCP.

Keywords: Plastic stent patency, Endoscopic biliary drain-

age, Extrahepatic cholangiocarcinoma, Nab-paclitaxel plus 

gemcitabine-cisplatin 
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EP-029

Role of Single-operator Peroral 
Cholangioscopy for Intraductal Staging of 
Extrahepatic Cholangiocarcinoma

Min Je Sung, Chang-Il Kwon, Kwang Hyun Ko
Gastroenterology, CHA Bundang Medical Center, Seongnam, Korea 

Background / aims: A recent clinical outcome of nab-pacli-

taxel plus gemcitabine-cisplatin reported prolonged survival 

and high rate of conversion to surgery in Asian patients with 

advanced biliary tract cancer in a real-world setting. The 

ability of Single-operator peroral cholangioscopy (SOPC) to 

detect and stage the extrahepatic cholangiocarcinoma (CCC) 

in intraductal lesions is becoming more important to de-

termine extent of surgery. The aim of this study was to eval-

uate the role of SOPC in the preoperative intraductal staging 

of extrahepatic CCC.

Methods: We reviewed the data of patients with nab-pacli-

taxel plus gemcitabine-cisplatin for the management of ex-

trahepatic CCC, who underwent SOPC with SpyGlassTM 

Direct Visualization System for preoperative evaluation, in 

the CHA Bundang Medical Center.

Results: Twenty-three patients were included, 69.6 % male 

with a median age of 65 years. Fifteen (65.2%) were diag-

nosed with perihilar CCC, 6 (26.1%) with distal CCC, and 2 

(8.7%) with intraductal papillary neoplasm of the bile duct. 

In patients with perihilar CCC, intraductal evaluation with 

SOPC altered disease extension defined by previous image 

findings in 7 (46.7%) patients. In patients with perihilar 

CCC, ten (66.6%) underwent the surgery. In ten patients, the 

accuracy of visual impression was 90%, confirmed by the 

surgical pathology report. All Patients with distal CCC or in-

traductal papillary neoplasm of the bile duct underwent 

surgery. In twenty-three patients, seven patients (30.4%) 

changed the plan due to alteration of disease extension.

Conclusions: Using SOPC for evaluating intraductal spread 

in potentially resectable extrahepatic cholangiocarcinoma 

can detect more precise and change surgical management.

Keywords: Single-operator peroral cholangioscopy, Extrahepatic 

cholangiocarcinoma, Spyglass, SOC 

EP-030

Bile Lipidomic Study in Extrahepatic 
Cholangiocarcinoma Patients 

Jinhyong Kang, Yang Tae Park, Hyo Jung Kim, Jae Seon Kim
Internal Medicine, Korea University Guro Hospital, Seoul, Korea 

Background / aims: Although bile is a promising sample for 

extrahepatic cholangiocarcinoma(CCA), there has been lim-

ited interest except proteomic analysis. We aimed to inves-

tigate phospholipid and sphingolipid of bile lipid compo-

nent for potential value as biomarker for CCA. 

Methods: We enrolled 13 CCA patients who underwent en-
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doscopic nasobiliary drainage (ENBD) for bile duct ob-

struction and 5 control patients who underwent ENBD for 

bile duct injury at Korea university Guro hospital from May 

2020 to July 2021. The lipid extract of bile samples was ana-

lyzed with high-performance liquid chromatography cou-

pled with mass spectrometry (HPLC–MS/MS) and sphingo-

sine-1-phosphate (S1P) amount in bile was quantified in 

sphingolipid extracts.

Results: We found about 170 lipid metabolites in bile sample 

including 48 species of phosphatidylcholine, 19 species of lyso-

phosphatidylcholine(LPC), 12 species of sphingomyelin(SM), 

15 species of ceramide, and 32 species of triacylglycerol. 

In relative proportions of each lipid species by peak intensity, 

LPC 12:0 was significantly low in control group. Peak in-

tensities of SM, sphingosine and ceramide were low in CCA 

group. Also, S1P concentration was lower in CCA group 

(661.3 ±163.2 Pmol/ml) than control (859±186.2 Pmol/ml).

Conclusions: Of lipid metabolites of bile, S1P concentration 

was decreased. Peak intensities of SM, sphingosine and ce-

ramide were low in CCA group. 

Keywords: Bile, Sphingolipid, Cholangiocarcinoma 

EP-031

PTBD as a Life Saving Procedure in 
Malignant Obstructive Jaundice Patients 
During COVID-19 Pandemic and the 
Managemet to Minimize Risk of Exposure to 
Hazards

Roland Helmizar
Internal Medicine, Indonesian University, Jakarta Pusat, Indonesia 

Background / aims: The coronavirus disease 2019 

(COVID-19) outbreak has rapidly extended globally within a 

short period. The risk of transmission may occur during 

some procedures at health facilities that can generate aero-

sols, such as PTBD (Percutaneous transhepatic biliary drain-

age) procedure. Effective procedures for protecting medical 

staff from infection are essential. PTBD is one of the effective 

procedures for obstructive jaundice due to malignant or be-

nign diseases. Patients with obstructive jaundice caused by 

pancreaticobiliary malignancies, and other indications can-

not wait to undergo procedures after the pandemic has 

receded. The aim of this study was to evaluate the usefulness 

of PTBD during the COVID-19 pandemic and its strategy to 

minimize the risk of exposure to hazards.

Methods: During a period of 4 months, there were 7 patients 

who underwent PTBD in a tertiary hospital, Jakarta. Before 

the procedure, all patients have been screened for travel his-

tory, contact with confirmed cases, and symptoms suggestive 

of COVID-19, room preparation (including waiting and re-

covery room), and tools reprocessing. The relief of symptoms 

and laboratory data after PTBD were evaluated. Patients were 

observed post-procedural including the possibility of being 

infected with covid 19 based on symptoms and PCR.

Results: PTBD was successful in all patients. No major com-

plication happened. 5 patients (71%) had a fever and moder-

ate pain 24 hours after the procedure After PTBD, almost all 

the symptoms of obstructive jaundice were relieved. No pa-

tient has been detected with covid 19 until they go home 

from the hospital.

Conclusions: As an important alternative procedure to en-

doscopic drainage, PTBD was an effective method for biliary 

tract decompression during pandemic covid 19. This proce-

dure must be carried out with full preparation including 

screening of patients, operators, rooms, and equipment ac-

cording to available protocols.

Keywords: PTBD, Percutaneous transhepatic biliary drain-

age, Malignant obstructive jaundice, Obstructive jaundice, 

COVID-19 

EP-032

Prognostic Role of Liver Resection in 
Extended Cholecystectomy for T2 
Gallbladder Cancer Revisited: A Propensity 
Score-matched Analysis

Yeshong Park1, Yoo-Seok Yoon1, Jun Suh Lee1, Boram Lee1, 
Moonhwan Kim1, Yeongsoo Jo1, Hee Ju Sohn2, Hongbeom Kim2, 
Wooil Kwon2, Chang-Sup Lim3, Jin-Young Jang2, 
Ho-Seong Han1

1Department of Surgery, Seoul National University Bundang Hospital, 
Seongnam, Korea, 2Department of Surgery, Seoul National University 
Hospital, Seoul, Korea, 3Department of Surgery, Seoul National 
University Boramae Medical Center, Seoul, Korea 



E-Poster Presentation Abstracts

253 

Before matching After matching

Liver resection 
(-)

(N = 50)

Liver resection 
(+)

(N = 147)

Total
(N = 197)

P-value
Liver resection 

(-)
(N = 50)

Liver resection 
(+)

(N = 100)

Total
(N = 150)

P-value

Age (years) 72 (12) 69 (15) 70 (14) 0.033 72 (12) 70 (14) 70 (14) 0.249

Sex ratio (M:F) 19:31 78:69 97:100 0.066 19:31 51:49 70:80 0.132

BMI (kg/m2) 24.6 (5.6) 23.8 (4.3) 24.0 (4.3) 0.263 24.6 (5.7) 23.9 (2.2) 24.2 (4.3) 0.245

ASA physical status grade 0.065 0.081

  I 3 (6.0) 29 (19.7) 32 (16.2) 3 (6.0) 20 (20.0) 23 (15.3)

  II 40 (80.0) 104 (70.7) 144 (73.1) 40 (80.0) 63 (63.0) 108 (72.0)

  III 7 (14.0) 14 (9.5) 21 (10.7) 7 (14.0) 12 (12.0) 19 (12.7)

Preoperative CEA (ng/ml) 2.1 (1.5) 1.7 (1.2) 1.8 (1.2) 0.499 2.1 (1.5) 1.7 (1.2) 1.8 (1.3) 0.073

Preoperative CA 19-9 (units/ml) 12.0 (18.1) 12.0 (25.5) 12.0 (24.0) 0.223 12.0 (18.1) 12.0 (24.0) 12.0 (21.3) 0.634

Operative method <0.001 <0.001

  Open 4 (8.0) 109 (74.1) 113 (57.4) 4 (8.0) 62 (62.0) 66 (44.0)

  Laparoscopic/robotic 46 (92.0) 38 (25.9) 84 (42.6) 46 (92.0) 38 (38.0) 84 (56.0)

Tumor size (cm) 4.0 (3.7) 4.0 (2.9) 4.0 (3.2) 0.863 4.0 (3.7) 4.1 (3.2) 4.0 (3.3) 0.869

Histologic differentiation 0.052 0.102

  Well 13 (27.1) 47 (32.6) 60 (30.5) 13 (27.1) 37 (37.4) 50 (33.3)

  Moderate 28 (58.3) 70 (48.6) 98 (49.7) 28 (58.3) 46 (46.5) 74 (49.3)

  Poor 7 (14.6) 13 (9.0) 20 (10.2) 7 (14.6) 9 (9.1) 16 (10.7)

T stage 0.020 0.064

  T2a 32 (64.0) 66 (44.9) 98 (49.7) 32 (64.0) 48 (48.0) 80 (53.3)

  T2b 18 (36.0) 81 (55.1) 99 (50.3) 18 (36.0) 52 (52.0) 70 (46.7)

Lymph node metastasis 12 (24.0) 50 (34.0) 62 (31.5) 0.188 12 (24.0) 23 (23.0) 35 (23.3) 0.891

Lymphatic invasion 23 (46.0) 64 (43.5) 87 (44.2) 0.903 23 (46.0) 40 (40.0) 63 (42.0) 0.733

Venous invasion 7 (14.0) 35 (23.8) 42 (21.3) 0.377 7 (14.0) 21 (21.0) 28 (18.7) 0.584

Perineural invasion 15 (30.0) 38 (25.9) 53 (26.9) 0.568 15 (30.0) 23 (23.0) 38 (25.3) 0.318

Adjuvant chemoradiotherapy 13 (26.0) 82 (55.8) 95 (48.2) <0.001 13 (26.0) 39 (39.0) 52 (34.7) 0.115

Recurrence 9 (18.0) 30 (20.4) 39 (19.8) 0.712 9 (18.0) 12 (12.0) 21 (14.0) 0.318

  Gallbladder bed 1 (2.0) 0 1 (0.5) 1 (2.0) 0 1 (0.7)

  Lymph node 3 (6.0) 7 (4.8) 10 (5.1) 3 (6.0) 3 (3.0) 6 (4.0)

  Peritoneal seeding 1 (2.0) 5 (3.4) 6 (3.0) 1 (2.0) 2 (2.0) 3 (2.0)

  Bile duct 0 3 (2.0) 3 (1.5) 0 2 (2.0) 2 (1.3)

  Liver 2 (4.0) 10 (6.8) 12 (6.1) 2 (4.0) 3 (3.0) 5 (3.3)

  Lung 2 (4.0) 5 (3.4) 7 (3.6) 2 (4.0) 2 (2.0) 4 (2.7)

Cancer-related death 11 (22.0) 27 (18.4) 38 (19.3) 0.574 11 (22.0) 13 (13.0) 24 (16.0) 0.156

BMI, body mass index; ASA, American Society of Anesthesiologists; CEA, carcinoembryonic antigen; CA 19-9, carbohydrate antigen.
Values are presented as median (interquartile range) or n (%) unless otherwise indicated.

Table 1. Baseline clinicopathological characteristics in liver resection (-) and liver resection (+) groups before and after propensity-score matching.
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Background / aims: Although extended cholecystectomy is 

recommended for T2 gallbladder cancer (GBC), the optimal 

surgical extent remains controversial. This study aims to 

evaluate the prognostic role of liver resection in T2 GBC.

Methods: Patients who underwent extended cholecystectomy 

for T2 GBC between January 2010 and December 2020 at three 

tertiary referral hospitals were analyzed. Extended chol-

ecystectomy was defined as either lymph node dissection with 

liver resection (LND+L) or lymph node dissection only (LND). 

We conducted a 2:1 propensity score matching to compare the 

survival outcomes between LND+L and LND groups.

Results: Of the 197 patients enrolled, 100 patients from the 

LND+L group and 50 patients from the LND group were suc-

cessfully matched. The LND+L group was associated with more 

estimated blood loss (P < 0.001) and longer postoperative hos-

pital stay (P = 0.047). There was no significant difference in 

5-year recurrence-free survival (RFS) between the LND+L and 

LND groups (82.7% vs. 77.9%, P = 0.376). Subgroup analysis 

showed that 5-year RFS was similar between the  LND+L and 

LND groups in all T stages (T2a: 77.8% vs. 81.8%, P = 0.988; 

T2b: 88.1% vs. 71.5%, P = 0.196). In multivariable analysis, 

lymph node metastasis (hazard ratio (HR) 4.80, P = 0.006) and 

perineural invasion (HR 2.61, P = 0.047) were independent risk 

factors for recurrence; liver resection was not a prognostic factor 

(HR 0.68, P = 0.381).

Conclusions: In selected T2 GBC patients, extended chol-

ecystectomy including lymph node dissection without liver 

resection could be a reasonable treatment option.

Keywords: Gallbladder cancer, Extended cholecystectomy, 

Liver resection 

EP-033

The Risk Factors for Gallbladder Cancer in 
Large Population-based Cohort Study

Dong Wook Lee, Su Youn Nam, Chang Min Cho
Internal Medicine, School of Medicine, Kyungpook National University, 
Daegu, Korea 

Background / aims: Gallbladder (GB) cancer is one of the 

most lethal malignancies among gastrointestinal cancers and 

represents a poor prognosis with an overall 5-year survival of 

less than 5%. However, the causes for carcinogenesis of GB 

cancer are largely uncertain except the GB stone.

Methods: This study is a large population-based cohort 

study. We collected population data from the National 

Health Insurance System who underwent the national gen-

eral health examination during 2010 and followed up to 

December 2017. Population with any cancers diagnosed be-

fore 2010 and expired within 1 year from enrollment were 

excluded. The population who received disease code of GB 

cancer were enrolled and compared with those without dis-

ease code of any cancer. 

Results: Total 4,250,674 population were enrolled and fol-

lowed upto 2017 and 372,436 patients were excluded due to 

presence of any type of cancer except GB cancer. Total patients 

with GB cancer were collected as a number of 4,000 and alcohol 

consumption was a significant risk factor for GB cancer. 

Moreover, drinking frequency increased the risk of GB cancer 

with a dose-dependent manner; hazard ratio (HR) 1.306 (95% 

confidence interval (CI) 1.145-1.490) for 2-3 times/week, HR 

1.384 (1.152-1.662) for 4-5 times/week, HR 1.590 

(1.340-1.886) for ≥ 6 times/week. GB stone is also a strong risk 

factor for GB cancer (HR 3.046, 95% CI 2.124-4.368). 

Conclusions: GB stone is a strong risk factor for GB cancer. 

Frequent alcohol consumption is also increased the risk of GB 

cancer with a dose-dependent manner in a large cohort study. 

Keywords: Risk factor, Gallbladder cancer, Population-based 
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EP-034

Endoscopic Retrograde 
Cholangio-pancreatography in the 
Management Iatrogenic Bile Duct Injuries: 
When we should intervene? 

Mohamed H Emara1, Mohamed H Ahmed1, 
Mohamed I Radwan2, Emad H Emara3, Magdy Basheer4, 
Asem Elfert5

1Hepatology, Gastroenterology and Infectious Diseases, Kafrelsheikh 
University, Kafrelshikh, Egypt, 2Tropical Medicine, Zagazig University, 
Zagazig, Egypt, 3Radiology, Kafrelshiekh University, Kafrelshikh, Egypt, 
4Surgery, Mansoura University, Mansoura, Egypt, 5Tropical Medicine, 
Tanta University, Tanta, Egypt 

Background / aims: Iatrogenic bile duct injures (BDIs) are 

not uncommon complication of hepatobiliary surgery par-

ticularly cholecystectomy and liver tranplantation, and it 

seems on the rise due to the major advancements in the field. 

These injuries caries a great burden on the patients, physi-

cians and the health care systems and sometime are 

life-threatening. For decades surgical approach was the ideal 

approach for such cases. The introduction of Endoscopic 

Retrograde Cholangio-Pancreatography (ERCP) was a para-

digm shift in the management of such injuries due to ac-

cepted success rates, lower cost and lower rates of associated 

morbidity and mortality. However, the optimal timing for 

ERCP intervention in the management of BDIs is not de-

fined in the literature. We aimed to provide a simple and 

helpful algorithm to approach those patients.

Methods: A literature search for cases of BDIs focusing 

ERCP management and the optimal timing of intervention 

Results: MRCP is essential before proceeding to ERCP in pa-

tients with suspected BDIs. For the subgroup of patients with 

complete bile duct ligation (Figure 1: MRCP showing com-

plete CBD ligation) and lost ductal continuity, transfer to 

surgery is indicated without delay. Those patients will not 

benefit from endoscopic intervention and hence should not 

do unnecessary ERCP. For low–flow leaks e.g. gall bladder 

bed leaks, conservative management for 1-2 weeks is advised 

and ERCP is reserved to non-resolving cases, in contrary to 

high-flow leaks e.g. cystic duct leaks and stricturing lesions 

where early ERCP is encouraged. We proposed an algorithm 

(Figure 2: Approach for patients with BDIs) for the optimal 

approach for ERCP intervention when BDIs are suspected 

based on the available evidence.

Conclusions: The optimal timing of ERCP management of 

iatrogenic bile duct injury varies according to the type of 

injury. Early surgical intervention for complete bile duct liga-

tion in advised contrary to other types of injury where ERCP 

is attempted.

Keywords: Iatrogenic biliary injuries, ERCP, MRCP, 

Sphincterotomy, Cholecystectomy 
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EP-035

Endoscopic Retrograde 
Cholangiopancreatography and Prophylaxis 
of Billiary Stenting in Multiple 
Choledocholithiasis Patients Diabetes 
Melitus Type 2: A Case Report

Yessi Apriance, Saptino Miro, Arnelis
Departement of Internal Medicine, Faculty of Medicine Andalas 
University, Padang, Indonesia 

Background / aims: To present a case of multiple chol-

edocholithiasis in a patient with diabetes mellitus type 2 who was 

treated with Endoscopic Retrograde Cholangiopancreatography 

and prophylaxis of Billiary Stenting

Methods: A Case Report

Results: A 54-years-old female with diagnosis extrahepatal 

cholestasis ec multiple choledocholithiasis. Patient has felt 

jaundice in the eyes and all over the body increased 3 days ago, 

nausea and vomiting, tea-colored urination and  history inter-

mittent right abdominal pain since 6 months ago. Historycal 

of diabetes mellitus type 2 since 12 years ago, not routine 

control. Laboratory results showed an increase in conjugated 

bilirubin levels, an increase in alkali phosphatase, gamma GT, 

ALT and AST as well as bilirubinuria. Based on result of ab-

dominal ultrasound, gallbladder stones were found. The 

MRCP examination 1 year ago showed the impression was 

cholelithiasis, choledocholithiasis with biliary obstruction. 

Initial treatment, the patient was given ursodeoxycholic acid 

(UDCA) for approximately 1 week. The standard therapeutic 

diagnostic procedure for choledocolithiasis, Endoscopic 

Retrograde Cholangiopancreatography (ERCP) with sphincter-

ectomy, was done in this patient. Ideally, stones are removed us-

ing wire baskets or extraction balloons, but because they are 

not available yet at Dr M. Djamil Hospital, ERCP and prophy-

lactic biliary stenting are an option to treat cholestasis in this 

patient. https://drive.google.com/drive/u/0/folders/1Vrfi7p 

8neIjkeABIlQgiGnP_ssGHTJio

Conclusions: Relationship between diabetes melitus and 

gallstone formation is still controversial. How to mechanism 

of diabetes as a predisposition factor that causes gallstones is 

not fully understood. So far, hypertriglyceridemia, in-

adequate emptying and decreased gallbladder volume, hypo-

motility and biliary stasis and hyperinsulinemia have been 

suspected as contributing factors to increased the risk of gall-

stone formation in diabetic patients.

Keywords: ERCP and Prophylaxis of Billiary Stenting in 

multiple choledocholithiasis 

EP-036

Laparoscopy Assisted ERCP: New Inisight in 
Management of Iatrogenic Bile Duct Injury

Mohamed H Emara
Hepatology, Gastroenterology and Infectious Diseases, Kafrelshiekh 
University, Kafrelshikh, Egypt 

Background / aims: Bile duct injury is a severe and some-

times is a potentially life-threatening complication of chol-

ecystectomy either laparoscopic or open. Several series have 

described a 0.5% to 0.6% incidence of bile duct injury during 

laparoscopic cholecystectomy.
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Methods: We received an emergency call from the operating 

theater by the surgery team to assess an iatrogenic bile duct 

injury in a 58-year old cirrhotic male patient presented for 

laparoscopic cholecystectomy.

Results: After many trials by ERCP the guidewire passed to 

the peritoneal cavity and failed to pass proximally. 

Laparoscopy resumed and the surgeon tried to pass the flexi-

ble guidewire proximally unsuccessfully (Figure 1), then a 

decision to hold the sphinsterotome by laparoscopy (Figure 

2) and passing it proximally in harmony with ERCP was tak-

en and was successful. A regular ERCP with 10F plastic stent 

insertion was carried out and the perforation was secured by 

the inserted stent without any further surgical intervention. 

Conclusions: The new hypothesis tested here is that laparo-

scopy assisted ERCP may give new insights in the immediate 

repair of iatrogenic bile duct injuries; although surgical re-

pair is the standard of care in the immediate repair of iatro-

genic bile duct injuries. 

Keywords: Laparoscopy, ERCP, CBD, Iatrogenic, Sphincterotome 

EP-037

Association between Post Endoscopic 
Retrograde Cholangiopancreatography 
Pancreatitis and Various Genetic Variants

Young Hoon Choi1, Younggyun Lim2, Woo Hyun Paik3, 
Ji Kon Ryu3, Yong-Tae Kim3, Ju Han Kim2, Sang Hyub Lee3

1Department of Internal Medicine, College of Medicine, the Catholic 
University of Korea, Seoul, Korea, 2Seoul National University Biomedical 
Informatics (SNUBI), Division of Biomedical Informatics, Seoul 
National University College of Medicine, Seoul, Korea, 3Department of 
Internal Medicine and Liver Research Institute, Seoul National 
University Hospital, Seoul National University College of Medicine, 
Seoul, Korea 

Background / aims: A previous history of post-endoscopic 

retrograde cholangiopancreatography (ERCP) pancreatitis 

(PEP) is a risk factor for PEP, suggesting that there may be a 

genetic predisposition to PEP. However, nothing is known 

about this yet. The aim of this study was to find genetic varia-

tions associated with the occurrence of PEP.

Methods: A cohort of PEP high risk patients from December 

2016 to January 2019 was queried. For each PEP case, two 

propensity score matched controls were selected. We ex-

plored 58,027 non-synonymous variants from 14,476 genes 

using whole exome sequencing and performed logistic re-

gression analysis to discover genetic variants that predispose 

to PEP.

Results: A total of 25 PEP patients and 50 controls were 

enrolled. There were seven genetic variants from six genes 

(CPAMD8, IRF2BP1, TUBGCP6, ARHGAP21, CLPSL2, 

and SYT8) that are associated with PEP.

Conclusions: We found seven genetic variants that asso-

ciated with PEP. These genetic variants are more specific PEP 

risk factor candidates and can be used for screening high-risk 

PEP groups before ERCP through future validation.

Keywords: Post-ercp pancreatitis, Whole exome sequencing, 

Genetic variants 
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Table 1

EP-038

ERCP-based Management of Complications 
after Surgery in Pancreatobiliary 
Maljunction

Valerio Balassone, Simona Faraci, Francesca Rea, 
Tamara Caldaro, Paola De Angelis, Luigi Dall'oglio
Liver and Renal Transplantation - Hepatogastroenterology - Digestive 
Endoscopy, Bambino Gesù Children, Italy

Background / aims: Pancreaticobiliary mal-junctions (PBM) 

are congenital malformations generally associated with chol-

edochal cysts. Definitive treatment is surgical resection of the 

dilated bile duct together with a Roux en Y hepaticojejunostomy. 

A possible surgical underperformance is represented by an in-

complete resection of intrapancreatic common bile duct 

and/or the incomplete resolution of the mal-junction causing 

recurrence of pancreatitis, intraductal stones formation and 

higher risk of malignancy. Role of ERCP in the diagnostic work 

up is well defined. Although surgery doesn’t preclude the endo-

scopic access to main pancreatic duct and the biliary stump, a 

little has been reported about the possible use of ERCP in the 

management of long-term adverse events

Methods: We report about 2 teenagers with previous history 

of surgery for choledochal cyst associated with PBMs. 

Results: Case 1. A 16-year-old boy with history of recurrent 

cholangitis after surgery for PBM (type-A stenotic) was re-

ferred to our center and a long residual choledochal stump 

was demonstrated by MR. As the family refused the re-

intervention, an ERCP-based surveillance with large sphinc-

terotomy, stones removal and plastic stent replacements was 

established. During the last ERCP cholangiogram was sup-

portive for choledochal stump polyp (4mm). Direct chol-

angioscopy (Spyglass-Boston Scientifics) and cholangio-

scope-guided plus x-ray guided biopsies were performed but 

no atypia was demonstrated, and the surveillance was con-

tinued (table 1).

Case 2. A 20-year-old girl was operated at the age of 5 for PBM 

(type-B: non-stenotic). After 10 years of well-being, she was 

referred for pancreatitis. ERCP confirmed a long choledocal 

stump (4 cm), and protein plugs stones that were extracted 

from Wirsung; A plastic stent was placed through the common 

duct into the Wirsung to isolate choledocal stump. She under-

went elective resection of the stump (table 2).

Conclusions: An ERCP-based approach in PBMs is an effec-

tive and minimally invasive option also in the management 

of possible adverse events after surgery.

Keywords: Maljunction, Pediatric, Transition, Cholangioscopy, 

Surveillance 
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EP-039

The Use of Corticosteroids, Antioxidant and 
Other Anti-inflammatory Drugs to Prevent 
Post-endoscopic Retrograde 
Cholangiopancreatography (ERCP) 
Pancreatitis: A Systematic Review and 
Meta-analysis

Dwijo Anargha Sindhughosa1, I Dewa Nyoman Wibawa2

1Department of Internal Medicine, Udayana University / Sanglah 
Hospital, Denpasar, Bali, Indonesia, 2Professor, Division of 
Gastroenterology and Hepatology, Department of Internal Medicine, 
Udayana University / Sanglah Hospital, Denpasar, Bali, Indonesia 

Background / aims: Endoscopic retrograde chol-

angiopancreatography (ERCP) procedure is the important 

procedures for diagnosis and treatment of biliary and pan-

creatic conditions. One complication of ERCP is acute pan-

creatitis, which leads to considerable morbidity and 

mortality. Several approaches had been explored to prevent 

post-ERCP pancreatitis. The underlying strategy to prevent 

post-ERCP pancreatitis including anti-inflammation and 

anti-oxidant properties of some drugs. This review aimed to 

systematically analyze the efficacy of additional prophylactic 

medication with corticosteroids, antioxidant and other an-

ti-inflammatory drugs to prevent post-ERCP pancreatitis.

Methods: The study population were patients planned for 

ERCP. The intervention assessed divided into corticosteroid 

group, allopurinol group, N-acetylcysteine (NAC) group, 

and others (pentoxifylline, β-carotene and selenite). The pri-

mary outcome was the efficacy of each drug class to prevent 

post-ERCP pancreatitis. Random effect model was used for 

the analysis and funnel plot was employed to detect pub-

lication bias.

Results: The total of 17 studies included in this review and 

meta-analysis with a total of 5,458 ERCP patients. A total of 

2705 patients received either corticosteroid, allopurinol, NAC 

or others, while 2753 patients received placebo. The odds ratio 

(OR) for corticosteroid was 1.07 (95% CI 0.7-1.62, p = 0.76), 

OR for allopurinol was 0.74 (95% CI 0.37-1.46, p = 0.38), OR 

for NAC was 1.05 (95% CI 0.53-2.08, p = 0.89) and OR for other 

drugs (β-carotene, pentoxyfilline and selenite) was 1.18 (95% 

CI 0.66-2.13, p = 0.57). Neither corticosteroids, anti-oxidant 

nor anti-inflammatory drugs showed benefit on post-ERCP 

pancreatitis. No evidence of publication bias was found.

Conclusions: Additional medication of corticosteroid, anti-

oxidant or others anti-inflammatory drugs did not prevent 

post-ERCP pancreatitis. Therefore, its usage on prevention 

of post-ERCP pancreatitis is not suggested.

