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넥시움정®20mg, 40mg(에스오메프라졸 마그네슘)  【효능·효과】 1. 위식도 역류질환(GERD) - 미란성 역류식도염의 치료 - 식도염 환자의 재발방지를 위한 장기간 유지요법 - 식도염이 없는 위식도 역류질환의 증상치료요법 2. 헬리코박터필로리 박멸을 위한 항생제 병용요법 - 헬리코박터필로리 양성인 십이
지장궤양의 치료 - 헬리코박터필로리 양성인 소화성궤양 환자의 재발방지 3. 비스테로이드소염진통제(COX-2 비선택성, 선택성) 투여와 관련된 상부 위장관 증상(통증, 불편감, 작열감) 치료의 단기요법  4. 지속적인 비스테로이드소염진통제 투여가 필요한 환자  - 비스테로이드소염진통제 투여와 관련된 위궤
양의 치료 - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이지장궤양의 예방 5. 졸링거-엘리슨 증후군의 치료 6. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 【용법·용량】 이 약은 물 등의 액체와 함께 삼켜야 하며 씹거나 부수어서는 안된다. 정제를 삼키기 어려운 환
자들은 이 약을 비탄산수 반 컵에 붕해시켜 복용할 수 있다. 다른 음료는 장용피를 용해시킬 수 있으므로 사용해서는 안된다. 정제가 붕해될 때까지 저은 후, 즉시 또는 30분 이내에 씹지 말고 그대로 마시고, 복용한 컵을 비탄산수 반 컵으로 헹구어 이를 다시 마신다. 물에 떠있는 약 알갱이는 복용 중에 씹거나 부
수어서는 안된다. 정제를 삼키지 못하는 환자들은 이 약을 비탄산수에 붕해시킨 후 위장관 튜브를 이용하여 투여할 수 있다. 이 때 선택한 주사기와 튜브에 대한 적합성을 주의깊게 검사하는 것이 중요하다. 위장관 튜브를 이용한 투여방법은 다음과 같다. ① 적합한 주사기에 정제를 넣고 약 25mL의 물과 약 5mL
의 공기로 주사기 안을 채운다. 일부 튜브의 경우 붕해된 알갱이가 튜브를 막지 않도록 하기 위해 50mL의 물이 정제 붕해에 필요한 경우도 있다.  ② 정제를 붕해시키기 위해 즉시 약 2분 동안 주사기를 흔든다. ③ 주사기 끝을 위로 올려서 끝이 막히지 않았는지 확인한다. ④ 끝을 올린 상태에서 주사기를 튜브에 
연결한다. ⑤ 주사기를 흔든 후 그 끝을 아래로 향하게 하여 즉시 튜브에 5~10mL을 주입한다. 주입한 후 주사기 끝을 위로 향하게 하여 주사기를 흔든다. (주사기 끝이 막히지 않도록 하기 위하여 반드시 주사기 끝을 위를 향하도록 올린 상태에서 유지한다.) ⑥ 주사기 끝을 다시 아래로 하여 즉시 5~10mL을 튜
브에 한다. 주사기 안의 약물 투여가 끝날 때까지 이 과정을 반복한다. ⑦ 주사기 안에 침전물이 남아 있을 때에는 주사기에 물 25mL과 공기 5mL을 넣고 ⑤를 반복한다. 튜브에 따라 50mL의 물이 필요한 경우도 있다. 1. 성인 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 4주동안 1일1회, 1회 40mg
을 투여한다. 식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염 환자의 재발 방지를 위한 장기간 유지요법: 1일 1회, 1회 20mg - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상
이 완화되면 그 후 연속되는 증상은 1일 1회, 1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 2)  헬
리코박터필로리 박멸을 위한 항생제 병용요법 이 약 20mg을 아목시실린 1g, 클래리트로마이신 500mg과 병용하여 1일 2회, 7일간 투여한다. 3)  비스테로이드소염진통제(COX-2 비선택성, 선택성)투여와 관련된 상부 위장관 증상(통증,불편감,작열감) 치료의 단기요법 ·1일1회, 1회 20mg. 4주후에도 증상이 
조절이 되지 않을 경우 추가진료가 필요하다. 4주를 초과하는 임상시험은 실시되지 않았다. 지속적인 비스테로이드소염진통제 투여가 필요한 환자 - 비스테로이드소염진통제 투여와 관련된 위궤양의 치료 : 1일 1회, 1회 20mg. 치료기간은 4~8주이다. - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이
지장궤양의 예방 : 1일 1회, 1회 20mg. 졸링거-엘리슨 증후군의 치료 권장 초회 용량은 40mg 1일 2회 투여이다. 이후 용량은 환자별로 조절되어야 하며, 임상증상이 있는 동안 치료를 지속해야 한다. 임상자료에 따르면, 대부분의 환자는 1일 80-160mg의 용량에서 조절 가능하다. 1일 80mg 이상의 용량은 1
일 2회로 나누어 복용하도록 한다. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후4주 동안 1일 1회, 1회 40mg을 투여한다. 2. 12세 이상의 청소년 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 
4주동안 1일1회, 1회 40mg을 투여한다.  식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상이 완화되면 그 후 연속되는 증상은 1일 1회, 
1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 3. 12세 미만의 소아: 이 약을 12세 미만의 소아에 
투여한 경험은 없다. 4. 신기능장애: 용량을 조절할 필요는 없다. 중증의 신부전환자에 투여한 예가 많지 않기 때문에 신중히 투여해야 한다. 5. 간기능장애: 경증-중등도의 간장애 환자에서 용량을 조절할 필요는 없다. 중증 간장애환자의 경우 이 약 20mg 용량을 초과해서는 안된다. 6. 고령자: 용량을 조절할 필
요가 없다. 【사용상 주의사항】 다음 환자에는 투여하지 말 것. 이 약, 이 약의 구성성분 또는 벤즈이미다졸류에 과민반응 및 그 병력이 있는 환자 페니실린계 항생제에 과민반응 환자(헬리코박터필로리 박멸을 위해 아목시실린과 병용요법시) 마크로라이드계 항생제 과민반응 환자(헬리코박터필로리 박멸을 위해 
클래리트로마이신과 병용시에 한함.) 테르페나딘, 시사프리드, 피모지드, 아스테미졸을 투여 받고 있는 환자(헬리코박터필로리 박멸을 위해 클래리트로마이신과 병용시에 한함.) (상호작용항 참조) 아타자나비르 및 넬피나비르를 투여 중인 환자 (상호작용항 참조) 수유부릴피비린 함유제제를 투여중인 환자 (상
호작용항 참조) 문헌개정연월일: 2019년 5월 1일. 제품에 대한 보다 자세한 사항은 제품설명서 전문을 참고하시기 바랍니다. 개정연월일(2019년 5월 1일)이후 변경된 내용은 한국아스트라제네카의 홈페이지를 방문하시거나  일동제약 소비자 상담실(080-022-1010)로 문의하셔서 확인하실 수 있습니다. 의
약품 용어설명 및 기타 자세한 의약품정보는 이지드럭(http://ezdrug.mfds.go.kr) 의약품 정보를 참조하십시오. aNXT20190501

Reference 1. IMS Global data, 2010~2020년 누적 처방량, plain 기준.

PPI : Proton Pump Inhibitor

서울시 강남구 영동대로 517 아셈타워 21층 TEL : 02-2188-0800 FAX : 02-2188-0852
www.astrazeneca.co.kr

본사 : 서울특별시 서초구 바우뫼로 27길 2 소비자상담실 : 080-022-1010 (수신자부담)
www.ildong.com
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보건의료전문가용

지난 10년간 

전 세계 누적 처방량 No.1 PPI 
Nexium® 입니다. 1

넥시움정®20mg, 40mg(에스오메프라졸 마그네슘)  【효능·효과】 1. 위식도 역류질환(GERD) - 미란성 역류식도염의 치료 - 식도염 환자의 재발방지를 위한 장기간 유지요법 - 식도염이 없는 위식도 역류질환의 증상치료요법 2. 헬리코박터필로리 박멸을 위한 항생제 병용요법 - 헬리코박터필로리 양성인 십이
지장궤양의 치료 - 헬리코박터필로리 양성인 소화성궤양 환자의 재발방지 3. 비스테로이드소염진통제(COX-2 비선택성, 선택성) 투여와 관련된 상부 위장관 증상(통증, 불편감, 작열감) 치료의 단기요법  4. 지속적인 비스테로이드소염진통제 투여가 필요한 환자  - 비스테로이드소염진통제 투여와 관련된 위궤
양의 치료 - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이지장궤양의 예방 5. 졸링거-엘리슨 증후군의 치료 6. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 【용법·용량】 이 약은 물 등의 액체와 함께 삼켜야 하며 씹거나 부수어서는 안된다. 정제를 삼키기 어려운 환
자들은 이 약을 비탄산수 반 컵에 붕해시켜 복용할 수 있다. 다른 음료는 장용피를 용해시킬 수 있으므로 사용해서는 안된다. 정제가 붕해될 때까지 저은 후, 즉시 또는 30분 이내에 씹지 말고 그대로 마시고, 복용한 컵을 비탄산수 반 컵으로 헹구어 이를 다시 마신다. 물에 떠있는 약 알갱이는 복용 중에 씹거나 부
수어서는 안된다. 정제를 삼키지 못하는 환자들은 이 약을 비탄산수에 붕해시킨 후 위장관 튜브를 이용하여 투여할 수 있다. 이 때 선택한 주사기와 튜브에 대한 적합성을 주의깊게 검사하는 것이 중요하다. 위장관 튜브를 이용한 투여방법은 다음과 같다. ① 적합한 주사기에 정제를 넣고 약 25mL의 물과 약 5mL
의 공기로 주사기 안을 채운다. 일부 튜브의 경우 붕해된 알갱이가 튜브를 막지 않도록 하기 위해 50mL의 물이 정제 붕해에 필요한 경우도 있다.  ② 정제를 붕해시키기 위해 즉시 약 2분 동안 주사기를 흔든다. ③ 주사기 끝을 위로 올려서 끝이 막히지 않았는지 확인한다. ④ 끝을 올린 상태에서 주사기를 튜브에 
연결한다. ⑤ 주사기를 흔든 후 그 끝을 아래로 향하게 하여 즉시 튜브에 5~10mL을 주입한다. 주입한 후 주사기 끝을 위로 향하게 하여 주사기를 흔든다. (주사기 끝이 막히지 않도록 하기 위하여 반드시 주사기 끝을 위를 향하도록 올린 상태에서 유지한다.) ⑥ 주사기 끝을 다시 아래로 하여 즉시 5~10mL을 튜
브에 한다. 주사기 안의 약물 투여가 끝날 때까지 이 과정을 반복한다. ⑦ 주사기 안에 침전물이 남아 있을 때에는 주사기에 물 25mL과 공기 5mL을 넣고 ⑤를 반복한다. 튜브에 따라 50mL의 물이 필요한 경우도 있다. 1. 성인 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 4주동안 1일1회, 1회 40mg
을 투여한다. 식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염 환자의 재발 방지를 위한 장기간 유지요법: 1일 1회, 1회 20mg - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상
이 완화되면 그 후 연속되는 증상은 1일 1회, 1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 2)  헬
리코박터필로리 박멸을 위한 항생제 병용요법 이 약 20mg을 아목시실린 1g, 클래리트로마이신 500mg과 병용하여 1일 2회, 7일간 투여한다. 3)  비스테로이드소염진통제(COX-2 비선택성, 선택성)투여와 관련된 상부 위장관 증상(통증,불편감,작열감) 치료의 단기요법 ·1일1회, 1회 20mg. 4주후에도 증상이 
조절이 되지 않을 경우 추가진료가 필요하다. 4주를 초과하는 임상시험은 실시되지 않았다. 지속적인 비스테로이드소염진통제 투여가 필요한 환자 - 비스테로이드소염진통제 투여와 관련된 위궤양의 치료 : 1일 1회, 1회 20mg. 치료기간은 4~8주이다. - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이
지장궤양의 예방 : 1일 1회, 1회 20mg. 졸링거-엘리슨 증후군의 치료 권장 초회 용량은 40mg 1일 2회 투여이다. 이후 용량은 환자별로 조절되어야 하며, 임상증상이 있는 동안 치료를 지속해야 한다. 임상자료에 따르면, 대부분의 환자는 1일 80-160mg의 용량에서 조절 가능하다. 1일 80mg 이상의 용량은 1
일 2회로 나누어 복용하도록 한다. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후4주 동안 1일 1회, 1회 40mg을 투여한다. 2. 12세 이상의 청소년 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 
4주동안 1일1회, 1회 40mg을 투여한다.  식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상이 완화되면 그 후 연속되는 증상은 1일 1회, 
1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 3. 12세 미만의 소아: 이 약을 12세 미만의 소아에 
투여한 경험은 없다. 4. 신기능장애: 용량을 조절할 필요는 없다. 중증의 신부전환자에 투여한 예가 많지 않기 때문에 신중히 투여해야 한다. 5. 간기능장애: 경증-중등도의 간장애 환자에서 용량을 조절할 필요는 없다. 중증 간장애환자의 경우 이 약 20mg 용량을 초과해서는 안된다. 6. 고령자: 용량을 조절할 필
요가 없다. 【사용상 주의사항】 다음 환자에는 투여하지 말 것. 이 약, 이 약의 구성성분 또는 벤즈이미다졸류에 과민반응 및 그 병력이 있는 환자 페니실린계 항생제에 과민반응 환자(헬리코박터필로리 박멸을 위해 아목시실린과 병용요법시) 마크로라이드계 항생제 과민반응 환자(헬리코박터필로리 박멸을 위해 
클래리트로마이신과 병용시에 한함.) 테르페나딘, 시사프리드, 피모지드, 아스테미졸을 투여 받고 있는 환자(헬리코박터필로리 박멸을 위해 클래리트로마이신과 병용시에 한함.) (상호작용항 참조) 아타자나비르 및 넬피나비르를 투여 중인 환자 (상호작용항 참조) 수유부릴피비린 함유제제를 투여중인 환자 (상
호작용항 참조) 문헌개정연월일: 2019년 5월 1일. 제품에 대한 보다 자세한 사항은 제품설명서 전문을 참고하시기 바랍니다. 개정연월일(2019년 5월 1일)이후 변경된 내용은 한국아스트라제네카의 홈페이지를 방문하시거나  일동제약 소비자 상담실(080-022-1010)로 문의하셔서 확인하실 수 있습니다. 의
약품 용어설명 및 기타 자세한 의약품정보는 이지드럭(http://ezdrug.mfds.go.kr) 의약품 정보를 참조하십시오. aNXT20190501

Reference 1. IMS Global data, 2010~2020년 누적 처방량, plain 기준.