Keywords: Post-ERCP pancreatitis, Corticosteroid, N-ace-

tylcysteine, Anti-oxidant, Prevention 
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Study Type of Study Population
Doses of intervention and 

comparator

Sample Size, 
experiment vs 

control

Age, experiment vs 
control

Martinez-Torres 20091 randomized clinical trial ERCP patients with 
suspected bile duct 
obstruction with 
intact papilla of 
Vater

Allopurinol 300 mg of oral 
allopurinol at 15 h and 3 h before 
(ERCP) vs placebo at the same times

85 vs 85 53.5 ± 18.9 vs 52.8 
± 19.8 years

Romagnuolo 20082 A Randomized 
Placebo-Controlled Trial

ERCP patients allopurinol (300 mg) orally with a sip 
of water at 60 minutes (± 20 min) 
before the start of ERCP vs placebo

293 vs 293 53.9 ± 17.6 vs 55.5 
± 16.7 years

Mosler et al 20053 randomized, prospective, 
double-blind, multicenter 
trial

diagnostic or 
therapeutic ERCP 
patients

allopurinol 4 hours (600 mg) and 1 
hour (300 mg) before the ERCP vs 
placebo

355 vs 346 51.7 years in total

Katsinelos et al 20054 double-blind, randomized, 
placebo-controlled trial

diagnostic or 
therapeutic ERCP 
patients

Allopurinol 600 mg administered at 
15 hours and 3 hours before ERCP

125 vs 118 65 (32-87) vs 67 
(19-90) yearsa

Budzynska et al 2001 a5 Prospective, randomized 
placebo-controlled trial

Elective ERCP 
patients

Allopurinol orally 200 mg 15 h and 3 
h before ERCP vs placebo

99 vs 101 57.1 (54.1 – 60.1) vs 
59.5 (56.8 – 62.3) 
yearsb 

Budzynska et al 2001 b5 Prospective, randomized 
placebo-controlled trial

Elective ERCP 
patients

Prednisone orally 40 mg 15 h and 3 h 
before ERCP

100 vs 101 58.9 (55.9 – 61.9) vs 
59.5 (56.8 – 62.3) 
yearsb 

Abbasinazari et al 20116 double-blind  randomized  
clinical  trial

ERCP patients Allopurinol 300 mg in 2 separated 
doses (3 hours before and just before 
procedure) vs placebo

29 vs 45 No data

Milewski et al 20067 prospective, randomized 
open-label study

ERCP patients N-acetylcysteine two 600 mg doses 
orally (24 h and 12 h before ERCP) and 
600 mg was given intravenously, twice 
a day for two days after the ERCP vs 
intravenous isotonic saline twice a day 
for two days after the ERCP

55 vs 51 No data

Table 1. Summary of Findings and Studies’ Characteristics

Figure 1. Forest plot for analysis of corticosteroid, allopurinol, NAC, and other drugs (pentoxyfilline, β-carotene and selenite) to prevent post-ERCP pan-
creatitis
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Study Type of Study Population
Doses of intervention and 

comparator

Sample Size, 
experiment vs 

control

Age, experiment vs 
control

Katsinelos et al 20058 prospective, double-blind, 
placebo-controlled trial

diagnostic or 
therapeutic ERCP 
patients

NAC at a loading dose of 70 mg/kg 2 
hours before, and 35 mg/kg at 4-hour 
intervals for a total of 24 hours after the 
endoscopic procedure vs placebo 
(0.9% saline solution)

124 vs 125 64.1 ± 17.2 vs 63.7 ± 
14.9 years

Kapetanos et al 20079 ERCP patients pentoxifylline 400 mg orally 3 times a 
day started the day before ERCP (2 and 
10 PM) and terminated the night after 
the procedure (6 AM and 2 and 10 PM) 
with a total dose of 2 g. Three doses were 
administered before ERCP and 2 after 
the procedure vs no preventive 
medication

158 vs 162 63 ± 1.3 vs 68.6 ± 0.9 
years

Sherman et al 200310 randomized, prospective,
double-blind, multicenter 
trial

diagnostic or 
therapeutic ERCP 
patients

prednisone, 40 mg by mouth, 15 hours 
(±3 hours) and 3 hours (±1 hour) 
before ERCP vs placebo

555 vs 560 50.9 ± 16.6 vs 51.5 ± 
16.7 years

Dumot et al 199811 Randomized, Multicenter, 
Placebo-Controlled Clinical 
Trial

ERCP patients 125 mg of methylprednisolone IV 
immediately before ERCP vs placebo

129 vs 126 51.6 vs 53.8 yearsc 

De Palma 199912 double-blind, randomized, 
Controlled Prospective Study

ERCP patients 100 mg of hydrocortisone IV 
immediately before ERCP

263 vs 266 60.5 vs 56.7 yearsd 

Lavy et al 200413 double-blind, randomized, 
placebo clinical trial

ERCP patients 2 gr oral β-carotene as a single dose 12 
hours prior to the procedure vs placebo

141 vs 180 64.7 (20–95) vs 67 
(20–99) yearse

Wollschläger et al 199914 Randomized, controlled ERCP patients sodium selenite i. v. 1 day before ERCP 
1 mg bolus/2 x 1 mg infusion vs no 
prophylaxis

20 vs 20 No data

Manolakopoulos et al 
2002a15

A multicenter randomized 
controlled trial

ERCP patients 100 μg subcutaneous octreotide 30 
minutes before the procedure vs 
placebo

112 vs 115 No data

Manolakopoulos et al 
2002b15

A multicenter randomized 
controlled trial

ERCP patients 100 mg intravenous hydrocortisone 30 
minutes before the procedure vs 
placebo

113 vs 115 No data

Kwanngern et al 200516 A prospective randomized 
controlled double-blinded 
study.

ERCP patients 100 mg hydrocortisone, intravenous 
Infusion 1 hour before ERCP vs 
normal saline

61 vs 59 No data

ERCP, endoscopic retrograde cholangiopancreatography; NAC, N-acetylcysteine
All data presented as mean ± SD, unless indicated otherwise
a Data presented as median (range)
bData presented as mean (95% CI)
cData presented as median
dData presented as mean
eData presented as mean (range)
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EP-040

The Usefulness of Forward Viewing 
Endoscope-guided Pancreatic Stent Insertion 
in a Patient with Cannulation Difficulties by 
Periampullary Diverticulum: Pilot Study

Jae Hyuck Jun
Division of Gastroenterology, Department of Internal Medicine, 
Pyeongtaek St. Mary's Hospital, Pyeongtaek, Korea 

Background / aims: Selective biliary cannulation success 

may be low if there is a periampullary diverticulum. In par-

ticular, it becomes difficult if the ampulla is not observed in 

the duodenoscope. In this case, the use of cap assisted 

Forward-Viewing Endoscope may help successful biliary 

cannulation in many cases. However, there is no elevator and 

the space inside the endoscope is not wide. This study was 

conducted to find a way to overcome.

Methods: From March 1, 2018 to February 11, 2022, 810 na-

tive papilla patients who underwent ERCP were enrolled. 

The endoscopist performed the procedure in three hospitals. 

The study was conducted on 5 patients who did not show 

ampulla when observed by duodenoscopy. A forward view-

ing endoscopic approach was used to confirm the ampulla, 

and then the placement of the pancreatic duct (p-duct) stent 

was attempted.

Results: Of the 810 patients who underwent ERCP, a total of 

195 (24.1%) had periampullary diverticulum (PAD). The 

cannulation success rate of those with PAD was 97.9%, and 

the success rate of those without PAD was 96.6%. All 5 pa-

tients were able to observe the ampulla by forward viewing 

endoscopy, and a single pigtail stent was placed on the p-duct. 

After that, the ampulla was observed using a duodenoscopy, 

allowing selective biliary cannulation. Perforation occurred 

in 1 out of 5 patients and pancreatitis occurred in 1 patient. 

The perforation was thought to have occurred during the en-

doscopic papillary balloon dilatation and improved without 

surgery after placement of a full covered metal stent.

Conclusions: If the ampulla cannot be observed due to di-

verticulum, various methods are used means that there is no 

definitively optimal method yet. In this case, it is easy to ob-

serve the ampulla with duodenoscopy if p-duct cannulation 

is performed using forward viewing endoscopy and a single 

pigtail plastic stent is placed. All 5 cases were successful.
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Keywords: Cap-assisted endoscopy, Endoscopic retrograde 

cholangiopancreatography, Periampullary diverticulum, 

Selective biliary cannulation 

EP-041

Clinical Outcomes of 5- or 8-cm Pancreatic 
Stents in Prevention of Post-ERCP 
Pancreatitis

Jae Chang Lee, Kook Hyun Kim, Jun Hyeon Byeon, 
Ki Young Lim, Sung Bum Kim, Tae Nyeun Kim
Department of Internal Medicine, Yeungnam University College of 
Medicine, Daegu, Korea 

Background / aims: Prophylactic pancreatic stent plasce-

ment is effective for preventing post-endoscopic retrograde 

cholangiopancreatography pancreatitis (ERCP) (PEP). The 

most effective length of stent, however, remains unclear. The 

aim of this study was to compare clinical outcomes between 

short (5cm) and long (8cm) pancreatic stent.

Methods: Between January 2020 and July 2021, 93 patients 

who underwent therapeutic ERCP for removal of a chol-

edocholithiasis or biliary drainage for obstructive jaundice 

and prophylactic insertion of 5Fr, 5- or 8-cm single pigtail 

pancreatic stent were included and analyzed retrospectively. 

An efficacy of each stent for preventing PEP was evaluated.

Results: 58 patients received 5-cm pancreatic stent and 35 pa-

tients, 8-cm pancreatic stent. Mean age was not significantly 

different between 5- and 8-cm stent group. (68.24 VS 73.83, 

p=0.06) Male to female ratio was not significantly different 

between two groups. (p=0.377). There was no significant dif-

ference in PEP rate between 5-cm and 8-cm stent. (10.3% vs 

22.9%, p=0.102). There was no significant difference in the 

rate of self-removal of the pancreatic stent between 5-cm and 

8-cm stent group. (56.9% VS 48.6%, p=0.435)

Conclusions: Rate of PEP and self-removal of the pancreatic stent 

was not different between 5- and 8-cm pancreatic stent group.

Keywords: Prophylactic pancreatic stent, Postendoscopic ret-

rograde cholangiopancreatography pancratitis, Stent length, 

Duration to dislodgement, Stent adverse events 

EP-042

Mechanistic Loop Resolution Strategy for 
Short-type Single-balloon 
Enteroscopy-assisted Endoscopic Retrograde 
Cholangiopancreatography in Patients with 
Roux-en-Y Reconstruction 

Min Jae Yang, Jin Hong Kim
Gastroenterology, Ajou University School of Medicine, Suwon, Korea 

Background / aims: Endoscopic access to the targeted site is 

a major challenge for the endoscopic retrograde chol-

angiopancreatography (ERCP) in patients undergoing 

Roux-en-Y (R-Y) reconstruction. We aimed to evaluate the 

feasibility, reproducibility, and safety of mechanistic loop 

resolution strategies using a short-type single-balloon en-

teroscopy (short SBE) system.

Methods: Between February 2020 and December 2021, con-

secutive patients with a previous R-Y reconstruction requir-

ing ERCP were prospectively enrolled and classified into the 

gastrectomy and non-gastrectomy groups. Different mecha-

nistic loop resolution strategies for two-dimensional loops, 

three-dimensionally rotated loops, loops making a cane or 

S-shape, and complex loops related to preserved stomach 

were applied during the SBE approach.

Results: Fifty-one short SBE-ERCP procedures were per-

formed on 40 patients, with an approach success rate of 

98.0% (50/51). The approach failure was attributed to a 

not-straightened alpha loop involving the duodenojejunal 

junction in the non-gastrectomy group. The median time to 

reach the target site was 26.0 (interquartile range IQR, 

16.0-36.0) and 46.5 (IQR, 37.3-66.8) minutes in the gas-

trectomy (n=39) and non-gastrectomy (n=12) groups, 

respectively. The major challenges for the approach were the 

cane or S-shaped loop in the jejunojejunal anastomosis or 

Treitz ligament in the gastrectomy group, and the S-shaped 

loop near the jejunojejunal anastomosis and alpha loop in-

volving the duodenojejunal junction in the non-gastrectomy 

group. The initial, overall therapeutic successes, median total 

procedure time, and adverse event rate were 87.5%, 91.7%, 

80.0 (IQR, 60-105) minutes, and 11.8%, respectively.

Conclusions: Short SBE-ERCP using standardized mecha-

nistic loop resolution strategies is effective and reproducible 

in patients with R-Y reconstruction anatomy.
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EP-043

A Novel Technique of Anchoring Plastic 
Stent along a Fully Covered Self-expandable 
Metal Stent in Distal Malignant Biliary 
Obstruction

Jung Won Chun1, Sang Myung Woo1, Min Woo Lee2, 
Jin Ho Choi2, In Rae Cho2, Woo Hyun Paik2, Woo Jin Lee1, 
Ji Kon Ryu2, Yong-Tae Kim2, Sang Hyub Lee2

1Center for Liver and Pancreatobiliary Cancer, National Cancer Center, 
Goyang, Korea, 2Department of Internal Medicine and Liver Research 
Institute, Seoul National University Hospital, Seoul National University 
College of Medicine, Seoul, Korea 

Background / aims: Fully covered Self-expandable metal 

stents (FCSEMSs) are widely used for endoscopic treatment 

of distal malignant biliary obstruction. However, stent mi-

gration and adverse events including cholecystitis and pan-

creatitis are considered as a concern about FCSEMSs. The 

aim of this study was to assess the efficacy of an additional 

side plastic stent (PS) placement to FCSEMS.

Methods: A multicenter retrospective cohort study of pa-

tients with distal malignant biliary obstruction was per-

formed to compare the stent patency between FCSEMS and 

FCSEMS with side anchoring PS. In cases of the side-by-side 

stent procedure, a 7-Fr double-pigtail PS was placed in the 

bile duct, then the FCSEMS was inserted side-by-side along 

with the stricture. Inverse probability of treatment weighting 

(IPTW) using the propensity score was used to minimize the 

differences in patient characteristics. 

Results: A total of 185 patients with distal malignant biliary ob-

struction were retrospectively reviewed at two institutions in 

Korea between March 2017 to December 2020. Sixty-five pa-

tients had FCSEMS alone and 120 patients had FCSEMS with 

side PS. Clinical success rates of FCSMES and FCSEMS with 

PS are 93.8% and 95.8%, respectively. The rate of stent migra-

tion was significantly lowered in the side PS anchoring group 

(10.8 versus 27.7%, p=0.004). The median patency was sig-

nificantly longer in the anchoring PS group than in the FCSEMS 

alone groups (342 days vs. 240 days, p = 0.037). The significant 

benefit of stent patency through side PS anchoring was also 

maintained after IPTW adjustment (p = 0.021). There was no 

significant difference in adverse events between FCSEMS with 

PS and FCSEMS alone (18.3% vs. 15.4%, p=0.687).

Conclusions: The placement of side double-pigtail PS may 

decrease the risk of migration of FCSEMS and prolong the 

stent patency without a significant increase of adverse events 

rate in distal malignant biliary obstruction.

Keywords: Cholestasis, Extrahepatic, Cholangiopancreatography, 

Endoscopic Retrograde 

EP-044

Comparison between Short-type and 
Long-type Single Balloon Enteroscope for 
Endoscopic Retrograde 
Cholangiopancreatography in Surgically 
Altered Anatomy

Yohan Lee, Chang Hwan Park, Eunae Cho, Seo Yeon Cho
Gastroenterology, Internal Medicine, Chonnam National University, 
Gwangju, Korea 

Background / aims: Endoscopic retrograde cholangiopancreatog-

raphy (ERCP) in patients with surgically altered anatomy 

(SAA) is challenging. A standard technique has not been 

established. Since late 2020s, a short-type single-balloon en-

teroscope (SSBE) has been available for therapeutic ERCP in 

South Korea. The aim of this study was to compare the efficacy and 

safety of SSBE with a long-type single-balloon enteroscope (LSBE) 

for therapeutic ERCP in patients with surgically altered anatomy.

Methods: Patients who underwent SSBE or LSBE-assisted 

ERCP between April 2019 and November 2021 were retro-

spectively identified. Intubation success, cannulation suc-

cess, therapeutic success, complications, and hospital days 

were compared.

Results: 113 patients with various SAAs underwent ther-

apeutic ERCP assisted with SSBE (n=50) or LSBE (n=63) 

during the study period. Seventy-four patients had total gas-

trectomy with Roux-en-Y (REY) anastomosis, 30 had sub-

total gastrectomy with REY or Billroth-II anastomosis, 8 had 

pylorus-preserving pancreatoduodenectomy and 1 had 

Whipple. There was no significant major complication in 

SSBE group, but two minor complications, minor mucosal 
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Table 1. Clinical outcomes of the enrolled patients

Figure 1. Intubation and total procedure times in short and long type single bal-
loon enteroscope-assisted endoscopic retrograde cholangiopancreatography.

injury and pancreatitis, which were completely cured with 

conservative management. In LSBE group, there were one 

case of minor mucosal injury and one case of bowel perfo-

ration which needed surgery.

Compared with LSBE group, SSBE group showed a tendency 

of higher intubation success (98% vs. 92%, p = 0.249), high-

er cannulation success (91.8% vs. 84.5%, p = 0.246), and 

higher therapeutic success (91.8% vs. 84.5%, p = 0.246). 

Intubation time (14.0 vs. 18.4minutes, p = 0.001) and total 

procedure time (35.8 vs. 41.8minutes, p = 0.021) were short-

er in the SSBE group. Hospitalization days showed no differ-

ence between two groups.

Conclusions: In our study, SSBE-ERCP showed shorter pro-

cedure time and higher safety with a tendency of higher suc-

cess rates compared to LSBE. Further well-designed pro-

spective trials are needed to confirm these findings.

Keywords: Cholangiopancreatography, Endoscopic retro-

grade, Enteroscopy, Altered gastrointestinal anatomy 

EP-045

Two-devices-in-one-channel Method for 
Selective Biliary Cannulation in Patients 
with Periampullary Diverticulum

Jung-Hyun Lim, Seok Jeong
Department of Internal Medicine, Inha University College of Medicine, 
Incheon, Korea 

Background / aims: Periampullary diverticula (PAD) have 

been observed in 5.9 to 18.5 % of patients during all the endo-

scopic retrograde cholangiopancreatography (ERCP). Bile 

duct cannulation may be difficult in some patients with PAD 

due to alteration of periampullary anatomy and the tissue 

softness. We evaluated the safety and efficacy of the two-de-

vices-in-one-channel (TDOC) method using a cannula and a 

biopsy forcep as a biliary access procedure when difficult bili-

ary cannulation in patients of periampullary diverticulum.

Methods: We retrospectively reviewed the medical records of 

consecutive 25 patients with naïve papilla who underwent 

ERCP using TDOC method from November 2020 to January 

2022. The devices used were a cannula and a pediatric biopsy 

forcep, which were simultaneously inserted into the working 

channel of the duodenoscope for TDOC method. In patients 

with PAD, when selective biliary cannulation failed after 5 

minutes of papilla attempt using the conventional cannula-

tion method, the method was changed to TDOC method.

Results: This procedure was performed in a total of 25 

patients. The success rate of biliary cannulation was 84 % 

(21/25). Among the cases of successful bile duct cannulation, 

6 cases of successful bile duct cannulation using by double 

guide wire technique after the unintentional pancreatic duct 

cannulation occurred during the TDOC method. In the re-

maining 4 cases (16 %), bile duct cannulation was successful 

by performing a precut using needle knife. The median can-

nulation time using TDOC method was 256 sec (range, 

74-1164 sec). Post-procedure adverse event occurred in 1 

case (4 %) out of 25 cases, and it was mild degree of 

post-ERCP pancreatitis.

Conclusions: In patients with PAD, the TDOC method may 

have acceptable efficacy and safety profile as a rescue cannu-

lation procedure when the conventional method was failed in 

selective biliary cannulation.

Keywords: ERCP, Selective biliary cannulation, Periampullary 
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PAD type I
(n = 5)

PAD type II
(n = 10)

PAD type III
(n = 10)

Procedural

  Two-devices-one-channel 
method

5 10 10

  Successful deep cannulation 
using TDOC method

2 (40 %) 7 (70 %) 6 (60 %)

  Median cannulation time us-
ing TDOC method (sec)§

308 
(135 – 684)

214 
(85 – 666)

267 
(74 – 1164)

Cross over technique

  Double-guidewire technique 3 (60 %) 2 (20 %) 1 (10%)

  Needle knife application 0 1 (10 %) 3 (30 %)

  Failure cannulation of CBD 0 0 0

  Median total procedure time§ 
(sec)

1475 (701 – 2928)

Complication

  Post-ERCP pancreatitis 1 (33.3 %) 0 0

  Bleeding 0 0 0

  Perforation 0 0 0

  Cholangitis 0 0 0

  Cholecystitis 0 0 0

Abbreviation: PAD, periampullary diverticula; TDOC, two devices one 
channel; ERCP, endoscopic retrograde cholangiopancreatography
§, median (range)

Table 1. Comparison of procedure, success and complications in the subject 
group

diverticulum, Two-devices-in-one-channel method EP-046

National Survey for the Management of 
Difficult Bile Duct Stones in South Korea

Yoon Suk Lee1, Tae Joo Jeon2, Woo Hyun Paik3, Dong Won Ahn4, 
Kwang Hyun Chung5, Byoung Kwan Son5, Tae Jun Song6, 
Sung Hoon Moon7, Eaum Seok Lee8, Jae Min Lee9, 
Seung Bae Yoon10, Chang Nyol Paik11, Yun Nah Lee12, 
Jin-Seok Park13, Dong Wook Lee14, Sang Wook Park15, 
Hyung Ku Chon16, Kwang Bum Cho17, Chang Hwan Park18

1Internal Medicine, Inje University Ilsan Paik Hospital, Goyang, Korea, 
2Internal Medicine, Inje University Sanggye Paik Hospital, Seoul, Korea, 
3Internal Medicine, Seoul National University Hospital, Seoul, Korea, 
4Internal Medicine, Seoul National University Boramae Medical Center, 
Seoul, Korea, 5Internal Medicine, Uijeongbu Eulji Medical Center, 
Uijeongbu, Korea, 6Internal Medicine, Asan Medical Center, Seoul, 
Korea, 7Internal Medicine, Hallym University Sacred Heart Hospital, 
Anyang, Korea, 8Internal Medicine, Chungnam National University 
Hospital, Daejeon, Korea, 9Internal Medicine, Korea University Anam 
Hospital, Seoul, Korea, 10Internal Medicine, The Catholic University of 
Korea, Eunpyeong St. Mary's Hospital, Seoul, Korea, 11Internal Medicine, 
The Catholic University of Korea College of Medicine, St. Vincent’s 
Hospital, Suwon, Korea, 12Internal Medicine, Soonchunhyang University 
Bucheon Hospital, Bucheon, Korea, 13Internal Medicine, Inha University 
School of Medicine, Incheon, Korea, 14Internal Medicine, Kyungpook 
National University Chilgok Hospital, Daegu, Korea, 15Internal 
Medicine, Kwangju Christian Hospital, Gwangju, Korea, 16Internal 
Medicine, Wonkwang University Hospital, Iksan, Korea, 17Internal 
Medicine, Keimyung University Dongsan Medical Center, Daegu, Korea, 
18Internal Medicine, Chonnam National University Medical School, 
Gwangju, Korea 

Background / aims: The study aimed to investigate the pat-

terns of preferred endoscopic procedure types and techni-

ques for managing difficult common bile duct (CBD) stones 

in South Korea. 

Methods: The Committee of Policy and Quality Management 

in Korean Pancreatobiliary Association (KPBA) conducted a 

questionnaire survey containing 19 questions. Both paper and 

online survey were conducted; a paper survey at 2019 Annual 

Congress of KPBA, and online survey through an online appli-

cation of Google Forms from April 2020 to February 2021.

Results: A total of 86 respondents completed this ques-

tionnaire survey. Sixty-two (73.0%) worked at tertiary hospi-

tals or academic medical centers, and 60 (69.7%) had more 

than 5 years of endoscopic retrograde cholangiopancreatog-

raphy (ERCP) experience. The preferred size criteria of large 

CBD stones were 15 mm (40.6%), 20 mm (31.3%), and 30 

mm (4.6%) For the management of large CBD stones, endo-

scopic papillary large balloon dilation (EPLBD) after endo-

scopic sphincterotomy (EST) was the most preferred techni-

que (74.4%). For bleeding diathesis, 64 (74.4%) favored only 

endoscopic papillary balloon dilation (EPBD) or EPBD with 
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Characteristics of patients

  Age (mean±SD) 55.13 ± 12.57

  Sex (Male, n,%) 121 (61.73)

  Past medical history (n,%)

    - Chronic kidney disease 6 (  3.06)

    - Liver cirrhosis 3 (  1.53)

    - Familiar adenomatous polyposis 15 (  7.65)

  Medications (n,%)  

    - antiplatelet 20 (10.20)

    - anticoagulant 3 (  1.53)

  Interventions

Type of resection (n,%)  

    - En bloc resection 182 (92.86)

    - Piecemeal resection 14 (  7.14)

  Submucosal injection (n,%)  100 (51.02)

  Stent implantation (n,%) 155 (79.08)

    - Biliary stent 31 (15.82)

    - Pancreatic stent 145 (73.98)

Table 1. Baseline and procedure characteristics (n=196)

small EST. Fifty-five (63.9%) respondents preferred the dou-

ble guidewire technique to rescue difficult bile duct cannula-

tion in periampullary diverticulum. In surgically altered anat-

omies, cap-fitted forward endoscope (77%) for Billroth-II 

anastomosis and percutaneous transhepatic cholangioscopy 

(48.8%) for total gastrectomy and Roux-en-Y anastomosis 

were the preferred techniques, respectively.  

Conclusions: Most respondents have unifying trends for the 

management of difficult CBD stones. The current practice 

patterns will be used as basic data for clinical quality im-

provement regarding the management of difficult CBD 

stones. 

Keywords: Bile ducts, Gallstones, Endoscopy, 

Cholangiopancreatography, Surveys and Questionnaires 

EP-047

A Retrospective Study to Evaluate Risk 
Factor of Complications after Endoscopic 
Papillectomy

Hwe Hoon Chung, Kwang Hyuck Lee
Internal Medicine, Samsung Medical Center, Seoul, Korea 

Background / aims: Ampullary tumor is a rare benign tu-

mor with an incidence range from 0.04% to 0.12%.

Endoscopic papillectomy(EP) is less invasive and occur fewer 

complication compared to surgical resection. 

But  post EP complications occur in 8-35%.

In the previous study, Pancreatitis, bleeding, cholangitis and 

perforation are known as complications of EP. And pancre-

atic stent implantation is known as preventive role in occur-

rence of post EP pancreatitis.

In this study, we identify risk factors that affected complica-

tions after endoscopic papillectomy and find out the factors 

that affect bleeding after papillectomy

Methods: 196 Patients underwent endoscopic papillectomy 

(EP) between 2016 and 2020 at Samsung Medical Center 

were enrolled in study. 

We assesses multiple variables to identify risk factors related 

to occurrence of complications after endoscopic papil-

lectomy, such as pancreatitis and bleeding.

Results: Of the 196 patients in whom endoscopic papil-

lectomy (EP) was done, post procedure complication was oc-

curred in 62 patients (31.63%). 11 patients showed two or 

more complications. Pancreatitis was the most frequent 

complications risen in 36 cases (18.36%), followed by bleed-

ing in 27 cases (13.78%), cholangitis in 5 cases (2.55%) and 

perforation in 4 cases (2.04%)

Pancreatitis and bleeding occurred most frequently in post 

EP complications. Therefore, we evaluate the risk factors for 

these two complications. In univariable and multivariable 

analysis of post EP pancreatitis, pancreatic stent im-

plantation was significantly associated with the occurrence of 

post EP pancreatitis. And in univariable and multivariable 

analysis of post EP bleeding, sex and history of FAP were sig-

nificantly associated with the occurrence of post EP bleeding. 

Although there was no significant difference in the p-value 

value, bleeding during the procedure and pancreatic stent in-

sertion also showed some association.

Conclusions: Our study concluded that independent risk 

factors for post EP bleeding were sex and medical history of 

FAP and for post papillectomy pancreatitis were pancreatic 

stent implantation.

Keywords: ERCP, Papillectomy, Ampullary tumor, Complication 
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Characteristics of patients

  Immidiate bleeding (n,%) 38 (19.38)

Characteristic of disease

  Tumor size (mean±SD) 1.047 ± 0.628

  Histology (n,%)  

    - Adenoma without dysplasia 77 (40.10)

    - Adenoma, low grade dysplasia 87 (44.39)

    - Adenoma, high grade dysplasia 28 (14.58)

    - Others 4 (  2.04)

Complications (n=95) Value (%)

Pancreatitis 36 (18.36)

Bleeding 27 (13.78)

Cholangitis 5 (  2.55)

Perforation 4 (  2.04)

Total complications 62 (31.63)

Table 2. Incidence of post endoscopic papillectomy complications

　 　 Number Univariable model Multivariable model

　 (N=36/196) Crude OR 95% CI P-value Adjusted OR 95% CI P-value

진단시 나이 　 36/196 (18.37) 1.02 0.99 - 1.05 0.1709 　 　 　
Size 　 36/196 (18.37) 1.579 0.83 - 2.99 0.1611 　 　 　
성별 Male 19/121 (15.7) 1 (ref) 　 　 1 (ref) 　 　
　 Female 17/75 (22.67) 0.635 0.31 - 1.32 0.2231 0.6 0.29 - 1.26 0.1761

LC* Yes 0/3 (0) 1.624 　 　 　 　 　
　 No 36/193 (18.65) 1 (ref) 0.05 - 50.73 0.7825 　 　 　
CKD Yes 1/6 (16.67) 1.129 0.13 - 9.97 0.913 　 　 　
　 No 35/190 (18.42) 1 (ref) 　 　 　 　 　
FAP Yes 4/15 (26.67) 0.591 0.18 - 1.97 0.3922 　 　 　
　 No 32/181 (17.68) 1 (ref) 　 　 　 　 　
medication Yes 4/23 (17.39) 1.078 0.34 - 3.39 0.8976 　 　 　
　 No 32/173 (18.5) 1 (ref) 　 　 　 　 　
Resection En bloc resection 34/182 (18.68) 1 (ref) 　 　 　 　 　
　 Piecemeal resection 2/14 (14.29) 1.378 0.29 - 6.44 0.6837 　 　 　
ERBD Yes 3/31 (9.68) 2.333 0.67 - 8.15 0.1841 　 　 　
　 No 33/165 (20) 1 (ref) 　 　 　 　 　
ERPD Yes 32/145 (22.07) 0.301 0.10 - 0.90 0.0312 0.351 0.12 - 1.00 0.0493

　 No 4/51 (7.84) 1 (ref) 　 　 1 (ref) 　 　
Intra-procedure 
bleeding

Yes 6/38 (15.79) 1.25 0.48 - 3.26 0.6482 　 　 　
No 30/1158 (18.99) 1 (ref) 　 　 　 　 　

PT more than 70% 28/162 (17.28) 1.473 0.60 - 3.59 0.3943 　 　 　
　 less than 70% 8/34 (23.53) 1 (ref) 　 　 　 　 　
Histology* Adenoma without dysplasia 0/4 (0) 1.651 0.05 - 50.58 0.7739 0.93 0.03 - 31.92 0.968

　 Adenoma with low grade dysplasia 19/78 (24.36) 0.56 0.18 - 1.76 0.3217 0.652 0.21 - 2.08 0.4695

　 Adenoma with high grade dysplasia 13/86 (15.12) 1 0.31 - 3.25 >.9999 1.053 0.32 - 3.46 0.932

　 Not adenoma 4/28 (14.29) 1 (ref) 　 0.4423 1 (ref) 　 (0.6652)

Table 3. Univariable and multivariale logistic regression model for pancreatitis
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Number Univariable model Multivariable model

(N=27/196) Crude OR 95% CI P-value Adjusted OR 95% CI P-value

진단시 나이 　 27/196 (13.78) 1.014 0.98 - 1.05 0.3963 　 　 　
Size 　 27/196 (13.78) 0.634 0.35 - 1.16 0.1379 0.56 0.29 - 1.07 0.0803

성별 Male 22/121 (18.18) 1 (ref) 　 　 1 (ref) 　 　
　 Female 5/75 (6.67) 3.111 1.12 - 8.61 0.0289 3.065 1.12 - 8.38 0.029

LC* Yes 0/3 (0) 1.157 0.04 - 36.29 0.934 　 　 　
　 No 27/193 (13.99) 1 (ref) 　 　 　 　 　
CKD* Yes 0/6 (0) 2.187 0.10 - 50.21 0.6245 　 　 　
　 No 27/190 (14.21) 1 (ref) 　 　 　 　 　
FAP Yes 5/15 (33.33) 0.277 0.09 - 0.88 0.0303 0.186 0.05 - 0.66 0.0094

　 No 22/181 (12.15) 1 (ref) 　 　 1 (ref) 　 　
medication Yes 3/23 (13.04) 1.074 0.3 - 3.89 0.9137 　 　 　
　 No 24/173 (13.87) 1 (ref) 　 　 　 　 　
Resection En bloc resection 25/182 (13.74) 1 (ref) 　 0.9535 　 　 　
　 Piecemeal resection 2/14 (14.29) 0.955 0.20 - 4.52 　 　 　 　
ERBD Yes 4/31 (12.9) 1.093 0.35 - 3.41 0.878 0.726 0.22 - 2.41 0.601

　 No 23/165 (13.94) 1 (ref) 　 　 1 (ref) 　 　
ERPD Yes 24/145 (16.55) 0.315 0.09 - 1.10 0.0693 　 　 　
　 No 3/51 (5.88) 1 (ref) 　 　 　 　 　
Intra-procedure 
bleeding　

Yes 9/38 (23.68) 0.414 0.17 - 1.01 0.0535 　 　 　
No 18/158 (11.39) 1 (ref) 　 　 　 　 　

PT more than 70% 23/162 (14.2) 0.806 0.26 - 2.5 0.7088 　 　 　
　 less than 70% 4/34 (11.76) 1 (ref) 　 　 　 　 　
Histology* Adenoma without dysplasia 0/4 (0) 1.652 0.05 - 50.63 0.7737 1.829 0.05 - 61.62 0.7366

　 Adenoma with low grade dysplasia 14/78 (17.95) 0.817 0.25 - 2.64 0.7356 0.585 0.17 - 2.06 0.4046

　 Adenoma with high grade dysplasia 9/86 (10.47) 1.498 0.44 - 5.11 0.5183 1.221 0.34 - 4.43 0.7615

　 Not adenoma 4/28 (14.29) 1 (ref) 　 0.5985 1 (ref) 　 (0.4322)

Table ４. Univariable and multivariable logistic regression model for bleeding

EP-048

New Antireflux Biliary Metal Stents for 
Patients with Pancreatic Cancer:initial 
Result of Randomized Controlled Trial

Aleksandr Vodoleev1, Agaron Ayvazyan2, Olga Schitikova3, 
Madina Bogaryriova3

1Endoscopy, Moscow Research Institute of Oncology, Moscow, Russian 
Federation, 2Endoscopy, Eramichantsev Clinical Hospital, Moscow, 
Russian Federation, 3General Oncology, Moscow Research Institute of 
Oncology, Moscow, Russian Federation 

Background / aims: Bile duct decompression is necessary to 

resolve jaundice before chemotherapy for  patients with ma-

lignant biliary obstruction. Endoscopic stenting is favorite 

method for patients with distal biliary obstruction. When a 

large-bore metal stent is placed across the ampulla, patients 
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are predisposed to the risk of cholangitis or stent dysfunction 

due to reflux of duodenal contents. Evidence from clinical 

studies indicates that antireflux stents may not only reduce 

the risk of ascending cholangitis but also prolong stent pa-

tency time. Results of clinical studies are inconsistent owing 

to heterogeneous designs of antireflux valves and stent 

bodies. The aim of our randomized controlled trial of our 

study is to evaluate the effectiveness of biliary stents with an 

antireflux mechanism.

Methods: The study included 54 patients with pancreatic 

cancer complicated by obstructive jaundice. All patients un-

derwent endoscopic stenting, we used double partially cov-

ered stents and stents with an antireflux mechanism  - 10*60 

and 10*80 mm(S&G Biotech Inc. Republic of Korea). 

Results: Technical success was 100% and 92.6% (p=0,245). 

Overall rates of adverse events were 13.8% in partially covered 

SEMS group and 4% in antireflux stent group(p=0,358), re-

obstruction caused of sludge or food impaction was observed 

in 7.9% and 0%, respectively (p =0,493).Time without re-

intervention (median) did not significantly differ between 

stents groups (276 vs 347 days, respectively; P = 0.31). No sig-

nificant difference between group in patient survival was ob-

served (P = 0.44).

Conclusions: implantation of biliary stent with novel model 

antireflux valve is safe and effective for patients with pancre-

atic cancer. According to our preliminary data, applying anti-

reflux stents is not associated with a decrease rate of re-

obstruction and increase of duration stent patency in com-

parison with partially covered stents. We plan to continue 

our study to accumulate and evaluate long-term results.

Keywords: Antireflux biliary stent, Pancreatic cancer, ERCP 

EP-049

Prediction Model Using Clinical Factors for 
Radiation Exposure during ERCP

Bomi Kim, Jaewoo Park, Jinwoo Ahn, Kwangrok Jung, 
Jae Hyup Jung, Jong-Chan Lee, Jin-Hyeok Hwang, Jaihwan Kim
Internal Medicine, Seoul National University Bundang Hospital, 
Seongnam, Korea 

Background / aims: Endoscopic retrograde cholangiopancreatog-

raphy (ERCP) requires radiation. This study aimed to assess the 

clinical factors influencing radiation exposure and devise a 

scoring model for predicting high-dose radiation exposure.

Methods: ERCP cases recorded between 2016 and 2019 in a 

single tertiary teaching hospital were retrospectively 

reviewed. Factors associated with radiation dose, which was 

measured as a dose-area product, were identified by logistic 

regression analysis. A scoring model was created by boot-

strap method in a derivation cohort (2016–2018 data) and 

was assessed in a validation cohort (2019 data).

Results: Out of 4223 ERCPs, 2983 and 1240 cases were in-

cluded in the deviation and validation cohorts, respectively. 

Eight clinical parameters associated with high-dose exposure 

were male, pancreatic sphincterotomy, balloon dilatation, 

biliary or pancreatic drainage, procedures with contrast dye, 

endoscopist, in-hospital ERCP, and spot image. For general-

ization, the scoring model excluded the endoscopist factor 

and included stone removal.  As presented in a nomogram, 

the weight score of each variable was as follows: male, 1; pan-

creatic sphincterotomy, 2; balloon dilatation, 6; stone re-

moval, 2; biliary or pancreatic drainage, 3; procedures with 

contrast dye, 1; in-hospital procedure, 3; and spot image, 3. A 

total score ≥10 suggested a high-dose radiation exposure. 

The sensitivity and specificity of the model were 0.691 and 

0.630, respectively. In the validation cohort, the model 

showed reasonable predictability (c-index, 0.700).

Conclusions: Various clinical factors were associated with 

radiation exposure. The simple scoring system in this study 

could guide endoscopists in predicting the risk of high-dose 

radiation exposure.

Keywords: ERCP, Radiation, Risk factors, Models, Statistical 
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EP-050

Long-term Outcomes of Endoscopic 
Papillectomy for Ampullary High-grade 
Adenoma or Early-stage Cancer: 
A Multicenter-Retrospective Study in Korea

Seung Bae Yoon1, Yoon Suk Lee2, Min Kyu Jung3, 
Joo Kyung Park4, Dong Kee Jang5, Jae Min Lee6, Hee Sueng Lee7, 
Dong Woo Shin8, Jong-Chan Lee9, Jin-Hyeok Hwang9

1Department of Internal Medicine, College of Medicine, The Catholic 
University of Korea, Seoul, Korea, 2Department of Internal Medicine, 
Inje University College of Medicine, Ilsan Paik Hospital, Ilsan, Korea, 
3Department of Internal Medicine, Kyungpook National University 
Hospital, Daegu, Korea, 4Department of Medicine, Samsung Medical 
Center, Sungkyunkwan University School of Medicine, Seoul, Korea, 
5Department of Internal Medicine, Seoul National University Boramae 
Medical Center, Seoul, Korea, 6Department of Internal Medicine, Korea 
University College of Medicine, Seoul, Korea, 7Department of Internal 
Medicine, Yonsei University College of Medicine, Seoul, Korea, 
8Department of Internal Medicine, Hallym University College of 
Medicine, Anyang, Korea, 9Department of Internal Medicine, Seoul 
National University Bundang Hospital, Seongnam, Korea 

Background / aims: Endoscopic papillectomy (EP) is con-

sidered to be a curative treatment for the ampullary 

low-grade adenoma. Recently, EP has also been attempted 

for ampullary high-grade dysplasia and early-stage cancer, 

however large-scale, long-term outcome data has not been 

reported. We evaluated the long-term outcomes of endo-

scopic management of ampullary high-grade adenoma or 

adenocarcinoma compared to surgical treatment.

Methods: We included patients with diagnosed with ampul-

lary high-grade dysplasia or adenocarcinoma after EP from 9 

referred medical centers in Korean between 2012 and 2020. 

We investigated the histolopathologic and clinical outcomes 

and compared the long-term outcomes of patients who un-

derwent EP followed by surveillance with those receiving 

subsequent surgery.

Results: A total of 127 patients including 72 high-grade dys-

plasia and 56 adenocarcinoma patients underwent EP during 

the study period and the median duration of follow-up was 

43.3 months. Among them, 94 patients underwent EP fol-

lowed by surveillance, while 33 patients received subsequent 

surgery within 3 months. Overall and cancer-free survival 

were not significantly different between EP-alone and sub-

sequent surgery group regardless of tumor pathology. 

Among EP-alone group, patients with both lateral and deep 

positive margins showed poor clinical outcome.

Conclusions: EP followed by surveillance showed com-

parable long-term outcomes with EP followed by subsequent 

surgery for ampullary high-grade adenoma and early stage 

cancer. Resection margin status can be used to determine 

subsequent surgery after EP.

Keywords: Endoscopic papillectomy, Ampulla of Vater tu-

mor, High-grade dysplasia, Adenocarcinoma 

EP-051

Evaluation of Relation between Duodenal 
Diverticula and Therapeutic Results of 
Endoscopic Retrograde 
Cholangiopancreatography (ERCP)

Pezhman Alavinejad
1. alimentary Tract Research Center, Ahvaz Imam Hospital, Ahvaz 
Jundishapur University of Medical Sciences, Ahvaz, Iran, Islamic 
Republic of 

Background / aims: The duodenum is the second most 

common site for diverticulum after colon. According to 

studies, the presence of diverticulum in the duodenum re-

duces the chances of ERCP success. The aim of this study was 

to evaluate the prevalence of duodenal diverticulum in can-

didates for ERCP and the effect of these diverticula on the 

treatment outcomes and success rate of ERCP.

Methods: This retrospective study performed by evaluation of 

archives of Ahvaz Imam Hospital as a referral tertiary center. 

During a 6-year period, the Data of all of the ERCP procedures 

extracted and the results and success rate of ERCP compared 

based on presence or absence of duodenal diverticulum. 

Results: during this period, overall 892 ERCP have 

performed. 60% of participants were female (536 cases) and 

the mean age of subjects was 56.8 years. During ERCP, duo-
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denal diverticula was seen in 82 patients (9.2%), and ERCP 

was successful in 75.8% of patients. Patients with duodenal 

diverticulum had more ERCP failure compared with others 

(39% vs 22.7%, P = 0.02). The mean age (64 vs 56 years, P = 

0.004) and prevalence of biliary stones (56.8% vs 56.1%, P = 

0.529) was higher in patients with duodenal diverticulum in 

comparison with other patients. 

Conclusions: According to the results of this study, the rate 

of ERCP failure in patients with diverticulum is higher. 

Considering the prevalence of biliary stones in these patients 

and its possible complications, it is advisable to performing 

ERCP in such patients by experienced operator.

Keywords: Duodenal diverticula, ERCP failure, Success rate 

EP-052

Comparison of ERCP Outcomes between 
Cap-fitted Endoscope and Duodenoscope in 
Patients with Billroth II Anastomosis

Sung Bum Kim, Kook Hyun Kim, Tae Nyeun Kim
Internal Medicine, Yeungnam University College of Medcine, Daegu, Korea 

Background / aims: Billroth II anatomy is one of most fre-

quently encountered surgically altered anatomy in Korea due 

to high prevalence of gastric cancer. There have been pre-

vious studies reporting outcomes related to ERCP in Billroth 

II anatomy as single arm using either CE or SE. The aims of 

study were to compare technical and clinical success rate and 

occurrence of adverse events between side-viweing endo-

scope (SE) and cap-fitted forward viewing endoscope (CE) 

group related with ERCP in patients of Billroth II anatomy. 

Methods: The medical records of patients with previous his-

tory of subtotal gastrectomy with Billroth II reconstruction 

and underwent ERCP with SE or CE in Yeungnam University 

Hospital between Jan 2004 and Dec 2020 were reviewed 

retrospectively. Patients were divided into two groups: CE 

group and SE group. Demographic data, laboratory findings, 

procedural findings and adverse events related to ERCP were 

retrospectively reviewed from medical data.

Results: Mean age and male to female ratio were not sig-

nificantly different between CE and SE group. Success rate of 

selective bile duct cannulation at initial session showed high-

er tendency in SE group than CE group without statistical 

significance (94.5% vs 87.6%, p-value=0.186) and final suc-

cess rate of bile duct selective cannulation was not sig-

nificantly different between SE and CE groups (98.2% vs 

95.6%, p-value=0.665). Complete stone removal rate in 

CBD stone and successful biliary drainage rate in malignant 

biliary obstruction were not significantly different between 

two groups. Rate of total adverse events related to ERCP was 

higher in CE group than SE group without statistical 

significance. Among adverse events, rate of post ERCP pan-

creatitis showed higher tendency in CE group than SE group 

(12.4% vs 5.5%, p=0.186).

Conclusions: In conclusion, CE seems to be equally effective 

and safe for ERCP in patients with Billroth II anatomy com-

pared with SE. 

Keywords: Billroth II anatomy, ERCP, Endoscope 

EP-053

Evaluation of Diagnostic Accuracy of 
Endoscopic Ultrasound and Computed 
Tomography in Chronic Pancreatitis

Ha Danh Tuyen1, Dinh Cong Tiep2, Le Quoc Tuan2

1Internal Medicine, Thai Nguyen Traditional Medicine Hospital, Thai 
Nguyen, Vietnam, 2Internal Medicine, Cam Khe 103 Clinic, Phu Tho, 
Vietnam 

Background: Computed tomography (CT) is the most used 

imaging modality for diagnosing chronic pancreatitis (CP). 

Endoscopic ultrasound (EUS) as a diagnostic tool has made, 

virtually speaking a technical revolution in medical imaging 

in the new millennium. 

Aims: to evaluate the diagnostic accuracy of abdominal CT 

and EUS compared to the reference standard.

Methods: The descriptive prospective study performed on 

69 patients. 

CT and EUS were performed in all of these patients referred 

due to suspected CP at Cam Khe 103 Clinical from May 2019 

to April 2021. We scored CT findings according to the modi-

fied Cambridge classification and EUS findings according to 

the Rosemont classification. 

Results: The rate of parenchymal calcification, pancreatic 
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duct stones in the group of alcoholic patients accounts for 

65.2% and patients addicted to smoking accounted for 60.9%.

The rate of hyperglycemia in the group of chronic pan-

creatitis accounted for 33.3% higher than the group of early 

chronic pancreatitis accounted for 28.9%.

EUS was different from CT in evaluating the size of the main 

pancreatic duct with p < 0.01.

The comparison between EUS and CT for the diagnosis of 

pancreatic duct stones was substantial with Kappa = 0.7.

CT and EUS yielded similar sensitivities (67% and 65%, re-

spectively) and specificities (76 and 87%, respectively) and 

similar areas under the receiver operating characteristic 

curves for diagnosing CP. We found no significant differ-

ences between the areas under the receiver operating charac-

teristic curves (AUROCs) for CT (AUROC 0.76, 95% CI 

0.62-0.88) and EUS (AUROC 0.82, 95% CI 0.73-0.92). 

Conclusions: We conclude that CT and EUS had com-

parable, moderate accuracy in diagnosing CP. 

Keywords: Endoscopic Ultrasound, Computed Tomography, 

Chronic Pancreatitis 

EP-054

Comparison of Diagnostic Accuracy 
between Puncture Sites in EUS-FNA for 
Large Pancreatic Masses: A Multicenter 
Randomized Prospective Pilot Study

Sung Woo Ko1, Tae Jun Song2, Dongwook Oh2, Seung Bae Yoon1, 
Chi Hyuk Oh3, Jin-Seok Park4, Jae Hyuck Chang 5, 
Jai Hoon Yoon6

1Department of Internal Medicine, Eunpyeong St. Mary’s Hospital, 
The Catholic University of Korea, Seoul, Korea, 2Department of 
Gastroenterology, Asan Medical Center, Seoul, Korea, 3Division of 
Gastroenterology and Hepatology, Kyung Hee University College of 
Medicine, Seoul, Korea, 4Department of Internal Medicine, Inha 
University College of Medicine, Incheon, Korea, 5Department of Internal 
Medicine, Bucheon St. Mary’s Hospital, The Catholic University of 
Korea, Korea, 6Division of Gastroenterology, Department of Internal 
Medicine, Hanyang University College of Medicine, Seoul, Korea, 
Hanyang University College of Medicine, Seoul, Korea 

Background / aims: Endoscopic ultrasound-guided fine 

needle aspiration (EUS-FNA) is the current gold standard 

method to evaluate pancreatic masses. However, no recom-

mendations are clearly available regarding the optimal punc-

ture site particularly when the size of pancreatic masses are 

large. This randomized prospective pilot study was aimed to 

compare diagnostic accuracy according to sampling site for 

pancreatic masses larger than 3 cm.

Methods: Consecutive patients with pancreatic masses larg-

er than 3 cm referred to 6 academic centers for EUS-FNA 

were included. Patients were randomized based on the point 

where the index puncture was made: center and periphery of 

the masses. A minimum of four passes was set alternating the 

center and the periphery of the masses in each patient. The 

primary outcome measure was the diagnostic accuracy for 

detection of malignancy between the puncture sites. The sec-

ondary outcome measures were technical failure and adverse 

events rate of the two arms.

Results: Of the 98 patients, 50 were randomized to the arm 

where the center punctured initially and 48 to the periphery.  

There was no significant difference in diagnostic accuracy 

between puncture site for total cohort: center 87.8% (95% 

confidence interval (CI) 79.2%-93.2%) vs. periphery 84.7% 

(95% CI 75.7%-90.9%, p = .679). Combining both center 

and periphery yielded the significant higher diagnostic accu-

racy than either of areas alone, the corresponding values 

compared with center and periphery were  96.9% (95% CI 

90.7-99.2) vs. 87.8% (95% CI 79.2%-93.2%, p =.02) and  

96.9% (95% CI 90.7-99.2) vs. 84.7% (95% CI 75.7%-90.9%, 

p< 0.01), respectively.

Conclusions: Both the center and the periphery of the mass-

es showed equivalent diagnostic accuracy for detecting 

malignancy. However, combining both areas generated supe-

rior diagnostic yield than either of sampling sites alone. 

Sampling from various areas of the masses including both 

center and periphery should be considered to maximize di-

agnostic yield for large pancreatic masses. 

Keywords: EUS-FNA, Pancreatic neoplasms, Diagnostic ac-

curacy 
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Puncture site Combined 
(Center + 
Periphery)

(n=98)

Center
(n=98)

Periphery
(n=98)

True positive 82 79 91

True negative 4 4 4

False positive 0 0 0

3 12 15 3

Diagnostic accuracy, % 
(cases/number for analysis) 
[95% CI]

87.8 (86/98)
[79.2-93.2]

84.7 (83/98)
[75.7-90.9]

96.9 (95/98)
[90.7-99.2]

Sensitivity, % (cases/number 
for analysis) [95% CI]

87.2 (82/94)
[78.4-92.9]

84.0(79/94) 
[74.7-90.5]

96.8 (91/94)
[90.3-99.2]

Specificity, % (cases/number 
for analysis) [95% CI]

100 (4/4)
[39.6-100]

100 (4/4)
[39.6-100]

100 (4/4)
[39.6-100]

PPV, % (cases/number for 
analysis) [95% CI]

100 (82/82)
[94.4-100]

100(79/79)
[94.2-100]

100(91/91)
[95.0-100]

NPV, % (cases/number for 
analysis) [95% CI]

25.0 (4/16)
[8.3-52.6]

21.1 (4/19)
[6.9-46.1]

57.1 (4/7)
[20.2-88.2]

CI, Confidence interval; PPV, Positive predictive value; NPV, Negative pre-
dictive value

Table. Diagnostic performance of EUS-FNA between the puncture sites for 
all patients

EP-055

Comparison between Internal (EUS-guided) 
Drainage and External (percutaneous) 
Drainage of Postoperative Peripancreatic 
Fluid Collection Following Pancreatectomy: 
Single Arm Prospective Study

Yoo Jin Choi, Hye-Sung Jo, Dong-Sik Kim, Young-Dong Yu
HBP Surgery, Korea University Medical Center, Seoul, Korea 

Background / aims: Postoperative fluid collection, especially 

that caused by postoperative pancreatic fistula, is a major 

complication occurred after pancreatectomy, which in-

creases postoperative morbidity and mortality. 

Conventionally, percutaneous catheter drainage (PCD) has 

been inserted to manage this complication, but it usually ac-

companies pain and discomfort, whereas endoscopic ultra-

sound (EUS)-guided drainage can solve these problems. This 

study is to compare clinical outcomes between PCD and 

EUS-guided drainage.

Methods: We retrospectively reviewed data collected pro-

spectively for 29 patients who had either EUS drainage (n=15) 

or PCD (n=14) after pancreaticoduodenectomy or distal pan-

createctomy from 2019 to August 2021. Technical error was 

defined as bleeding, small bowel fistula, during the inter-

vention and clinical error was incomplete resolution of the flu-

id collection on follow-up CT that required reintervention.

Results: Pancreaticoduodenectomy was performed more in 

the PCD group (11 vs. 3) and distal pancreatectomy more in 

the EUS-drainage group (3 vs. 12; p=0.002). The PCD had 

two technical errors and five clinical errors and the 

EUS-drainage had no technical and 4 clinical errors 

(technical, p=0.224; clinical, p=0.450). Duration of the drain 

was less in EUS-drainage (27.2 ± 21.1 day) than PCD (39.9 ± 

36.1 days) (p=0.280).

Conclusions: The newly introduced EUS-drainage of peri-

pancreatic fluid collection is as feasible and safe as PAD 

insertion. Since the internal drainage gives comfort to pa-

tients, it may be considered as an option in the management 

of postoperative fluid collection. Further study with more 

data is needed in the future.

Keywords: EUS-guided Drainage, Percutaneous Drainage, 

Peripancreatic Fluid Collection 

EP-056

Efficacy and Predictors of Response for 
Endoscopic Ultrasound-guided Ethanol 
Ablation Therapy for Benign Solid 
Pancreatic Tumors

Jin Ho Choi, Namyoung Park, Min Woo Lee, In Rae Cho, 
Woo Hyun Paik, Sang Hyub Lee, Ji Kon Ryu, Yong-Tae Kim
Department of Internal Medicine, Seoul National University Hospital, 
Seoul, Korea 

Background / aims: Endoscopic ultrasound-guided ethanol 

ablation (EUS-EA) is recently introduced for management of 

pancreatic solid tumors including pancreatic neuro-

endocrine tumor (PNET) and solid pseudopapillary tumor 

(SPT). However, the efficacy and predictors for response of 

EUS-EA have not been well investigated. The aim of this 

study was to evaluate the efficacy and predictive factors for 

response of EUS-EA for solid pancreatic tumors.

Methods: Between October 2015 and December 2020, 72 

patients who underwent EUS-EA for solid pancreatic tumors 

were included. The study outcomes were to evaluate efficacy 
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of this procedure with complete remission (CR) and ob-

jective response, and to find their predictive factors.

Results: The median age was 47.5 years and the median fol-

low-up duration 26.05  (3.23–149.77) months. Forty-seven 

patients were diagnosed with PNET and 25 with SPT. The 

median ablative tumor size was 15 mm. Eight cases (11.0%) 

reached to CR and 48 (66.7%) reached to objective response. 

All functioning PNETs showed clinical CR. There was no 

statistical significant predictive factors for CR. PNETs 

(Hazard ratio = 2.19, 95% CI 1.01–4.7; P-value = 0.047) 

showed significance to reach objective response after 

EUS-EA than SPTs. A total of 27 (37.5%) patients experi-

enced adverse events after the procedure, and there were two 

severe cases.

Conclusions: EUS-EA for pancreatic solid lesions seems fea-

sible as a local treatment for patients who refuse surgery or 

poor performance to undergo surgery. PNETs are seemed to 

be the better candidate for EUS-EA.

Keywords: Endosonography, Ethanol ablation, Pancreatic 

neuroendocrine tumor, Solid pseudopapillary tumor 

EP-057

Two Cases of Palliative Endoscopic 
Ultrasound-guided Eenterostomy for Small 
Bowel Obstruction in Advanced Malignancy 

Seung Goun Hong
Internal Medicine, SAM Anyang Hospital, Anyang, Korea 

A palliative stent placement for recurrent or refractory small 

bowel obstruction in advanced malignancies and peritoneal 

carcinomatosis is challenging. Endoscopic ultrasound 

(EUS)-guided anastomosis using a lumen-apposing metal 

stent (LAMS) was used for malignant obstruction. We re-

cently experienced two cases. The abdominal computed to-

mography (CT) in the first case with pancreatic cancer 

showed severe dilation of the afferent (A-) loop (black ar-

rows) and retained food material (white arrow) in the rem-

nant stomach with hepatic abscesses (A-B). Fluorography re-

vealed two metal stents (yellow arrow) into the A- and effer-

ent (E-) loops to relieve the anastomotic stricture (C). 

EUS-guided gastrojejunostomy (GJ) with a LAMS into the 

proximal site of the A loop for incomplete resolution of jaun-

dice 10 days later (D). Follow-up (F/U) CT 4 months later d/t 

abdominal pain showed dilation of the stomach without de-

monstrable A loop dilatation (E-F). EUS-guided GJ with a 

LAMS (blue arrow) into the distal site of the E-loop side 

(blue arrowheads) (G). F/U CT showed the well-located in-

serted LAMS (blue arrow) (H). The abdominal CT in the 

second case with gastric cancer showed abrupt narrowing 

just proximal to the small bowel in the right upper quadrant 

area (black arrows) with diffuse upstream dilatation (black 

arrowheads) (I-J). Attempted approach up to the small bow-

el obstruction site using a colonoscope was not advanced d/t 

twisting of the scope twice and severe postsurgical fixation 

(K). EUS-guided enteroenterostomy with a LAMS (white ar-

rows) after placement of a nasobiliary catheter (red arrows) 

and was performed and PCD for ascites (yellow arrow) was 

seen (L-M). Transenteric advancement through the LAMS 

with the further placement of another metal stent for the 

suggested small bowel obstruction site was performed (N). 

F/U CT revealed a patent LAMS (white arrows) and the other 

well-positioned small bowel stent (blue arrows) with con-

trast passage up to rectum (O-P).

Keywords: Small bowel, Obstruction, Endoscopic ultra-

sound: Enterostomy 
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EP-058

Clinical Outcomes of Endoscopic 
Ultrasound-guided Transluminal Drainage 
with a Novel Lumen-apposing Metal Stent 
for Postoperative Pancreatic Fluid Collection 
after Pancreatic Surgery

Dongwook Oh, Tae Jun Song
Gastroenterology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea 

Background / aims: Endoscopic ultrasound-guided trans-

luminal drainage (EUS-TD) has been increasingly used for 

the treatment of postoperative pancreatic fluid collections 

(POPFCs). A novel lumen- apposing metal stent (LAMS) 

has been recently developed and used for the drainage of 

POPFCs. This study aimed to evaluate the efficacy and safety 

of a novel LAMS in patients with POPFCs. 

Methods: A total of 47 patients with symptomatic POPFCs 

who underwent EUS-TD with a novel LAMS (Niti-S 

SPAXUS) between April 2019 and July 2020 were included in 

this study. Clinical outcomes, including technical success, 

clinical success, and adverse events, were retrospectively 

evaluated.

Results: EUS-TD was technically successful in 41 of the 47 

total patients (87.2%). Clinical success was achieved in 37 of 

41 patients (90.2%). The mean procedure time was 13.7 ± 

3.5 min. The mean POPFC size was 59 ± 18.9 mm. The mean 

time interval from surgery to EUS-TD was 24.2 ± 37.6 days. 

Five patients experienced six procedural adverse events 

(12.8%), including POPFC infection (n = 4, 8.5%) and distal 

stent migration (n = 2, 4.3%). The four patients with POPFC 

infection underwent additional endoscopic interventions. Of 

the two patients with stent migration, one patient underwent 

laparoscopic exploration and surgical extraction of the stent. 

One patient (2.1%) experienced POPFC recurrence, which 

was managed with percutaneous drainage.

Conclusions: EUS-TD for symptomatic POPFCs with a 

novel LAMS is technically feasible and effective, with an ac-

ceptable adverse event rate. Further larger-scale prospective 

studies are required to confirm the findings of this study. 

Keywords: Endosonography, Postoperative abdominal fluid 

collection, Drainage, Self-expandable metallic stents 

EP-059

Safety and Diagnostic Accuracy of 
Endoscopic Ultrasound Guided Spleen 
Biopsy in Comparison with Percutaneous 
Biopsy

Junghwan Lee, Tae Jun Song, Dongwook Oh, Do-Hyun Park, 
Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee, 
Myung-Hwan Kim
Department of Internal Medicine, Division of Gastroenterology, Asan 
Medical Center, Seoul, Korea 

Background / aims: Percutaneous biopsy has been utilized 

for the diagnosis of spleen lesions. Although several recent 

studies have shown much lower adverse event rates of percu-

taneous splenic biopsy than those of previous investigations, 

there still has been some concerns about the risk of serious 

adverse events. Endoscopic ultrasound (EUS) guided biopsy 

is also accepted technique for splenic tissue acquisition. 

However, no study has compared these two biopsy methods. 

We evaluated the clinical outcomes and adverse events be-

tween two groups. 

Methods: A retrospective analysis was conducted of 60 pa-

tients who underwent EUS- guided or percutaneous spleen 

biopsy from 2015- 2021. We evaluated the clinical outcomes 

and adverse events between two groups. 

Results: A total of 60 spleen biopsies were performed, 36 of 

which were EUS- guided biopsy and 24 of which were 

percutaneous. The sensitivity, specificity, and accuracy were 

90.0%, 100%, and 96.8% in the EUS group, and 92.3%, 

100%, and 95.0% in the percutaneous group. Of the 60 diag-

noses, 21 (35%) were malignant, with the most common di-

agnosis being lymphoma. Major adverse event occurred in 2 

patients of the percutaneous group, and one of them re-

quired transcatheter arterial embolization and splenectomy 

due to hemorrhage. There was no major adverse event in the 

EUS group and overall complication rate was significantly 

lower than that of percutaneous (p=0.023).

Conclusions: EUS-guided spleen biopsy is a safe and accu-

rate method with a high diagnostic accuracy. The risk of ad-

verse events may be lower with EUS- guided biopsy com-

pared with percutaneous biopsy. 

Keywords: Spleen, Endoscopic ultrasound guided biopsy 
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group
EUS

(N=36)
Percutaneous

(N=24)
p

Sex 0.188

  F 21 (58.3%) 9 (37.5%)

  M 15 (41.7%) 15 (62.5%)

Age 56.0 [45.0;67.0] 60.0 [47.0;67.0] 0.502

WBC 6.1 [ 5.2; 7.2] 5.5 [ 4.4; 7.0] 0.398

Hemoglobin, g/dL 12.6 ± 1.6 11.3 ± 2.3 0.015

Platelet, x 105/mm3 223.2 ± 70.3 185.3 ± 65.4 0.040

PT (INR) 1.0 [ 0.9; 1.0] 1.0 [ 1.0; 1.1] 0.035

Number_of_lesions 0.667

  Multiple 17 (47.2%) 13 (56.5%)

  Single 19 (52.8%) 10 (43.5%)

Size_of_the_target_lesion(mm) 27.0 [18.0;53.0] 27.5 [17.0;45.0] 0.537

needle_gauge < 0.001

  18-gauge  0 ( 0.0%) 15 (62.5%)

  19-gauge 5 (13.9%)  0 ( 0.0%)

  20-gauge 4 (11.1%)  0 ( 0.0%)

  22-gauge 27 (75.0%)  0 ( 0.0%)

  NA  0 ( 0.0%) 9 (37.5%)

Number_of_passes 0.102

  1  0 ( 0.0%) 3 (13.0%)

  2 11 (30.6%) 8 (34.8%)

  3 19 (52.8%) 11 (47.8%)

  4 6 (16.7%) 1 ( 4.3%)

Sample_processing < 0.001

  Histology 14 (38.9%) 24 (100.0%)

  Histology+Smear cytology 21 (58.3%)  0 ( 0.0%)

  Smear cytology 1 ( 2.8%)  0 ( 0.0%)

Table 1. Baseline features of 60 patients who underwent spleen biopsy. 