PPI : Proton Pump Inhibitor

서울시 강남구 영동대로 517 아셈타워 21층 TEL : 02-2188-0800 FAX : 02-2188-0852
www.astrazeneca.co.kr

본사 : 서울특별시 서초구 바우뫼로 27길 2 소비자상담실 : 080-022-1010 (수신자부담)
www.ildong.com
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보건의료전문가용

지난 10년간 

전 세계 누적 처방량 No.1 PPI 
Nexium® 입니다. 1

넥시움정®20mg, 40mg(에스오메프라졸 마그네슘)  【효능·효과】 1. 위식도 역류질환(GERD) - 미란성 역류식도염의 치료 - 식도염 환자의 재발방지를 위한 장기간 유지요법 - 식도염이 없는 위식도 역류질환의 증상치료요법 2. 헬리코박터필로리 박멸을 위한 항생제 병용요법 - 헬리코박터필로리 양성인 십이
지장궤양의 치료 - 헬리코박터필로리 양성인 소화성궤양 환자의 재발방지 3. 비스테로이드소염진통제(COX-2 비선택성, 선택성) 투여와 관련된 상부 위장관 증상(통증, 불편감, 작열감) 치료의 단기요법  4. 지속적인 비스테로이드소염진통제 투여가 필요한 환자  - 비스테로이드소염진통제 투여와 관련된 위궤
양의 치료 - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이지장궤양의 예방 5. 졸링거-엘리슨 증후군의 치료 6. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 【용법·용량】 이 약은 물 등의 액체와 함께 삼켜야 하며 씹거나 부수어서는 안된다. 정제를 삼키기 어려운 환
자들은 이 약을 비탄산수 반 컵에 붕해시켜 복용할 수 있다. 다른 음료는 장용피를 용해시킬 수 있으므로 사용해서는 안된다. 정제가 붕해될 때까지 저은 후, 즉시 또는 30분 이내에 씹지 말고 그대로 마시고, 복용한 컵을 비탄산수 반 컵으로 헹구어 이를 다시 마신다. 물에 떠있는 약 알갱이는 복용 중에 씹거나 부
수어서는 안된다. 정제를 삼키지 못하는 환자들은 이 약을 비탄산수에 붕해시킨 후 위장관 튜브를 이용하여 투여할 수 있다. 이 때 선택한 주사기와 튜브에 대한 적합성을 주의깊게 검사하는 것이 중요하다. 위장관 튜브를 이용한 투여방법은 다음과 같다. ① 적합한 주사기에 정제를 넣고 약 25mL의 물과 약 5mL
의 공기로 주사기 안을 채운다. 일부 튜브의 경우 붕해된 알갱이가 튜브를 막지 않도록 하기 위해 50mL의 물이 정제 붕해에 필요한 경우도 있다.  ② 정제를 붕해시키기 위해 즉시 약 2분 동안 주사기를 흔든다. ③ 주사기 끝을 위로 올려서 끝이 막히지 않았는지 확인한다. ④ 끝을 올린 상태에서 주사기를 튜브에 
연결한다. ⑤ 주사기를 흔든 후 그 끝을 아래로 향하게 하여 즉시 튜브에 5~10mL을 주입한다. 주입한 후 주사기 끝을 위로 향하게 하여 주사기를 흔든다. (주사기 끝이 막히지 않도록 하기 위하여 반드시 주사기 끝을 위를 향하도록 올린 상태에서 유지한다.) ⑥ 주사기 끝을 다시 아래로 하여 즉시 5~10mL을 튜
브에 한다. 주사기 안의 약물 투여가 끝날 때까지 이 과정을 반복한다. ⑦ 주사기 안에 침전물이 남아 있을 때에는 주사기에 물 25mL과 공기 5mL을 넣고 ⑤를 반복한다. 튜브에 따라 50mL의 물이 필요한 경우도 있다. 1. 성인 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 4주동안 1일1회, 1회 40mg
을 투여한다. 식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염 환자의 재발 방지를 위한 장기간 유지요법: 1일 1회, 1회 20mg - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상
이 완화되면 그 후 연속되는 증상은 1일 1회, 1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 2)  헬
리코박터필로리 박멸을 위한 항생제 병용요법 이 약 20mg을 아목시실린 1g, 클래리트로마이신 500mg과 병용하여 1일 2회, 7일간 투여한다. 3)  비스테로이드소염진통제(COX-2 비선택성, 선택성)투여와 관련된 상부 위장관 증상(통증,불편감,작열감) 치료의 단기요법 ·1일1회, 1회 20mg. 4주후에도 증상이 
조절이 되지 않을 경우 추가진료가 필요하다. 4주를 초과하는 임상시험은 실시되지 않았다. 지속적인 비스테로이드소염진통제 투여가 필요한 환자 - 비스테로이드소염진통제 투여와 관련된 위궤양의 치료 : 1일 1회, 1회 20mg. 치료기간은 4~8주이다. - 비스테로이드소염진통제 투여와 관련된 위궤양 및 십이
지장궤양의 예방 : 1일 1회, 1회 20mg. 졸링거-엘리슨 증후군의 치료 권장 초회 용량은 40mg 1일 2회 투여이다. 이후 용량은 환자별로 조절되어야 하며, 임상증상이 있는 동안 치료를 지속해야 한다. 임상자료에 따르면, 대부분의 환자는 1일 80-160mg의 용량에서 조절 가능하다. 1일 80mg 이상의 용량은 1
일 2회로 나누어 복용하도록 한다. 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후의 유지 요법 정맥주사로 위궤양 또는 십이지장궤양에 의한 재출혈 예방 유도 이후4주 동안 1일 1회, 1회 40mg을 투여한다. 2. 12세 이상의 청소년 위식도 역류성 질환(GERD) - 미란성 역류식도염의 치료: 
4주동안 1일1회, 1회 40mg을 투여한다.  식도염이 치료되지 않거나 증상이 계속되는 환자의 경우 4주 더 복용한다. - 식도염이 없는 위식도 역류질환의 증상치료요법: ·1일 1회, 1회 20mg.  4주후에도 증상 조절이 되지 않을 경우 추가 진료가 필요하다. ·일단 증상이 완화되면 그 후 연속되는 증상은 1일 1회, 
1회 20mg을 투여하여 조절한다. ·성인에서, 1일 1회, 1회 20mg을 필요시마다 투여할 수 있다. 비스테로이드소염진통제 투여로 위궤양 및 십이지장궤양의 발현 위험이 높은 환자에게는 연속되는 증상 조절을 위해 필요시마다 투여하는 것을 권장하지 않는다. 3. 12세 미만의 소아: 이 약을 12세 미만의 소아에 
투여한 경험은 없다. 4. 신기능장애: 용량을 조절할 필요는 없다. 중증의 신부전환자에 투여한 예가 많지 않기 때문에 신중히 투여해야 한다. 5. 간기능장애: 경증-중등도의 간장애 환자에서 용량을 조절할 필요는 없다. 중증 간장애환자의 경우 이 약 20mg 용량을 초과해서는 안된다. 6. 고령자: 용량을 조절할 필
요가 없다. 【사용상 주의사항】 다음 환자에는 투여하지 말 것. 이 약, 이 약의 구성성분 또는 벤즈이미다졸류에 과민반응 및 그 병력이 있는 환자 페니실린계 항생제에 과민반응 환자(헬리코박터필로리 박멸을 위해 아목시실린과 병용요법시) 마크로라이드계 항생제 과민반응 환자(헬리코박터필로리 박멸을 위해 
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Open Access

Colonoscopic polypectomy is effective in decreasing the incidence and mortality of colorectal cancer (CRC). Premalignant polyps discovered 
during colonoscopy are associated with the risk of metachronous advanced neoplasia. Postpolypectomy surveillance is the most important meth-
od for the management of advanced metachronous neoplasia. A more efficient and evidence-based guideline for postpolypectomy surveillance is 
required because of limited medical resources and concerns regarding colonoscopy complications. In these consensus guidelines, an analytic ap-
proach was used to address all reliable evidence to interpret the predictors of CRC or advanced neoplasia during surveillance colonoscopy. The 
key recommendations state that the high-risk findings for metachronous CRC following polypectomy are as follows: (1) adenoma ≥10 mm in size; 
(2) 3 to 5 (or more) adenomas; (3) tubulovillous or villous adenoma; (4) adenoma containing high-grade dysplasia; (5) traditional serrated adeno-
ma; (6) sessile serrated lesion (SSL) containing any grade of dysplasia; (7) serrated polyp of at least 10 mm in size; and (8) 3 to 5 (or more) SSLs. 
More studies are needed to fully comprehend the patients most likely to benefit from surveillance colonoscopy and the ideal surveillance interval 
to prevent metachronous CRC. 

Keywords: Colonoscopy; Colorectal cancer; Guidelines; Polypectomy; Surveillance  
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INTRODUCTION 

Colonoscopy is currently a key diagnostic modality for colorec-
tal cancer (CRC) screening and the establishment of a treatment 
strategy. CRC remains one of the leading causes of cancer-relat-
ed deaths worldwide, despite a decreasing trend in its incidence 
and mortality owing to the development of screening meth-
ods and prevention programs.1 Screening methods to prevent 
CRC have been presented in various national cohort studies. 
Among the various methods, colonoscopic polypectomy, which 
involves the removal of colorectal polyps by colonoscopy, is re-
portedly the most effective method for reducing CRC incidence 
and CRC-related mortality.2,3 Patients with colorectal polyps are 
at a high risk of developing colorectal polyps and CRC in the 
future; thus, appropriate surveillance using colonoscopy after 
colorectal polyp resection is instrumental.4,5 Additionally, the 
significance of colonoscopic surveillance lies not only in detect-
ing metachronous polyps but also in the detection of colorectal 
lesions not detected by index colonoscopy. 

In Korea, fecal occult blood test has been adopted as an 
item of national cancer screening program for CRC. However, 
colonoscopy has already been considered for efficient test for 
CRC screening because of the characteristics of the healthcare 
environment in Korea, defined by its high accessibility and 
utility of health services, leading to a remarkable increase in 
the detection and resection of colorectal polyps.6 Although 
there is no doubt regarding the importance of postpolypectomy 
colonoscopic surveillance, the method may have a marginal 
effect on prevention compared to a screening colonoscopy; the 
likelihood of complications from colonoscopy is also present. 
Therefore, guidelines for the optimal practice of postpolypec-
tomy colonoscopic surveillance, which maximizes the benefits 
and minimizes the possible damage, are required.2,7,8 To estab-
lish Korea-specific guidelines, the Korean Society of Gastroen-
terology, Korean Society of Gastrointestinal Endoscopy, Korean 
Association for the Study of Intestinal Diseases, and Korean 
Society of Abdominal Radiology jointly organized a multi-soci-
ety Taskforce Committee to develop national guidelines for col-
orectal polyp treatment. The Korean Guidelines for Postpolypec-
tomy Colonoscopic Surveillance were first published in 2012 and 
distributed to health professionals for use in clinical practice.9 

Since establishing the first Korean guidelines, many studies 
have reported postpolypectomy colonoscopic surveillance, ne-
cessitating a revision of the existing Korean guidelines to reflect 
and incorporate additional evidence and reports. The revised 

edition of the Korean Guidelines for Postpolypectomy Colonos-
copic Surveillance was developed by adapting three internation-
al guidelines that have been recently revised and released.10-12 
In this way, we aimed to present revised evidence-based guide-
lines that can be used as a useful reference to determine the 
timing and interval of colonoscopic surveillance, based on the 
assumption that the patient underwent a high-quality index 
colonoscopy conducted by experts in treating colorectal polyps. 
For the major recommendations in the revised guidelines, CRC 
incidence and mortality are set as the primary endpoints. The 
risk of developing metachronous advanced neoplasia, which 
was set as a key endpoint in previous guidelines, is considered 
a secondary endpoint. The estimates of benefits and risks are 
comprehensively considered in the revised guidelines. However, 
the revised guidelines exclude recommendations for follow-up 
of hereditary CRC (for example, hereditary non-polyposis CRC 
and familial adenomatous polyposis), inflammatory bowel 
disease, and serrated polyposis syndrome. Additionally, these 
guidelines do not take precedence over clinical evaluations 
made by physicians, taking into consideration of various factors 
related to patients and the healthcare environment in real-world 
clinical practice. Nevertheless, these guidelines are expected to 
serve as useful and complementary references in the clinical 
setting. 

PROCESS OF GUIDELINE DEVELOPMENT 

The guidelines are applicable to all patients (both men and 
women, including those with comorbidities) who have under-
gone colonoscopy and had polyps removed. The Guidelines 
Development Committee and Taskforce Committee include 
gastroenterologists and methodological experts as members to 
develop a revised edition of existing guidelines (Appendix 1). 
By selecting reference guidelines through a systematic literature 
review and meta-analysis using a systematic process, the final 
guidelines were adapted for the development of this guideline. 
The guidelines developed in this study will be revised within 
the next 5 years, although early revision may be necessary in 
case of significant changes in the evidence base for the condi-
tion. 

Development procedure 
The guidelines were developed based on the Guidance for the 
Development of Clinical Practice guidelines ver. 1.0, as pub-
lished by the National Evidence-Based Healthcare Collaborat-
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ing Agency (Appendix 2). The Guidelines Development Com-
mittee held its first meeting on July 6, 2020, and discussed the 
direction of revision for the existing guidelines. 

The guideline development process consisted of three stages: 
planning, development, and finalization. The planning stage 
consisted of (1) selecting the key themes of the guidelines; (2) 
reviewing the existing guidelines; (3) establishing a develop-
ment plan; and (4) selecting key questions. The development 
stage consisted of (5) searching for evidence, quality assessment, 
and synthesis; (6) writing recommendations and determining 
the strength of recommendation; and (7) drawing consensus. 
The finalization stage consisted of an external review and publi-
cation of the final guidelines. 

1) Selection of key questions 
The Task Force Committee, consisting of nine members, re-
viewed three guidelines developed in the United States (US 
Multi-Society Task Force [USMSTF]), Europe (European So-
ciety of Gastrointestinal Endoscopy [ESGE]), and the United 
Kingdom (UK) (British Society of Gastroenterology [BSG]). 
First, twelve related themes were selected. Detailed key ques-
tions were determined considering the patient population (P), 
intervention (I), comparator (C), and outcome (O). Thus, the 
key questions that represent the building blocks of the recom-
mendations are presented as PICO questions (Appendix 2). 