EUS 
(N=36)

Percutaneous 
(N=24)

Malignant 9 (25.0%) 12 (50.0%)

  Diffuse large B cell lymphoma 5 4

  Follicular lymphoma 1 4

  Periphral T cell lymphoma 1

  Angiosarcoma 1

  Pleomorphic rhabdomyosarcoma 1

  Metastatic disease 3 1

Benign 22 (61.1%) 8 (25.0%)

  SANT 2

  Granulomatous inflammation  1

  Sarcoidosis 3

  Tuberculosis 1 1

Table 2. Histopathologic results of splenic biopsy in 60 patients

EUS 
(N=36)

Percutaneous 
(N=24)

  Hemangioma 1 1

  Hamartoma 4 1

  Epidermoid cyst 1

  Epithelial cyst 1

  Lymphoepithelial cyst 1

  Fibrovascular tissue 2

  Hemorrhagic mass 1

  Abscess 2  

  Inflammatory pseudotumor 1 1

  Splenic congestion 1

  Lymphocytic and neutrophil in-
filtration

 1

  Benign cyst 2

Nondiagnostic 5 (13.9%) 4 (16.7%)

　 Sensitivity Specificity Accuracy PPV NPV

EUS 9/10 
(90.0%)

21/21 
(100%)

30/31 
(96.8%)

9/9 
(100%)

21/22 
(95.5%)

Percutaneous 12/13 
(92.3%)

7/7 
(100%)

19/20 
(95.0%)

12/12 
(100%)

7/8 
(87.5%)

Table 3. Diagnostic accuracy of endoscopic ultrasound spleen biopsy 
(N=36) and percutaneous spleen biopsy (N=24)

　 EUS 
(N=36)

Percutaneous 
(N=24)

P-value

Total adverse events 3 (8.3%) 5 (20.8%) 0.023

Major adverse events  

  Hemoperitoneum 　 2 ( 8.3%) 　
Minor adverse events  

  Mild tract bleeding 2 ( 8.3%)

  Small hematoma 2 ( 5.6%)

  Mild mucosal bleeding 1 ( 2.8%)

  Severe pain  1 ( 4.2%) 　

Table 4. Adverse events of spleen biopsy
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Variable Patients (n=74)

Age 66.1 ± 9.0

Sex 　
  F 31 (41.9%)

  M 43 (58.1%)

Primary.site 　
  head/neck 28 (37.8%)

  tail/body 46 (62.2%)

Histology 　
  Adenocarcinoma 73 (98.6%)

  Adenosquamous carcinoma 1 (1.4%)

Stage 　
  IA 5 (6.8%)

  IB 12 (16.2%)

  IIA 5 (6.8%)

  IIB 2 (2.7%)

  III 18 (24.3%)

  IV 32 (43.2%)

Treatment 　
  Chemotherapy 50 (67.6%)

  Neoadjuvant chemotherapy 9 (12.2%)

  Neoadjuvant chemotherapy
+Surgical resection

3 (4.1%)

  Surgical resection 12 (16.2%)

Table 1. Baseline characteristics of 74 patients with pancreatic cancer

Modality
Sensitivity(%)

(95% CI)
Specificity(%)

(95% CI)
P-value

Patients with pancreatic cancer (n=74) (patient-by-patient analysis)

MDCT 58% (0.33-0.80) 100% (0.94-1.00) MDCT vs. CH-EUS: 
0.012

MRI 76% (0.50-0.93) 98% (0.90-1.00) MDCT vs. MRI: 0.180

CH-EUS 95% (0.74-1.00) 96% (0.87-1.00) MRI vs. CH-EUS: 
0.219

Patients with small liver metastasis (<10mm) (n=13) 
(patient-by-patient analysis)

MDCT 46% (0.19-0.75) 　 　
MRI 67% (0.35-0.90)

CH-EUS 92% (0.64-1.00) 　 　
CI, Confidence interval; MDCT, multidetector-row CT; MRI, magnetic 
resonance imaging, CH-EUS, contrast-enhanced harmonic endoscopic ul-
trasound; NA, not available. The McNemar test was used to compare the 
results of MDCT, MRI, and CH-EUS.

Table 2. Comparison of the sensitivity and specificity of MDCT, MRI and 
contrast enhanced harmonic EUS in detecting metastases in the left lobe of 
the liver

EP-060

Detection of Liver Metastasis in Patients 
with Pancreatic cancer: Comparison of 
MDCT, MRI, and Contrast-enhanced 
Harmonic EUS

Junghwan Lee, Tae Jun Song, Dongwook Oh, Do-Hyun Park, 
Sang Soo Lee, Dong-Wan Seo, Sung Koo Lee, 
Myung-Hwan Kim
Department of Internal Medicine, Division of Gastroenterology, Asan 
Medical Center, Seoul, Korea 

Background / aims: Endoscopic ultrasound (EUS) is con-

sidered complementary to radiological imaging techniques 

for detecting focal liver lesions due to its high diagnostic 

yield in detecting small (<10mm) lesions. The purpose of 

this study is to determine the value of contrast- enhanced 

harmonic EUS (CH-EUS) in the detection of left lobe liver 

metastasis in patients with pancreatic cancer when compared 

to MDCT and MRI.

Methods: We retrospectively analyzed a total of 74 patients 

with pancreatic cancer who had undergone MDCT, MRI, 

and CH- EUS. Kupffer-phase imaging of the left hepatic lobe 

was obtained after Sonazoid administration. Imaging results 

were correlated with histopathological findings or imaging 

follow-up as available.

Results: Nineteen (26%) of the 74 patients had liver 

metastasis. Sensitivity and specificity in detecting left hepatic 

metastasis were 58% and 100% for MDCT, 76% and 98% for 

MRI and 95% and 96% for CH-EUS, respectively. Sensitivity 

in detection of small (<10mm) metastasis were 46% for 

MDCT, 67% for MRI, 92% for CH-EUS. In our study pop-

ulation, CH-EUS have shown the additional benefit of de-

tecting small occult left hepatic metastasis in 8 patients 

(10.8%) when compared to MDCT, and in 2 patients (2.7%) 

when compared to MRI.

Conclusions: The sensitivity of CH- EUS in the detection of 

left hepatic metastasis is higher than that of MDCT and MRI, 

especially for the detection of small (<10mm) lesions, sug-

gesting the usefulness of CH- EUS for evaluation of patients 

with pancreatic cancer.

Keywords: Pancreatic cancer, Liver metastasis, Contrast en-

hanced harmonic EUS 
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Figure 1. Case presentation of a patient with metastasis in the left lobe of the
liver detected by CH-EUS(A), but not by MDCT (C) and MRI (D,E). 
CH-EUS (A) shows 5mm sized hypo-enhanced lesion (arrowhead) and 
EUS-guided FNA (B) was performed.

EP-061

Endoscopic Ultrasound (EUS) as an Adjunct 
to CT and MRI Scan in the Management of 
Pancreatic Cystic Lesions: Experience from a 
Newly Established Unit

Duminda Subasinghe, Buddhika Ua, Tg Amal Priyantha
Department of Gi Surgery, Colombo South Teaching Hospital, 
Kalubowila, Sri Lanka 

Background / aims: Endoscopic ultrasound (EUS) is com-

plimentary to the other imaging modalities (CT and MRI) in 

the diagnosis and management of pancreatic cystic neo-

plasm (PCN). We report our initial experience with EUS in 

the management of PCN.

Methods: Data from all patients underwent EUS for PCN di-

agnosed with other imaging modalities maintained in a pro-

spective data base were analyzed. EUS was performed ac-

cording to standard protocols with linear scope (Fujinon) 

and EUS-FNA/B were performed by using 19G or 22G 

standard needles with slow suction. Samples were sent for 

CEA, CA 19.9, amylase, cytology/histology.

Results: Fifty nine patients with PCN underwent EUS over 

two year period. Mean age was 55.2 (range 12 to 89) with 

Male: Female of 1:1.1. Majority of the cysts were located in 

pancreatic head (n=35, 9.3%)) followed by body 

(n=10,16.9%) and uncinate process (n=5,8.4%). Most were 

simple cysts (n=35) and solitary (n=42, 71%). Seventeen 

(28.8%) patients had multiple or complex cystic lesions. 

There were 19(32.2%) patients with pseudocysts among 

them. In all of them CT and EUS diagnosis were the same. 

Sixteen of them underwent EUS guided cyst-gastrostomy (8 

Plastic, 8 metallic stents). However, in other cystic lesions 

(n= 46; 77.9%) an alternative diagnosis was made in 13 pa-

tients based on EUS findings with or without FNA/B and bi-

ochemical analysis of the cystic fluid analysis.

Conclusions: In addition to the therapeutic role in the man-

agement of pseudo cysts, EUS guided aspiration of the PCN 

is a useful diagnostic tool in making an accurate diagnosis.

Keywords: Endoscopic ultrasound, Pancreatic cystic neo-

plasms 

EP-062

Long-term Outcomes of EUS-guided 
Gallbladder Drainage vs. Percutaneous 
Gallbladder Drainage in Patients who are 
Unfit for Cholecystectomy

Sung Hyun Cho1, Dongwook Oh1, Tae Jun Song1, 
Dong Il Gwon2, Gi-Young Ko2, Heung-Kyu Ko2, Do Hyun Park1, 
Dong-Wan Seo1, Sung Koo Lee1, Myung-Hwan Kim1, 
Sang Soo Lee1

1Department of Gastroenterology, University of Ulsan College of 
Medicine, Asan Medical Center, Seoul, Korea, 2Department of 
Radiology, University of Ulsan College of Medicine, Asan Medical 
Center, Seoul, Korea 

Background / aims: Endoscopic ultrasound-guided gall-

bladder drainage (EUS-GBD) and percutaneous chol-

ecystostomy (P- GBD) is performed in high surgical risk pa-

tients with acute cholecystitis. Few studies have compared 

long-term outcomes of EUS-GBD and P-GBD. The aim of 

study was to compare the long- term outcomes of EUS-GBD 

and P-GBD.

Methods: A total of 182 patients (75 EUS-GBD, 107 P-GBD) 

who were unfit for surgery and underwent gallbladder drain-

age for acute cholecystitis between February 2010 and 

November 2015. We compared procedural, long-term out-

comes and adverse events in each group.

Results: Technical success rate (EUS-GBD, 97.3% vs. 

P-GBD, 99.1%, P = 0.570) and clinical success rate (96.0% 

vs. 95.3%, P = 0.999) were similar between both groups. The 

early adverse event was more frequent in the P-GBD group 
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than in the EUS-GBD group (EUS-GBD, 5.5% vs. P- GBD, 

18.9%, P = 0.010). In 84 patients with patent cystic duct, 

P-GBD tubes were removed. The long-term outcomes were 

evaluated in 168 patients who achieved clinical success 

(EUS-GBD, n = 67; P-GBD ex situ, n = 84; P-GBD in situ, n 

= 17). The rates of cholecystitis recurrence were similar be-

tween EUS- GBD and P-GBD ex situ groups (EUS-GBD, 

6.0% vs. P-GBD ex situ, 9.6%, P = 0.422). However, chol-

ecystitis recurrence rate was significantly higher in the 

P-GBD in situ group than in the EUS-GBD group (EUS- 

GBD, 6.0% vs. P-GBD in situ, 23.5%, P = 0.049).

Conclusions: The long-term recurrence of acute chol-

ecystitis in patients who could remove P-GBD showed com-

parable to patients who underwent EUS-GBD. However, pa-

tients who cannot remove PGBD should consider conversion 

to EUS- GBD to minimize cholecystitis recurrence. 

Keywords: Cholecystitis, Cholecystostomy, Drainage, 

Gallbladder, Ultrasonography 

EP-063

Comparable Efficacy and Safety of 
Endoscopic Ultrasound-guided Fine Needle 
Biopsy Versus Percutaneous Approaches for 
Left Solid Liver Lesions

Yi-Chung Chan3, Yu-Ting Kuo2, Ming-Lun Han2, 
Chieh-Chang Chen 1, Tsu-Yao Cheng1, Wei-Chih Liao1, 
Hsiu-Po Wang1

1Departments of Internal Medicine, National Taiwan University College 
of Medicine and Hospital, Taipei, Taiwan, 2Division of Endoscopy, 
Department of Integrated Diagnostics & Therapeutics, National Taiwan 
University College of Medicine and Hospital, Taipei, Taiwan, 
3Departments of Internal Medicine, National Taiwan University Hospital 
Yunlin Branch, Douliu City, Yunlin County, Taiwan 

Background / aims: Endoscopic ultrasound-guided fine 

needle biopsy (EUS-FNB) is a safe and effective technique for 

diagnosis of pancreatic lesions. However, the data are limited 

for solid liver lesions (SLLs). In this study, we aim to compare 

the diagnostic accuracy and safetyamong EUS-FNB, 

trans-abdominal ultrasound (US)- and computed tomog-

raphy (CT)-guided liver biopsy of left SLLs. 

Methods: We performed a prospective analysis of total 250 

patients with left SLLs who underwent EUS-FNB (n=80), 

US-guided biopsy (n=90), or CT-guided biopsy (n=80) 

from December 2017 and April 2021 at National Taiwan 

University Hospital. The primary outcome was the diag-

nostic accuracy. The secondary outcomes were the median 

numbers of passes and complication rates.

Results: No significant differences were seen in patient’s age 

and gender among three groups. Compared to the US- and 

CT-guided group, the proportions of patients with the pres-

ence of ascites(37.5%), lesions at caudate lobe(23.8%), and 

SLLs diagnosed as metastatic tumors(77.5%) were sig-

nificantly higher in the EUS-FNB group. Besides, the lesion 

size in the EUS-FNB group ( median 11mm inter quartile 

range (IQR) 11.3-28.6)  was smallest among the three 

groups. Among EUS-FNB, US-guided, and CT-guided 

groups, there was no significant difference in sensitivity 

(97.3% vs 100% vs 97.2%, p=0.370), specificity (100% vs 

100% vs 100%, p=1), and diagnostic accuracy (97.5% vs 

100% vs 97.5%, p=0.319), respectively. Compared to the 

CT-guided group (median 3 IQR 3-4), EUS-FNB group 

(median 2 IQR 2-3) and US-guided group (median 2 IQR 

1-2) needed lower total number of passes with significant 

difference (p <0.001). Overall adverse events were sig-

nificantly higher in the CT-guided group (6.3%), compared 

to the EUS-FNB group (0%) and US-guided group (1.1%)

Conclusions: Compared to percutaneous approaches (US- 

and CT-guided liver biopsy), EUS-FNB can be a safe and ef-

ficient alternative method for left SLLs. More caudate punc-

tures were in EUS-guided group.

Keywords: EUS, EUS-FNB, Liver biopsy, Liver tumor, 

Caudate lobe 
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EP-064

Usefulness of Directional eFLOW and 
Contrast Enhanced-endoscopic Ultrasound 
in Identifying Remnant Viable Tumor after 
Endoscopic Ultrasound-guided 
Radiofrequency Ablation

Gunn Huh, Dong-Wan Seo, Sung Hyun Cho, Dong Wook Oh, 
Tae Jun Song, Do Hyun Park, Sang Soo Lee, Sung Koo Lee, 
Myung-Hwan Kim
Department of Internal Medicine, Asan Medical Center, University of 
Ulsan College of Medicine, Seoul, Korea 

Background / aims: Contrast-enhanced harmonic endo-

scopic ultrasound (CEH-EUS) is useful to identify remnant 

viable tumor after endoscopic ultrasound guided radio-

frequency ablation (EUS-RFA). Directional eFLOW (D- 

eFLOW) also can detect minute vascularity in the tumor. We 

aimed to investigate the utility of D-eFLOW and CEH- EUS 

to identify remnant viable tumor after EUS-RFA.

Methods: We retrospectively reviewed data of patients with 

solid or cystic abdominal tumors who underwent second ses-

sion of EUS within 7 days after EUS-RFA in a single tertiary 

hospital. D-eFLOW and/or CEH-EUS were performed to 

identify remnant viable tumor and guide additional 

EUS-RFA at the second session of EUS.

Results: A total of 42 patients were enrolled. Diagnoses in-

cluded neuroendocrine tumor (n=22), serous cystic neo-

plasm (n=15), solid pseudopapillary neoplasm (n=2), adre-

nal adenoma (n=2), and pheochromocytoma (n=1). 

Twenty-seven patients underwent both D-eFLOW and 

CEH-EUS, 9 patients D-eFLOW alone, and 6 patients 

CEH-EUS alone. Residual viable tumor was suspected in 32 

patients and additional EUS-RFA was performed in 31 

patients. Of 27 patients who underwent both D- eFLOW and 

CEH-EUS, D-eFLOW was positive in 13 patients while neg-

ative in the remaining 14 patients. All patients with positive 

D- eFLOW showed CEH- EUS enhancement and underwent 

additional EUS-RFA in the second session. Of 14 patients 

with negative D-eFLOW, CEH-EUS showed enhancement in 

8 patients, and additional EUS-RFA was performed in 7 

patients. Significant association was identified between D- 

eFLOW and CEH-EUS (Fisher’s exact test, P = 0.016). 

Patients with positive D- eFLOW underwent higher number 

of line ablation compared to those with negative D-eFLOW 

(median 4 vs 2, P <0.001).

Conclusions: Intratumoral vascularity detected by 

D-eFLOW and CEH- EUS were useful to identify remnant 

viable tumor and guide EUS-RFA. D- eFLOW might be less 

sensitive than CEH- EUS but useful when CEH-EUS is not 

available. 

Keywords: Endoscopic Ultrasound, Radiofrequency abla-

tion, Contrast media, Directional eFLOW 

EP-065

Endoscopic Ultrasonography (EUS) 
Compared with Magnetic Resonance 
Cholangiopancreatography (MRCP) in 
Diagnosing Patients with Malignancy 
Causing Obstructive Jaundice: A Systematic 
Review and Meta-analysis

Roland Helmizar
Internal Medicine, Indonesian University, Central Jakarta, Indonesia 

Background / aims: Obstructive jaundice is most often due 

to a stone in the common bile duct (CBD) or a pan-

creaticobiliary malignancy (pancreatic, ampullary, or chol-

angiocarcinoma). The gold standard to diagnose malignancy 

causing obstructive jaundice is endoscopic retrograde chol-

angiopancreatograph y (ERCP). However, ERCP is an in-

vasive procedure associated with several complications. 
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Other modalities include endoscopic ultrasonography (EUS) 

and magnetic resonance cholangiopancreatograph y 

(MRCP). We aim to compare the sensitivity and specificity of 

EUS and MRCP in the diagnosis of patients with malignancy 

causing obstructive jaundice. 

Methods: we performed a systematic search study from 

PUBMED< /span>, EBSCO, PROQUEST, snowballing, 

global index Medicus, GARUDA, SINTA, and several digital 

libraries of universitie s in Indonesia until January 31, 2021. 

there were 4 studies that met the eligibility criteria. The main 

outcome measurements were sensitivity and specificity. Data 

were analyzed using Review Manager 5.4.1. 

Results: The overall pooled sensitivity and specificity of EUS 

in diagnosing patients with malignancy causing obstructive 

jaundice were 96.1% 95% CI 89–98.7% and 60.4% 95% CI 

54.2–65.7%. While the overall pooled sensitivity and specif-

icity of MRCP in diagnosing patients with malignancy caus-

ing obstructive jaundice were 89.7% 95% CI 82.5–93.2% 

and 41.5% 95% CI 38.7–48.7%. 

Conclusions: EU S was more superior to MRCP in the diag-

nosis of malignancy causing obstructive jaundice. 

Keywords: EUS, MRCP, Obstructive Jaundice 

EP-066

EUS TTNB is Superior to FNA for Diagnosis 
of PCLs – Results from a Prospective Tertiary 
Center Analysis

Clement Chun-Ho Wu1,2, Yung Ka Chin1,2, 
Christopher Jen Lock Khor1,2, Damien Meng Yew Tan1,2

1Department of Gastroenterology and Hepatology, Singapore General 
Hospital, Singapore, Singapore, 2Duke- NUS Medical School, National 
University of Singapore, Singapore, Singapore 

Background / aims: EUS through-the-needle biopsy (TTNB) 

may aid diagnosis of pancreatic cystic lesions (PCLs). We com-

pared the clinical outcomes of EUS TTNB vs EUS FNA for pan-

creas cysts.

Methods: Data was collected prospectively from consecutive 

patients with PCLs  who underwent EUS TTNB at the 

Singapore General Hospital between January 2019 - March 

2021. Table 1 illustrates inclusion and exclusion criteria. All 

patients had both TTNB and FNA performed with a 19G 

FNA needle. Primary endpoint was technical success (ability 

to obtain tissue via TTNB). Secondary endpoints were diag-

nostic yield (ability to obtain tissue sufficient for histological 

diagnosis); adverse event rate and percentage of cases where 

TTNB-derived diagnosis changed clinical management. 

Subgroup analysis of IPMNs examined rate of dysplasia and 

subtype of IPMN.

Results: 15 patients (mean age 65.2 years, 66.7% female) un-

derwent EUS TTNB and FNA. PCLs measured 34.7 ± 

10.8mm with 2.5 ± 1.3 worrisome features. Procedures lasted 

38.6 ± 12.4 mins with 3.2 ± 0.8 biopsies performed per 

procedure.

Technical success was achieved in all 15 cases. TTNB had su-

perior diagnostic yield (60.0% vs 13.3%, p=0.042). There 

were no cases of pancreatitis, bleeding, infection nor read-

mission 30 days post-procedure. 1 (8.3%) patient had minor 

self-resolving abdominal pain. TTNB-derived diagnosis 

changed clinical management in 4 (33.3%) patients.

7 (53.3%) patients had IPMN. TTNB detected more dyspla-

sia than FNA (42.9% vs 14.3%, p=0.052). All TTNB but no 

FNA specimens were able to distinguish IPMN subtype.

Conclusions: TTNB had superior diagnostic yield than 

FNA. Complication rates of TTNB were low. TTNB can fur-

ther risk stratify IPMNs. Addition of TTNB to EUS examina-

tion in selected patients can change clinical management.

Keywords: Pancreas cyst, Through the needle biopsy, Fine 

needle aspiration, IPMN 

EP-067

Laparoscopic Resection of Gastroduodenal 
Artery Aneurysm

Jae Do Yang, Hee Chul Yu, Mi Rin Lee
Surgery, Jeonbuk National University Hospital, Jeonju, Korea 

Background / aims: Gastroduodenal artery (GDA) aneur-

ysms are very rare. Depending on the mechanism of for-
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mation and etiologic factors, they can be divided into true 

aneurysms or pseudoaneurysms. Though the diagnosis has 

been made incidentally, any GDA aneurysm should be con-

sidered for definitive treatment cause of rupture risk.

Methods: Endovascular intervention has gained popularity 

for its safety and efficacy. However, the surgical treatment 

can be safe and feasible in selective patient depending on the 

situation. We report herein the successful laparoscopic surgi-

cal resection of 2-cm sized true GDA aneurysm

Results: A 63-year-old female came to our outpatient clinic 

with interrupted epigastric pain during 1month. Physical ex-

am revealed mild tenderness of the right upper quadrant. An 

abdominal computed tomography scan from outside hospi-

tal revealed a GDA aneurysm 2 cm in diameter and calculous 

cholecystitis with stone 1.4cm in diameter.Because the pa-

tient had wanted surgical resection of GDA aneurysm at the 

same time as cholecystectomy, endovascular intervention 

was excluded, and a laparoscopic treatment was scheduled. 

there were no difficult problems during laparoscopic 

procedures. Postoperatively, there were no clinical symptoms 

or laboratory evidence of hepatic function impairment or 

pancreatitis. The patient was discharged on postoperative 

day 4 without any other problems.

Conclusions: In conclusion, GDA aneurysms are rare and 

carry a significant risk of a life-threatening rupture. The 

treatment should be considered once the diagnosis has been 

made. Although endovascular intervention can be consid-

ered firstly treatment option, as in our case, the laparoscopic 

surgical treatment can be safe and feasible in selective patient 

depending on the situation.

Keywords: Gastroduodenal Artery Aneurysm, Laparoscopic 

EP-068

Early Experiences of Laparoscopic 
Pancreatoduodenectomy of Novice Surgeons 
in Fledgling Center: Is it only Matter of 
“Operation Time”?

Mun Seok Choi, Seoung Yoon Rho
Surgery, Yongin Severance Hospital, Yongin, Korea 

Background / aims: Laparoscopic pancreaticoduodenectomy 

(LPD) has been proved recently as feasible procedure in treating 

of periampullary tumor. However, LPD is still complicated and 

challenging operation for the beginner in field of minimally in-

vasive pancreas surgery. We investigated early outcomes of min-

imally invasive pancreaticoduodenectomy of novice surgeons.

Methods: From May 2020 to October 2021, total 25 patients 

underwent pancreaticoduodenectomy by two novice sur-

geons in the fledgling medical center who just finished their 

fellowship training in two years. Clinical characteristics and 

preoperative laboratory findings, immediate postoperative 

outcomes were compared between LPD and open pan-

creaticoduodenectomy (OPD).

Results: Total 25 patients were included, and LPD was per-

formed in 10 patients (40%). No 30 day, and 90 day mortality 

was noted. Clinical relevant postoperative fistula (CR-POPF) 

and postoperative complications (Clavian-Dindo>=3) were, 

30.0%, and 26.7%, respectively. There were no statistically 

significant differences in terms of sex, body mass index and 

age. Most common diagnosis was common bile duct cancer 

in LPD group (n=4, 40.0%). In OPD group, common bile 

duct cancer and pancreatic cancer were most common diag-

nosis, respectively (n=4, 26.7%). Operation time was sig-

nificant different between LPD (713.6 min) and OPD group 

(537.7min) (p=0.004). Other variables, such as estimated 

blood loss, transfusion, resection status, retrieved lymph no-

des were not significantly different. Postoperative outcomes 

including postoperative pancreatic fistula proportion, bile 

leakage, delayed emptying showed no differences between 

two groups.

Conclusions: PD could be safely performed by novice sur-

geons in fledgling medical center. Especially, LPD is also fea-

sible, safe, and comparable to OPD in well-selected patients. 

However, longer operation time is expected to be reduced af-

ter learning curve period.

Keywords: Laparoscopic Pancreaticoduodenectomy, 

Periampullary Tumor, Novice Surgeon 
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Anchor group
n=62

non-anchor group
n=37

p-value

Sex, male (%) 39 (62.9) 39 (62.9) 0.736

Age 64.8 ± 11.6 65.3 ± 12.7 0.870

EUS finding
B-inv or p-inv

3/39 (7.7) 1/15 (6.7) 0.814

Table 1. baseline characteristics and procedure result

EP-069

Drug Induced Pancreatitis- a Rare Entity 

D a Johns
Dentistry, National Medicity Hospital, Malapuram, India 

Contents: Drug induced pancreatitis- a rare entity

Background: Acute pancreatitis is an acute inflammation of 

the pancreas that varies in severity from mild to potentially 

endangering life. The true incidence of drug induced pan-

creatitis is rather an exception disease rather than the disease 

per se. Only after excluding all the aetiology can a definitive 

diagnosis of drug induced pancreatitis be arrived.

Case presentation: A 40-year-old female patient reported to 

the medical operatory with the presenting complaint of acute 

abdominal pain with nausea, vomiting and burning 

sensation. The pain was non radiating and enhanced on 

movement. All common causes like smoking, alcoholism 

and gall stones were eliminated.Her laboratory findings in-

cluded an increases lipase, amylase, and C reactive protein. 

Computed tomography scan of abdomen showed peri-

pancreatic fat stranding and inflammation. The history tak-

ing revealed the patient had undergone root canal treatment 

and was prescribed amoxicillin/clavulanic acid following 

treatment.

The patient was managed with hydration, pain management 

and food abstinence. The discomfort resolved completely in 

a week.

Conclusion: Drug induced pancreatitis being a rare entity 

only the common causes should be excluded before arriving 

at a conclusion of drug induced pancreatitis. Discontinuing 

of the culprit drug can result in resolution.

Keywords: Drug induced 

EP-070

New Method of Papillectomy maybe 
Decreased Recurrence: Anchored Method 
Versus Convertional Method

Sung Yong Han, Yong Bo Park, Dong Uk Kim, Jong Hyun Lee
Internal Medicine, Pusan National University Hospital, Busan, Korea 

Background / aims: Endoscopic papillectomy for ampullary 

tumors has many adverse events and high recurrence rate, 

but it is widely used because it could avoids surgical resection 

such as whipple operation. There are various methods (such 

as /c or /s submucosal injection), so the procedure has not yet 

been completely established. The purpose of this study is to 

evaluate the usefulness of the anchor method in papillectomy 

that was similar EMR-P method in colon polypectomy.

Methods: The first step of anchor method is performed bili-

ary cannulation via needle knife fistulotomy. The second step 

is to insert the tip of the snare into the bile duct and then 

slowly stretch the snare downward to catch the tumor. The fi-

nal step of anchor method is resection of the tumor caught in 

the snare. 99 patients were performed papillectomy are re-

viewed retrospectively in single medical institution from 

2009 to 2020. 

Results: 62 patients underwent anchor method and 37 pa-

tients underwent non-anchor method. In baseline character-

istics, there was no significantly difference such as sex ratio, 

age, duct invasion in EUS finding. In procedure result, 

en-bloc resection rate is significantly higher in anchor meth-

od group (anchor Vs non-anchor, 95.2% Vs 78.4%, 

p=0.010), but ratio of margin positive, prophylactic APC, 

duct invasion and ERPD insertion were not difference. 

Recurrence is higher in non-anchor method (8.1% Vs 

37.8%, p=0.000). The follow-up period (725 Vs 1045 days, 

p=0.109) and recurrence days (341 Vs 562 days, p=0.551) are 

not significantly difference between two groups. 

Conclusions: Although anchor method in papillectomy is 

simple, but it showed better results than non-anchor method 

in en-bloc resection and recurrence rate. Except for small 

ampulla or periampullary diverticulum, we think it would be 

effective method to papillectomy.

Keywords: Papillectomy, Endoscopic mucosal resection, 

Anchor method 
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Anchor group
n=62

non-anchor group
n=37

p-value

margin + 16 (39.0) 11 (29.7) 0.896

margin
free/lat+/ver+/both/
un-clear

37(59.7)/9(14.5)/
2(3.2)/5(8.1)/

9(14.5)

23(62.2)/6(16.2)/2
(5.4)/3(8.1)/3(8.1)

0.519

B-duct invasion 2 (3.2) 4 (10.8) 0.075

en-bloc resection 59 (95.2) 29 (78.4) 0.010*

ERPD insertion 43 (69.4) 31 (83.8) 0.112

prophylactic APC 32 (51.6) 19 (51.4) 0.980

bleeding 45 (72.6) 25 (67.6) 0.600

hyperamylasemia/pa
ncreatitis

28 (45.2)/ 9 (14.5) 15 (40.5)/ 6 (16.2) 0.934

duct stricture 0 (0) 2 (5.4) 0.081

perforation 0 (0) 1 (2.7) 0.197

admission days 11.3 ± 4.4 11.9 ± 5.6 0.594

Anchor group
n=62

non-anchor group
n=37

p-value

f.u days 725.4 ± 919.0 1045.8 ± 1010.3 0.109

recurrence rate 5 (8.1) 14 (37.8) 0.000*

recurrence days 341.0 ± 198.5 562.1 ± 603.1 0.551

recurrence manage
APC/snare/op/opre-
fuse

0(0)/3(60)/1(10)/
1(10)

8(57.1)/3(21.4)/
2(14.3)/1(7.3)

0.158

recurrence manage
이후 recur

2/5 (40) 4/14 (28.6) 0.659

Table 2. prognosis of each papillectomy method

EP-071

The Impact of Histopathological Type on the 
Prognosis of Ampullary Carcinoma: A 
Systemic Review and Meta-Analysis 

Dong Woo Shin1, Sihyun Kim2, Jaihwan Kim2, 
Jin-Hyeok Hwang2, Jong-chan Lee2

1Department of Internal Medicine, Hallym University Sacred Heart 
Hospital, Anyang, Korea, 2Department of Internal Medicine, Seoul 

National University Bundang Hospital, Seongnam, Korea 

Background: Patients with ampullary carcinoma (AC) have 

widely variable survival. AC can be subdivided into intestinal 

INT and pancreatobiliary PB types histopathologically, 

which may more accurately estimate prognosis. However, the 

results of studies on the prognostic value of histopathologic 

differentiation of AC following curative resection are 

conflicting.

Objectives: The purpose of this meta-analysis was to eval-

uate the association of histopathologic phenotype of AC 

with survival following pancreaticoduodenectomy.

Methods: Search methods: We systematically searched 

PubMed, Medline, and Embase for studies published in 

English from 1994 to 2021. Data were pooled for meta-analy-

sis using Review Manager 5.3.

Main outcome and measure: Overall survival.

Data collection and analysis: Two authors (DWS and SK) 

independently screened references and extracted data from 

study reports. Two review authors (DS, JL) independently as-

sessed risk of bias.

Results: Of the 3,890 articles identified, we included thir-

ty-seven studies with 3,455 participants (1,659 INT type and 

1,796 PB type AC). PB type AC showed a high risk of sig-

nificantly shorter survival compared to intestinal type AC 

(HR 1.79, 95% CI 1.51 to 2.13, p <0.001, I2 = 61%). A sim-

ilar tendency was observed in both the immunohistochemistry 

(IHC) stain group (HR: 1.79, 95% CI: 1.51-2.13, P <0.001, 

I2 = 67%), which counted with 24 studies spanning 1,638 

patients, for and the non-IHC group (HR: 1.84, 95% CI: 

1.53-2.22, P = 0.04, I2 = 46%), calculated with 1,817 patients 

reported in 13 studies. In subgroup analysis, patients with 

the PB type AC had higher frequencies of advanced stage (III, 

IV), pT3-4 stage, lymph node metastasis, poorly differ-

entiated tumor, positive surgical margins, lymphovascular 

invasion, and perineural invasion than those with INT type 

AC, and were independently associated with worse OS.

Conclusion: Histopathologic phenotype has major impact 

on survival in patients with AC after resection.

Keywords: Ampulla of Vater cancer, Pancreatobiliary type, 

Intestinal type 
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EP-072

Comparison of Prevalence of Gastric 
Adenoma or Early Gastric Cancer between 
Patient undergoing Pancreatobiliary 
Endoscopy and Health Screening 
Examination

Jun Hyeon Byeon, Kook Hyun Kim, Jae Chang Lee, 
Ki Young Lim, Sung Bum Kim, Tae Nyeun Kim
Department of Internal Medicine, Yeungnam University College of 
Medicine, Daegu, Korea 

Background / aims: There are limited reports about prevalence 

of gastric lesions including adenoma and cancer in patients who 

undergo pancreatobiliary endoscopy. The aim of this study was 

to compare prevalence of gastric adenoma or early gastric can-

cer (EGC) between patients undergoing pancreatobiliary en-

doscopic ultrasonography(PB- EUS)/endoscopic retrograde 

cholangiopancreatograph y(ERCP) and health screening 

examination. 

Methods: The results of 1,440 patients with PB-EUS/ERCP 

and 10,420 health screen examinees who underwent EGD 

between June 2018 and June 2021 were analyzed 

retrospectively. The prevalence of histologically confirmed 

gastric adenoma/ EGC were compared between the two 

groups. If gastric adenoma diagnosed on first biopsy was 

confirmed as EGC in the final pathological findings after en-

doscopic procedure or surgery, it was classified as an EGC. 

Results: Mean age of PB-EUS/ ERCP group was higher than 

health screening examination group without statistical sig-

nificance ( 73.53±12.13 vs 56.62±10.18, p=0.559) and male 

to female ratio was not significantly different between PB- 

EUS/ ERCP and health screening examination group (13:6 vs 

12:1, p=0.195). In PB- EUS/ERCP group, 9 patients (0.6%) 

were diagnosed as EGC and 10 patients (0.7%) as gastric 

adenoma. In health screening examination group, 3 patients 

(0.0%) were diagnosed as EGC and 10 patients (0.1%) as 

gastric adenoma. The prevalence of gastric adenoma/EGC 

was significantly higher in PB- EUS/ERCP group than health 

screening examination group (1.3% vs 0.1%, p<0.001). 

Conclusions: The prevalence of gastric adenomas/EGC 

seems to be higher in the patients who underwent PB- 

EUS/ERCP than health promotion examinees. Therefore, 

careful observation of the gastric lesions may be necessary 

during pancreatobiliary endoscopy.

Keywords: Incidental gastric adenoma, Incidental early gas-

tric cancer, Pancreatobiliary endoscopy, Health screening ex-

amination 

EP-073

Analysis of Risk Factors for 
Post-papillectomy Bleeding in Ampullary 
Lesion

Ji Ah Choi, Chang Min Cho, Min Kyu Jung, Dong Wook Lee, 
Joon Heo
Department of Internal Medicine, Kyungpook National University 
School of Medicine, Daegu, Korea 
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N=173

Sex (M:F) 110:63

Age (year), median (range) 62 (19-86)

Charlston comorbidity index score, n (%)
   0 118 (68.2)

Table 1. Baseline characteristics of enrolled patients

N=173

   1
   2
   3
   4

35 (20.2)
12 (6.9)
6 (3.5)
2 (1.2)

Comorbidity, n (%)
   Cardiovascular
   Cerebral
   Pulmonary
   Chronic liver disease
   Diabetes

57 (32.9)
7 (4.0)
8 (4.6)
7 (4.0)

33 (19.1)

Medication of anticoagulants, n (%)
   Aspirin
   Antiplatelet agents
   Warfarin

6 (3.5)
15 (8.7)
1 (0.6)

Periampullary diverticulum, n (%)
   2c
   2d
   3

23 (13.3)
11 (6.4)
1 (0.6)

11 (6.4)

N=173

Procedure time (min), mean+SD 19.1+ 10.0

Submucosal injection 14 (8.1)

Resection
   En bloc
   Piecemeal

152 (87.9)
21 (12.1)

Acquisition of
   Pancreatogram
   Cholangiogram

99 (57.2)
120 (69.4)

EPS
EBS

48 (27.7)
83 (48.0)

Pancreatic stent, 5 Fr
Length (mm)
   30/50/70/90/120

67 (38.7)

10/48/7/1/1

Biliary stent
Material
   Plastic/SEMS
Size (Fr)
   7/10/11.5/24/30
Length (mm)
   50/60/70/100

66 (38.2)

61 (2.9)/5 (35.3)

25/2/34/1/4

56/1/1/8

Thermal coagulation for resection margin
   Yes
   No

55 (31.8)
118 (68.2)

Size (mm), mean+SD
   Longest axis
   Short axis

15.4+6.5
12.1+5.2

Final pathology
   Adenoma, low grade dysplasia
   Adenoma, high grade dysplasia
   Adenocarcinoma
   Neuroendocrine
   Inflammatory
   Lymphoma

88 (50.9)
35 (20.2)
34 (19.7)

6 (3.5)
9 (5.2)
1 (0.6)

Table 2. Descriptions of procedure

Background / aims: Endoscopic papillectomy (EP) has been 

accepted as a safe and effective alternative therapy to surgery 

for benign papillary lesions. Although EP compares favor-

ably with surgical treatment, the risk of EP-related adverse 

events is not negligible. Bleeding is one of the most feared 

complications, occurring 3% to 20% of cases. However, 

there is a limited studies on which cases are associated with 

post-papillectomy bleeding. This study aimed to evaluate the 

overall safety of the EP and identify significant risk factors of 

post-papillectomy bleeding.

Methods: We retrospectively collected 173 patients who had 

undergone EP in our institutions from 2003 to 2021. We as-

sessed patient- and procedure-related variables to identify 

risk factors associated with the occurrence of post-papil-

lectomy bleeding using univariate and multivariate logistic 

regression analyses.

Results: Among the 173 patients included in this study, the 

incidence of post-papillectomy bleeding was 19.7%, which 

occurred at intraprocedural (13.9%), immediate (1.7%), and 

delayed (6.9%). In univariate analyses, bleeding after papil-

lectomy was associated with female sex (p=0.010), chronic 

liver disorders (p=0.028), endoscopic biliary sphincterotomy 

(p < 0.001), and biliary stent insertion (p=0.001). However, 

female sex (Odds ratio (OR)=2.905; 95% confidence interval 

(95% CI)=1.272-6.635; P=0.011), chronic liver disorders 

(OR=23.897; 95% CI=1.796-317.998; P=0.016), and 

Endoscopic biliary sphincterotomy (OR=4.558; 95% 

CI=1.640-12.662; P=0.004) were associated with post-papil-

lectomy bleeding in multivariate analysis.

Conclusions: Post-papillectomy should be cautiously per-

formed in patient with female and chronic liver disorders. 

During procedures, additional preventive management or 

close observation are necessary in case of biliary 

sphincterotomy.

Keywords: Papillectomy, Bleeding, Chronic liver disorders, 

Sphincterotomy, Thermal coagulation 
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N=173

Pancreatitis
   Mild
   Moderate

15 8.7)
13 (7.5)
2 (1.2)

Bleeding
   Intraprocedural
   Immediate
   Delayed

34 (19.7)
24 (13.9)

3 (1.7)
12 (6.9)

Perforation
   Type II
   Type IV

8 (4.6)
7 (4.0)
1 (0.6)

Cholangitis 5 (2.9)

Others
   Abdominal pain
   Acute cholecystitis
   Aspiration pneumonia
   Fever
   ileus

1 (0.6)
1 (0.6)
1 (0.6)
4 (2.3)
1 (0.6)

Table 3. Postpapillectomy complications

Variables
Bleeding (-)

(n=139)
Bleeding (+)

(n=34)
P value

Age 60.7+13.3 62.0+11.2 0.607

Sex
   Male (n=110)
   Female (n=63)

95 (68.3)
44 (31.7)

15 (44.1)
19 (55.9)

0.010

CCI score
   0 (n=118)
   1 (n=35)
   2 (n=12)
   3 (n=6)
   4 (n=2)

98 (70.5)
25 (18.0)

9 (6.5)
6 (3.6)
3 (1.4)

20 (58.8)
10 (29.4)

3 (8.8)
1 (2.9)

0

0.550

Comorbidity
   Cardiovascular
   Cerebral
   Pulmonary
   CLD
   Diabetes

43 (30.9)
5 (3.6)
6 (4.3)
3 (2.2)

27 (19.4)

14 (41.2)
2 (5.9)
2 (5.9)

4 (11.8)
6 (17.6)

0.309
0.625
0.656
0.028
1.000

Anticoagulants
   Aspirin
   Antiplatelet
   Warfarin

14 (10.1)
11 (7.9)
6 (4.3)
1 (0.7)

4 (11.8)
4 (11.8)

0
0

0.757
0.499
0.599
1.000

Periampullary diverticulum 21 (15.1) 2 (5.9) 0.257

Submucosal injection 11 (7.9) 3 (8.8) 1.000

Resection
   En bloc (n=152)
   Piecemeal (n=21)

123 (88.5)
16 (11.5)

29 (85.3)
5 (14.7)

0.568

EPS
EBS

36 (25.9)
57 (41.0)

12 (35.3)
26 (76.5)

0.290
< 0.001

Pancreatic stent
Biliary stent

51 (36.7)
44 (31.7)

16 (47.1)
22 (64.47)

0.327
0.001

Thermal coagulation for 
resection margin

49 (35.3) 6 (17.6) 0.064

Table 4. Univariate analysis of risk factors for postpapillectomy bleeding

Variables
Bleeding (-)

(n=139)
Bleeding (+)

(n=34)
P value

Pathology
   Adenoma, low grade dyspla-
sia
   Adenoma, high grade dys-
plasia
   Adenocarcinoma
   Neuroendocrine
   Inflammatory
   Lymphoma

75 (54.0)
25 (18.0)
27 (19.4)

3 (2.2)
8 (5.8)
1 (0.7)

13 (38.2)
10 (29.4)
7 (20.6)
3 (8.8)
1 (2.9)

0

0.201

Variables

Incidence of 
postpapillectomy bleeding, %

Multivariate analysis

With 
variable

Without 
variable

P value
Exp 
(B)

95% 
CI

P value

Female sex 30.2 13.6 0.010 2.905 1.272-
6.635

.011

Age > 60 20.4 18.6 0.847 1.114 0.463-
2.680

.809

CCI > 2 20.0 19.6 1.000 0.226 0.025-
2.055

.187

Comorbidity - 
cardiovascular

24.6 17.2 0.309 1.917 0.721-
5.093

.192

Comorbidity - 
cerebral

28.6 19.3 0.625 1.537 0.218-
10.817

.666

Comorbidity - 
pulmonary

25.0 19.4 0.656 1.213 0.202-
7.302

.833

Comorbidity - 
CLD

57.1 18.1 0.028 23.897 1.796-
317.99

8

.016

Comorbidity – 
diabetes

18.2 20.0 1.000 0.796 0.252-
2.521

.699

Anticoagulants 22.2 19.4 0.757 1.156 0.260-
5.136

.848

Table 5. Multivariate logistic regression for postpapillectomy bleeding 
(patient-related variables)

Variables

Incidence of 
postpapillectomy bleeding, %

Multivariate analysis

With 
variable

Without 
variable

P value
Exp 
(B)

95% 
CI

P value

Periampullary 
diverticulum

8.7 21.3 0.257 2.404 0.494 - 
11.710

.277

Su b m u co s a l 
injection

21.4 19.5 1.000 1.093 0.212 - 
5.633

.915

Piecemeal re-
section

23.8 19.1 0.568 0.666 0.178 - 
2.491

.546

EPS 25.0 17.6 0.290 1.874 0.598 - 
5.873

.281

Table 6. Multivariate logistic regression for postpapillectomy bleeding 
(procedure-related variables)
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Variables

Incidence of 
postpapillectomy bleeding, %

Multivariate analysis

With 
variable

Without 
variable

P value
Exp 
(B)

95% 
CI

P value

EBS 31.3 8.9 < 
0.001

4.558 1.640 - 
12.662

.004

P a n c r e a t i c 
stent

23.9 17.0 0.327 0.538 0.189 - 
1.534

.246

Biliary stent 33.3 11.2 0.001 0.470 0.166 - 
1.335

.156

Thermal coag-
ulation

10.9 23.7 0.064 1.493 0.384 - 
5.803

.563

EP-074

Endoscopic Gallbladder Drainage vs. 
Conservative Treatment Following 
Percutaneous Gallbladder Drainage in 
High-risk Surgical Patients without 
Malignancy

Hyung Ku Chon, Kyoung-Hoon Yoo, Tae Hyeon Kim
Internal Medicine, Wonkwang University Medical School and Hospital, 
Iksan, Korea 

Background / aims: There is no consensus guideline in 

acute cholecystitis patients undergoing percutaneous chol-

ecystostomy (PC) but unfit for interval cholecystectomy. The 

aim of current study is to compare the outcomes of endo-

scopic gallbladder drainage (E-GBD) including endoscopic 

trans-papillary gallbladder stenting (ET-GBS) or endoscopic 

ultrasound-guided gallbladder drainage (EUS-GBD) con-

version from PC with conservative treatment following PC 

removal.

Methods: This was retrospectively reviewed of all patients 

with PC for acute cholecystitis between January 2017 and 

December 2020. Consecutive patients who received E-GBD 

conversion from PC or PC removal without interval chol-

ecystectomy nor malignant disease were included. Outcome 

measurement included recurrent acute cholecystitis, un-

planned readmission, recurrent biliary events and mortality.

Results: During the study period, 238 patients were selected 

(63 E-GBD vs 175 conservative treatment). Technical success 

rates and procedural adverse events of ET-GBS conversion 

from PC were 88.7% (55/62), and 4.8% (3/62) and of 

EUS-GBD conversion from PC were 88.7% (8/8), and 0%, 

respectively. E-GBD conversion had the lower rates of re-

current cholecystitis (3 4.8% vs 31 17.7%, p=0.012), and un-

planned readmission due to gallstone in 1 year (11 17.5% vs 

26 14.9%, p=0.136) compared to the conservative following 

PC removal. Mortality rates (47 26.9 % vs 11 17.5%, 

p=0.136) and recurrent biliary events rates (7 30.4 % vs 20 

18.7%, p=0.208) were similar. 

Conclusions: E-GBD conversion were more favorable out-

comes with acceptable adverse events compared to the con-

servative treatment following PC removal. Therefore, 

E-GBD conversion may be considered the promising treat-

ment options in high surgical risk patients with prior PC. 

Keywords: Acute cholecystitis, Endoscopic gallbladder 

drainage, Percutaneous cholecystostomy 

EP-075

Study on Clinical, Paraclinical Characteristics 
and Role of Plasma Exchange in 
Hypertriglyceridemia-induced Acute 
Pancreatitis

Le Thi Thu Hien1, Le Quoc Tuan2, Dinh Cong Tiep2

1Internal Medicine, Thai Nguyen University of Medicine and Pharmacy, 
Thai Nguyen, Vietnam, 2Internal Medicine, Cam Khe Hospital, Phu Tho, 
Vietnam 

Background / aims: Hypertriglyceridemia (HTG) remains a 

leading cause of acute pancreatitis (AP)and has led to sig-

nificant patient morbidity and mortality. 

Aims: To investigate the clinical, paraclinical characteristics 

and role of plasma exchange in patients with HTG-induced 

AP.

Methods: The descriptive study on all of the patients with 

HTG-induced AP between April 2018 and November 2021 at 

Thai Nguyen National Hospital. The TG-lowering in pa-

tients with HTG-induced AP was compared between the 

TPE group and non-TPE group. 

Results: The mean triglyceride  concentrations were 32.35 ± 

21.76 mmol/l.

25.9% severe AP, 34.1% moderate AP and 40% mild AP 

(according to Atlanta).

There is a positive correlation between blood triglyceride lev-

els and severity according to SOFA (r = 0.38) and Ranson 

score (r = 0.36).
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The concentration of TG changed after the first PEX 1: de-

creased from 31.87 mmol/l to 9.3mmol/l.

On day 2, the group with PEX had smaller SOFA and Ranson 

scores than the group without PEX.

Patients with moderate and severe AP with PEX had a lower 

number of days of hospitalization and ICU than the group 

without PEX.

At 24 and 48 hours, conservative treatment resulted in a 

49.23% and 71.43% reduction in TG, while TPE resulted in a 

72.81% and 77.49% reduction in TG, respectively. A more 

rapid decrease of in TG in a short period was clearly asso-

ciated with TPE (P < 0.001). 

Patients with HTG-induced AP in the PEX group had a lower 

mean length of hospital stay, the incidence of acute renal fail-

ure, SIRS, and sepsis than the non-PEX group.

Conclusions: In patients AP with HTG, TPE resulted in a 

short-term and rapid reduction in plasma TG concentrations. 

PEX was the effective treatment in patients HTG-induced 

AP.

Keywords: Clinical, Paraclinical, Plasma Exchange, 

Hypertriglyceridemia, Acute Pancreatitis 

EP-076

Clinical Characteristics and Early Prognostic 
Factors of Severe Acute Pancreatitis

Ha Phuong Linh, Le Quoc Tuan, Dinh Cong Tiep
Internal Medicine, Cam Khe 103 Clinical, Phu Tho, Vietnam 

Background / aims: Acute pancreatitis (AP) is an in-

flammatory disorder that causes a considerable economic 

health burden. Severe acute pancreatitis (SAP) is associated 

with a dramatic increase of mortality ranging between 36 

and 50%. 

Aims: To analyze clinical characteristics and early prognostic 

factors of SAP.

Methods: The required data were collected from 56 SAP pa-

tients admitted to Internal Medicine department at Cam Khe 

103 Clinical from May 2019 to September 2021 and then an-

alyzed retrospectively. Patients with AP were scored accord-

ing to the CTSI (Balthazar score). According to the prog-

nosis, all patients were admitted within 72 hours of onset. 

The participants’ clinical and demographic information, lab-

oratory indices when patients were brought to the intensive 

care unit (ICU), and organ failure were analyzed using uni-

variate and logistic multivariate regression. The logistic re-

gression (LR) model was developed and evaluated by the re-

ceiver operating characteristic (ROC) curve.

Results: The mean age of the study group was 48. The pro-

portion of male was higher than that female. The most com-

mon causes are alcoholism and increased triglycerides. The 

multivariate logistic regression analysis demonstrated that 

ICU admission within 24 hours of onset, serum albumin, 

ARDS, and renal insufficiency were independent early prog-

nostic factors of SAP (P < 0.05). The area under the curve 

(AUC) and 95% CI of the LR model were 0.883 (0.809 - 

0.923) with the optimal threshold of 2.198. The sensitivity 

and specificity were 0.801 and 0.931, respectively.

Conclusions: Hypoalbuminemia, ARDS, and renal in-

sufficiency indicate poor prognosis.

Keywords: Characteristics, Prognostic Factors, Severe Acute 

Pancreatitis 

EP-077

Assessing the Status of Pain Management in 
Patients with Acute Pancreatitis

Le Thi Hoang Yen1, Nguyen Khac Hung Manh2, 
Le Thi Kim Thanh1, Nguyen Thi Dao1

1Internal Medicine, Thai Nguyen National Hospital, Thai Nguyen, 
Vietnam, 2Internal Medicine, Thai Nguyen University of Medicine and 
Pharmacy, Thai Nguyen, Vietnam 

Background / aims: Acute pancreatitis (AP) is one of the 

most common causes of hospitalization for gastrointestinal 

disease. Abdominal pain is one of the major criteria to diag-

nose AP. Mismanagement of acute pain can lead to chronic 

pain, longer hospital stays and poor recovery. 

Aims: to assess the impact of a pain management consult  

and efficacy of opioids with non-opioids in pain manage-

ment in patients with AP.

Methods: The descriptive study on 110 patients with AP 

hospitalization, 72  had a pain consultation with non-opioids 

and opioids for pain management (treatment group), where-

as 38 did not (control group) between May 2019 and 
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December 2021 at Thai Nguyen National Hospital. 

Results: There were statistically significant differences in me-

dian length of stay, median morphine milligram equiv-

alences (MMEs) total between the treatment and control 

groups with comparable severity and pain scores (8.3 vs 4.2 

days, 185.6 vs 31.5 MMEs, respectively, p < 0.01). 

No significant difference in terms of pain intensity at day 1 

(OR 0.81, 95% CI -2.51 to 4.23) was found between opioids 

and non-opioids. Non-opioids has a significant higher risk 

of supplementary analgesic use compared to opioids. 

Opioids did not show a significant increase in the complica-

tions of pancreatitis, nausea and vomiting, sedation, and 

deaths when compared with non-opioids.

Conclusions: This study emphasizes the complexity and  im-

portance of pain management. We found that non-opioids can 

provide adequate pain relief in patients with AP.

Keywords: Acute pancreatitis, Pain management, Non-opioids, 

Opioids 

EP-078

A Case of Hemodynamic Unstable Solder 
due to Traumatic Pancreas Head Injury with 
Pelvic Bone Fracture: Staging Whipple’s 
Operation is an Option?

Sung Yub Jeong1, Hojun Lee2, Yoonhyun Lee1

1General Surgery, Armed Forces Capital Hospital, Korea, 2Trauma 
Center, Armed Forces Capital Hospital, Korea 

Background / aims: Massive disruption of the head of the 

pancreas, devascularization of the C-loop of the duode-

num, or destruction of the ampulla of Vater mandate a 

pancreatoduodenectomy. The timing will depend on the pa-

tient’s hemodynamic status, the physiologic state, and the 

magnitude of associated injuries.

Methods: The mortality rate after Whipple procedures for 

trauma in 170 patients in 52 published reports from 1964 to 

1990 was 33%. In the most recent large civilian series, of 15 

patients (80%) undergoing Whipple procedures from trau-

ma had a staged approach, and the mortality rate was only 

13%.

Results: We report a 30-year-old solder case of traumatic 

pancreas head injury who treated by staging Whipple 

operation.

Conclusions: In traumatic pancreatic injuries, an appro-

priate treatment method should be considered after evalua-

tion of the accompanying injury and the patient’s hemody-

namic status. Staging Whipple’s operation can be an oppor-

tune option in hemodynamic unstable cases.

Keywords: Pancreas Head Injury, Trauma, Whipple’s 

Operation 

EP-079

Circulating Cytokines Allow for 
Identification of Malignant Intraductal 
Papillary Mucinous Neoplasm of the 
Pancreas

Ning Pu1, Qiangda Chen1, Jicheng Zhang1, Hanlin Yin1, 
Dansong Wang1, Yuan Ji2, Shengxiang Rao3, Tiantao Kuang1, 
Xuefeng Xu1, Wenchuan Wu1, Wenhui Lou1

1Pancreatic Surgery, Zhongshan Hospital, Fudan University, China, 
2Pathology, Zhongshan Hospital, Fudan University, China, 3Radiology, 
Zhongshan Hospital, Fudan University, China 

Background / aims: Intraductal papillary mucinous neo-

plasms(IPMNs) are the precursor lesions of pancreatic can-

cer, which need active surgical intervention at the time of 

malignant transformation. However, the current criteria for 

predicting malignant IPMNs remain challenging and 

limited. The objective of this study was to assess the discrim-

inatory performance of circulating cytokines containing 

TNF-α,IL-2R,IL-6,IL-8 for malignant transformation of 

IPMNs, and build a novel predictive model.

Methods: The retrospective and prospective patients sepa-

rately from March 2016 to December 2019 and from March 

2020 to January 2021 who were diagnosed as IPMNs were 

consecutively collected and analyzed.

Results: The circulating TNF-α,IL-2R, IL-6, and IL-8 levels 

were significantly elevated in malignant IPMNs, and verified 

as independent factors for malignant IPMNs(p<0.05). Then, 

a novel score, circulating cytokine score(CCS), was calcu-

lated and proved to be an independent predictive indicator 

with higher area under curves(AUCs) than each cytokine 

alone (p<0.001). Besides CSS, two high-risk stigmata fea-

tures containing presence of solid component(PSC) and 
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main pancreatic duct(MPD) dilation≥10mm were also con-

firmed as independent indicators for predicting malignant 

IPMNs. Finally, a novel nomogram incorporating CCS with 

these two high-risk stigmata features showed a remarkable 

diagnostic performance both in the training and validation 

cohorts with AUCs of 0.928 and 0.873, respectively.

Conclusions: The circulating TNF-α, IL-2R, IL-6, and IL-8 

levels were significantly elevated in malignant IPMNs, and 

verified as independent factors for malignant IPMNs 

(p<0.05). Then, a novel score, circulating cytokine 

score(CCS), was calculated and proved to be an independent 

predictive indicator with higher area under curves(AUCs) 

than each cytokine alone(p<0.001). Besides CSS, two 

high-risk stigmata features containing presence of solid com-

ponent(PSC) and main pancreatic duct(MPD) dilation≥
10mm were also confirmed as independent indicators for 

predicting malignant IPMNs. Finally, a novel nomogram in-

corporating CCS with these two high-risk stigmata features 

showed a remarkable diagnostic performance both in the 

training and validation cohorts with AUCs of 0.928 and 

0.873, respectively.

Keywords: None 

EP-080

Association between Hypertriglyceridemic 
Waist Phenotype and Risk of Acute 
Pancreatitis: A Nationwide 
Population-based Study

Kwang Hyun Chung1, Young Hoon Choi2, In Rae Cho3, 
Byoung Kwan Son1, Ji Kon Ryu3, Yong-Tae Kim3, 
Kyung-Do Han4, Sang Hyub Lee3

1Division of Gastroenterology, Department of Internal Medicine, 
Uijeongbu Eulji Medical Center, Eulji University School of Medicine, 
Uijeongbu, Korea, 2Department of Internal Medicine, College of 
Medicine, the Catholic University of Korea, Seoul, Korea, 3Department 
of Internal Medicine and Liver Research Institute, Seoul National 
University Hospital, Seoul National University College of Medicine, 
Seoul, Korea, 4Department of Statistics and Actuarial Science, Soongsil 
University, Seoul, Korea 

Background / aims: Metabolic syndrome is one of the major 

risk factors for acute pancreatitis. The hypertriglyceridemic 

waist (HTGW) phenotype, an index to assess metabolic syn-

drome could be a useful predictive marker for the risk of 

acute pancreatitis. We aimed to evaluate the association be-

tween the HTGW phenotype and the risk of acute pan-

creatitis with a nationwide population-based cohort. 

Methods: A total of 3,912,551 adults who underwent health 

checkups under the National Health Insurance Service in 

2009 were enrolled in this study. Subjects with both increased 

waist circumference (WC) and elevated blood triglyceride 

concentrations were defined as the HTGW phenotype. The 

participants were divided into four groups, classified as 

NWNT (normal WC-normal triglycerides), EWNT (elevated 

WC-normal triglycerides), NWET (normal WC-elevated tri-

glycerides), and HTGW. The WC-triglyceride index (WTI) is 

a quantitative indicator of the HTGW phenotype which is 

calculated by multiplying WC (cm) by triglyceride levels (m-

mol/L). The clinical course of the subjects was monitored 

until December 31, 2018. The adjusted hazard ratios of acute 

pancreatitis in each group were estimated according to WTI.

Results: During the follow-up, there were a total of 8,933 of 

acute pancreatitis occurrences. The incidence of acute pan-

creatitis in all subjects were 0.278 per 1,000 person-year. The 

HTGW group had the highest incidence (0.444), followed by 

the NWET (0.381), and EWNT(0.316) groups. The HTGW 

group had a significant higher incidence of acute pancreatitis 

than the other groups (HR 1.364, 95% CI, 1.279 - 1.454). 

The risk of acute pancreatitis steadily increased as the WTI 

increased (HR 1.847, 95% CI, 1.657 - 2.058 in tenth decile).

Conclusions: The HTGW phenotype is confirmed to be an 

independent risk factor that increases the risk of acute 

pancreatitis.

Keywords: Acute pancreatitis, Hypertriglyceridemic waist, 

Risk factors, Cohort study, Nationwide study 
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Background / aims: Diabetes mellitus is a major risk factor 

for the development of dementia. Systemic inflammation is 

also related with dementia. Therefore, the effect of acute 

pancreatitis, one of the most common systemic in-

flammations, on dementia was investigated in patients with 

type 2 diabetes.

Methods: Data was collected from the Korean National 

Health Insurance Service. The study sample included type 2 

diabetes patients who received general health examination 

from 2009 to 2012. The development of dementia was eval-

uated according to the history of acute pancreatitis. Cox pro-

portional hazard regression analysis was used to evaluate the 

association between acute pancreatitis and dementia with 

adjustment of potential confounders.