2) Search and selection of guidelines 
The search for related literature was conducted by two taskforce 
members, using keyword terms for the guidelines. The major 
sources used for literature search included the international 
search engines PubMed, Ovid- Embase, and Cochrane libraries. 
A total of 503 guidelines published after 2015 were retrieved, 
after excluding duplicates. After reviewing titles and abstracts, 
55 articles were selected. By reviewing the original texts of the 
articles, three guidelines that satisfied the following three con-
ditions were finally selected: (1) guidelines including PICO that 
matched the key questions; (2) evidence-based guidelines that 
included the report of a systematic literature search and showed 
a clear connection between the recommendations and the sup-
porting evidence; and (3) guidelines published in English (Ap-
pendices 3, 4). 

3) Final selection process of the guideline 
Through a systematic literature review and inclusion/exclu-
sion criteria, a quality assessment was conducted for the three 

guidelines published by USMSTF, ESGE, and BSG. All of them 
were selected as guidelines for adaptation (Appendices 5, 6).10-

12 Quality assessment of the guidelines was performed based 
on the Korean Appraisal of Guidelines for Research and Eval-
uation II (K-AGREE II). In addition to comprehensive evalu-
ation, scope and purpose, rigor of development, stakeholder 
involvement, clarity of presentation, applicability, and editorial 
independence were considered the key assessment domains.13 
Quality assessment of the guidelines using the K-AGREE II 
was performed by three taskforce members per guideline, and 
items with a difference of more than a specified score among 
taskforce members were refined through re-review and consen-
sus discussion. For the final selection of the guidelines, rigor of 
development was considered with particular attention. 

4) Writing process of the guideline 
The recommendations and related evidence of the three guide-
lines selected by the Task Force Committee were comprehen-
sively reviewed to derive the primary recommendations for the 
key questions (Appendix 7), and the acceptance and applicabili-
ty of these recommendations were evaluated (Appendices 8, 9). 
Subsequently, the opinions of all the members were collected, 
and the final recommendations were compiled. For the level of 
evidence for each key question, major foreign grading method-
ologies, such as the Scottish Intercollegiate Guidelines Network, 
Grading of Recommendations, Assessment, Development and 
Evaluation, and existing domestic clinical practice guidelines, 
were reviewed.14-17 After discussing with the Guidelines De-
velopment Committee, the level of evidence was divided into 
four, as shown in Table 1. To consider the level of evidence, 
the study design and quality assessment results of the selected 
studies were evaluated, and the consistency of the outcomes 
and precision of the evidence (total number of subjects or con-
fidence intervals [CIs] in the included articles) were considered 
to determine the level of evidence for each key question. The 
strength of the recommendations was divided into four levels: 
strong recommendation, conditional recommendation, not 
recommended, and inconclusive (Table 2). For content that 
lacked evidence or required clinical interpretation, the task 
force members held a consensus to reach an agreed conclusion. 
The level of evidence was divided into five, and the strength of 
the recommendation was determined by considering the level 
of evidence, benefits (such as clinical effects, increased patient 
satisfaction, and quality of life), and harm (such as adverse 
events, increased use of unnecessary resources, and decreased 
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patient satisfaction). For cases in which quantitative synthesis 
of evidence was judged to be possible, a meta-analysis was per-
formed, and the effect of a specific intervention on the outcome 
was presented using relative risk (RR), each with a 95% CI. Rex 
ver. 3.5.0.2 (RexSoft Inc., Seoul, Korea; http://rexsoft.org/) was 
used for meta-analysis, with the “meta” R package: 

I2(%) = 100 ×     

Here, the I2 value ranges between 0 and 100%. An I2 value 
<25% indicates large homogeneity, I2 of 25% to 50% indicates 
low heterogeneity, I2 of 50% to 70% indicates medium hetero-
geneity, and I2 ≥70% indicates high heterogeneity. The final 
strength of recommendation was determined by consensus of 
≥80% of the members in principle, but was ultimately deter-
mined based on the consent of all members of the Taskforce 
Committee. 

Table 1. Definition of level of evidence
Level of evidence Definition

High • Study design:
Intervention: The results are derived from randomized controlled trials (RCTs) or observational studies with control groups.
Diagnosis: Diagnostic accuracy studies in the form of RCTs or cross-sectional cohort studies

•  Considerations: There are no methodological concerns in terms of quality assessment of the evidence, and the evidence 
shows consistency with a sufficient level of precision; thus, the reliability of the synthesized results is considered high.

Moderate • Study design:
Intervention: The results are derived from RCTs or observational studies with control groups.
Diagnosis: Diagnostic accuracy studies in the form of RCTs or cross-sectional cohort studies

•  Considerations: There are slight concerns regarding the quality assessment, consistency, or precision of the evidence; thus, 
the reliability of the synthesized result is considered moderate.

Low • Study design:
Intervention: Results are derived from observational studies with or without controls/comparators.
Diagnosis: Diagnostic accuracy studies with a case-control design

• Considerations:
There are serious concerns regarding the quality assessment, consistency, or precision of the evidence; thus, the reliability 

of the synthesized result is considered low.

Very low • Study design:
Intervention: Observational studies without controls/comparators or studies consisting of evidence-based on expert  

opinions or reviews
Diagnosis: Diagnostic accuracy studies with a case-control design

•  Considerations: There are critical concerns regarding the quality assessment, consistency, or precision of the evidence; thus, 
the reliability of the synthesized result is considered very low.

Table 2. Definition of strength of recommendation
Symbol Strength of recommendation Description
A Strong recommendation Considering the benefits and harms, level of evidence, values and preferences, as well as resources of 

the intervention/examination, it is strongly recommended in most clinical situations.
B Conditional recommendation Considering that the use of the intervention/examination may vary depending on the clinical 

situation or values of the patient/society, selective use or conditional selection of the intervention/
examination is recommended.

C Not recommended The harm of the intervention/examination may outweigh the benefits, and considering the clinical 
situations or values of the patients/society, the use of the intervention/examination is not recom-
mended.

I Inconclusive Considering the benefit and harm, level of evidence, values and preferences, as well as resources 
required for the intervention/examination, the level of evidence is too low, the weighing of the 
benefit/harm is seriously indecisive, or the variability is large. Therefore, the use of the interven-
tion/examination is not determined.

(Q−df)
Q
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5) Consensus and adoption of recommendations 
After drafting the statements, the drafts were sent to experts in 
the relevant field by e-mail for review in advance, and necessary 
modifications were made through teleconferencing. A modified 
Delphi technique was used for the revised statements to draw a 
consensus among multi-society and multi-institutional experts 
for final confirmation (Appendix 2). 

Terms and definitions 
In this guideline, based on the Korean Guidelines for Postpo-
lypectomy Colonoscopic Surveillance published in 2012, the 
most commonly used terms were defined as follows, after refer-
ring to domestic and foreign studies.9 

1)  Postpolypectomy surveillance: Colonoscopic examination to 
detect synchronous and metachronous polyps for removal 
before turning malignant after polypectomy. This term ex-
cludes the use of colonoscopy or other examinations to mon-
itor for recurrence after CRC treatment. 

2)  Advanced adenoma: Adenomas ≥10 mm in size with high-
grade dysplasia/tubulovillous or villous adenoma. 

3) Advanced neoplasia: Advanced adenoma or CRC.
4)  Serrated polyp: The umbrella term used to describe hyper-

plastic polyps, sessile serrated lesions (SSLs), and traditional 
serrated adenomas (TSA) based on pathological diagnostic 
criteria. 

5)  Index colonoscopy: Colonoscopy was performed most re-
cently before the surveillance colonoscopy. Index colonos-
copy refers to a high-quality examination performed with 
adequate bowel preparation by colonoscopists who have re-
ceived supervised endoscopy training above a certain level.  

6)  Adequate bowel preparation: There is no consensus on the 
definition of adequate bowel preparation. The ESGE defines 
adequate bowel preparation as follows: Boston Bowel Prepa-
ration Scale ≥6, Ottawa Scale ≤7, or Aronchick Scale excel-
lent, good, or fair.11,18 

7)  High-quality examination: High-quality examination was 
defined based on various domestic and international guide-
lines and studies. Colonoscopy should be performed by a 
colonoscopist with an adequate adenoma detection rate 
(>30% for men, >20% for women). Patients undergoing 
colonoscopy should also undergo adequate bowel prepara-
tions. Colonoscopy should be performed up to the cecum, 
and the appropriate location (the entire cecum, ileocecal 
valve, and appendiceal orifice) should be determined. The 

examination is completed after observing the colonic muco-
sa during sufficient withdrawal time.10,19,20 

8)  Index adenoma: An adenoma that serves as the most funda-
mental reference for colonoscopic surveillance. Among the 
adenomas found during index colonoscopy, the adenoma 
with the most advanced pathological findings is set as the 
index adenoma; however, if the pathological findings are the 
same, the index adenoma refers to the largest adenoma. 

Limitations of the revised edition of the Korean guidelines 
for postpolypectomy colonoscopic surveillance 
Most studies used as evidence in this guideline were performed 
in Western countries, and the number of studies on the Korean 
population was limited. Additionally, most foreign studies used 
evidence from observational studies rather than randomized 
controlled trials (RCTs), which limits the quality of evidence 
for this guideline. Therefore, the task force undertook a Delphi 
meeting with clinical experts in colorectal polyps treatment to 
reflect the clinical setting in Korea and to explore metrics for 
treating colorectal polyps in clinical practice. 

External review 
An external review was conducted with experts from the Kore-
an Society of Coloproctology who did not directly participate 
in developing this guideline to objectively verify the prepared 
draft. The outcomes of the external review can be found in the 
Appendix 10. After the review, the final statements were pre-
pared and compiled by the Task Force Committee, documented 
after the final review by the Guidelines Development Commit-
tee; the final version of the guidelines was confirmed through a 
final review by the committee. 

Distribution and implementation of the guidelines 
The present guidelines will be published on the websites of rel-
evant societies for viewing. Additionally, this guideline summa-
rizes the latest trends and global evidence on postpolypectomy 
colonoscopic surveillance through systematic literature review 
and can be published in journals of relevant societies. The 
guidelines can also be used on various social media channels. 
To promote the implementation of the guidelines, a presenta-
tion in conference sessions is being considered, and changes in 
treatment patterns after releasing the guidelines will be moni-
tored. We aim to monitor specific changes in treatment volume 
through open data sources, such as the Healthcare Big Data 
Hub (opendata.hira.or.kr) or the Korea National Cancer Inci-
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SUMMARY OF RECOMMENDATIONS 

The guidelines assessed several risk factors to be reflected in 
determining the postpolypectomy surveillance interval and 

presented an appropriate surveillance interval based on the 
identified risk factors. The details of this summary are present-
ed in Tables 3, 4. 

KEY QUESTIONS AND RECOMMENDATIONS 

What are the risk factors related to CRC incidence? 

1) Is the size of tubular adenoma a risk factor to be considered 
when shortening the colonoscopic surveillance interval? 

Statement 1. Shortening of the colonoscopic surveillance in-
terval should be considered in patients with tubular adenomas 
≥10 mm at index colonoscopy.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Low)

Similar to the 2012 domestic guidelines, a comprehensive re-
view of studies reported since 2012 suggested that a large ade-
noma detected at index colonoscopy increased the future risk 
of advanced neoplasia development.9 However, mixed results 
were reported depending on the cut-off size of the adenoma 
(10 mm vs. 20 mm). Overall, studies have shown consistency 
in that the index colonoscopy findings of adenomas >20 mm 

Table 3. Key questions addressed in this study
 
Key question 1. Is the size of the tubular adenoma a risk factor that should be considered when shortening the colonoscopic surveillance interval?
Key question 2. Is the number of colorectal adenomas a risk factor that should be considered when shortening the colonoscopic surveillance inter-

val?
Key question 3. Is a tubulovillous or villous adenoma a more influential risk factor that should be considered when shortening the colonoscopic 

surveillance interval compared to a tubular adenoma?
Key question 4. Is a serrated polyp a risk factor that should be considered when shortening the colonoscopic surveillance interval?
Key question 5. Is a traditional serrated adenoma a risk factor that should be considered when shortening the colonoscopic surveillance interval?
Key question 6. Is histology of sessile serrated lesion with dysplasia a risk factor that should be considered when shortening the colonoscopic 

surveillance interval?
Key question 7. Is the size of a serrated polyp a risk factor that should be considered when shortening the colonoscopic surveillance interval?
Key question 8. Is the number of sessile serrated lesions a risk factor that should be considered when shortening the colonoscopic surveillance 

interval?
Key question 9. Is piecemeal resection of colorectal polyps ≥20 mm in size a more influential risk factor, than en bloc resection of the polyps, that 

should be considered when shortening the colonoscopic surveillance interval?
Key question 10. Is a family history of colorectal cancer a risk factor that should be considered when shortening the colonoscopic surveillance 

interval?
Key question 11. For patients without colorectal cancer-related high-risk findings after resection of polyps, what is the appropriate timing and 

interval for colonoscopic surveillance?
Key question 12. For patients with colorectal cancer-related high-risk findings after resection of polyps, what is the appropriate timing and interval 

for colonoscopic surveillance?
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were associated with an increased risk of advanced neoplasia. 
However, with reference to adenoma size (10 mm), there were 
disparities in the reported results. In a retrospective multicenter 
cohort study conducted in the UK in 2017 that included 11,944 
patients with intermediate-risk adenomas at index colonosco-
py, surveillance colonoscopy was reported to reduce the risk of 
CRC incidence in the group with 1 to 2 adenomas ≥10 mm or 
3 to 4 adenomas <10 mm. The protective effect of surveillance 
colonoscopy was pronounced in patients with incomplete colo-
noscopy, poor bowel preparation, adenomas with high-grade 
dysplasia or large adenomas (≥20 mm), and proximal polyps at 
index colonoscopy.21 However, in patients without these find-
ings on index colonoscopy, the protective effect of surveillance 
colonoscopy was not significant. In a study that analyzed the 
Polish national CRC screening program, patients with adeno-
mas ≥20 mm in size (standardized incidence ratio [SIR], 2.07; 
95% CI, 1.40–2.93) or with high-grade dysplasia (SIR, 0.79; 
95% CI, 0.39–1.41) showed a significant increase in the risk of 
CRC.22 A study conducted in the UK in 2020 reported no sig-
nificant increase in future CRC incidence for adenomas with a 
size of 10 to 19 mm compared with those <10 mm (hazard ratio 
[HR], 1.30; 95% CI, 0.75–2.26).23 However, in a recent cohort 
study, the risk of future CRC increased in both cases of tubular 
adenoma (HR, 2.54; 95% CI, 1.39–4.64) and serrated polyps 
(HR, 2.82; 95% CI, 1.16–6.82) when the size was ≥10 mm.24 In 
a case-control study conducted in the US, adenomas ≥10 mm 
were significantly correlated with an increase in CRC incidence 
within 10 years of the examination (odds ratio [OR], 2.38; 
95% CI, 1.53–3.70).25 In summary, the risk of future advanced 

neoplasia increases when a large adenoma is detected, and the 
risk increases with an increase in the size of adenoma at index 
colonoscopy. Most studies considered 10 mm as the reference 
value for adenoma size, which indicates an increased risk of fu-
ture CRC; considering the recent reports that future advanced 
neoplasia increased in adenomas with a size of 6 to 9 mm com-
pared with those with a size of 1 to 5 mm,26,27 we used 10 mm as 
the cut-off value in this guideline, instead of 20 mm. 

2) Is the number of colorectal adenomas a risk factor that 
should be considered when shortening the colonoscopic sur-
veillance interval?  

Statement 2. Patients with 3 to 5 non-advanced adenomas re-
moved at index colonoscopy have the possibility of developing 
metachronous CRC and the risk of metachronous advanced 
neoplasia; therefore, shortening the surveillance interval 
should be considered.  
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Moderate) 

Based on the results of recent large cohort studies, Western 
guidelines state that 3 to 4 non-advanced adenomas (NAAs) 
do not increase the risk of metachronous advanced neoplasia, 
similar to 1 to 2 NAAs detected at index colonoscopy.11,12,21,22,28 
Although the BSG guidelines define ≥5 NAAs as high-risk find-
ings related to metachronous CRC,12 the USMSTF guidelines 
still consider ≥3 NAAs as high-risk adenomas, citing insuffi-
cient research evidence on the risk of metachronous advanced 

Table 4. Summary and strength of recommendations for postpolypectomy colonoscopic surveillance

Index colonoscopy finding Interval of colonoscopic  
surveillance Strength of recommendation Level of evidence

Adenoma ≥10 mm in size 3 yr Conditional recommendation Low
3–4 adenomasa) 3–5 yr Conditional recommendation Moderate
5–10 adenomasa) 3 yr Conditional recommendation Moderate
Number of adenomas >10a) 1 yr Conditional recommendation Moderate
Tubulovillous adenoma or villous adenoma 3 yr Strong recommendation Low
Adenoma with high-grade dysplasia 3 yr Strong recommendation Moderate
Traditional serrated adenoma 3 yr Conditional recommendation Low
Sessile serrated lesion with dysplasia 3 yr Conditional recommendation Very low
Serrated polyp ≥10 mm 3 yr Conditional recommendation Very low
No. of sessile serrated lesions between 3–4b) 3–5 yr Conditional recommendation Very low
No. of sessile serrated lesions ≥5b) 3 yr Conditional recommendation Very low
Piecemeal resection of colorectal polyps ≥20 mm in size 6 mo Strong recommendation Low

a)Only applicable when there are no other high-risk findings (≥10 mm in size; high-grade dysplasia, tubulovillous adenoma, or villous adenoma).
b)Only applicable when there are no other high-risk findings (≥10 mm in size, dysplasia).
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neoplasia in patients with 3 to 4 NAAs.10 

Therefore, a meta-analysis was performed on previous co-
hort studies that evaluated the risk of metachronous advanced 
neoplasia and CRC between groups with the removal of 3 or 
≥5 NAAs and those with the removal of 1 to 2 NAAs without 
other high-risk findings at index colonoscopy. Among the 
included studies, there were differences in terms of patient 
eligibility criteria, number of surveillance attempts, and dura-
tion of follow-up. It was also difficult to determine the status 
of colonoscopy quality, use of high-definition endoscopy, and 
timing of surveillance. These studies also had different primary 
endpoints, making consistent comparisons and analyses chal-
lenging.21,26,29-38 

Although there was statistical heterogeneity in the included 
studies, a meta-analysis of studies that included patients with 
1 to 2 NAAs (n=27,638), ≥3 NAAs (n=4,973), and ≥5 NAAs 
(n=991) at index colonoscopy showed that during a mean fol-
low-up duration of 4.9 years, the advanced neoplasia incidence 
rates were 5.4%, 10.3%, and 10.0%, respectively (Supplementary 
Fig. 1A). The RR of metachronous advanced neoplasia was 2.0 
(95% CI, 1.78–2.26; p<0.001; I2=0%) and 2.2 (95% CI, 1.35–3.73; 
p=0.002; I2=62.2%), respectively, in the ≥3 NAAs or ≥5 NAAs 
group compared to the 1 to 2 NAAs group, indicating a signif-
icant increase in the risk of metachronous advanced neoplasia 
(Supplementary Fig. 1B). Although there was a limitation in 
that only three retrospective cohort studies were included in the 
analysis, the RR of metachronous advanced neoplasia was 1.26 
(95% CI, 1.05–1.52; p=0.012; I2=0%) in the 3 to 4 NAAs group 
compared to the 1–2 NAAs group, indicating a statistical sig-
nificance. In the ≥5 NAAs group compared to the 3 to 4 NAAs 
groups, the RR of metachronous advanced neoplasia was 1.96 
(95% CI, 0.97–3.96; p=0.060; I2=68.0%), suggesting a statistical 
tendency (Supplementary Table 1). 

When a meta-analysis was conducted with the incidence and 
RR of metachronous CRC, the incidence of CRC was 0.2%, 
0.5%, and 0.1% in the 1 to 2 NAAs, ≥3 NAAs, and ≥5 NAAs 
groups, respectively (Supplementary Fig. 2A). The RR of meta-
chronous CRC was 1.80 (95% CI, 0.94–3.45; p=0.077; I2=0%) 
and 2.36 (95% CI: 0.22–25.94, p= 0.481), respectively, in the ≥ 3 
NAAs and ≥ 5 NAAs groups compared to the 1-2 NAAs group. 
Thus, the RR of metachronous CRC increased with an increase 
in adenomas; however, this difference was not statistically sig-

nificant (Supplementary Fig. 2B). Additionally, the RR of meta-
chronous CRC was 2.66 (95% CI, 0.39–18.13; p=0.317; I2=0%) 
in the 3 to 4 NAAs group compared to the 1 to 2 NAAs group, 
and the RR was 1.15 (95% CI, 0.14–9.29; p=0.897; I2=0%) in the 
≥5 NAAs group compared to the 3 to 4 NAAs group, which was 
not statistically significant (Supplementary Table 2). 

In summary, there was no statistically significant difference 
in the RR of metachronous CRC in the ≥3 or ≥5 NAAs group 
compared to that in the 1 to 2 NAAs group at index colonos-
copy; however, the RR of metachronous advanced neoplasia 
showed a significant increase. Although there was no statistical 
difference in the RR of metachronous CRC in the ≥5 NAAs 
group compared to the 3 to 4 NAAs group, the RR of metachro-
nous advanced neoplasia showed an increasing statistical ten-
dency. If studies on high-quality colonoscopy with high-defini-
tion endoscopy can be conducted and accumulated over time, 
meta-analyses should be performed to re-evaluate the risk of 
metachronous advanced neoplasia and CRC in the 3 to 4 NAAs 
group. 

Physicians must be careful for patients aged <60 years with 
≥10 colorectal adenomas, ≥60 years with ≥20 adenomas, or 
≥10 adenomas with a family history of CRC or polyposis, since 
these have a risk of CRC above the average risk for hereditary 
CRC syndrome or serrated polyposis syndrome.12 The USM-
STF, despite its weak strength of recommendation and incredi-
bly low evidence, recommends surveillance colonoscopy after 1 
year in patients with >10 adenomas removed at high-quality in-
dex colonoscopy.10 In a single-center study conducted in Korea, 
which evaluated the metachronous advanced neoplasia in 214 
patients with >10 adenomas removed compared with the group 
with 3 to 10 adenomas removed (n=975), >10 adenomas were 
an independent risk factor for metachronous advanced neopla-
sia (OR, 2.25; 95% CI, 1.49–3.38) during a 4.3-year follow-up.39 

Additionally, patients with >10 adenomas have an increased 
risk of developing familial adenomatous polyposis or MUT-
YH-associated polyposis.40 Therefore, genetic testing is recom-
mended considering various factors such as ≥10 adenomas or 
cumulative lifetime adenomas, age, family history of CRC, and 
comorbidities (for example, desmoid tumor, hepatoblastoma, 
a cribriform-morular variant of papillary thyroid cancer, and 
congenital hypertrophy of the retinal pigment epithelium).41,42 
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3) Is a tubulovillous or villous adenoma a more influential risk 
factor that should be considered when shortening the colonos-
copic surveillance interval compared to a tubular adenoma? 

Statement 3. Shortening of the colonoscopic surveillance in-
terval should be considered for patients who have tubulovil-
lous or villous adenomas removed at index colonoscopy.
(Strength of Recommendation: Strong recommendation; Lev-
el of Evidence: Low)

For histological classification of the adenomas, adenomas with 
<25% of villous components are classified as tubular adenomas, 
those with ≥75% of villous components are classified as villous 
adenomas, and those between the two ranges are classified as 
tubulovillous adenomas.43 According to the 2020 USMSTF 
guidelines, similar to the recommendation presented in 2012, 
removing adenomas with villous histology at index colonosco-
py is a risk factor for developing advanced neoplasia in colo-
noscopic surveillance.10 Fairley et al.44 conducted a multicenter 
cohort study of 3,300 patients with adenomas removed during 
screening colonoscopy in Pennsylvania, USA. They found that 
patients with adenomas with villous histology had a higher risk 
of advanced adenoma and CRC incidence by 3.7-fold and 7.4-
fold, respectively, compared to those without villous histology. 
In a multicenter study conducted in the Netherlands, a cohort 
of 2,990 patients diagnosed with adenoma during index colo-
noscopy was followed up for 4 years. The risk of advanced ad-
enoma in colonoscopic surveillance doubled for patients with 
villous adenoma compared with those with one adenoma on 
index colonoscopy.45 In the same study, the risk of advanced 
adenoma in colonoscopic surveillance was 2.1-fold and 1.7-fold 
in patients who had three adenomas and those with adenomas 
≥10 mm, respectively, suggesting that villous adenoma at index 
colonoscopy is a risk factor for advanced adenoma in colonos-
copic surveillance. 

According to a large-scale study in Sweden that evaluated 
the risk of CRC in patients with colorectal polyps (n=178,377) 
compared to that in the general population (n=864,831), the 
HR of CRC after 6.6 years of follow-up was 1.41 for patients 
with tubular adenoma, and 2.56 and 3.82 for those with tubu-
lovillous adenoma and villous adenoma, respectively.46 In a co-
hort study conducted in the US, 6,161 patients with adenomas 
were followed for approximately 10 years. Consequently, when 
patients with adenomas with villous histology at baseline index 
colonoscopy were compared to those without polyps, the HR 

of CRC incidence was 3.17 for tubulovillous adenoma and 8.51 
for villous adenoma, showing a remarkably high HR. For those 
with 1 to 2 adenomas <10 mm in size, the HR of CRC incidence 
was high (2.91) for adenomas with villous histology; however, 
the risk of CRC incidence was not significantly high for tubular 
adenomas.24 In the same study, the HR of CRC incidence were 
3.15, 3.40, and 5.95 for 3 to 10 adenomas, adenomas ≥10 mm 
in size, and adenomas with high-grade dysplasia, respectively. 
It can be inferred that adenomas with villous histology at index 
colonoscopy are a clear risk factor for CRC incidence. 

Although the 2013 ESGE guidelines included an adenoma 
with villous histology at index colonoscopy as a high-risk group 
for CRC incidence and mortality at long-term follow-up, based 
on several recent studies reporting that the risk of CRC was not 
high, an adenoma with villous histology was excluded from the 
high-risk group in the revised 2020 guidelines.11 According to 
a meta-analysis conducted by Saini et al.,47 when tubulovillous 
adenoma or villous adenoma was removed at baseline index 
colonoscopy, the RR of advanced adenoma in colonoscopic 
surveillance after 3 to 4 years of follow-up was not significantly 
higher compared to those patients who had tubular adenoma 
removed (RR, 1.26; 95% CI, 0.95–1.66). According to a multi-
center, retrospective cohort study conducted in the UK by Atkin 
et al.,21 the CRC incidence after the removal of villous adenoma 
at baseline index colonoscopy was not significantly higher than 
that after the removal of tubular adenoma during the 8-year 
follow-up period (HR, 1.16; 95% CI, 0.71–1.91). Furthermore, 
the low level of interobserver consistency among pathologists in 
diagnosing villous histology in adenomas is also considered an 
important factor.48 

Similarly, in the UK, because of the low consistency among 
pathologists in its evaluation, villous histology has not been in-
cluded in the BSG guidelines from a previous version, and it has 
been excluded from the definition of advanced adenoma.12,49 
However, the BSG guidelines stated that tubulovillous adeno-
ma or villous adenoma detected on index colonoscopy is a risk 
factor for advanced adenoma and CRC in the first colonoscopic 
surveillance, and acknowledged consistency in the supporting 
evidence. It is generally known that the proportions of tubulo-
villous and villous adenomas among adenomas are 10% to 15% 
and 5% to 10%, respectively.50 A study in the US by He et al.24 
reported the proportion of tubulovillous adenoma and villous 
adenoma to be 19% and 4%, respectively, while a study in the 
UK conducted by Atkin et al.21 reported a proportion of 47% 
and 10%, respectively. The reason for the high proportion of 
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adenomas with villous histology in the study by Atkin et al. was 
that patients with intermediate-risk adenomas were the partic-
ipants in their study, and ≥90% of adenomas had a size ≥1 cm. 
When the ESGE and BSG guidelines excluded adenomas with a 
villous component from the high-risk group for CRC incidence 
during surveillance, the study by Atkin et al.21 was presented as 
supporting evidence. However, as this study was conducted on 
patients with intermediate-risk adenomas, and consequently, 
there was no significant difference in the CRC incidence be-
tween the tubular adenoma and villous adenoma groups, care-
ful interpretation of the results is required. In conclusion, each 
foreign guideline provides different perspectives on whether 
villous tissue is considered a high-risk finding associated with 
CRC following polypectomy. However, given that the USMSTF 
still considers villous tissue to be a risk factor and that relatively 
recent research findings corroborate this assertion, we opted 
to include tubulovillous/villous adenoma as a risk factor in this 
guideline. 