Results: Amongst the 2,328,671 participants in total, 4,463 

patients had a history of acute pancreatitis before the health 

examination. All-cause dementia developed in 194,436 par-

ticipants (8.3%). Previous history of acute pancreatitis was 

the significant risk factor of dementia after adjustment of 

confounders (HR 1.457 95% CI 1.323–1.605). In the sub-

group analysis, subgroups of under 65 years of age, male, 

current smoker and drinker were significant risk factors for 

dementia in patients with a history of acute pancreatitis.

Conclusions: The history of acute pancreatitis was asso-

ciated with the development of dementia in diabetic patients. 

If a diabetic individual accompanies risk factors for de-

mentia, more attention should be paid to prevent the devel-

opment of dementia.

Keywords: Inflammation, Alzheimer's disease, Vascular de-

mentia, Big data, Systemic inflammatory response syndrome 
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Low Body Mass Index Increases the Risk of 
Acute Pancreatitis in Type 2 Diabetes: A 
Nationwide Cohort Study

Young Hoon Choi1, Kyung-Do Han2, In Rae Cho3, In Seok Lee1, 
Ji Kon Ryu3, Yong-Tae Kim3, Kwang Hyun Chung4, 
Sang Hyub Lee 3

1Department of Internal Medicine, College of Medicine, the Catholic 
University of Korea, Seoul, Korea, 2Department of Statistics and 
Actuarial Science, Soongsil University, Seoul, Korea, 3Department of 
Internal Medicine and Liver Research Institute, Seoul National 
University Hospital, Seoul National University College of Medicine, 

Seoul, Korea, 4Division of Gastroenterology, Department of Internal 
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Background / aims: Type 2 diabetes is known as a risk factor 

for acute pancreatitis, but the risk of acute pancreatitis ac-

cording to glycemic status and body mass index (BMI) is re-

mained unknown. Therefore, we aimed to investigate the 

risk of acute pancreatitis according to BMI and glycemic sta-

tus in patients with type 2 diabetes.

Methods: We included 3,912,496 subjects from the Korean 

National Health Insurance System cohort who underwent 

National Health Screening program in 2009. Subjects' clin-

ical course was followed until December 2018. BMI and gly-

cemic status were categorized into five groups, respectively. 

Hazard ratio (HR)s and 95% confidence intervals of acute 

pancreatitis according to BMI and glycemic status were cal-

culated using the Cox proportional hazards models with ad-

justing clinical factors.

Results: The adjusted HRs of acute pancreatitis was highest 

in the underweight group (BMI < 18.5) in all five glycemic 

status categories. The HR of acute pancreatitis in the under-

weight group increased as the glycemic status worsened ex-

cluding diabetes ≥ 5 years group (HR 1.381 for normal fast-

ing glucose; 1.805 for impaired fasting glucose; 2.332 for new 

onset diabetes; 4.51 for diabetes duration < 5 years; 4.135 for 

diabetes duration ≥ 5 years). Sustained underweight group 

also showed the highest HR of acute pancreatitis with or 

without type 2 diabetes (HR 1.674 for non-diabetes and 

1.311 for diabetes).

Conclusions: We found that the risk of acute pancreatitis 

was further increased in the underweight group, depending 

on the status and duration of type 2 diabetes.

Keywords: Pancreatitis, Diabetes Mellitus, Body Mass Index, 

Cohort Studies, Nationwide Studies 
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Background / aims: Existing studies regarding the associa-

tion between smoking and acute pancreatitis are few in 

number. In addition, there are no studies on the Asian pop-

ulation regarding the risk of acute pancreatitis and its associ-

ation to changes in smoking behavior. The aim of this study 

was to investigate the incidence of acute pancreatitis accord-

ing to smoking habits and smoking habit changes of the 

Korean population.

Methods: We used clinical data from individuals (aged 20 

years or older) who received health examinations arranged 

by the Korean National Health Insurance Service in 2009 (n 

= 4,238,822) or in 2009 and 2011 (n = 2,617,306). The in-

cidence of acute pancreatitis was analyzed according to 

smoking status or smoking habit change reported by in-

dividuals during their health examination. Newly diagnosed 

acute pancreatitis was identified using claims data from base-

line to the date of diagnosis or until December 31, 2018.

Results: The risk of acute pancreatitis was significantly high-

er in current smokers compared to never-smokers regardless 

of age or sex. The adjusted hazard ratio (HR) of acute pan-

creatitis in current smokers increased according to the 

amount of smoking (HR 1.28; 95% confidence interval (CI), 

1.12-1.45 in < 10 cigarettes/day, HR 1.4; CI, 1.3-1.52 in 

10-19 cigarettes/day, HR 1.66; CI, 1.55-1.78 in ≥ 20 ciga-

rettes/day). The adjusted HR of acute pancreatitis in con-

tinuous smokers was 1.66 (CI, 1.53-1.8) compared with nev-

er-smokers, and was higher than smokers who quit smoking 

(HR 1.34; CI, 1.17-1.54).

Conclusions: In this Korean population-based cohort study, 

smoking increased the incidence of acute pancreatitis in a 

dose dependent manner, and smoking cessation helped de-

crease the incidence of acute pancreatitis.

Keywords: Acute pancreatitis, Smoking, Population-based 

cohort study 
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Acute Pancreatitis Increases the Risk of 
Gastrointestinal Cancer in Type 2 Diabetic 
Patients: A Korean Nationwide Cohort Study
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1Department of Internal Medicine, Seoul National University Hospital, 
Seoul, Korea, 2Department of Internal Medicine, Seoul National 
University College of Medicine, Seoul Metropolitan Government Seoul 
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Background / aims: Patients with history of acute pan-

creatitis (AP) or diabetes have an increased risk of pancreatic 

cancer. However, the association between AP and other gas-

trointestinal cancers in diabetic patients is currently not well 

understood. Thus, the objective of this nationwide cohort 

study was to investigate the association between AP and gas-

trointestinal cancers in type 2 diabetic patients.

Methods: Data from the Korean National Health Insurance 

Service database were analyzed. Participants with diabetes 

who underwent a general health examination between 2009 

and 2012 were followed up for cancer development until 

December 2018. They were divided into two groups accord-

ing to AP history. The primary outcome was the occurrence 

of gastrointestinal cancer. 

Results: A total of 2,263,184 patients were included in the fi-

nal analysis. Of them, 2,390 patients were assigned into the 

AP group. Patients in the AP group were found to have a sig-

nificant higher risk for gastrointestinal cancer except for 

esophageal cancer as follows: gastric cancer (aHR = 1.637, 

95% CI: 1.323–2.025), colorectal cancer (aHR = 2.183, 95% 

CI: 1.899–2.51), liver cancer (aHR = 2.216, 95% CI: 1.874–
2.621), pancreatic cancer (aHR = 4.558, 95% CI: 4.078–
5.095), bile duct cancer (aHR = 3.996, 95% CI: 3.091–
5.269), and gallbladder cancer (aHR = 2.445, 95% CI: 1.459–
4.099).

Conclusions: The history of AP particularly increases the 

risk of gastrointestinal cancer in diabetic patients. Thus, it is 

necessary to investigate the history of AP in diabetic patients 

and more actively recommend screening for gastrointestinal 

cancers in such patients. 

Keywords: Acute Pancreatitis, Diabetes Mellitus, Gastrointestinal 

Cancer, Nationwide Cohort study 
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DM status N
Events 

(n)
PYs

Incidence 
per 1,000 PY

HR(95% CI)

Unadjusted Adjusted -Model 1 Adjusted -Model 2

Non-DM vs DM 　 　 　 　 　 　 　
Non-DM (normal+IFG) 3570676 7334 29398294.94 0.24947 1(Ref.) 1(Ref.) 1(Ref.)

DM 341820 1599 2718421.99 0.58821 2.362(2.237,2.493) 1.682(1.591,1.778) 1.547(1.462,1.637)

Glycemic status

Normal 2679854 4921 22105281.33 0.22262 1(Ref.) 1(Ref.) 1(Ref.)

IFG 890822 2413 7293013.61 0.33086 1.487(1.416,1.561) 1.24(1.18,1.302) 1.181(1.124,1.241)

DM 341820 1599 2718421.99 0.58821 2.647(2.502,2.8) 1.81(1.707,1.92) 1.644(1.549,1.745)

All subgroups

Normal 2,679,854 4,921 22105281.33 0.22262 1(Ref.) 1(Ref.) 1(Ref.)

IFG 890,822 2,413 7293013.61 0.33086 1.487(1.416-1.561) 1.240(1.180-1.303) 1.182(1.125-1.242)

New onset DM 116,806 456 939643.64 0.48529 2.185(1.985-2.405) 1.652(1.500-1.820) 1.467(1.331-1.616)

DM duration <5 years 115,635 578 925130.71 0.62478 2.805(2.574-3.058) 1.905(1.745-2.080) 1.735(1.588-1.896)

DM duration ≥5 years 109,379 565 853647.64 0.66187 2.981(2.732-3.252) 1.870(1.709-2.045) 1.734(1.584-1.898)

Table 1. Incidence rates and multivariate aHRs of acute pancreatitis according to glycemic status and duration of diabetes 
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Association between Glycemic Status and the 
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Population-based Study
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Namyoung Park1, Min Woo Lee1, Woo Hyun Paik1, Ji Kon Ryu1, 
Yong-Tae Kim1

1Department of Internal Medicine and Liver Research Institute, Seoul 
National University College of Medicine, Seoul, Korea, 2Department of 
Statistics and Actuarial Science, Soongsil University, Seoul, Korea, 
3Department of Internal Medicine, The Catholic University of Korea 
College of Medicine, Seoul, Korea, 4Division of Gastroenterology, 
Department of Internal Medicine, Uijeongbu Eulji Medical Center, Eulji 
University School of Medicine, Uijeongbu, Korea 

Background / aims: Although relationship between diabetes 

and occurrence of acute pancreatitis (AP) have been re-

ported, the risk of AP according to the duration and severity 

of diabetes is not yet clear. We aimed to investigate the risk of 

AP according to the different glycemic status and presence of 

comorbidities through a nationwide population-based study.

Methods: A total of 3,912,496 adults who underwent health 

examinations under the National Health Insurance Service 

in 2009 were investigated. All subjects were categorized by 

glycemic status as normoglycemia, impaired fasting glucose 

(IFG), new-onset diabetes, or known diabetes (duration <5 

years or ≥5 years). Baseline characteristics and presence of 

comorbidity at the time of health checkup were investigated, 

and the occurrence of AP was followed up until December 

31, 2018. We estimated adjusted hazard ratios (aHRs) for AP 

occurrence in each category.

Results: During observation period of 32,116,716.93 per-

son-years, 8,933 cases of AP occurred. Compared with nor-

moglycemia, aHRs (95% CI) were 1.182 (1.125–1.242) in 

IFG, 1.467 (1.331–1.616) in new-onset diabetes, 1.735 (1.588

–1.896) in known diabetes <5 years, and 1.734 (1.584–1.898) 

in known diabetes ≥5 years. Risk of AP occurrence gradually 

increased as the serum glucose level increased. It was con-

firmed that the presence of comorbidities had a synergistic 

effect on the relationship between diabetes and AP 

occurrence. In same glycemic status, the AP risk was higher 

than subjects without comorbidities. And, in patients with 

comorbidities, the AP risk increased as the DM duration 

increased. For example, when the CKD is present, the aHRs 

for AP were 1.899 (1.506–2.394), and 2.364 (1.984–2.817), 

respectively.

Conclusions: As glycemic status worsens, the risk of acute 

pancreatitis increases and there is synergistic effect when co-

morbidities coexist. To reduce the risk of AP, active control of 

factors that can cause AP should be considered in patients 

with long-standing diabetes with comorbidities.

Keywords: Acute pancreatitis, Diabetes mellitus, Glycemic 

status, Risk factor, Comorbidity 
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DM status N
Events 

(n)
PYs

Incidence 
per 1,000 PY

HR(95% CI)

Unadjusted Adjusted -Model 1 Adjusted -Model 2

Serum Glucose level

~ 80 447,190 771 3690029.5 0.20894 1(Ref.) 1(Ref.) 1(Ref.)

81~90   1,043,592 1780 8613399.87 0.20665 0.989(0.909,1.076) 0.939(0.863,1.022) 0.95(0.873,1.034)

91~100  1,223,970 2552 10072644.62 0.25336 1.213(1.119,1.315) 1.045(0.964,1.133) 1.043(0.962,1.131)

101~110 614,540 1608 5036767.88 0.31925 1.529(1.403,1.666) 1.193(1.094,1.3) 1.156(1.06,1.261)

111~120 257,207 838 2092072.63 0.40056 1.919(1.74,2.116) 1.361(1.233,1.502) 1.279(1.158,1.412)

121~130 117,992 442 952538.33 0.46402 2.223(1.978,2.499) 1.48(1.316,1.666) 1.361(1.209,1.532)

131~140 58,746 247 472491.27 0.52276 2.505(2.171,2.891) 1.619(1.402,1.871) 1.474(1.275,1.703)

141~160 62,324 270 498990.15 0.54109 2.593(2.258,2.979) 1.655(1.439,1.903) 1.492(1.297,1.717)

161~180 30,772 145 245408.14 0.59085 2.833(2.372,3.383) 1.804(1.509,2.156) 1.62(1.355,1.937)

181~200 18,065 70 143559.07 0.4876 2.338(1.831,2.987) 1.518(1.188,1.94) 1.344(1.052,1.718)

200~ 38,098 210 298815.49 0.70277 3.375(2.898,3.932) 2.285(1.96,2.664) 1.991(1.707,2.321)
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EP-086

Polymorphisms of the Tumour Necrosis 
Factor Alpha (TNF-α) Gene and the Severity 
of Acute Pancreatitis: A Systematic Review 
and Meta-analysis

Wing Kiu Chou1, Stephen Lam2, Bhaskar Kumar2

1Norwich Medical School, University of East Anglia, Norwich, United 
Kingdom, 2Department of General Surgery, Norfolk and Norwich 
University Hospital Nhs Trust, Norwich, United Kingdom 

Background / aims: Acute pancreatitis (AP) has a wide 

spectrum of clinical severity, from mild to life-threatening. 

Profound systemic inflammatory activation is a well-estab-

lished mechanism in the pathogenesis of AP. Genetic var-

iants in the pro-inflammatory gene, tumour necrosis fac-

tor-alpha (TNF-α), may determine why some patients prog-

ress to a severe form of AP, while others do not and could be a 

potential therapeutic drug target. We undertook a systematic 

review of single nucleotide polymorphisms (SNPs) of TNF-α 
to determine whether genetic variants were associated with 

disease severity.

Methods: We searched MEDLINE and Embase databases via 

the OVID interface. Studies which investigated SNPs in 

TNF-α and their associations with disease severity or compli-

cations in patients with mild and severe forms of AP were 

included. A meta-analysis was conducted in selected variants 

reported by at least two studies. 

Results: Seven studies which reported on six genetic variants 

of TNF-α were included. Two studies reported significant as-

sociations for polymorphisms of TNF-α 1031 and TNF-α 
863 and disease severity, however, these variants were not in-

vestigated by any other studies. TNF-308G>A and 

TNF-238G>A polymorphisms were reported by five and two 

studies respectively and selected for meta-analysis. In our 

meta-analysis 271 cases of severe pancreatitis and 495 cases 

of mild pancreatitis were included from five studies. We esti-

mated a pooled odds ratio of 1.07 (95% CI 0.75-1.52), 

p=0.24 for the -308G>A polymorphism, and risk of severe 

AP. No significant associations were found in the analysis of 

two studies for polymorphism -238G>A of 44 cases of severe 

disease and 247 cases of mild disease (OR 1.61; 95% CI 

0.48-5.39; p=0.08).

Conclusions: Our meta-analysis suggests polymorphisms of 

TNF-α were not associated with disease severity in acute 

pancreatitis.

Keywords: Acute pancreatitis, Single nucleotide poly-

morphism, Genetic variation, Tumour necrosis factor 
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1Internal Medicine, The Catholic University of Korea, Seoul, Korea, 
2Radiology, Samsung Medical Center, Seoul, Korea, 3Internal Medicine, 
Hallym University Sacred Heart Hospital, Anyang, Korea, 4Radiology, 
Hallym University Sacred Heart Hospital, Anyang, Korea, 5Internal 
Medicine, Asan Medical Center, Seoul, Korea 

Background / aims: Differentiation of autoimmune pan-

creatitis (AIP) from pancreatic ductal adenocarcinoma 

(PDAC) may represent a diagnostic imaging challenge. We 

aimed to identify reliable MRI features for differentiating 

AIP from PDAC and to summarize their diagnostic accuracy.

Methods: We conducted a systematic literature review and 

meta-analysis using PubMed, EMBASE, and the Cochrane 

Library to identify original articles published between 

January 2006 and July 2021. The pooled diagnostic accuracy, 

including the diagnostic odds ratios (DORs) with 95% con-

fidence intervals (CIs) of the identified features, was calcu-

lated using a bivariate random effects model.

Results: Twelve studies were included, and 92 overlapping 

descriptors were subsumed under 16 MRI features. Ten fea-

tures favoring AIP were diffuse enlargement (DOR, 75; 95% 

CI, 9–594), capsule-like rim (DOR, 52; 95% CI, 20–131), 

multiple main pancreatic duct (MPD) strictures (DOR, 47; 

95% CI, 17–129), homogeneous delayed enhancement 

(DOR, 46; 95% CI, 21–104), low apparent diffusion co-

efficient value (DOR, 30), speckled enhancement (DOR, 

30), multiple pancreatic masses (DOR, 29), tapered narrow-

ing of MPD (DOR, 15), penetrating duct sign (DOR, 14), 

and delayed enhancement (DOR, 13). Six features favoring 

PDAC were target type enhancement (DOR, 41; 95% CI, 11–
158), discrete pancreatic mass (DOR, 35; 95% CI, 15–80), 

upstream MPD dilatation (DOR, 13), peripancreatic fat in-
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Total subjects n=70

Characteristics n

Gender

Male (n, %) 41 (58.6%)

Female (n, %) 29 (41.4%)

Age (mean ± SD) 40.89 ±14.22 (18-79)

20-40 yo (n, %) 48 (68.6%)

>40 (n, %) 22 (31.4%)

Presenting symptom

Upper abdominal pain (n, %) 68 (97.1%)

Decreased of consciousness (n, %) 2 (2.9%)

Findings on abdominal ultrasound

Diffuse or focal pancreatic parenchymal en-
largement (n, %)

35 (50.0%)

Gallstone (n, %) 7 (10.0%)

Pancreatic head mass (n, %) 6 (8.6%)

Normal (n, %) 22 (31.4%)

Etiology

Gallstone (n, %) 28 (40%)

Pancreatic head cancer (n, %) 6 (8.6%)

Common bile duct stone (n, %) 6 (8.6%)

Hypertriglyceridemia (n, %) 3 (4.3 %)

Cholangio carcinoma (n, %) 2 (2.9%)

Alcohol (n, %) 1 (1.4%)

HIV (n, %) 1 (1.4%)

Drug (n, %) 1 (1.4%)

Table 1. Characteristics of patients with acute pancreatitis

filtration (DOR, 10), upstream parenchymal atrophy (DOR, 

5), and vascular involvement (DOR, 3).

Conclusions: This study identified 16 informative MRI fea-

tures to differentiate AIP from PDAC. Among them, diffuse 

enlargement, capsule-like rim, multiple MPD strictures, and 

homogeneous delayed enhancement favored AIP with the 

highest DORs, whereas discrete mass and target type en-

hancement favored PDAC.

Keywords: Autoimmune pancreatitis, Pancreatic neoplasms, 

Magnetic resonance imaging, Diagnosis, Odds ratio 
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Acute Pancreatitis: A Cross-sectional Study 
of Etiology, Clinical Profile, and Outcomes 
During the Last Five Years in Sanglah 
Hospital Bali
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1Internal Medicine Department, Faculty of Medicine, Udayana 
University/ Sanglah Hospital, Bali, Indonesia, 2Division of 
Gastro-entero-hepatology, Internal Medicine Department, Faculty of 
Medicine, Udayana University/ Sanglah Hospital, Bali, Indonesia 

Background / aims: To explore the etiologies, patient’s char-

acteristics, and outcomes of acute pancreatitis cases who 

were admitted to Sanglah Hospital Bali.

Methods: This cross-sectional study was involving patients 

with acute pancreatitis, age ≥18 years, who were admitted 

from 2017 to 2021. Data were collected from the medical re-

cord, including demographic, presenting symptoms, labo-

ratory and radiological examinations, the severity of disease, 

and outcomes. The diagnosis and disease severity of acute 

pancreatitis was assessed according to the Atlanta Criteria. 

Patients with chronic pancreatitis, or incomplete laboratory 

or radiological examination data were excluded from this 

study.

Results: We enrolled a total of 70 patients, who were pre-

dominantly male (n=41, 58.6%). The mean age was 40.89 

years ±14.22 (18-79), with peak incidence was in the second 

to the fourth decade (68.6%). The incidence was increased 

from 2017 to 2021, with the highest number of cases was in 

2021 (n=25, 35.7%). Among patients with known etiologies, 

gallstone was the most common cause (54.9%), followed by 

pancreatic or biliary tumors (15.3%). Characteristic ultra-

sound findings of acute pancreatitis were detected in 50% of 

patients and 31.4% of patients has a normal result. Our pa-

tients were predominantly presenting with mild and moder-

ate disease, 55.7% and 31.4% respectively. The overall mor-

tality rate was 2.9%. Level of BUN (r= 0.50, p<0.001), hema-

tocrit (r= 0.39, p 0.023), and base excess (BE) (r= -0.47, 

p<0.001) on admission were significantly associated with the 

degree of disease severity.

Conclusions: The incidence of acute pancreatitis in our hos-

pital was increasing during the last 5 years and is caused by 

gallstone in most cases. Patients were predominantly pre-

senting with mild and moderate disease. The degree of dis-

ease severity was associated with the level of BUN, hema-

tocrit, and BE on admission.

Keywords: Acute pancreatitis, Epidemiology, Outcome 
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COVID-19 infection (n, %) 1 (1.4%)

Hypercalcemia (n, %) 1 (1.4%)

Bacterial infection (n, %) 1 (1.4%)

Unknown (n, %) 19 (27.1%)

Disease severity

Mild (n, %) 39 (55.7%)

Moderate (n, %) 22 (31.4%)

Severe (n, %) 9 (12.9%)

Outcome

Survive (n, %) 68 (97.1%)

In-hospital mortality (n, %) 2 (2.9%)

Associated factor Correlation coefficient p value

Age -0.098 0,418

Amylase level on admission 0.117 0.333

Lipase level on admission 0.065 0.592

BUN 0.50 <0.001

Hematocrit 0.39 0.0023

Base excess -0.475 <0.001

Table 2. Factors associated with severe disease

Figure 1. Incidence of Acute Pancreatitis in Sanglah Hospital Bali 2017-2021
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Background / aims: The association between pancreatic 

exocrine insufficiency (PEI) and morphologic findings in 

chronic pancreatitis has not been fully studied. The aim of 

this study was to investigate the correlation between PEI se-

verity and computed tomography (CT)-based morphologic 

severity in patients with chronic pancreatitis.

Methods: This multicenter retrospective study included 180 

patients with chronic pancreatitis aged 18 years or older be-

tween January 2018 and December 2021. PEI severity was 

measured by PEI questionnaire (PEI-Q), and morphologic 

severity was measured using a CT-based scoring system in-

cluding pancreatic duct caliber, pancreatic duct stricture or 

intraductal obstructing calculus, pancreatic atrophy, and 

pancreatic calcification. In addition, 55 patients who re-

ceived pancreatic enzyme replacement therapy (PERT) were 

evaluated by PEI-Q whether PEI improved after PERT.

Results: PEI severity was normal (n = 89), mild (n = 69), 

moderate (n = 14), and severe (n = 8). Pancreatic duct caliber 

and pancreatic duct stricture or intraductal obstructing cal-

culus had significantly small associations with PEI severity 

(Cramer’s V = 0.121 and 0.141, respectively). Pancreatic 

atrophy and pancreatic calcification were not significantly as-

sociated with PEI severity. PEI severity showed a significant 

improvement after PERT (P < 0.001).

Conclusions: Pancreatic duct caliber and pancreatic duct 

stricture or intraductal obstructing calculus showed small as-

sociations with PEI severity. In addition, PEI-Q could be a use-

ful indicator to assess whether PEI has improved after PERT.

Keywords: Chronic pancreatitis, Pancreatic exocrine in-

sufficiency, Computed tomography 
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EP-090

Risk Factors of Acute Pancreatitis in Young 
Adult: Nationwide Population-based Cohort 
Study in Korea

Namyoung Park1, Jae Min Lee2, Jin Myung Park3, 
Sang Hyub Lee1, Min Woo Lee1, Jin Ho Choi1, In Rae Cho1, 
Woo Hyun Paik1, Ji Kon Ryu1, Yong-Tae Kim1, Kyung-Do Han4

1Departments of Internal Medicine and Liver Research Institute, Seoul 
National University Hospital, Seoul, Korea, 2Department of Internal 
Medicine, Gyeongsang National University College of Medicine, 
Gyeongsang National University Changwon Hospital, Changwon, Korea, 
3Department of Internal Medicine, Kangwon National University 
Hospital, Kangwon National University School of Medicine, 
Chuncheon, Korea, 4Department of Statistics and Actuarial Science, 
Soongsil University, Seoul, Korea 

Background / aims: The risk factors of acute pancreatitis 

(AP) in young adult population have not been fully studied. 

This study aimed to identify the risk factors for AP in young 

adults through a Korean nationwide cohort in their 20s.

Methods: From a Korean population-based cohort with in-

dividuals who underwent national health examination, a to-

tal 471,098 individuals between the ages of 20 and 29 were 

analyzed. For identifying the newly diagnosed AP, the linked 

claims database was used and the median follow-up period 

was 8.27 years.

Results: The incidences of AP were 18.8 and 9.8 per 100,000 

person-years in male and female participants, respectively. 

Alcohol consumption and smoking were associated with the 

higher risk of AP. The risk of AP development was higher in 

light to moderate drinker (Hazard ratio HR 1.286, 95% 

Confidence interval CI 1.035-1.596) and in heavy drinker 

(HR 2.854, 95% CI 2.196-3.709) than non-drinker. 

Ex-smokers (HR 1.510, 95% CI 1.097-2.078) and current 

smokers (HR 1.725, 95% CI 1.373-2.167) also showed high-

er AP risk than never smokers. The dyslipidemia including 

hypertriglyceridemia and obesity were associated with the 

higher AP risk. 

Conclusions: In the young adult population, alcohol con-

sumption, cigarette smoking, dyslipidemia, and obesity were 

associated with a higher risk of developing AP.

Keywords: Acute pancreatitis, Risk factor, Young adult 

EP-091

Comparison of Prognostic Value of 
Inflammatory Markers of Interleukin-6, 
Procalcitonin and C-reactive Protein in the 
Early Stage of Acute Pancreatitis

Min Young Do1, In Rae Cho2, So Young Han1, Sung Ill Jang1, 
Dong Ki Lee1, Jae Hee Cho1

1Department of Internal Medicine, Gangnam Severance Hospital, Yonsei 
University College of Medicine, Seoul, Korea, 2Department of Internal 
Medicine and Liver Research Institute, Seoul National University College 
of Medicine, Seoul, Korea 

Background / aims: Acute pancreatitis (AP) is an in-

flammatory disease of the pancreas caused by various causes. 

Although severe or necrotizing pancreatitis can be developed 

in some patients, most of AP patients show mild AP that re-

quires only short-term hospitalization with conservative 

management. Early identification of patients who will be 

confined to mild AP can help to establish treatment plans 

and allocate medical resources. Thus, we aimed to investigate 

the predictive value of inflammatory markers including in-

terleukin-6 (IL-6), procalcitonin and C-reactive protein 

(CRP) in discrimination of mild AP from moderate and se-

vere AP.

Methods: Patients who underwent simultaneously three in-

flammatory marker tests of IL-6, procalcitonin and CRP 

were retrospectively investigated. All three markers were ob-

tained on admission, and CRP was additionally measured 24 

hours after admission (CRP2). Severity of AP was defined by 

the revised Atlanta Classification. The predictive value of in-

flammatory markers and scoring systems were investigated 

by the receiver operating characteristic (ROC) curve analysis 

and logistic regression analysis

Results: Out of 103 patients analysed, 42 (40.8%) patients 

were diagnosed as mild AP and 53 (51.5%) and 8 (7.8%) pa-

tients were diagnosed as moderately-severe and severe AP, 

respectively. The AUROCs (95% CI) of IL-6, CRP, procalci-

tonin, and CRP2 were 0.755 (0.656-0.854), 0.652 

(0.540-0.765), 0.674 (0.566-0.782), and 0.787 (0.696-878), 

respectively. The AUROC of BISAP, APACHE-II, and 

Ranson score were 0.498 (0.384-0.612), 0.609 (0.500-0.719), 

and 0.656 (0.551-0.761), respectively. Diagnostic sensitivity, 

specificity, and accuracy to predict mild AP were, re-

spectively, 83.3%, 62.3%, and 70.9% in IL-6 <50pg/ml, 

78.6%, 63.9%, and 69.9% in CRP24 <50mg/L, and 64.3%, 
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49.2%, 55.3% in APACHE-II score <8.

Conclusions: Assessment of IL-6 at admission and CRP 24 

hours after admission showed acceptable performance in 

discrimination of mild AP from more severe cases. They are 

more useful than procalcitonin and CRP at admission.

Keywords: Acute pancreatitis, Severity, Interleukin 6, C re-

active protein, Procalcitonin 

EP-092

Terminal Ileitis and Colitis in a Patient with 
IgG4-associated Cholangitis: a Case Report

Anna Ufimtseva, Alexey Okhlobystin
Department of Internal Disease Propedeutics, Gastoenterology and 
Hepatology, Sechenov University, Moscow, Russian Federation 

A 42-year-old male patient admitted for development of liquid 

stool up to 6 times per day. Four years prior to admission he de-

veloped painless obstructive jaundice. Abdominal MRI re-

vealed stricture of the terminal common bile duct with biliary 

hypertension for which patient underwent bile duct stenting. 

Later patient developed partial duodenal obstruction due to en-

larged pancreatic head that led to gastro-jejunostomy, hep-

atico-jejunostomy and entero-enterostomy. Blood tests 

showed increased ESR, 1.5-fold increase in transaminases and 

alkaline phosphatase and 2-fold increase in IgG4. Irregular pan-

creatic mass 65x31x37 mm in size was found at abdominal CT. 

Colonoscopy detected multiple ileal erosions and ulcers up to 

8 mm, erosions in the cecum and ascending colon. 

Immunohistochemistry for IgG4 of pancreatic biopsies re-

vealed >100 of IgG4-positive cells per HPV with IgG4/IgG ratio 

of 0.40. Intestinal biopsies contained only few IgG4-positive 

cells, which was not sufficient for histological diagnosis of 

IgG4-associated ileitis or colitis. We diagnosed the patient with 

AIP type 1, IgG4–sclerosing cholangitis and ileocolitis. The 

treatment was 40 mg of oral steroids once a day for 4 weeks. That 

resulted in normalization of bowel movements, serum ALP, 

transaminase and IgG4 levels, significant reduction of pancre-

atic mass, healing of erosions in the colon, ulcers in the ileum, 

while only solitary erosions in the terminal ileum remained. 

Bowel involvement in a patient with IgG4–associated sys-

temic disease (autoimmune pancreatitis and cholangitis) 

showed response glucocorticosteroid therapy however it was 

less pronounced, then dynamic of pancreatic and biliary 

signs and complete endoscopic remission was not achieved. 