4) Is a serrated polyp a risk factor that should be considered 
when shortening the colonoscopic surveillance interval? 

Statement 4. Colonoscopic surveillance interval should be 
considered for shortening in a patient if a SSL with risk factors 
was removed during index colonoscopy.
(Recommendation: Inconclusive; Level of Evidence: Low)

To date, there have been no long-term prospective studies on 
mortality due to CRC and advanced neoplasia in patients with 
SSLs on index colonoscopy. Macaron et al.51 reported no evi-
dence supporting an increased risk of advanced neoplasia on 
surveillance colonoscopy after index colonoscopy with SSLs. 

However, a case-control study conducted by Erichsen et al.52 
suggested that in patients with an SSL and SSL with dysplasia 
on index colonoscopy, the risk of CRC increased by 3- and 
5-fold, respectively, compared to that in patients with normal 
index colonoscopy. However, the study findings were limited 
by the fact that it was unknown whether SSLs were removed 
on index colonoscopy. In a cohort study by Holme et al.,53 the 
risk of CRC in patients with serrated polyps >10 mm on index 
sigmoidoscopy increased by 4.2-fold and 2.5-fold compared to 
that in patients with no adenoma on index sigmoidoscopy and 
no index sigmoidoscopy, respectively. However, this study had 
limitations because only 81 patients were included. Moreover, 
it is uncertain whether the results could be extended to SSLs 

during colonoscopy. Therefore, based on the available results, 
SSLs on index colonoscopy appear to increase the risk of CRC 
and advanced neoplasia.24,54-59 However, the RR and risk factors 
for CRC and advanced neoplasia compared to tubular adenoma 
have not been conclusively documented.  

TSA,60 SSLs larger than 10 mm,58,61-67 and SSLs with dys-
plasia57,68 have a higher risk for CRC and advanced neoplasia 
than SSLs without dysplasia and <10 mm. Recent guidelines by 
USMSTF and BSG recommended shortening the colonoscopic 
surveillance interval if ≥5 SSLs without dysplasia and <10 mm 
were removed compared to 1 to 4 SSLs without dysplasia and 
<10 mm.10,12 Therefore, these factors can be defined as high-risk 
for CRC and advanced neoplasia if accompanied by a serrated 
polyp. Each factor is described as follows. 

According to previous observational studies, a hyperplastic 
polyp detected on index colonoscopy does not increase the 
risk of CRC or advanced neoplasia. However, these studies are 
limited because the analyses were not performed according to 
the size and location of hyperplastic polyps.54,69 The risk of CRC 
and advanced neoplasia reportedly did not increase with small 
hyperplastic polyps in the sigmoid colon and rectum on index 
colonoscopy compared with normal index colonoscopy.9,70 
However, Schreiner et al.58 reported that if a hyperplastic polyp 
or SSL was found in the right colon on index colonoscopy, the 
risk of synchronous advanced neoplasia increased by 1.9-fold, 
and the risk of adenoma on surveillance colonoscopy increased 
by 3.14-fold. Lim et al.71 reported a 4.8-fold increased risk of 
advanced neoplasia with a hyperplastic polyp >6 mm in the left 
colon on index colonoscopy. 

5) Is a TSA a risk factor that should be considered when short-
ening the colonoscopic surveillance interval? 

Statement 5. Shortening of the colonoscopic surveillance in-
terval should be considered for patients who had TSA re-
moved at index colonoscopy.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Low)

TSAs are lesions with a risk of developing advanced neoplasia; 
however, there is a lack of supporting evidence. In a Danish 
cohort study comparing 2,045 patients with CRC and 8,105 
controls, the number of patients with TSAs at baseline index 
colonoscopy was 14 (0.7%) and 17 (0.2%), respectively, and the 
adjusted OR was 4.84 (95% CI, 2.36–9.93).52 In a prospective 
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cohort study of 12,955 patients aged 50 to 64 years who under-
went colonoscopy screening, 81 had serrated polyps ≥10 mm 
in size. The group with large serrated polyps had a higher risk 
of CRC incidence than the group without polyps (HR, 4.2; 95% 
CI, 1.3–13.3); thus, large serrated polyps were identified as an 
independent risk factor for CRC incidence (HR, 3.3; 95% CI, 
1.3–8.6).53 However, among the 81 patients, only one was di-
agnosed with TSA. In a comparative cross-sectional study, the 
incidence of polyps was compared between 186 patients with 
TSA and 372 patients with adenoma. The incidence of high-
risk adenomas was higher in the TSA group (adjusted OR, 2.37; 
95% CI, 1.55–3.63).60 To summarize the studies on patients with 
TSAs discussed above, no previous study has compared only 
patients with TSAs with the normal group, and even studies 
that included patients with TSAs had fewer participants. There-
fore, the BSG and ESGE guidelines consider TSAs as lesions 
with a high CRC or advanced neoplasia incidence, as in the 
case of adenomas such as serrated polyps ≥10 mm in size and 
serrated polyps with dysplasia. These guidelines recommend 
colonoscopic surveillance 3 years after index colonoscopy; 
however, the risk of TSA has not been mentioned separately. 
In the USMSTF guidelines, colonoscopy surveillance was rec-
ommended 3 years after removing TSAs; however, the strength 
of the recommendation and level of evidence was low. Consid-
ering the above recommendations in other guidelines, TSAs 
are presented as conditional recommendations in the current 
guideline. 

6) Is histology of sessile serrated lesion with dysplasia a risk 
factor that should be considered when shortening the colonos-
copic surveillance interval?  

Statement 6. Shortening the colonoscopic surveillance interval 
should be considered for patients who had SSLs with dysplasia 
removed at index colonoscopy.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Very low)

In a nationwide population-based, nested case-control study in 
Denmark, the OR for future CRC incidence in SSL with dys-
plasia was approximately 5-fold compared to the cases without 
polyps (OR, 4.76; 95% CI, 2.59–8.73); the estimated 10-year risk 
of CRC was 4.43% for patients with SSL with dysplasia, which 
was higher than the 0.93% in the group without polyps. Howev-
er, in addition to being a case-control study, another limitation 

is that, since this study was conducted based on pathological 
findings only, it was not confirmed whether the polyps detected 
at baseline index colonoscopy were completely removed.52 

In another prospective cohort study, patients with SSLs with 
dysplasia at baseline index colonoscopy showed a 9-fold higher 
incidence of metachronous conventional adenomas compared 
to controls (RR, 9.03; 95% CI, 1.03–16.03); however, there was 
no significant increase in the development of advanced adeno-
ma (RR, 1.00; 95% CI, 0.15–4.32).72 Careful interpretation of the 
results is required because these are the secondary endpoints of 
the study, and the number of SSLs with dysplasia was small. 

In another retrospective cohort study, high-risk SSLs (SSLs 
≥10 mm in size or SSLs with dysplasia) did not correlate with 
advanced neoplasia at follow-up colonoscopy (HR, 0.57; 95% 
CI, 0.14–2.30).55 However, this study has limitations in that the 
number of participants with high-risk SSL was only 27, and 
there were no data on the number of participants with SSLs 
with dysplasia. 

To summarize, there is insufficient evidence to determine 
whether SSLs with dysplasia increase the risk of advanced 
adenoma and CRC incidence at follow-up colonoscopy. How-
ever, SSLs with dysplasia have more histological features con-
sistent with CRC than those without dysplasia. Therefore, we 
recommend that SSLs with dysplasia be considered high-risk 
until more evidence is gathered, and these patients undergo 
repeat colonoscopy within 3 years. Similarly, the USMSTF, 
ESGE, and BSG guidelines published in 2020 recommended 
a 3-year surveillance colonoscopy for patients with SSLs with 
dysplasia.10-12 

7) Is the size of a serrated polyp a risk factor that should be 
considered when shortening the colonoscopic surveillance in-
terval? 

Statement 7. Shortening the colonoscopic surveillance interval 
should be considered for patients who were found to have ser-
rated polyps ≥10 mm at index colonoscopy.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Very low)

According to a population-based RCT (n=100,210) in Norway 
from 1999 to 2011, when serrated polyps ≥10 mm in size were 
detected at index colonoscopy, the risk of CRC incidence in-
creased by 4.2-fold compared to those without polyps (HR, 4.2; 
95% CI, 1.3–13.3). Moreover, a multivariate logistic regression 
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analysis revealed that a serrated polyp ≥10 mm was an inde-
pendent risk factor for future CRC incidence (OR, 3.3; 95% 
CI, 1.3–8.6; p=0.020).53 In a cohort study conducted in the US, 
among 122,899 people who underwent flexible sigmoidoscopy 
or colonoscopy between 1989 and 2013, when serrated polyps 
≥10 mm in size were detected, the risk of CRC incidence in-
creased by 3.35-fold compared to cases without polyps (HR, 
3.35; 95% CI, 1.37–8.15, p=0.008).24 In another cohort study 
conducted from 2004 to 2015 in the US among 5,433 patients, 
when serrated polyps ≥10 mm were detected at index colonos-
copy, detection of new serrated polyps ≥10 mm in colonoscopic 
surveillance showed a significant increase compared to the cas-
es without adenomas or serrated polyps at index colonoscopy 
(OR, 14.34; 95% CI, 5.03–40.86).56 However, in a case-control 
study conducted from 1998 to 2013 in the US among 2,723 par-
ticipants, there was no significant difference in future advanced 
neoplasia incidence between those detected with SSLs ≥10 mm 
and those with SSLs <10 mm (OR, 1.22; 95% CI, 0.29–5.10).73 
To summarize the above evidence, shortening of the surveil-
lance period should be considered in patients with serrated 
polyps ≥10 mm at index colonoscopy because of the increased 
risk of CRC incidence in colonoscopic surveillance. In the 
2020 ESGE and BSG guidelines, serrated polyps ≥10 mm are 
classified as high-risk, and colonoscopic surveillance is recom-
mended 3 years after polypectomy.11,12 The USMSTF guidelines 
classify serrated polyps into different types; for SSLs ≥10 mm, 
colonoscopic surveillance is recommended after 3 years, where-
as for hyperplastic polyps ≥10 mm, colonoscopic surveillance is 
recommended after 3 to 5 years.10 

8) Is the number of SSLs a risk factor that should be considered 
when shortening the colonoscopic surveillance interval? 

Statement 8. Shortening the colonoscopic surveillance interval 
may be considered depending on the number of lesions for a pa-
tient detected with a SSL <10 mm in size at index colonoscopy.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Very low)

To date, there has been insufficient evidence to clarify whether 
the risk of developing CRC or advanced neoplasia increases 
when serrated polyps are removed during index colonoscopy. 
Recent guidelines state that re-discussion is required on this 
matter after more research evidence has been gathered.10,12 Ac-
cording to the USMSTF guidelines published in 2020, for the 

removal of SSLs <10 mm during index colonoscopy, colonos-
copic surveillance should be performed depending on the num-
ber of lesions: 5 to 10 years for 1 to 2 lesions, 3 to 5 years for 3 
to 4 lesions, and 3 years for 5 to 10 lesions. Additionally, if <20 
hyperplastic polyps <10 mm are detected at index colonosco-
py, colonoscopic surveillance is recommended after 10 years.10 

Similarly, according to the BSG guidelines, if there are ≥5 ser-
rated polyps on index colonoscopy, colonoscopic surveillance is 
recommended after 3 years.12 To summarize, this guideline rec-
ommends that colonoscopic surveillance intervals according to 
the number of SSLs at index colonoscopy be considered based 
on the strategy for the number of adenomas. 

9) Is piecemeal resection of colorectal polyps ≥20 mm in size a 
more influential risk factor, than en bloc resection of the pol-
yps, that should be considered when shortening the colonos-
copic surveillance interval? 

Statement 9. For patients with piecemeal resection of colorec-
tal polyps ≥20 mm in size, shortening the colonoscopic sur-
veillance interval should be considered.
(Strength of Recommendation: Strong recommendation; Lev-
el of Evidence: Low)

Piecemeal resection of colorectal polyps has a higher rate of in-
complete resection than en bloc resection, and is a well-known 
risk factor for local recurrence after colorectal polyp resection. 
In a large-scale prospective study of 1,427 patients, the rate of 
incomplete resection with en bloc resection was reportedly 8.4%, 
while that with piecemeal resection was considerably higher at 
20%.74 According to a meta-analysis published in 2014, when 
en bloc resection was performed during endoscopic mucosal 
resection of non-pedunculated colorectal lesions, the risk of lo-
cal recurrence was only 3%. However, in cases of piecemeal re-
section, the risk of recurrence increased to 20%.75 In particular, 
the fact that 75% of the local recurrences were detected within 
3 months after the procedure indicates the importance of early 
follow-up in the case of piecemeal resection.75 According to the 
results of a large-scale multicenter prospective study by Pellise 
et al.76 for serrated lesions ≥20 mm published in 2017, the ad-
justed HR for recurrence of colorectal lesions increased to 3.4 
when piecemeal resection was performed compared to en bloc 
resection (1.0 vs. 3.4, p= 0.002). 

In cases of piecemeal resection, the degree of recurrence var-
ies depending on the characteristics of the resected lesions and 
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procedure. Tate et al.77 reported that in the case of piecemeal 
resection for colorectal polyps, the risk of endoscopically deter-
mined recurrence after piecemeal resection increased if the pol-
yp size was >40 mm, bleeding occurred during the procedure, 
or high-grade dysplasia was present. Another study reported 
that the average period from resection to recurrence decreased 
as the number of divided lesions increased during piecemeal 
resection.78 However, another recent study reported that the 
risk of recurrence decreased when additional thermal ablation 
of the post-EMR mucosal defect margin was performed after 
piecemeal resection of colorectal polyps.79 Therefore, In the case 
of piecemeal resection of colorectal polyps, the operator should 
pay attention to follow-up in the following situations: (1) if the 
polyp is large, (2) bleeding occurs during the procedure, and 
(3) in the presence of high-grade dysplasia. Thus, efforts should 
be made to minimize the number of divided lesions when per-
forming piecemeal resection. Additionally, various approaches 
should be developed to reduce the risk of recurrence during 
piecemeal resections. 