Therefore, further follow-up of the patient for differential di-

agnosis between IgG4-associated ileocolitis and Crohn's dis-

ease is mandatory.

Keywords: Autoimmune pancreatitis, Sclerosing chol-

angitis, Jaundice 
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A Population-based Cohort Study on the 
Incidence and Risk Factors for Acute 
Pancreatitis: a Comparison by Age Group
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1Internal Medicine, Kangwon National Univeristy School of Medicine, 
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Seoul National University College of Medicine, Seoul, Korea, 3Statistics 
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Medicine, Gyeongsang National University College of Medicine, 
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Background / aims: Acute pancreatitis (AP) is a systemic in-

flammatory disorder that is common in all adult age groups. 

The risk of AP has been shown to increase with age. 

However, the association between variable risk factors and 

the subsequent risk of AP by individuals’ age groups is unclear.

Methods: We used clinical data from individuals 20 years of age 

and older who received a health examination arranged by the 

Korean national health insurance program in 2009 (n = 
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4,238,822). First-attack AP was identified using claims data 

from baseline to December 2018. The incidence and risk factors 

of AP were analyzed in young (20-39 years old), middle-aged 

(40-64 years old), and old population (over 65 years old).

Results: The incidences of AP in young, middle-aged and 

old population were 16.30, 27.85 and 57.19 per 100,000 per-

son-years, respectively. Smoking, alcohol drinking, diabetes, 

gallstone and chronic pancreatitis were associated with in-

creased risk of AP in all age groups. Meanwhile, male, older 

age and higher waist circumference were associated with in-

creased risk of AP in middle-aged and old population. In 

young and middle-aged group, risk of AP was increased in 

the presence of hypertension and dyslipidemia. However, 

high income was associated with decreased risk of AP in 

these group.

Conclusions: In this population-based cohort study, the in-

cidences and risk factors for AP differed according to age 

group.

Keywords: Acute pancreatitis, Incidence, Risk factors, Age 

groups, Population 
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Endoscopically Treated Walled-off Necrosis 
in Emphysematous Pancreatitis: A Case 
Report

Han Taek Jeong1, Donghyup Kwak2, Jimin Han1, Ho Gak Kim1

1Department of Internal Medicine, Daegu Catholic University School of 
Medicine, Daegu, Korea, 2Department of Internal Medicine, Kwak 
Hospital, Daegu, Korea 

Background: Emphysematous pancreatitis is a subtype of 

acute necrotizing pancreatitis, which has gas forming ne-

crosis in or around pancreas, and has very poor prognosis 

and high mortality in literature. Nonsurgical intervention of 

emphysematous necrosis would be associated decreased 

mortality. We experienced a 60-year-old man with walled-off 

necrosis after emphysematous pancreatitis that was success-

fully treated with endoscopic drainage. 

Chief complaints: 60-year-old man was transferred from 

outside secondary hospital because his CT showed diffuse 

air-congaing necrosis in whole pancreas parenchyme and 

peripancreatic fluid collection.

Outside hospital progress: On admission day, laboratory 

findings were as follows: on CBC, WBC 14,100/mm3, Hb 

13.8 g/dL, platelet 424,000/mm3; on chemistry, AST/ALT 

114/32 U/L, total bilirubin 0.9 mg/dL, ALP/GTP 320/663 

U/L, amylase/lipase 1,945/11,481 U/L. Initial CT showed 

edematous interstitial pancreatitis. 5 days later, pain was ag-

gravated and there showed emphysematous necrosis in 

whole pancreas on CT. 

Hospital progress: On arriving ER, body temperature was 

37.6 C. CRP was 166.7 mg/L, amylase/lipase were 47/31 

mg/L. There was no organ failure. We started ciprofloxacin 

and metronidazole IV, and nasojejunal tube feeding. 

According to CT findings on 9th and 21st day (Fig. 1), pancre-

atic emphysematous necrosis cavity with fluid collection was 

enlarged and compressed stomach. On 25th day, we per-

formed EUS-guided endoscopic drainage of necrotic cavity 

with two 7 Fr plastic stents through posterior wall of gastric 

body. ESBL negative E. coli was cultured at necrotic fluid. On 

11th day after drainage, the size of necrotic cavity was de-

creased on CT, and patient was discharged on 18th day (Fig. 2).

Progress after discharge: After 3 months later, air and flu-

id-containing cavity was collapsed on CT. We extracted plas-

tic stents from necrotic cavity endoscopically.

Conclusion: We experienced a case of emphysematous pan-

creatitis with fluid-filled large necrotic cavity compressing 

stomach, which was successfully treated with endoscopic 

drainage.

Keywords: Acute pancreatitis, Emphysematous pancreatitis, 

Endoscopic drainage, EUG-guided, Walled-off necrosis 
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EP-095

The Choice of the Method of Treatment of 
Postoperative Destructive Pancreatitis in 
Patients after Surgical Interventions on the 
Liver and Biliary Tract

Farukh Makhmadov, Davlatmurod Sadulloev, Akbar Murodov, 
Abdurakhmon Ashurov, Fazlidin Najmudinov, Loik Mirov, 
Islomidini Azam, Zarif Jahongirzoda
Department of Surgical Diseases №1, Avicenna Tajik State Medical 
University, Dushanbe, Tajikistan 

Objectives: To determine the most effective method of treat-

ment of postoperative destructive pancreatitis in patients af-

ter surgical interventions on the liver and biliary tract.

Material and methods: Over the past 15 years, out of the to-

tal number of purulent-septic complications of operations 

on the liver and bile ducts (n=142), postoperative pancreatic 

necrosis occurred in 21 (14.8%) patients. There were 16 men 

(76.2%), 5 women (23.8%). The average age of the patients 

was 57.3±4.6 years.

Results: Percutaneous drainage interventions with pancre-

atic punctate were performed in 12 (57.1%) cases. At the 

same time, in 10 (83.3%) observations, translumbal para-

vertebral access was performed through the anterior ab-

dominal wall – draining the omentum bag, in 2 (16.7%) - 

translumbal paravertebral access was performed. Figure 1. 

Computed tomography. Drainage in the parapancreatic tis-

sue after percutaneous interventions

Histological examination of pancreatic biopsies showed that 

the areas of pancreatic tissue necrosis occupy from 20 to 90% 

of the drug area. Figure 2. Microphoto. Interpretation of a bi-

opsy of the pancreas. Severe pancreatic necrosis. Necrosis of 

more than 90% of the preparation area x100.

In the analysis of microbiological studies of punctates. the 

growth of bacteria from the foci of pancreatic destruction 

was 9 (75%) cases in the remaining (n=3) cases, microflora 

was not detected. Relaparotomy with omentoburso pan-

creatostomy was performed in 4 (19%) patients. 

Relaparoscopy in 5 (23.8%) cases was combined with mini-

lumbotomy and omentobursostomy. Postoperative puru-

lent-septic complications were noted in 5 (23.8%) cases with 

3 (14.3%) deaths.

Conclusion: Minimally invasive interventions in post-

operative destructive pancreatitis after surgical interventions 

on the liver and biliary tract, can significantly reduce the 

number of postoperative complications and mortality.

Keywords: Postoperative destructive pancreatitis, Liver and 

biliary tract, Percutaneous drainage, Pancreatic tissue ne-

crosis 
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EP-096

Improvement of the Results of the Treatment 
of Biliary Pancreatitis Complicated with 
Mechanical Jaundice

Farukh Makhmadov, Akbar Murodov, Abdurakhmon Ashurov, 
Fazlidin Najmudinov, Davlatmurod Sadulloev, Islomidini Azam
Department of Surgical Diseases №1, Avicenna Tajik State Medical 
University, Dushanbe, Tajikistan 

Background / aims: Improving the immediate results of the 

treatment of biliary pancreatitis complicated by obstructive 

jaundice using transpapillary interventions.

Methods: A study of 89 patients with acute biliary pan-

creatitis complicated by obstructive jaundice was analyzed. 

There were 32 men (35.9%), women - 57 (64.1%). A mild 

form of acute biliary pancreatitis was observed in 51 (57.3%) 

patients, a severe form with pancreatic necrosis in 38 (42.7%). 

Chronic calculous cholecystitis was noted in 5 (5.6%) pa-

tients, acute calculous cholecystitis - in 26 (29.2%), post-

cholecystectomy syndrome - in 29 (32.6%). Choledocholithiasis 

was observed in 25 (28.1%) cases and 4 (4.5%) patients had 

microcholedocholithiasis. Endoscopic papillosphincter-

otomy was performed in 49 (55.0%) cases, chol-

edocholithoextraction - in 29 (32.6%) patients. Laparoscopic 

cholecystectomy with decompression of the extrahepatic bile 

ducts was performed in 23 (25.8%) patients. Additionally, 

drainage of the lesser omentum and abdominal cavity was 

performed in 36 (40.4%) patients with inflammatory 

changes in the gallbladder wall and free fluid in the abdomi-

nal cavity.

Results: The developed and applied diagnostic and treat-

ment algorithm, using transpapillary interventions, in pa-

tients with biliary pancreatitis complicated by obstructive 

jaundice, allows achieving positive results within 4-5 days af-

ter surgery. In 3 (3.4%) cases, after transpapillary inter-

ventions, bleeding from the papillotomy wound was noted, 

and in 4 (4.5%) cases, there were complications from the car-

diovascular and respiratory systems that did not require fur-

ther intervention. Patients who failed to perform minimally 

invasive interventions (n=9) underwent open surgery. 

Postoperative complications were observed in 3 (33.3%) pa-

tients, and postoperative mortality was observed in 22.2% of 

cases (n=2).

Conclusions: Transpapillary interventions are an effective 

and reasonable method that eliminates the etiopathogenetic 

factor of acute biliary pancreatitis, accompanied by fewer 

postoperative complications and mortality.

Keywords: Biliary pancreatitis, Obstructive jaundice, Transpapillary 

interventions, Choledocholithiasis, Postcholecystectomy 

syndrome 
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Choice of the Method of Pancreatoduodenal 
Resection

Farukh Makhmadov, Akbar Murodov
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Background / aims: Determine a reasonable method for 

performing pancreatoduodenal resections in patients with 

formations of the pancreatoduodenal zone.

Methods: The analysis included 23 patients with benign and 

malignant tumors of the pancreatoduodenal zone, who un-

derwent radical pancreaticoduodenal resections in the clinic 

of surgical diseases No. 1 of the Avicenna Tajik State Medical 

University and the Scientific Cancer Center of the Republic 

of Tajikistan. The age of the patients ranged from 24 to 60 

years. There were 11 men (47.8%), women - 12 (52.2%). The 

most common (39.1%) indication for surgery was a tumor 

of the head of the pancreas. Tumor of the major duodenal 

papilla was diagnosed in 4 (17.4%) cases, adenoma of the 

head of the pancreas and major duodenal papilla - in 4 

(17.4%) cases, duodenal leiomyosarcoma - in 4 (17.4%) 

cases. A solid pseudopapillary tumor was an indication for 

surgery in 2 (8.7%) patients. In 5 (21.7%) cases, patients 

were hospitalized with a functioning choledochostomy, in 5 

(21.7%) cases after choledochoduodenoanastomosis (3) and 

gastroenteroanastomosis (2). Patients underwent ultra-

sonography, endoscopic retrograde cholangiopancreatog-

raphy, multislice computed tomography and magnetic reso-

nance imaging.

Results: In 2 (8.7%) patients, radical pancreatoduodenal re-

section was performed with resection of the superior mesen-

teric vein. At the stage of formation of pan-

creatojejunoanastomosis, improved surgical techniques were 

used to prevent diffuse purulent inflammation in the ab-

dominal cavity in case of fistula failure. The average duration 

of the operation was 400 minutes (381-524), blood loss was 

450 ml (100-1000). Postoperative complications were mild 

to moderate, and there were no deaths associated with the 

operation. The most common complication was failure of 

the pancreatodigestive anastomosis, which amounted to 

21.7%. Minimally invasive technologies were used to correct 

postoperative complications. Adjuvant chemotherapy was 

carried out in standard modes. 

Conclusions: Radical pancreatoduodenal resection is a 

non-alternative method of surgical treatment of neoplasms 

of the pancreatoduodenal zone.

Keywords: Pancreaticoduodenal resection, Pancreatic head 

tumor, Failure of pancreatodigestive anastomosis, Pancreatic 

fistula 
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Prognostic Relevance of the Tumor Location 
in Patients with Resected Left-sided 
Pancreatic Ductal Adenocarcinoma

Eunhye Lee1, Yoo-Seok Yoon1, Jun Suh Lee1, Boram Lee1, 
Moonhwan Kim1, Yeongsoo Jo1, Jin-Young Jang2, Wooil Kwon2, 
Hongbeom Kim2, Hee Ju Sohn2, Mirang Lee2, Chang-Sup Lim3

1Surgery, Seoul National University Bundang Hospital, Bundang, Korea, 
2Surgery, Seoul National University Hospital, Seoul, Korea, 3Surgery, 
Seoul Metropolitan Government - Seoul National University Boramae 
Medical Center, Seoul, Korea 

Background / aims: Pancreatic body cancer and tail cancer 

may have different biologic characteristics according to ana-

tomical location relevant to the adjacent vessels and organs. 

This study aimed to compare the survival outcomes accord-

ing to the tumor location in resected left-sided pancreatic 

ductal adenocarcinoma (PDAC) and to identify the specific 

preoperative prognostic factors for survival according to the 

tumor location for selection of candidates for neoadjuvant 

therapy.

Methods: A total of 333 patients who underwent upfront re-

section for left-sided pancreatic PDAC from January 2010 to 

December 2018 at three tertiary hospitals were included in 

this retrospective study. Clinicopathologic features and on-

cologic outcomes were compared between pancreatic body 

(n=169) and tail (n=164) cancer.

Results: No significant difference was found in clinicopatho-

logic characteristics between body and tail cancer, including 

age, sex, CA 19-9 level, combined resection, T-stage, 

N-stage, histologic grade, and perineural/vascular invasion 

between two groups. Although the number of retrieved LNs 

and R1,2 resection rate was higher in body cancer, there was 

no difference of overall (P=0.293) and disease-free survival 

(P=0.234) between two groups. On multivariable analysis, 

age (≥65 years) (HR=1.567, P=0.018) and CA19-9 level (≥
100 U/mL) (HR=1.484, P=0.026) were independent pre-

dictors for overall survival in body cancer, while splenic vein 

invasion (HR=1.545, P=0.010) was an independent pre-

dictor in tail cancer.

Conclusions: Pancreatic body cancer and tail cancer had 

similar clinicopathologic features and survival rates but dif-

ferent preoperative prognostic factors. These findings sug-

gest that the indication of neoadjuvant treatment for left-sid-

ed pancreatic PDAC needs to be differentiated according to 
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the tumor location.

Keywords: None 

EP-099

Portal Annular Pancreas - A Rare Congenital 
Anomaly Not to be Missed During 
Pancreatic Resections

Shreeyash Modak, G V Rao
Surgical Gastroenterology, AIG Hospitals, Hyderabad, India 

Background / aims: Portal annular pancreas (PAP) or cir-

cumportal pancreas is a rare congenital anomaly in which 

portal vein and/or its tributaries are encased by pancreatic 

tissue. Its reported incidence is 0.8 - 2.5 %. It is classified into 

3 types depending upon relation of main pancreatic duct to 

portal vein. This anomaly is often seen as an on table surprise 

and different options are advised for its management. We re-

port 3 cases of PAP with different presentation.

Methods: Case 1 - 14 years old female, underwent open pan-

creatoduodenectomy for solid pseudopapillay epithelial neo-

plasm (SPEN) of pancreas. During uncinate process dis-

section portal annular pancreas type 3 was noted. In view of 

undilated pancreatic duct resection of PAP was deemed safe 

to achieve single pancreatic stump. Case 2 - 50 years old 

male, underwent laparoscopic pancreatoduodenectomy for 

periampullary carcinoma. Type 3 PAP was recognized on 

preoperative CECT and dissected out carefully. This patient 

had replaced right hepatic artery which posed a challenge 

during dissection. Case 3 - 56 years old male, underwent 

open pancreatoduodenectomy for pancreatic head carcinoma. 

Here also type 3 PAP was recognized on preoperative CECT. 

The surgery was technically challenging due to pancreatitis 

and recurrent cholangitis along with vascular anomaly. With 

careful dissection the PAP was excised en bloc

Results: In all three cases the portal annular tissue was re-

sected en bloc. Histopathology of all the three cases showed 

pancreatic tissue in the portal annular portion. In Case 3, tu-

mor tissue was present in the PAP which underlined the im-

portance of its resection. Case 1 and case 2 had un-

complicated postoperative course while case 3 had grade B 

POPF which was managed by per cutaneous drainage.

Conclusions: Although rarely reported, portal annular pan-

creas can pose technical challenges during pancreatic re-

sections especially pancreatoduodenectomy. Reporting of 

this anomaly in a cross sectional imaging is recommended to 

avoid on table surprises. Effort should be made to resect the 

pancreatic tissue surrounding the portal vein or its tribu-

taries as it leaves a single cut surface of pancreas and some-

times the portal annular tissue might harbor malignancy. 

Keywords: Portal Annular Pancreas, Circumportal Pancreas, 

Pancreatoduodenectomy 
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It is Time to Acknowledge the Prognostic 
Significance of Radiologic Splenic Vessel 
Involvement in Pancreatic Body and Tail 
Cancer: Retrospective Multicenter Study

Young-Dong Yu1, Joo-Hyun Lee1, Yoo-Jin Choi1, Hye-Sung Jo1, 
Sae-Byul Choi2, Wan-Bae Kim2, Hyung-Joon Han3, 
Tae-Jin Song3, Dong-Sik Kim1

1Surgery, Korea University Anam Hospital, Seoul, Korea, 2Surgery, Korea 
University Guro Hospital, Seoul, Korea, 3Surgery, Korea University 
Ansan Hospital, Ansan, Korea 

Background / aims: Multiple consensus criteria have evolved 

to help identify operative candidates with resectable disease in 

the pancreatic head based on the level of mesenteric artery 

and vein involvement on cross‐ sectional imaging. However, 

the prognostic impact of preoperative radiologic splenic ves-

sel invasion in pancreatic body/tail adenocarcinoma is 

controversial. The aim of this study was to assess the clinical 

value of radiological splenic vessel invasion in patient with 

pancreatic adenocarcinoma of the body and tail.

Methods: We reviewed the medical records of patients who un-

derwent distal pancreatectomy performed for pancreatic ad-

enocarcinoma between 2010 and 2021 from 3 tertiary centers. 

Preoperative imaging including CT and MRI was re‐reviewed 

and splenic vessel involvement was graded as none, abutment, 

narrowing and occlusion. Only narrowing and occlusion were 

defined as “radiologic invasion”. Clinicopathological variables 

and perioperative and survival outcomes were evaluated.

Results: Among 160 patients, radiologic findings of definite 

splenic vessel invasion were present in 82 (51.2%) patients. 

There were no significant differences in tumor size, grade or 
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lymphovascular invasion. However, radiologic findings of 

splenic vein invasion or splenic artery invasion were both sig-

nificantly associated with lymph node positivity and peri-

neural invasion. Splenic artery invasion was significantly as-

sociated with a reduced median disease free (6 months, 

p=0.000) and overall survival (35 months, p = 0.006). 

Multivariate analysis also showed that splenic artery invasion 

was an independent risk factor of worse disease free (hazard 

ratio, 2.294; 95% confidence interval, 1.166‐4.513; p = 

0.016) and overall survival (hazard ratio, 2.383; 95% con-

fidence interval, 1.179‐4.819; p = 0.016).

Conclusions: Due to the poorer prognosis, patients with 

pancreatic body/tail adenocarcinoma presenting with radio-

logic evidence of the splenic artery invasion should be con-

sidered for neoadjuvant therapy before resection.

Keywords: Splenic Vessel, Invasion, Pancreatic Cancer 

EP-101

Type 9 Hepatic Arterial Anomaly During 
Pancreatoduodenectomy - A Word of 
Caution

Shreeyash Modak, G V Rao
Surgical Gastroenterology, AIG Hospitals, Hyderabad, India 

Background / aims: Pancreatoduodenectomy in presence of 

hepatic arterial anomalies is technically challenging. In cases 

of type 9 hepatic artery (common hepatic artery arising from 

superior mesenteric artery) extreme care needs to be taken to 

preserve hepatic arterial supply without compromising on-

cological principles.

Methods: Case 1 and 2 - Adult patients with diagnosis of 

periampullary carcinoma planned for laparoscopic 

pancreatoduodenectomy. On preoperative CT scan type 9 

hepatic artery anomaly was detected. Both patients had com-

mon hepatic artery originating from superior mesenteric ar-

tery 1-2 centimeters after its origin from aorta. The common 

hepatic artery was seen coursing behind common bile duct; 

turning to the left by partial encirclement of common bile 

duct and then lying in its normal position in hepatoduodenal 

ligament. Gastroduodenal artery located near right border of 

common bile duct. In both cases laparoscopic resection was 

done successfully without injuring the common hepatic ar-

tery and achieving adequate oncological clearance. We rou-

tinely divide common bile duct at the end of resection, but in 

these two cases it was divided earlier for safe dissection. Case 

3 - This case was also a periampullary carcinoma planned for 

open pancreatoduodenectomy due to pancreatitis history. In 

this case the common hepatic artery was originating from su-

perior mesenteric artery at a level 6 centimeters from its 

origin. Also it was seen coursing in between pancreatic head 

and portal vein behind the pancreatic neck. It was isolated by 

an 'uncinate first' approach and dissected away from pancreatic 

parenchyma after dividing the neck Case 4 - Periampullary 

carcinoma planned for open pancreatoduodenectomy. The 

type 9 hepatic artery anomaly was not detected pre-

operatively and intraoperatively. It was accidentally ligated at 

the origin and a segment was lost along with the specimen. 

To restore hepatic artery blood flow, rotation graft was done 

using middle colic artery.

Results: Cases 1,2 and 3 did well in postoperative period. All 

three had transient elevation of transaminases. Case number 

4 had acute liver failure with sepsis which lead to multi-organ 

failure and could not be salvaged.

Conclusions: Pancreatoduodenectomy is safe and feasible in 

presence of type 9 hepatic arterial anomaly by both open and 

laparoscopic approach. Good quality multi-planar triphasic 

CT is recommended as a preoperative imaging of choice. 

Level of origin and course of type 9 common hepatic artery 

varies from case to case. Preoperative planning is crucial to 

prevent poor perioperative outcomes. 

Keywords: Pancreatoduodenectomy, Laparoscopy, Hepatic 

Artery 
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Outcomes of Pancreato-jejunostomies in a 
Low Volume Hepato-pancreato Biliary 
Surgery Unit in Sri Lanka

Duminda Subasinghe, Sarith Ranawaka, Sathika Gunarathna, 
Rajah Mowshica, Sarah Haputantri, Ravindri Jayasinghe, 
Harshima Wijesinghe, Vihara Dassanayake, 
Sivasuriya Sivaganesh
Division of HPB Surgery,department of Surgery, The University Surgical 
Unit, the National Hospital of Sri Lanka, Colombo, Sri Lanka 

Background / aims: Leaks from the pancreatojejunostomy 
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(PJ) after a pancreaticoduodenectomy (PD) occur in 20-40% 

patients.  Clinically significant grade B & C leaks occurring in 

12.3 – 16.5% result in morbidity and mortality. This study 

looks at the outcomes of patients who had a PJ in a low vol-

ume HPB surgical unit. 

Methods: Retrospective analysis of a HPB patient database 

and records from 2011-21 was done. Patient demography, 

clinico-pathological details, pancreatic leak rates (ISGPF 

classification) and survival was recorded. PJs were done us-

ing a duct to mucosa technique with 3-0 and 5-0 poly-

propylene with a stent in-situ. 

Results: Of the 59 patients, mean age was 55.1 years with a 

M:F ratio of 1.1:1. 

93.2% (n=55) of the PJs were done as part of a PD, 3.4% 

(n=2) after central pancreatectomy and 3.4% (n=2) after 

longitudinal PJs. Histologically, 78% (n=46) were malignant 

and 81.4% had a R0 resection margin (n=35/43) while 

18.6% (n=8) were R1 resections. Grade B and C leaks oc-

curred in 6.8% (n=4). One grade B and both grade C fistulae 

were after PD. The other grade B fistula followed a central 

pancreatectomy. One grade C leak led to death on post-

operative day 18 despite reopening. Among those that devel-

oped Grade B or C fistulae, the pancreas was soft in 50% 

(2/4) and firm in 25% (1/4), whereas 75% (3/4) had a PD di-

ameter <= 3 mm. The median postoperative ICU and hospi-

tal stay were 2 (IQR=3, n=24) and 11 days (IQR=8, n=31), 

respectively.

Conclusions: Clinically significant PJ leaks were com-

paratively low in this group. However, grade B & C fistulae 

resulted in significant morbidity and in one case mortality. 

Even in low volume centres, adhering to standard practice 

can result in good outcomes.

Keywords: Pancreaticojejunostomy, Postoperative pancre-

atic fistula, Pancreaticoduodenectomy 

EP-103

Initial Manifestation of Clinical Acute 
Pancreatitis in Pancreatic Cancer; a 
Retrospective, Matched Cohort Study

Dongwook Oh, Tae Jun Song
Gastroenterology, University of Ulsan College of Medicine, Asan Medical 

Center, Seoul, Korea 

Background / aims: Pancreatic cancer is known to manifest 

as pancreatitis. However, there are still limited data about the 

clinical and radiologic characteristics and outcomes of pan-

creatic cancer patients who initially presented with acute 

pancreatitis.

Methods: Our study included 77 patients with pancreatic 

cancer who presented with clinical acute pancreatitis (AP- 

pancreatic ductal adenocarcinoma PDAC group) and 154 

age-gender- matched pancreatic cancer patients as controls 

(other-PDAC group). Data on the demographics, clin-

ical/radiologic characteristics and outcomes of patients were 

collected.

Results: The frequency of pancreatic cancer that manifested 

as acute pancreatitis among our whole pancreatic cancer co-

hort was 1.12% (77 of 6821). The mean age of patients in 

both groups was 56.8 years with male predominance 

(74.0%). Pancreatic cancer was identified at an earlier stage 

in the AP-PDAC group (P < 0.001). An assessment of resect-

ability by the National Comprehensive Cancer Network 

(NCCN) criteria showed that 65% of patients in the AP- 

PDAC group met the criteria for resection, and 50% of pa-

tients in the other-PDAC group met the criteria for resection 

(P < 0.001). The curative resection rate was 73% in the 

AP-PDAC group and 45% in the other-PDAC group, and the 

survival duration was significantly longer in AP-PDAC pa-

tients than in other-PDAC patients (905.0 vs 599.5 days, 

P=0.03). According to the revised Atlanta classification of 

acute pancreatitis, severity in the AP-PDAC group was mild 

in the majority of patients (68.8%), and the mean interval 

between the initial onset of pancreatitis and cancer diagnosis 

was 23 (1-207) days.

Conclusions: Pancreatic cancer was identified at an earlier 

stage in patients whose presented with clinical acute pan-

creatitis, and these patients showed better survival rates. 

These results suggest that pancreatitis may be an early sign of 

pancreatic cancer. Clinicians should be aware of the correla-

tion between acute pancreatitis and pancreatic cancer for the 

early diagnosis of pancreatic cancer. 

Keywords: Pancreatic cancer, Acute pancreatitis 
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EP-104

A Real-world Analysis of 
Nanoliposomal-irinotecan with 
5-fluorouracil and Folinic Acid as Third- or 
Later-line Therapy in Patients with 
Metastatic Pancreatic Adenocarcinoma

Jung Won Chun1, Sang Myung Woo1, Sang Hyub Lee2, 
Jin Ho Choi2, Namyoung Park2, Joo Seong Kim3, In Rae Cho2, 
Woo Hyun Paik2, Woo Jin Lee1, Ji Kon Ryu2, Yong-Tae Kim2

1Center for Liver and Pancreatobiliary Cancer, National Cancer Center, 
Goyang, Korea, 2Division of Gastroenterology, Department of Internal 
Medicine, Seoul National University Hospital, Seoul, Korea, 3Division of 
Gastroenterology, Department of Internal Medicine, Dongguk 
University Ilsan Hospital, Goyang, Korea 

Background / aims: Nanoliposomal irinotecan (nal-IRI) 

with 5-fluorouracil and leucovorin (5-FU/LV) has shown a 

survival benefit for gemcitabine-pretreated patients with 

metastatic pancreatic adenocarcinoma (mPAC). The aim of 

this study was to evaluate the effectiveness and safety of 

nal-IRI with 5-FU/LV for use beyond second-line treatment 

after standard frontline therapy for mPAC. 

Methods: This multicenter, retrospective study included 

mPAC patients who received nal-IRI plus 5-FU/LV as third- 

or later-line therapy after progressing through first-line 

FOLFIRINOX (FFX) or gemcitabine plus nab-paclitaxel.  

Results: One hundred twenty-eight (128) patients who re-

ceived nal-IRI plus 5-FU/LV beyond second-line treatment 

between October 2017 and July 2021 were analyzed. Most 

patients (82%) received nal-IRI plus 5-FU/LV as a third-line 

treatment. The median overall survival (OS) was 4.9 months 

and the median progression-free survival (PFS) was 2.4 

months. Patients with good Eastern Cooperative Oncology 

Group (ECOG) performance status experienced sig-

nificantly longer OS and PFS (p < 0.001 and p = 0.019, re-

spectively). Patients who had not been previously treated 

with irinotecan-containing FFX or had achieved favorable 

disease control on FFX experienced longer OS and PFS than 

those who did not (p = 0.053 and p = 0.002, respectively). 

The most common adverse events were neutropenia (56%) 

and anemia (51%).

Conclusions: Our real-world data indicated that nal-IRI 

plus 5-FU/LV can be effective not only as second-line therapy 

but also as third-line or later line treatment in selected 

patients. Nal-IRI plus 5-FU/LV may be particularly beneficial 

for the survival of patients that maintain good general con-

dition or those with favorable prior experience to irinotecan.

Keywords: Pancreatic cancer, Antineoplastic Agents, Survival, 

Liposomal irinotecan 
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Predicting Roles of 
Neutrophil-to-lymphocyte Ratio for the 
Tumor Grade and Prognosis in Pancreatic 
Neuroendocrine Tumors

Byoung Kwan Son1, Jung-Soo Pyo2, Dongwook Oh3, 
Kwang Hyun Chung1

1Department of Internal Medicine, Uijeongbu Eulji Medical Center, Eulji 
University School of Medicine, Uijeongbu, Korea, 2Department of 
Pathology, Uijeongbu Eulji Medical Center, Eulji University School of 
Medicine, Uijeongbu, Korea, 3Department of Internal Medicine, 
University of Ulsan College of Medicine, Asan Medical Center, Seoul, 
Korea 

Background / aims: The tumor grade of pancreatic neuro-

endocrine tumor (PNET) is decided by the proliferative ac-

tivity, mitosis, and Ki-67 proliferation index. However, tissue 

samples for immunohistochemical staining are required for 

the classification of the histological grades of these tumors. It 

is difficult to obtain tumor tissue in some patients. Recently, 

it has been increasingly recognized that tumor progression 

and patient outcomes are also influenced by the inflammatory 

response. In particular, the neutrophil-to-lymphocyte ratio 

(NLR) is helpful in predicting prognosis in cancer patients, 

as inflammatory responses play critical roles at different 

stages of tumor development, including initiation, promo-

tion, invasion, and metastasis. This study aimed to inves-

tigate the prognostic role of the neutrophil-to-lymphocyte 

ratio (NLR) in pancreatic neuroendocrine tumors (PNETs) 

using a meta-analysis

Methods: The searching for the meta-analysis was per-

formed in the PubMed and the MEDLINE databases 

through January 31, 2022. The keywords were “pancreatic 

neuroendocrine tumor and neutrophil-to-lymphocyte 

ratio.” Articles with the correlation between the NLR and 

survival rate in human PNET were included in the present 

study. 