Based on these studies, most foreign guidelines recommend 
a short interval of repeat colonoscopy in cases of piecemeal 
resection of colorectal polyps ≥20 mm. The 2020 USMSTF 
guidelines recommend that in cases of piecemeal resection of 
adenomas ≥20 mm or SSLs ≥20 mm, the first colonoscopic 
surveillance should be conducted within 6 months, the second 
surveillance should be conducted 1 year after the first, and the 
third surveillance should be conducted 3 years after the sec-
ond.10 The ESGE guidelines published in 2020 also recommend 
colonoscopic surveillance within 3 to 6 months after piecemeal 
resection of colorectal polyps ≥20 mm, similar to the recom-
mendation of the USMSTF guidelines.11 However, unlike the 
2013 ESGE guidelines, where the reference polyp size was set 
at 10 mm, the reference size of polyps was increased to ≥20 
mm according to these guidelines. This is because most stud-
ies presented as evidence for the recommendation were con-
ducted with polyps ≥20 mm. To summarize, colorectal polyps 
≥20 mm in size showed an increasing trend in recurrence rate 
when piecemeal resection was performed compared to en bloc 
resection. The extent to which piecemeal resection increases 
the risk of metachronous advanced neoplasia remains unclear. 
However, considering that colorectal polyps ≥20 mm in size 
increase the risk of CRC in the long term, the risk of advanced 
neoplasia is predicted to increase at recurrence after piecemeal 
resection. Therefore, in cases of piecemeal resection of colorec-
tal polyps ≥20 mm, colonoscopic surveillance is recommended 

six months after the procedure. 

10) Is a family history of CRC a risk factor that should be con-
sidered when shortening the colonoscopic surveillance inter-
val? 

Statement 10. Shortening the postpolypectomy colonoscopic 
surveillance interval is not recommended in patients with a 
family history of CRC.
(Strength of Recommendation: Conditional recommendation; 
Level of Evidence: Low)

Several studies have been performed to determine the effect of 
a family history of CRC on the incidence of advanced adenoma 
or CRC incidence. In 2015, Jang et al.80 conducted a retrospec-
tive analysis of the results of colonoscopic surveillance of 434 
patients who had advanced adenoma removed; however, the 
family history of CRC did not increase the risk of developing 
advanced adenoma during surveillance colonoscopies. In 2016, 
Park et al.81 performed a retrospective analysis of the results of 
colonoscopic surveillance in 1,479 patients with advanced adeno-
ma removed in a multi-institutional study with the participation 
of 13 Korean hospitals. The results showed that the risk of ade-
noma or CRC incidence (HR, 0.97; 95% CI, 0.69–1.38; p=0.883) 
and the risk of developing advanced adenoma (HR, 0.61; 95% CI, 
0.23–1.67; p=0.338) showed no statistically significant increase 
in patients with a family history of CRC than those without. 
Additionally, in a prospective analysis of eight studies on the risk 
of advanced adenoma or CRC incidence by conducting colonos-
copic surveillance for 9,167 patients with adenomas removed, no 
significant correlation was observed between the risk of adenoma 
or advanced adenoma and family history of CRC.82 In 2018, Ja-
cobs et al.83 analyzed the results of colonoscopic surveillance of 
7,697 patients with adenomas removed from eight studies, which 
included six RCTs, and the results did not hint at an increased 
risk of advanced adenoma or CRC in patients with a family his-
tory of CRC (OR, 1.15; 95% CI, 0.96–1.37). 

To summarize, most studies that analyzed the relationship 
between the family history of CRC and risk of developing ad-
vanced adenoma or CRC in colonoscopic surveillance after 
polyp removal did not present a high level of evidence of the 
correlation, and no statistically significant correlation was ob-
served. Moreover, as most studies either excluded patients with 
hereditary CRC, such as familial adenomatous polyposis and 
hereditary non-polyposis CRC (Lynch syndrome), or were not 
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sufficiently large to include these patients, we hereby specify 
that this statement is not a recommendation for patients with 
hereditary CRC. If there is a family history of CRC and related 
tumors, the possibility of hereditary CRC should be carefully 
examined and a colonoscopic surveillance plan should be estab-
lished accordingly.  

Timing of postpolypectomy surveillance 

1) For patients without CRC-related high-risk findings after 
resecting the polyps, what is the appropriate timing and inter-
val for colonoscopic surveillance? 

Statement 11. If there are no high-risk findings related to CRC 
after complete resection of polyps at high-quality index colo-
noscopy performed with adequate bowel preparation, colono-
scopic surveillance after 5 to 10 years from polypectomy is 
recommended. However, if the above prerequisites are not 
satisfied or a high-risk finding of CRC incidence is detected 
after polypectomy before conducting index colonoscopy, the 
surveillance interval can be shortened even if no high-risk 
finding is detected at index colonoscopy.
(Strength of Recommendation: Strong recommendation; Lev-
el of Evidence: Moderate)

In the 2012 Korean guidelines, following a systematic litera-
ture search and meta-analysis, an increased risk of developing 
advanced neoplasia was considered when at least one of the 
following findings was observed at index colonoscopy after 
polypectomy, and the cases were defined as having a high-risk 
finding: ≥3 adenomas, adenomas ≥10 mm in size, tubulovil-
lous or villous adenoma, adenoma with high-grade dysplasia, 
and serrated polyp ≥10 mm in size.9 In 2007, Lieberman et 
al.84 reported that in a case of <3 tubular adenomas <10 mm 
at index colonoscopy, the incidence of advanced neoplasia 
within 5.5 years of the surveillance interval was 4.6%, indicat-
ing a higher RR of 1.92 (95% CI, 0.83–4.42) compared to the 
controls without adenomas; however, the difference was not 
statistically significant. Compared with controls, however, there 
was a significant increase in the risk of advanced neoplasia in-
cidence at 11.9% (RR, 5.01; 95% CI, 2.10–11.96) in the case of 
≥3 adenomas <10 mm, 15.5% (RR, 6.40; 95% CI, 2.74–14.94) 
for adenomas ≥10 mm, 16.1% (RR, 6.05; 95% CI, 2.48–14.71) 
for villous adenoma, and 17.4% (RR, 6.87; 95% CI, 4.61–18.07) 
for adenomas with high-grade dysplasia. In a single prospective 
cohort study conducted in Korea published in 2011 for 3,803 

asymptomatic patients aged 50 to 69 years, when <3 adenomas 
<10 mm were detected at index colonoscopy, the 5-year cumu-
lative incidence of advanced neoplasia showed no significant 
difference (2.4% vs. 2.0%; HR, 1.14; 95% CI, 0.61–2.17) over 
controls. However, for adenomas ≥10 mm, ≥3 adenomas, vil-
lous adenomas, or adenomas with high-grade dysplasia, the 
5-year cumulative incidence of advanced neoplasia was high 
at 12.2% and the advanced neoplasia developed within 3 to 4 
years in most cases.85 Considered together, The previous guide-
lines recommended a surveillance interval of 5 years for cases 
without high-risk findings of advanced neoplasia at index colo-
noscopy by differentiating from cases with high-risk findings, 
but the level of evidence was low. 

In many cohort studies conducted since 2012, the risk of CRC 
incidence and mortality in cases of adenomas without high-risk 
findings after polypectomy was similar to the normal findings 
at index colonoscopy.24,28,36,86 In 2018, Click et al.28 performed a 
post-hoc analysis of RCT results on the effect of CRC screen-
ing with flexible sigmoidoscopy conducted since 1993. They 
reported that in the case of adenomas <10 mm without villous 
adenoma or high-grade dysplasia, there was no significant dif-
ference in the risk of developing CRC within 15 years compared 
to those without adenomas (RR, 1.2; 95% CI, 0.8–1.7; p=0.300). 
In 2020, He et al.24 also reported that in the case of adenomas 
<10 mm in size without villous adenoma or high-grade dyspla-
sia (HR, 1.21; 95% CI, 0.68–2.16; p=0.520) and serrated lesions 
<10 mm (HR, 1.25; 95% CI, 0.76–2.08; p=0.380), there was no 
significant difference in the risk of 10-year CRC incidence com-
pared to the controls without polyps. In some studies, the risk 
of CRC incidence and mortality was significantly reduced in the 
case of adenomas without a high-risk finding after polypectomy 
at index colonoscopy compared with the general population. 
This is thought to be because endoscopic resection of adenomas 
without high-risk findings detected at index colonoscopy con-
tributes to preventing CRC morbidity and mortality.5,22,87 Addi-
tionally, a retrospective cohort study published by He et al.24 in 
2020 reported that adenomas <10 mm in size without villous 
adenoma or high-grade dysplasia and serrated lesions <10 mm 
showed no increased risk of 10-year CRC incidence compared 
with controls without polyps, regardless of the status or number 
of surveillance colonoscopies. Therefore, there is an increasing 
body of evidence in recent studies suggesting that surveillance 
colonoscopy has no additional effect on reducing CRC inci-
dence when there are no CRC-related high-risk findings after 
polypectomy. Meta-analyses have reported that the incidence 
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of advanced neoplasia in colonoscopic surveillance conducted 
within five years is higher for adenomas without high-risk find-
ings at index colonoscopy than in the normal group; however, 
the results also include those without statistical significance.88,89 

Individuals without CRC-related high-risk findings after 
polypectomy are deemed to have the same risk level as that of 
the normal group in terms of CRC incidence, suggesting that 
the same colonoscopic surveillance interval could be set for the 
normal group. Considering that the main purpose of colono-
scopic surveillance is to reduce CRC incidence and mortality, 
this point should be considered a clear guideline. A colonos-
copic surveillance interval of 10 years is generally recommend-
ed for the normal group.10 Therefore, colonoscopic surveillance 
may be recommended 10 years after polypectomy for individuals 
with no CRC-related high-risk findings. However, the prerequi-
site to this recommendation is the complete resection of polyps 
at high-quality index colonoscopy conducted under adequate 
bowel preparation. In Korea, considering the relatively low med-
ical costs and high accessibility of healthcare services, the 5-year 
interval, according to previous guidelines, can serve as an alter-
native for the transition period to some extent. In the future, if 
more data on colonoscopic surveillance at 10-year intervals are 
gathered, the 10-year interval may be established as a recommen-
dation for individuals with no CRC-related high-risk findings 
following polypectomy. Therefore, colonoscopic surveillance 
should be conducted 5 to 10 years after polypectomy if there are 
no high-risk findings related to CRC at the index colonoscopy. 

2) For patients with CRC-related high-risk findings after resec-
tion of polyps, what is the appropriate timing and interval for 
colonoscopic surveillance? 

Statement 12. In the case of CRC-related high-risk findings 
after polypectomy in high-quality index colonoscopy (adeno-
ma ≥10 mm, 3 to 5 or more adenomas, tubulovillous adenoma 
or villous adenoma, adenoma with high-grade dysplasia, TSA, 
SSL with dysplasia, serrated polyp ≥10 mm, 3 to 5 or more 
SSLs), shortening of the colonoscopic surveillance interval 
should be considered by analyzing the specifics of each situa-
tion. However, in the case when the above prerequisites have 
not been satisfied or considering the colonoscopy findings 
prior to index colonoscopy, the status of adenoma resection, 
systemic condition of the patient, family history, and medical 
history of the patient, the surveillance interval can be further 
adjusted.
(Strength of Recommendation: Strong recommendation; Lev-
el of Evidence: Moderate)

In cases of CRC-related high-risk findings after polypectomy 
at index colonoscopy, the colonoscopic surveillance interval 
should be shortened, and such high-risk findings can be deter-
mined based on the size, number, and histological findings of 
the resected polyps. In this guideline, the colonoscopic surveil-
lance interval is presented in Table 4 and Figure 1 according to 
specific situations. 

In a large-scale prospective US cohort study with 15,935 
patients detected with polyps at index colonoscopy, the risk of 
CRC incidence in patients with advanced neoplasia was 13% 
higher than in those without.28 In another large cohort study in 
the US of 3,300 patients, for a high-risk group with adenomas 
≥10 mm in size, the risk of advanced neoplasia incidence in-
creased by 3.6-fold (OR, 3.6; 95% CI, 2.8–4.5), and by 5.2-fold 
for CRC incidence (OR, 5.2; 95% CI, 1.8–15.1) in colonoscopic 
surveillance.44 In a large prospective cohort study conducted 
in Poland that enrolled 236,089 patients with polyps detect-
ed at index colonoscopy, the SIR of CRC increased in high-
risk groups with the polyps ≥20 mm in size (2.07; 95% CI, 
1.40–2.93) or adenomas with high-grade dysplasia (0.79; 95% 
CI, 0.39–1.41).22 According to a multi-institutional prospective 
study in Korea conducted with 372 patients, the risk of devel-
oping advanced neoplasia during colonoscopic surveillance in-
creased by 2.37-fold (OR, 2.37; 95% CI, 1.55–3.63) in the high-
risk group with tubulovillous adenoma or villous adenoma at 
index colonoscopy.60 According to a cohort study conducted in 
the US of 5,433 patients, those detected with serrated polyps 
≥10 mm at index colonoscopy had a 14.34-fold increase in the 
risk of serrated polyps ≥10 mm in colonoscopic surveillance 
(OR, 14.34; 95% CI, 5.03–40.86). However, the risk of devel-
oping advanced neoplasia in colonoscopic surveillance did not 
increase significantly.56 When the number of adenomas was ≥3 
at index colonoscopy, the risk of advanced neoplasia incidence 
increased by 1.61-fold (OR, 1.61; 95% CI, 1.46–1.78), and the 
risk of CRC by 4.3-fold (OR, 4.3; 95% CI, 1.40–12.90).12,44 Addi-
tionally, when there were 1–2 and 3–4 adenomas <10 mm, the 
incidence of advanced neoplasia in colonoscopic surveillance 
was similar at 1.4% and 1.8%, respectively, whereas in the case 
of ≥5 adenomas <10 mm, the advanced neoplasia incidence was 
5%. This indicates that with an increase in the number of ade-
nomas, there is a significant increase in the risk of developing 
advanced neoplasia.29 Therefore, in cases with high-risk find-
ings of advanced neoplasia at index colonoscopy, colonoscopic 
surveillance is needed to detect advanced neoplasia and reduce 
CRC incidence and mortality. 
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Most high-quality studies related to the risk factors for ad-
vanced neoplasia incidence are follow-up studies conducted 
with a cohort of participants in polyp prevention trials. These 
studies were conducted after the National Polyp Study, and sur-
veillance was performed after index colonoscopy. In these stud-
ies, the risk of advanced adenoma increased in the high-risk 
group in surveillance conducted 3 years after index colonosco-
py; however, the actual CRC incidence was rare. Thus, based on 
the evidence, adequate timing of surveillance for the high-risk 
group may be recommended as 3 years. Recent studies have 
compared the colonoscopic surveillance interval of 3 years to 
intervals within 3 years. In the case of surveillance interval of 3 
years, although the incidence of advanced adenoma was high 
(OR, 2.02; 95% CI, 1.19–3.42), there was no significant differ-
ence in terms of CRC incidence and mortality; thus, the appro-
priate colonoscopic surveillance interval for high-risk groups 
may be recommended as 3 years.21,90 However, in many cases, 
patients who participated in the National Polyp Study and other 
clinical studies underwent high-quality examination by colo-
noscopists. Those who had complete resection of the polyps 

examined before inclusion in the study underwent a clearing 
colonoscopy to remove missed polyps. Moreover, considering 
that many studies excluded patients with a family history of 
CRC, it is recommended that in determining surveillance tim-
ing in clinical practice, in addition to the number or size of ade-
nomas, histological features, and distribution observed at index 
colonoscopy, detailed information on the quality of colonos-
copy examination, family history of CRC, and medical history 
should also be considered. 

Another point to consider is that when the examination of 
patients shows two or more findings among the findings cor-
responding to the high-risk group that increases the risk of 
detection of CRC or advanced neoplasia in postpolypectomy 
colonoscopic surveillance, a few studies have examined wheth-
er such cases with multiple findings increase the level of risk. 
According to a study by Atkin et al.91 in 1992 using rectosig-
moidoscopy, in the high-risk group that had villous adenoma/
tubulovillous adenoma or adenomas ≥10 mm in size at the 
baseline examination, the SIR of CRC for the group with one 
adenoma was 2.9 (95% CI, 1.80–4.50), and for the group with 

High quality baseline colonoscopy

>10 Adenomas 1 year

3 years

3 years

3 years

3 years

3 years

3 years

3 years

3 years

3–5 years

3–5 years

5–10 years

Adenoma ≥10 mm

5–10 Adenomas

Adenoma with villous or tubulovillous

Adenoma with high-grade dysplasia

Traditional serrated adenoma

Sessile serrated lesion with dysplasia

Serrated polyp ≥10 mm

≥5 Sessile serrated lesions

3–4 Adenomas

3–4 Sessile serrated lesions

Colonoscopy without high-risk findings

Recommendations for post-polypectomy 
surveillance

Fig. 1. Recommendations for postpolypectomy colonoscopic surveillance.
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two or more adenomas, the CRC SIR increased to 6.6 (95% CI, 
3.30–11.80). In 2000, Noshirwani et al.92 reported that if there 
were three adenomas <10 mm in size at index colonoscopy, the 
risk of developing advanced adenoma was estimated to be 8.5% 
in the surveillance conducted after 42 months, and for cases 
of ≥3 adenomas with the largest of them was ≥10 mm, the risk 
increased to 21.3%. Additionally, if there were ≥4 adenomas 
<10 mm in size, the risk of developing advanced adenoma was 
estimated to be 15.3% in the surveillance, and for cases of ≥4 
adenomas, with the largest being ≥ 10 mm, the risk increased 
up to 34.5%. According to a study by Anderson et al.56 in 2018 
using colonoscopy, the risk of detecting advanced adenoma 
in colonoscopic surveillance was 3.86 (95% CI, 2.77–5.39) in 
the group that had only adenomas with high-grade dysplasia 
at the baseline examination; however, for the group with both 
the adenomas with high-grade dysplasia and serrated lesions, 
the risk increased to 16.04 (95% CI, 6.95–37.00). In a Korean 
study, the risk of finding advanced adenoma in the surveillance 
conducted after 3 years was estimated to be 10.7% in the group 
that was detected to have only adenomas at index colonoscopy, 
while the risk increased to 17.9% when both adenomas and 
serrated lesions were detected.93 These findings indicate that the 
risk of advanced neoplasia increases if the patient has multiple 
findings that correspond to the high-risk group. Based on this 
evidence, if there are two or more findings corresponding to the 
high-risk group, there is a possibility that the surveillance inter-
val should be shortened. However, owing to the lack of research 
in these areas, it is challenging to recommend a clear guideline 
for surveillance intervals.  

DISCUSSION 

Patients with removed colorectal polyps have an increased 
risk of developing colorectal polyps or neoplasia in the future; 
therefore, management based on appropriate colonoscopic 
surveillance is required.4,5 This is a well-established fact over 
time, and appropriate colonoscopic surveillance is essential for 
establishing a long-term CRC prevention strategy. To this end, 
many medical societies in Korea and abroad have developed 
and distributed guidelines for postpolypectomy colonoscopic 
surveillance. Since 2020, the USMSTF, ESGE, and BSG have 
updated these guidelines. In line with these changes, the Guide-
lines Development Committee of Korea presents the interval of 
postpolypectomy colonoscopic surveillance for Korean patients 
with colorectal polyps based on a literature review. At index 

colonoscopy, if the patient is diagnosed with at least one of the 
following, the patient is classified into the high-risk group with 
an increased risk of future CRC incidence: (1) adenoma ≥10 
mm, (2) 3 to 5 or more adenomas, (3) tubulovillous adenoma 
or villous adenoma, (4) adenoma with high-grade dysplasia, (5) 
TSA, (6) SSL with dysplasia, (7) serrated polyp ≥10 mm, and (8) 
3 to 5 or more SSLs. For the above high-risk groups, we recom-
mend shortening the interval of postpolypectomy colonoscopic 
surveillance; for those without the specified high-risk polypec-
tomy findings, colonoscopic surveillance should be conducted 
5 to 10 years after polypectomy. 

Adequate bowel preparation and high-quality examination 
are among the most important factors in establishing an appro-
priate interval for colonoscopic surveillance. Therefore, in the 
case of this guideline, unlike previous guidelines, the definitions 
of adequate bowel preparation and high-quality examination 
were specified in detail in the guideline development process. 
In cases of inadequate examination during index colonoscopy, 
subsequent colonoscopic surveillance may be needed to com-
plement the initial inadequate examination, which is a signifi-
cant limitation. According to a large cohort study, an inadequate 
level of colonoscopy examination at baseline increased the risk 
of CRC incidence and mortality after polypectomy, regardless 
of colonoscopic surveillance.21 Inadequate bowel preparation 
also increases the colonoscopic miss rate of colorectal polyps. 
Accordingly, most guidelines recommend that the postpolyp-
ectomy colonoscopic surveillance interval should be applied to 
patients with adequate bowel preparation.94 Therefore, adequate 
bowel preparation and high-quality examinations in clinical 
practice are crucial, and both must be checked as prerequisites 
before colonoscopic surveillance. 

According to the present guidelines, the risk of advanced 
neoplasia and CRC incidence increased during colonoscopy 
surveillance when the number of adenomas at index colonos-
copy was 3 to 5 or more. This was confirmed based on the me-
ta-analysis reviewed when preparing the present guidelines as 
well as the recently revised USMSTF guidelines. As discussed 
previously, according to the meta-analysis, there was a statisti-
cally significant increase in the RR of developing advanced neo-
plasia in the group that had 3 to 5 or more adenomas removed 
compared to the group with 1 to 2 adenomas removed. Fur-
thermore, the RR of CRC incidence increased with the number 
of adenomas, although the increase was not statistically signifi-
cant. Therefore, in terms of determining the risk of future CRC 
and advanced neoplasia for evaluating the present guidelines, 
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it was determined that there was a risk of 3 to 5 adenomas or 
more. The USMSTF guidelines also recommend colonoscopic 
surveillance 3 to 5 years after the development of ≥3 adenomas, 
although the surveillance interval is slightly longer than in pre-
vious guidelines.10 However, in the BSG and ESGE guidelines, 
if the number of adenomas is ≥5, the case is considered high-
risk.11,12 This is thought to reflect the results of recently pub-
lished studies showing that the risk of advanced neoplasia did 
not significantly increase when the number of adenomas was 
<5.21,28 As more research evidence is gathered in the future, the 
colonoscopic surveillance interval may change according to the 
number of adenomas. 

A serrated polyp in the colon is an umbrella term used to 
describe hyperplastic polyps, SSLs, and TSA based on patho-
logical diagnostic criteria.95 Serrated polyps cause CRC through 
the serrated pathway rather than carcinogenesis by general ad-
enomas and are currently recognized as important risk factors 
for CRC and interval CRC.56,96,97 Therefore, recent international 
guidelines have added more content to colonoscopic surveil-
lance of these serrated polyps. In the ESGE guidelines published 
in 2013, there was no recommendation regarding serrated pol-
yps. However, in the revised guidelines of 2020, if the size of the 
serrated polyps is ≥10 mm or if it contains dysplasia, colonos-
copic surveillance is recommended after three years.11 The BSG 
guidelines published in 2020 also specify serrated polyps as 
premalignant.12 However, small (1–5 mm) hyperplastic polyps 
in the rectum were excluded from the classification. In the case 
of the USMSTF guidelines, categorized repeat colonoscopy in-
tervals are presented for serrated polyps, and the interval is set 
similar to the surveillance interval for adenomas in general.10 
For SSLs ≥10 mm or those containing dysplasia, the recom-
mended colonoscopic surveillance interval is 3 years. Similarly, 
when the number of detected SSLs is 5 to 10 or if it contains 
TSA, it is recommended to conduct colonoscopic surveillance 
after 3 years. In the case of the present Korean guidelines, add-
ing to the recommendation of previous guidelines in which 
only serrated polyps ≥10 mm are classified as high-risk, SSLs 
with dysplasia, 3 to 5 or more SSLs, or detection of TSA are also 
categorized as high-risk. Based on these findings, colonoscopic 
surveillance after 3 years is recommended. 

This revised edition of the Korean guidelines contains new 
additions compared to previous guidelines as well as parts that 
are not specifically stated, as in the case of previous guidelines. 
Piecemeal resection of colorectal polyps is a new addition to 
this revision. The guidelines published in 2012 had no rec-

ommendation on the colonoscopic surveillance interval for 
piecemeal resection of colorectal polyps.9 This is because there 
have been only a few relevant studies in the past, and there is 
insufficient evidence to recommend a specific colonoscopic 
surveillance interval. Many studies on the development of 
metachronous colorectal neoplasia at piecemeal resection were 
published after 2012.74-76 In line with the research evidence, 
foreign guidelines revised in 2020 all contain recommenda-
tions for conducting colonoscopic surveillance 3 to 6 months 
after piecemeal resection of colorectal polyps ≥20 mm.10-12 In 
this revised edition of the guidelines, considering the results of 
more studies gathered to date and overseas guidelines, although 
the level of evidence is low, it was judged that the risk of meta-
chronous advanced neoplasia increases in the case of piecemeal 
resection of colorectal polyps ≥20 mm; therefore, conducting 
colonoscopic surveillance after six months is recommended. 
Unlike piecemeal resection, the revised guidelines do not pres-
ent a separate timing for the second colonoscopic surveillance, 
as in the previous guidelines. This is because there is a lack of 
evidence in terms of research on second colonoscopic surveil-
lance and foreign guidelines also show differences and incon-
sistencies in their recommendations. Additionally, given the 
high level of accessibility to colonoscopy in Korea, it is difficult 
to present specific recommendations for a second colonoscopic 
surveillance at this point. 

The age at which postpolypectomy colonoscopic surveillance 
is stopped differs slightly depending on the guidelines; in most 
cases, the recommended age is 75 to 80 years.11,12 However, 
research on elderly patients regarding the age at which postpo-
lypectomy colonoscopic surveillance is stopped has provided 
insufficient evidence. Since this issue is highly dependent on 
the accessibility of medical resources in each country, as well 
as the health condition of individual patients, there is a limit to 
applying uniform criteria for all patients. Moreover, since com-
plications from colonoscopy show an increasing trend in the el-
derly, careful weighing of the possible harm caused by colonos-
copy surveillance is important.98,99 Therefore, the judgment of 
individual physicians considering the various factors described 
above is thought to be important in clinical practice, and it is 
necessary to provide proper explanations regarding the benefits 
and harms of colonoscopy surveillance for elderly patients. 

CONCLUSIONS 

This guideline is a revision of the guidelines published in 2012, 
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and is the second version in Korea. Although some studies on 
postpolypectomy colonoscopic surveillance have been con-
ducted in Korea since 2012, available data are still limited. In 
Western countries, the healthcare environment is fundamen-
tally different from that of Korea; in particular, there are con-
siderable differences in terms of examination cost and access to 
colonoscopy. Guidelines greatly influence the clinical practice 
of physicians, and the scope of the influence is not limited to in-
dividual physicians, but affects the entire country beyond local 
communities. Therefore, for the Korean guidelines, the utility 
of medical resources should be considered in the future, and 
a cost-effectiveness analysis should be performed as a starting 
point. A cost-effectiveness analysis should be conducted based 
on research data in Korea, in accordance with the domestic 
healthcare environment, and if necessary, a comparative anal-
ysis with other countries should be conducted. The present 
guidelines are expected to help physicians to select more effi-
cient and optimal methods for treating patients in real-world 
clinical settings. The last point to mention is that since there 
is a practical limitation to making decisions based only on 
guidelines considering clinical information of individual pa-
tients and various situations, the clinical judgment of individual 
physicians about the surveillance method and timing derived 
by synthesizing the guidelines and using various clinical data is 
thought to be the most important. 
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INTRODUCTION 

Inflammatory bowel disease (IBD) has a global presence with 
rapidly increasing incidence and prevalence in Asia, although 
these remain lower than those reported in Western countries. 
The medical burden of this chronic inflammatory condition is 
gradually increasing. Due to its chronic clinical course, IBD is 
associated with various complications, particularly in case of 
long disease duration. Patients with IBD including those with 
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ulation. Risk factors for CRC in patients with IBD include long disease duration, extensive colitis, primary sclerosing cholangitis, family 
history of CRC, stricture, and prior dysplasia. Surveillance colonoscopy for CRC in patients with IBD should be tailored to individual-
ized risk factors and requires careful monitoring every year to every five years. The current surveillance techniques are based on several 
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ulcerative colitis (UC) and Crohn’s disease (CD) have a higher 
risk of colorectal cancer (CRC) than the general population. 
After the first case of CRC associated with UC was reported,1 

many case reports were published in the 1940s and the 1950s. 
During this period, clinical characteristics of malignant change 
in UC included higher mortality and younger age at diagnosis 
compared to those in the general population, and CRC oc-
curred mainly in patients with long-standing extensive colitis.2 
In Korea, a case of malignant change in a patient with UC was 
reported for the first time in 1988.3 

The dilemma regarding surveillance colonoscopy in patients 
with IBD is that malignant changes arising from chronic intes-
tinal inflammation can occur without any visible, suspicious, or 
recognizable mucosal changes or lesions. Thus, surveillance for 
CRC in these patients requires more careful monitoring than 
that in the general population. Previous endoscopy guidelines 
in patients with IBD recommend that patients with left-sided 
or extensive UC should undergo surveillance colonoscopy with 
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random biopsy every 1 to 2 years after 8 to 10 years of diagno-
sis.4 However, with developments in endoscopic instruments 
and techniques, the surveillance strategy paradigm is gradually 
changing according to an evidence-based consensus. In this re-
view, we discuss surveillance colonoscopy in patients with IBD 
including a literature review. 