Results: The estimated rate of a high NLR was 0.253 (95% 

confidence interval CI 0.198-0.317). The rate of high NLRs 
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was significantly lower in patients with lower tumor grade 

(G1) than those with higher tumor grades (G2 or G3). In ad-

dition, the mean value of NLR was significantly lower in low-

er tumor grades than in higher tumor grades. High NLRs 

were significantly correlated with worse overall and re-

currence-free survivals (hazard ratio HR 2.180, 95% CI 

1.499-3.169 and HR 2.462, 95% CI 1.677-3.615, re-

spectively). 

Conclusions: In a subgroup analysis, the prognostic im-

plications of NLR were found in both higher and lower cri-

teria of high NLR. Taken together, our results showed that 

the NLR could be useful for predicting the tumor grade and 

the prognosis in PNETs. 

Keywords: Pancreatic Neuroendocrine tumor, Inflammation 

Mediators, Biomarkers, Tumor grade, Prognosis 
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Performance and Diagnostic Yield of 
Ultrasound-guided Tissue Acquisition for 
Next-generation Sequencing in Pancreatic 
Adenocarcinoma

Sung Hyun Cho, Dongwook Oh, Tae Jun Song, Do Hyun Park, 
Dong-Wan Seo, Sung Koo Lee, Myung-Hwan Kim, 
Sang Soo Lee
Department of Gastroenterology, University of Ulsan College of 
Medicine, Asan Medical Center, Seoul, Korea 

Background / aims: Endoscopic ultrasound-guided tissue 

acquisition (EUS-TA) is the standard diagnostic modality for 

histologic confirmation of pancreatic ductal adenocarcinoma 

(PDA C). The next- generation sequencing (NGS) has been 

widley applied to detect genetic altertions in PDAC for per-

sonalized approach to management and predicting 

prognosis. We evaluated the diagnostic yield of EUS-guided 

tissue acquisition for NGS, and characteristics of NGS analy-

sis in PDAC.

Methods: We reviewed the prospectively collected EUS data-

base at Asan Medical Center (Seoul, South Korea) to identify 

consecutive patients with PDAC who underwent EUS-TA for 

NGS analysis between February 2021 and November 2021. 

Diagnostic performance, and characteristics of genetic alter-

ations detected by NGS in PDAC were evaluated.

Results: A total of 35 patients (15 resectable, 3 borderline re-

sectable, 6 locally advanced, 11 unresectable) were analyzed. 

EUS-TA was successfully performed and revealed PDAC in 

all patients. The median number of 22-gauge Franseen nee-

dle passages to tumors was 3 (range, 2–4). The NGS analysis 

was available in 33 of 35 patients (diagnostic yield 94%). In 

NGS analysis, median cellularity and mutation burden were 

40% (IQR, 33– 55) and 17.2 mutations/mb (IQR, 12.5–88), 

respectively. Most common detected gene mutation was K- 

ras (89%) followed by TP53 (63%). Germline variants in-

cluding ATM (9%), CDKN2A (43%), and BRCA2 (3%) 

were also detected in NGS analysis.

Conclusions: EUS-TA for NGS analysis showed feasibility 

and high diagnostic yield. When performing EUS-TA, apply-

ing NGS analysis to biopsy specimen can provide diagnosis 

of PDAC, and potential opportunities for personalized ap-

proach to management of PDAC. 

Keywords: Endoscopic ultrasound-guided fine needle aspi-

ration, Needles, Pancreatic neoplasms, High-throughput nu-

cleotide sequencing 
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Clinical Application of Machine Learning in 
the Assessment of Pulmonary Embolism in 
Patients with Gastrointestinal Cancer

Joo Seong Kim2, Kyungdo Kim3, Sang Hyub Lee1, 
Seung-Bo Lee4, Kwangsoo Kim3, Dongmin Kim5, Min Woo Lee1, 
Namyoung Park1, Jin Ho Choi1, In Rae Cho1, Woo Hyun Paik1, 
Jun Kyu Lee1, Ji Kon Ryu1, Yong-Tae Kim1

1Internal Medicine, Seoul National University Hospital, Seoul, Korea, 
2Internal Medicine, Dongguk University Ilsan Hospital, Goyang, Korea, 
3Transdisciplinary Department of Medicine, Seoul National University 
Hospital, Seoul, Korea, 4Office of Hospital Information, Seoul National 
University Hospital, Seoul, Korea, 5Biomedical Research Institute, Seoul 
National University Hospital, Seoul, Korea 

Background / aims: Pulmonary thromboembolism (PTE) is 

one of the most important complications in cancer patients. 

Gastrointestinal cancers are at increased risk of PTE. 

However, there were few studies that predict pulmonary em-

bolism using machine learning (ML) in cancer patients. The 

purpose of this study was to develop an ML based prediction 

model for PTE in gastrointestinal cancer patients, and to 

compare its performance with the conventional model. 
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Methods: In a tertiary hospital, patients who underwent 

computed tomographic pulmonary angiography (CTPA) 

were reviewed retrospectively from 2010 to 2020. Demographic 

and predictor variables including the Wells score and D-dim-

er were investigated. ML was based on the random forest 

model. In the model comparison, the area under receiver op-

erating curve (AUROC) was used to evaluate the predictive 

performance of each model.

Results: A total of 446 gastrointestinal cancer patients were 

analyzed in this study. The overall incidence of PTE was 

30.0%. PTE was the most common in pancreatic cancer 

(47.2%). Compared with the conventional model (AUROC 

0.605), the performance of ML model predicting PTE was 

improved (0.706, P = 0.002) and was further improved with 

additional input of further demographic factors including 

age and sex (0.743, P < 0.001). The number of patients classi-

fied as requiring CTPA was significantly reduced according 

to the prediction with ML (1.8% vs 9.4%, P< 0.001).

Conclusions: Prediction model based on ML might have ad-

vantages to improve the diagnostic performance and reduce 

the number of CTPA compared to the conventional model 

for PTE in patients with gastrointestinal cancer. 

Keywords: Pulmonary thromboembolism, Machine learn-

ing, Gastrointestinal cancer 
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Real World Experience of Nanoliposomal 
Irinotecan with Fluorouracil/leucovorin for 
the Treatment of Advanced Pancreatic 
Cancer

Chang Min Cho, Min Kyu Jung, Dong Wook Lee, Joon Heo
Department of Internal Medicine, School of Medicine, Kyungpook 
National University, Daegu, Korea 

Background / aims: Effective treatment options for ad-

vanced pancreatic cancer refractory to gemcitabine-based 

chemotherapy are finite. Although NAPOLI-1 study demon-

strated the efficacy of naoliposomal irinotecan with fluo-

rouracil/leucovori n (nal-IRI+5-FU/LV), there are limited 

additional data on the safety and efficacy in advanced pan-

creatic cancer. The aim of this study was to evaluate a re-

al-world experience of nal- IRI+5-FU/LV in patients receiv-

ing treatment at our institutions.

Methods: We conducted a retrospective cohort study re-

viewing medical records of all patients beginning treatment 

with nal- IRI+5-FU/LV from January 2018 through August 

2021. Information was extracted pertaining to demo-

graphics, performance status (ECOG), prior therapies, dose, 

duration of treatment, adverse events, progression free sur-

vival (PFS), overall survival (OS) and treatment response. 

The most frequent treatment- related adverse events in-

cluded anemia (56.7%).

Results: During the accrual period, 30 patients (median age, 

63; 10 females) received chemotherapy with nal-IRI+5-FU/LV. 

Median progression free survival (PFS) and overall survival 

(OS) was 3.6 and 6.2 months, respectively. Patients with pri-

or exposure of irinotecan experienced PFS and OS for 1.9 

and 4.6 months, respectively. Patients without prior irinote-

can exposure experienced significantly longer PFS (5.1 

months, log rank=0.008) and no significant difference in OS 

(7.0 mon, log rank=0.174). Although disease control rate 

(DCR) was higher in patients without prior exposure of iri-

notecan than those with prior exposure of irinotecan, it did 

not statistically significant (P=0.069).

Conclusions: Our report suggests than nal-IRI+5-FU/LV 

offers a modest survival benefit with a tolerable safety profile 

as an advanced line of treatment in patients with advanced 

pancreatic cancer. 

Keywords: Pancreatic cancer, Gemcitabine, Irinotecan, 

Nanoliposomal, Safety 
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Distinguished Composition, Diversity and 
Metabolic Pathways of Intra-tumoral 
Microbiome in Unresectable Pancreatic 
Cancer via EUS

Min Woo Lee1, Sang Hyub Lee1, Nam Young Park1, Jin Ho Choi1, 
In Rae Cho1, Woo Hyun Paik1, Ji Kon Ryu1, Yong Tae Kim1, 
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Seoul, Korea, 2School of Biological Sciences and Institute of 
Microbiology, Seoul National University, Seoul, Korea 

Background / aims: Recently, several studies reported associ-

ation of the tumor microbiome and the prognosis of pancre-
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atic cancer. However, since surgical resection is possible in less 

than 20% of patients, the entire landscape is unknown. To in-

vestigate the microbiota of unresectable pancreatic cancer, we 

analyzed the intra-tumoral microbiome obtained by endo-

scopic ultrasound guided fine needle biopsy (EUS-FNB).

Methods: We performed EUS-FNB in 15 patients from 

March 1st to May 31rd, 2021. To find out contamination of 

specimen, saliva was also obtained before endoscopic 

procedure. After completing the sample acquisition for 

pathologic confirmation, we obtained an additional one core 

of tumor tissue and stored it with 2 ml of pure ethanol at -70 

ºC. After DNA extraction, 16S rRNA gene sequencing was 

performed. Then, we analyzed potential contamination, di-

versity, composition and pathway level abundance.

Results: There were 2 borderline resectable pancreatic cancer, 

5 locally advanced pancreatic cancer and 7 metastatic pancre-

atic cancer. The metastatic PDAC revealed lower alpha-diver-

sity than localized PDAC. (p=0.0181 for observed features).  

The alpha-diversity was negatively correlated with tumor size 

(r=-0.8164, p<0.001 for observed features; r=-0.7522, 

p=0.002 for Faith's phylogenic diversity). The metastatic 

PDAC exhibited a predominance of Clostridia and Bacilli at 

the class level and Lactobacillus and Lachnospiraceae at the 

genus level (Figure 1). The difference of metabolic pathways 

between localized and metastatic PDAC was attributed to the 

energy producing process. Metabolic pathways in localized 

PDAC exhibited enrichment in aerobic respiration. On the 

other hand, the predominance of biodegradation was ob-

served in metastatic PDAC (Figure 2).

Conclusions: Analysis of intra-tumoral microbiome through 

EUS-FNB is a feasible method. The alpha-diversity of in-

tra-tumoral microbiome is associated with presence of meta-

stasis and size of the tumor. The difference of microbial pre-

dominance between localized and metastatic PDAC might re-

sult in pathway level abundance, especially aerobic respiration.

Keywords: Pancreatic cancer, Intra-tumoral microbiome, 
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Carcinosarcoma Originating from the 
Pancreas that Mimicked a Pancreatic Cystic 
Neoplasm: A Case Report

Joon Oh Park, Byung Soo Kwan, Sang Goon Shim, 
Kwang Min Kim, Dae Hyeon Cho, Jung Won Lee, 
Sung Min Kong, Jun Young Kim
Department of Internal Medicine, Samsung Changwon Hospital, 
Sungkyunkwan University School of Medicine, Changwon, Korea 

Pancreatic carcinosarcomas are exceedingly rare tumor; only 

a few cases are reported in literatures. Moreover, there are 

fewer cases of confusion with pancreatic cystic tumors. We 

present a case here.

A 54-year-old man visited our hospital with abdominal pain 

and uncontrolled blood sugar. Computed tomography were 

performed, and a lobulated pancreatic cystic neoplasm about 
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size of 16.0 x 10.0 cm with extensive enhancing mural nod-

ules and hemorrhagic component in cystic portion was 

detected. So, we performed Magnetic Resonance Imaging 

(MRI) and Positron emission tomography-computed to-

mography (PET-CT) after a presumptive diagnosis of malig-

nant change of pancreatic cystic neoplasm. The tumor was 

not diagnosed histologically, so surgical resection was plan-

ned and performed. As a result of MRI and PET-CT, it was 

presumed to be a malignant lesion and the transverse colon 

was invaded, but distant metastasis was not confirmed, so 

distal pancreatectomy with splenectomy and segmental re-

section of colon was performed. The histopathologically 

confirmed mass size was 13.0 x 12.0 x 8.0 cm, and a pancre-

atic carcinosarcoma was identified.

Pancreatic carcinosarcomas are exceedingly rare tumor. This 

disease may be confused with other pancreatic cystic neo-

plasm, so we think that the possibility of pancreatic carcino-

sarcoma should be kept in mind when clinically approaching 

this disease.

Keywords: Pancreatic carcinosarcoma, Pancreatic cystic ne-

oplasm 
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Background / aims: According to molecular profiling stud-

ies, a considerable number of patients with pancreatic cancer 

harbor potentially actionable mutations. However, there are 

limited relevant data from the Korean population. We as-

sessed the molecular profiles of patients with pancreatic can-

cer in Korea.

Methods: This study collected molecular profiling data from 

patients with pancreatic cancer who visited Seoul National 

University Bundang Hospital between March 2018 and 

August 2020. Formalin-fixed, paraffin-embedded tumor 

specimens were sequenced using a targeted next-generation 

sequencing (NGS) platform. Cancer-associated mutations 

were analyzed, and potentially actionable mutations were 

identified. Potentially actionable mutations were classified 

into “highly actionable” and “modifies options” based on the 

Know Your Tumor registry study.

Results: In total, 87 patients with NGS tumor panel data 

were identified. Sixty-one patients (70.1%) had metastatic 

disease at the time of tissue acquisition. Tissues were ob-

tained from primary tumors and metastatic sites in 41 

(47.1%) and 46 (52.9%) patients, respectively. At least one 

pathogenic mutation was reported in 86 patients (98.9%). 

The prevalence rates of four common mutations in our co-

hort were similar to those in The Cancer Genome Atlas data. 

Potentially actionable mutations were identified in 27 pa-

tients (31.0%). Of these, mutations categorized as highly ac-

tionable and modifies options were identified in 12 (13.8%) 

and 18 patients (20.7%), respectively. The most frequent 

highly actionable mutations were located in DNA damage re-

sponse genes such as BRCA1, BRCA2, or ATM (n = 6, 6.9%). 

Two patients with germline BRCA1 mutations received 

maintenance   poly(adenosine diphosphate-ribose) polymer-

ase inhibitor therapy. One patient has been receiving main-

tenance treatment for 18 months while remaining in radio-

logically complete remission.

Conclusions: Mutational profiles using targeted NGS in 

Korean patients with pancreatic cancer were similar to those 

in Western patients. The current study supports the clinical 

potential and possible expanded clinical use of genetic profiling.

Keywords: Pancreatic cancer, Next-generation sequencing, 

Potentially actionable mutation 
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N = 74 (%)

Age (year) (mean, 95% CI) 66.2 (63.7–68.6) 

<70 46 (62.2)

≥70 28 (47.8)

Sex 

Male 38 (51.4)

Female 36 (48.6)

Clinical stage 

LAPC 28 (37.8)

MPC 46 (62.2)

Cell type 

Adenocarcinoma
Poorly differentiated carcinoma
Adenosquamous carcinoma
Biopsy not proven

69 (93.2)
2 (2.7)
1 (1.4)
2 (2.7)

Total bilirubin (mg/dL) (mean, 95% CI) 7.2 (5.7–8.7)

Table 1. Baseline characteristics of patients (N = 74)

EP-112

Association between Chemotherapy 
Response and Metal Stent Patency in Patients 
with Advanced Pancreatic Cancer

Jinwoo Ahn1, Dong-Won Ahn2, Jaewoo Park1, Kwangrok Jung1, 
Jong-Chan Lee1, Jin-Hyeok Hwang1, Ji Bong Jeong 2, 
Jaihwan Kim1

1Department of Internal Medicine, Seoul National University Bundang 
Hospital, Seoul, Korea, 2Department of Internal Medicine, Seoul 
Metropolitan Government Seoul National University Boramae Medical 
Center, Seoul, Korea 

Background / aims: Several studies have reported that the 

patency of self-expandable metal stents (SEMSs) is affected 

by chemotherapy. However, limited data regarding the asso-

ciation between SEMS patency and chemotherapy response 

are available. This study aimed to assess the chemotherapy 

response and SEMS patency in patients with advanced pan-

creatic cancer.

Methods: From January 2012 to June 2021, 74 patients with 

locally advanced or metastatic pancreatic cancer were en-

rolled in the study. Patients received either gemcitabine plus 

nab-paclitaxel (GnP) or fluorouracil, leucovorin, irinotecan, 

and oxaliplatin (FOLFIRINOX) as initial chemotherapy and 

SEMS within 1 month before or after initial chemotherapy. 

Good chemotherapy response was defined as pro-

gression-free survival (PFS) >7 months. 

Results: This study included 38 male patients (51.4%), and 

the mean age was 66.2 years. Forty-six patients (62.2%) had 

metastatic pancreatic cancer, and 58 (78.4%) received 

FOLFIRINOX as initial chemotherapy regimen. Sixty-one 

patients (82.4%) underwent endoscopic SEMS insertion. 

The median stent patency and PFS were 208 and 192 days, re-

spectively, and the median overall survival was 315 days. 

From among the several clinical parameters examined, poor 

chemotherapy response (PFS < 7 months), i.e., shorter dura-

tion of initial chemotherapy (hazard ratio HR 2.117 (95% 

confidence interval CI 1.020–4.393), P = 0.044), and meta-

static cancer (HR 2.414 (95% CI 1.159–5.018), P = 0.019) 

were associated with shorter SEMS patency in the multi-

variate analysis. The median SEMS patency of patients with 

longer and shorter initial chemotherapy was 428 and 211 

days (P = 0.012), respectively, and that in patients with lo-

cally advanced and metastatic cancer was 501 and 211 days 

(P = 0.006), respectively. The coefficient of determination 

between stent patency and PFS was 0.624. 

Conclusions: SEMS patency was associated with response of 

initial chemotherapy in patients with advanced pancreatic 

cancer who received GnP or FOLFIRINOX.

Keywords: Pancreatic cancer, Chemotherapy, Self expandable 

metallic stents 
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N = 74 (%)

CA 19-9 (U/mL) (mean, 95% CI) 1442.8 (586.7–2299.0)

<37 16 (21.6)

≥37 57 (77.0)

First–line chemotherapy 

Gemcitabine plus nab-paclitaxel 16 (21.6)

FOLFIRINOX 58 (78.4)

Stent insertion method 

Endoscopic 61 (82.4)

Percutaneous 13 (17.6)

Stent diameter 

8 mm 9 (12.2)

10 mm 65 (87.8)

Metal stent type

Covered stent 9 (12.2)

Uncovered stent 65 (87.8)

Stent revision

Yes 39 (52.7)

No 35 (47.3)

Cause of stent revision

Tumor ingrowth or overgrowth
Sludge formation
Stent migration
Unknown

20 (51.3)
15 (38.5)

1 (2.6)
3 (7.7)

Stent insertion–chemotherapy period (day) 
(median, range) 

4.0 (–30~30)

Duration of stent patency (day) (median, IQR) 208 (136–387)

Progression-free survival (day) (median, IQR) 192 (127–375)

Progression-free survival

<7 months 40 (54.1)

≥7 months 34 (45.9)

Overall survival (day) (median, IQR) 315 (202–495)

Median follow-up period (day, range) 420 (57–1101)

CI, confidence interval; LAPC, locally advanced pancreatic cancer; MPC, 
metastatic pancreatic cancer; FOLFIRINOX, fluorouracil, leucovorin, ox-
aliplatin, irinotecan; CEA, carcinoembryonic antigen; CA, carbohydrate an-
tigen; IQR, interquartile range

Univariable analysis Multivariable analysis

HR (95 % CI) P HR (95 % CI) P 

Age

 ≤70 Ref Ref

 >70 0.467 
(0.233–0.935)

0.032 0.540 
(0.263–1.106)

0.092

Sex 

Male Ref

Female 0.980 
(0.519–1.850)

0.951

Table 2. Uni and multivariable regression analysis for the duration of stent 
patency (N = 74)

Univariable analysis Multivariable analysis

HR (95 % CI) P HR (95 % CI) P 

Clinical stage

LAPC Ref Ref

MPC 2.661 
(1.289–5.495)

0.008 2.412 
(1.159–5.018)

0.019

First–line 
chemotherapy 

Gemcitabine plus 
nab-paclitaxel

Ref

FOLFIRINOX 0.794 
(0.385–1.638)

0.532

Stent insertion 
method 

Endoscopic Ref

Percutaneous 1.140 
(0.500–2.598)

0.755

Stent diameter 

8 mm Ref

10 mm 1.262 
(0.445–3.582)

0.662

CA 19-9 (U/mL)

<37.0 Ref Ref

≥37.0 0.443 
(0.221–0.889)

0.022 0.511 
(0.251–1.040)

0.064

Progression-free 
survival

≥7 months Ref Ref

<7 months 2.465 
(1.198–5.073)

0.014 2.117 
(1.020–4.393)

0.044

Type of metal stent

Covered Ref

Uncovered 1.067 
(0.377–3.016)

0.903

CI, confidence interval; LAPC, locally advanced pancreatic cancer; MPC, 
metastatic pancreatic cancer; FOLFIRINOX, fluorouracil, leucovorin, ox-
aliplatin, irinotecan; CEA, carcinoembryonic antigen; CA, carbohydrate an-
tigen; HR, hazard ratio

EP-113

Extranodal Extension Influences Prognosis 
in Pancreatic Head Cancer: A Retrospective 
Cohort Study

Min Kyu Sung1, Hosub Park2, Guisuk Park1, Woohyung Lee1, 
Ki Byung Song1, Jae Hoon Lee1, Song Cheol Kim1, 
Dae Wook Hwang1, Seung Mo Hong3

1Division of Hepatobiliary and Pancreatic Surgery, Department of 
Surgery, Asan Medical Center, Seoul, Korea, 2Department of Pathology, 
Hanyang University College of Medicine, Seoul, Korea, 3Department of 
Pathology, Asan Medical Center, Seoul, Korea 
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Background / aims: Extranodal extension (ENE) is an estab-

lished prognostic factor in several gastrointestinal cancers. 

However, the prognostic impact remains unclear. We inves-

tigated the prognostic implications of ENE in patients with 

surgically resected pancreatic cancer.

Methods: We retrospectively reviewed electronic medical re-

cords and pathology slides of 503 surgically resected pancre-

atic head cancer patients who consecutively underwent pan-

creaticoduodenectomy for pathologically confirmed pancre-

atic ductal adenocarcinoma between January 2009 and 

December 2013. Patients were categorized into subgroups 

according to ENE status and tumor-node-metastasis (TNM) 

stage (AJCC pancreatic cancer staging system, 8th edition). 

We compared the disease-free survival rates of the patients 

according to ENE status. Cox proportional hazards analysis 

was performed to evaluate prognostic factors for the dis-

ease-free survival of pancreatic head cancer patients.

Results: The ENE-positive patient group had a larger tumor 

size, a higher rate of lymph node metastasis, and a tendency 

to be positive for lymphovascular invasion, perineural in-

vasion, and resection margins (p<0.001). Patients with ENE 

had lower disease-free survival (DFS) rates than those with-

out ENE (N0, 13 months; LN+/ENE-, 8 months; 

LN+/ENE+, 5 months; p<0.001). Patients with higher N cat-

egories had lower DFS rates. In addition, even in the same N 

stage, patients with ENE had lower DFS rates than those 

without ENE (N0, 13 months; N1/ENE- 8 months; 

N1/ENE+, 7 months; N2/ENE-, 7 months; N2/ENE+, 4 

months, p<0.001). However, there was no significant differ-

ence in survival rates between patients in the N1/ENE+ 

group and those in the N2/ENE- group. Additionally, ENE 

was an independent prognostic factor for pancreatic cancer.

Conclusions: ENE significantly predicted an adverse prog-

nosis among patients with pancreatic head cancer, especially 

those with nodal metastasis. Therefore, ENE should be con-

sidered a prognostic factor in future editions of the AJCC 

staging system.

Keywords: Pancreatic Cancer, Extranodal Extension, Survival, 

Prognosis, TNM Staging System 

EP-114

Assessment for Improved Survival in 
Patients with Pancreatic Cancer Who 
Underwent Surgery

Jae Hyup Jung, Jaewoo Park, Kwangrok Jung, Jong-Chan Lee, 
Jin-Hyeok Hwang, Jaihwan Kim
Department of Internal Medicine, Seoul National University Bundang 
Hospital, Seoul National University College of Medicine, Seongnam, 
Korea 

Background / aims: According to nationwide Health 

Insurance Review and Assessment (HIRA) data in Korea, the 

survival outcomes of patients with pancreatic cancer (PC) 

who had received surgery have been improved since 2016. 

We investigated which contributes the change of nationwide 

trend of change using patient’s level data.

Methods: Between 2013 and 2018, information regarding 

patients with resected PC was acquired from the nationwide 

HIRA service database. Medical records of patients under-

went upfront surgery between 2013 and 2018 were retro-

spectively reviewed in Seoul National University Bundang 

Hospital. The patients who were diagnosed between 2013 

and 2015 and between 2016 and 2018 were categorized as 

group A and group B.

Results: A total of 280 patients (124 group A and 156 group 

B) who underwent upfront surgery were investigated. Median 

age at diagnosis was 68.6 years and 148 (52.9%) were male. 

Pancreaticoduodenectomy was performed in 166 (59.3%). 

More patients were received adjuvant chemotherapy in 

group B than A (63.4% vs 75.3%, p=0.033). Recurrence oc-

curred in 208 patients. Median overall survival was sig-

nificantly longer in group B (20.2 vs. 30.6 months, p=0.003) 

and median recurrence free survival was also longer in group 

B (11.0 vs. 12.2 months, p=0.046). According to Cox re-

gression analysis, age more than 70 years old, borderline re-

settable pancreatic cancer, no adjuvant chemotherapy, and 

recurrence without palliative treatment affected poor outcomes. 

Conclusions: Between two periods, strict anatomical criteria 

for surgery and more adjuvant and palliative therapy have af-

fected longer survival in patients with resected PC. The more 

active treatments are necessary for patients with PC to ach-

ieve better outcomes.

Keywords: Pancreatic cancer, Pancreatectomy, Survival, 

Prognosis 
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Variables
Group A

2013-2015
(N=124)

Group B
2016-2018
(N=156)

Total
2013-2018
(N=280)

p-value

Age – yr.  68.8 
(27.9–88.3)

68.4 
(40.9–86.5)

68.6 
(27.9–88.3)

Sex 0.042

Female 50 (40.3) 82 (52.6) 132 (47.1)

Male 74 (59.7) 74 (47.4) 148 (52.9)

Stage 0.001

RPC 97 (78.2) 143 (91.7) 240 (85.7)

BRPC 27 (21.8) 13 (8.3) 40 (14.3)

Primary tumor site 0.186

Head & Neck 87 (70.2) 93 (59.6) 180 (64.3)

Body & Tail 36 (29.0) 61 (39.1) 97 (34.6)

Multicenter  1 (0.8) 2 (1.3) 3 (1.1)

Operation type 0.393

Non-PD 47 (37.9) 67 (42.9) 114 (40.7)

PD 77 (62.1) 89 (57.1) 166 (59.3)

Resection margin 0.159

R0 87 (70.2) 121 (77.6) 208 (74.3)

Non-R0 37 (29.8) 35 (22.4) 72 (25.7)

T stage 0.034

T1 10 (8.1) 22 (14.2) 32 (11.5)

T2 72 (58.1) 100 (64.5) 172 (61.6)

T3 42 (33.9) 33 (21.3) 75 (26.9)

N stage 0.183

0 38 (30.6) 46 (29.5) 84 (30.0)

1 46 (37.1) 73 (46.8) 119 (42.5)

2 40 (32.3) 37 (23.7) 77 (27.5)

Adjuvant treatment  0.033

Yes 78 (63.4) 113 (75.3) 191 (70.0)

No 45 (36.6) 37 (24.7) 82 (30.0)

Palliative CTx. 0.000

No recurrence 22 (18.5) 42 (27.5) 64 (23.5)

Palliative CTx 44 (37.0) 77 (50.3) 121 (44.5)

No Palliative CTx 53 (44.5) 34 (22.2) 87 (32.0)

OS (diagnosis) – 
months

20.2 30.6 26.0 0.003

RFS (diagnosis)– 
months

11.0 12.2 11.7 0.046

OS (recurrence) – 
months  

8.6 10.7 10.1 0.055

Death within 90 days 
from surgery

5 (4.0) 3 (1.9) 8 (2.9) 0.293

*Data are presented as median (range) or No. of patients/total no. (n%), 
unless otherwise stated; RPC denotes resectable pancreatic cancer; BRPC 
denotes borderline resectable pancreatic cancer; PD denotes pacreatico-
duodenectomy; CTx denotes chemotherapy; OS denotes overall survival; 
PFS denotes progression free survival; T stage and N stage were assessed 
using American Joint Committee on Cancer staging system 8th.

Tab 1. Baseline characteristics

EP-115

Clinical Benefit of Gemcitabine-based 
Chemotherapy for Extreme Elderly Patients 
with Pancreatic Cancer

Dong Wook Lee1, Chang Min Cho1, Ho Gak Kim2

1Department of Internal Medicine, School of Medicine, Kyungpook 
National University, Daegu, Korea, 2Department of Internal Medicine, 
Daegu Catholic University School of Medicine, Daegu, Korea 

Background / aims: Gemcitabine therapy has been the 

standard first-line treatment for patients with unresectable 

locally advanced or metastatic pancreatic cancer. However, 

elderly patients with pancreatic cancer have some character-

istics such as vulnerable conditions, decreased organ func-

tion, and increased risk of side effects.

Methods: We conducted large population cohort study col-

lected data from National Health Insurance System database 

between 2013 and 2017. The patients who received disease code 

with pancreatic cancer were enrolled and excluded patients un-

der 75 years old, received pancreatectomy, exposed the chemo-

therapy agent, and diagnosed any type of malignancies

Results: 36,610 patients with pancreatic cancer were collected 

and excluded received pancreatectomy (n=8,603), under 75 

years old (n=16,897), error in expire date (n=2). Total 10,108 

patients with pancreatic cancer more than 75 years old were 

enrolled and 9,742 patients received no chemotherapy (group 

A), 1,115 patients received gemcitabine-based chemotherapy 

(without nab-Paclitaxel, group B), 251 patients received com-

bination therapy with gemcitabine with nab-Paclitaxel 

(group C). Overall survival was 4.8 months in group A and 

6.9 months in group B, 7.7 months in group C (p=0.029).

Conclusions: In elderly patients with pancreatic cancer, 

gemcitabine-based chemotherapy has survival benefits and 

combination chemotherapy such as gemcitabine and 

nab-Paclitaxel could improve overall survival.

Keywords: Gemcitabine, Pancreatic cancer, Elderly patients 
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