EPIDEMIOLOGY 

Patients with IBD are at an increased risk of developing CRC. In 
a meta-analysis published in 2001, the cumulative probability of 
CRC was as high as 18% at 30 years after the diagnosis of UC,5 
but it was as low as 2.1% (similar to that in general population) 
in a 2004 population-based study in Copenhagen.6 A 30-year 
cohort study in Denmark showed that the overall relative risk 
(RR) of CRC decreased from 1.34 (95% confidence interval [CI], 
1.13–1.58) in the 1980s to 0.57 (95% CI, 0.41–0.80) in the 2000s 
in patients with UC but did not change in patients with CD (RR, 
0.85; 95% CI, 0.67–1.07).7 In patients with IBD diagnosed after 
age 30, a meta-analysis of nine population-based cohort studies 
conducted in 2013 found a tendency toward decreasing the risk 
of CRC in patients with IBD diagnosed after age 30, but this 
trend was not statistically significant.8 Nevertheless, the pooled 
standardized incidence ratio (SIR) of CRC in patients with 
IBD in 259,266 person-years (PYs) was 1.7 (95% CI, 1.2–2.2) 
in population-based studies.8 This decreasing risk of CRC in 
IBD over time might be due to the development of therapeutic 
drugs such as biologics and also due to surveillance colonosco-
py programs. However, it could also be attributed to the age of 
the cohorts. High-risk patients were censored early during the 
follow-up and low-risk patients remained in the cohort, adding 
only PYs at risk to the aging cohorts. Concomitantly, sporadic 
CRC in the general population increased with age.8 This could 
explain the lower-than-expected SIR in IBD patients. For ex-
ample, a population-based study showed that the risk of CRC 
in 7,607 patients with IBD during 198,227 PYs of follow-up did 
not change over time but had decreased when compared with 
the risk in the general population.9 To the best of our knowl-
edge, no population-based studies in Asia have addressed the 
risk of CRC in IBD. However, several hospital-based studies 
have reported that the risk of CRC is increased in patients with 
long-standing IBD, a result similar to that observed in Western 
countries10-13 

Unfortunately, CRC-related survival is lower among patients 
with IBD than among the general population, even after ad-

justing for tumor stage at diagnosis. Although the time trends 
for CRC-related death in patients with UC are declining, the 
overall adjusted hazard ratio (HR) was 1.54 (95% CI, 1.33–1.78) 
compared to that of the general population in a Scandinavian 
population-based cohort study.14 Moreover, in the CD cohort 
data from the same study group, CRC-related mortality was 
higher after adjusting for tumor stage (HR, 1.42; 95% CI, 1.16–
1.75) than that of the general population.15 

In a meta-analysis of five observational studies including 
7,199 patients with IBD, surveillance colonoscopy for detecting 
CRC led to a lower cancer detection rate (odds ratio [OR], 0.58; 
95% CI, 0.42–0.80; p<0.001), lower CRC-related mortality rate 
(OR, 0.36; 95% CI, 0.19–0.69; p=0.002), and higher early-stage 
CRC detection rate (OR, 5.40; 95% CI, 1.51–19.30; p=0.009) 
compare to the non-surveillance group.16 In a surveillance 
program conducted in patients with UC from the 1970s to the 
2000s in the UK, the incidence rate of interval cancer steadily 
decreased from 2.5/1,000 PYs to 0.4/1,000 PYs (Pearson’s cor-
relation, −0.99;  p=0.007).17 Therefore, surveillance colonoscopy 
is needed in patients with IBD for early detection and appropri-
ate treatment of colorectal neoplasms (CRNs). 

RISK STRATIFICATION 

The aforementioned epidemiological cohort studies have 
shown that the incidence of CRC in patients with IBD gradually 
decreases with time, and this tendency is expected to become 
more prominent in the future with the development of bio-
logics and small-molecule drugs. Therefore, it is important to 
select and stratify patient-related risk factors for CRN in IBD to 
formulate surveillance strategies. 

Patients with IBD generally have an increased risk of CRC 
with increasing disease duration. In a Hungarian popula-
tion-based study, long disease duration, extensive colitis, and 
primary sclerosing cholangitis (PSC) in UC were suggested as 
risk factors for CRC.18 In a prospective cohort study of 19,486 
patients with IBD (60% with CD) in France, extensive colitis 
in UC led to a higher incidence of CRC than left-sided colitis, 
while proctitis did not increase the incidence of CRC.19 The in-
cidence rate of CRC was 2.2 times higher in patients with IBD 
than that in the general population (95% CI, 1.5–3.0; p<0.001), 
especially in patients with a disease duration of >10 years (7.0–
fold risk; 95% CI, 4.4–10.5; p<0.001). However, there was no 
significant difference in short-term disease duration despite 
extensive colitis (p=0.84).19 A 30-year Danish cohort study also 
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revealed that the incidence of CRC was higher in patients hav-
ing young-onset UC (before 40 years of age) with a long disease 
duration compared to that in individuals with onset after 40 
years of age. Similar findings were observed in patients with 
young-onset CD.7 In this cohort, patients having UC with PSC 
showed a higher incidence rate of CRC than those without PSC 
(RR, 9.13; 95% CI, 4.52–18.5). Moreover, the incidence of CRC 
in patients with UC gradually increased with longer disease du-
ration and was 50% higher than that in the general population 
after 13 years.7 

Another meta-analysis showed that extensive colitis in UC 
(SIR, 6.9; 11,164 PYs; 95% CI, 1.9–11.9) and young-onset IBD 
before the age of 30 years (SIR, 8.2; 46,623 PYs; 95% CI, 1.8–
14.6) were significant risk factors for CRC.8 The risk of CRC in-
creased at a disease duration beyond 10 years with a cumulative 
risk of 4.5% and a CRC-related risk of 2.4/1,000 PYs (95% CI, 
0.8–7.2) over a disease duration of 20 years.8 

The necessary interval, follow-up duration, and surveillance 
method may depend on the risk factors of CRC. A recent me-
ta-analysis classified risk factors of CRC into three categories: 
extensive colitis as a strong risk factor; low-grade dysplasia, 
stricture, PSC, family history of CRC, post-inflammatory pol-
yps, and IBD type (UC) as moderate risk factors; and colonic 
surgery, male sex, and age as low risk factors.20 The 2007 Euro-
pean Crohn’s and Colitis Organisation (ECCO) guidelines made 
a similar proposal for risk factor stratification of CRC. Recently, 
various risk assessment tools have been developed. One study 
described a “cumulative inflammatory burden” point, which 
was defined as the sum of the average scores between each pair 
of surveillance episodes multiplied by the surveillance interval 
in years. This point was significantly associated with the inci-
dence of CRN (HR, 2.1 per 10-point increase; 95% CI, 1.4–3.0; 
p<0.001).21 Surveillance colonoscopy should be considered 
based on risk factor stratification in patients with IBD, especial-
ly in those with long-standing IBD. 

INITIATION OF SURVEILLANCE 
COLONOSCOPY 

In the 2002 British Society of Gastroenterology (BSG) and 2003 
American Gastroenterology Association (AGA) guidelines, 
surveillance colonoscopy is recommended at 8 to 10 years after 
the onset of symptoms for extensive colitis or CD and after 15 
to 20 years for left-sided colitis.22,23 However, while conducting 
surveillance according to these guidelines, one study showed 

that 17% and 22% of the patients having IBD and CRC were 
diagnosed with CRC within 8 and 15 years from the onset of 
symptoms or diagnosis, respectively.22 Therefore, in the 2019 
BSG and ECCO guidelines, initiation of surveillance is recom-
mended 8 years after the onset of symptoms in patients with 
colonic involvement. However, in patients with concurrent 
PSC, it is recommended to start the surveillance at the time of 
diagnosis regardless of disease activity, extent, or duration.24,25 
The 2019 American College of Gastroenterology (ACG) guide-
lines for UC also recommend surveillance colonoscopy to as-
sess dysplasia in patients with UC except in cases wherein the 
disease is limited to the rectum at 8 years after the diagnosis.26 
The 2018 ACG guidelines for CD are very similar to the ECCO 
guidelines, and routine surveillance for small bowel CD is not 
recommended.27 The 2021 AGA clinical practice update retains 
the recommendations from the 2019 BSG and ECCO guide-
lines regarding the timing to start the screening.28 

TECHNIQUES FOR SURVEILLANCE 

In the 2019 BSG and ECCO guidelines for endoscopy tech-
niques, similar to the 2015 Surveillance for Colorectal Endo-
scopic Neoplasia Detection and Management in Inflammatory 
Bowel Disease Patients: International Consensus Recommenda-
tions (SCENIC) international consensus, high-definition (HD) 
rather than standard-definition (SD) endoscopy and chromo-
endoscopy (CE) with methylene blue or indigo carmine rather 
than white-light endoscopy (WLE) are strongly recommended 
with a moderate quality of evidence.24,25,29 HD WLE can be an 
alternate to CE, since special equipment and longer procedure 
times are required for CE. The 2019 ACG guidelines for UC 
have suggested HD plus either WLE with narrow-band imaging 
(NBI) or CE.26 In contrast, the same organization suggested 
against the use of NBI in CD.27 If invisible low-grade dysplasia 
is observed, CE and random biopsies are recommended with-
in 3 months. If invisible high-grade dysplasia or carcinoma is 
observed, urgent repeat CE is recommended to determine the 
possibility of endoscopic resection or to assess synchronous 
dysplasia.24 Similar recommendations are made in the 2019 
ACG guidelines for UC and in the 2021 AGA clinical practice 
update, suggesting CE as the first examination after UC-associ-
ated dysplasia is detected.26,28 

SD CE vs. SD WLE 
SD CE was superior to SD WLE in the detection of dysplasia in 
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several randomized controlled trials (RCTs). In the first RCT in 
2003, the SD CE group exhibited a greater incidence of intraep-
ithelial neoplasia than the SD WLE group among patients with 
long-standing (≥8 years) UC (38.1% [32/84] vs. 12.3% [10/81]; 
p=0.003).30 The 2015 SCENIC international consensus also rec-
ommended SD CE over SD WLE.29 In this consensus, analyses 
of eight studies (two RCTs, four prospective tandem studies, 
and two retrospective studies) revealed that the dysplasia de-
tection rate was 1.8-fold higher in SD CE with targeted biopsies 
than in SD WLE with random biopsies. A recent meta-analysis 
including three RCTs showed the overall superiority of SD CE 
over SD WLE (RR, 2.12; 95% CI, 1.15–3.91).31 Currently, when 
SD endoscopy is used for surveillance, major guidelines recom-
mend SD CE rather than SD WLE.24-26 

Although current guidelines recommend CE for surveillance, 
the need for special equipment, longer procedure time, and 
requirement of specialized training must be considered when 
compared with what is needed for WLE. CE techniques were 
as follows: (1) for lesion detection, two ampules of indigo car-
mine (0.8%, 5-mL ampule) plus 250 mL saline (0.03%) or one 
ampule of methylene blue (1%, 10-mL ampule) plus 240 mL sa-
line (0.04%) and (2) for lesion characterization and delineation 
of borders, one ampule of indigo carmine plus 25 mL saline 
(0.13%) or one ampule of methylene blue plus 40 mL saline 
(0.2%) (Fig. 1).29 

SD vs. HD WLE 
A retrospective study of patients having long-standing IBD (>7 
years) compared 106 cases of SD WLE with 209 cases of HD 
WLE.32 The number of dysplastic lesions was 11 (6 on targeted 
biopsy) in the SD WLE group and 32 (27 on targeted biopsy) 
in the HD WLE group. The adjusted prevalence ratios of HD 
WLE compared with those of SD WLE for the detection of dys-

plasia and for any dysplasia detected with targeted biopsy were 
2.21 (95% CI, 1.09–4.45; p=0.03) and 2.99 (95% CI, 1.16–7.77; 
p=0.02), respectively. HD WLE has a resolution of more than 
1 million pixels per image, allowing a higher adenoma detec-
tion rate compared to SD WLE in the general population.33 
Although there have been no RCTs in patients with IBD, we 
acknowledge that HD WLE is likely to improve the adenoma 
detection rate when compared with SD WLE. 

HD CE vs. HD WLE 
It is important to consider whether CE can improve the detec-
tion rate of dysplasia when compared with WLE, even when 
HD endoscopy is used. Thus, it is important to compare HD 
CE and HD WLE, since HD WLE is the current standard in en-
doscopic practice. 

One RCT conducted in China showed that HD CE with tar-
geted biopsy was superior to HD WLE with targeted biopsy 
in the diagnosis of dysplasia in patients having UC with a 
disease duration of ≥6 years (9.7% [14/145] vs. 1.9% [3/154]; 
p=0.004).34 This study also showed that HD CE with targeted 
biopsy and HD WLE with random biopsy had similar diagnosis 
rates for dysplasia (9.7% [14/145] vs. 8.1% [12/148]; p=0.642).34 
In contrast, a Canadian RCT with targeted biopsy showed no 
significant difference in the diagnosis rates between HD CE and 
HD WLE (17.8% [16/90] vs. 18.9% [17/90]; p=0.91) in patients 
having long-standing IBD (>8 years).35 Another Swedish RCT 
including 32 random biopsies and additional targeted biopsies 
showed superior diagnostic efficacy of HD CE over HD WLE in 
extensive and long-standing UC or colonic CD (11.2% [17/152] 
vs. 4.6% [7/153], p=0.032).36 Another RCT in Korea showed no 
difference between HD CE with targeted biopsy and HD WLE 
with random biopsy (3.9% [4/102] vs. 5.6% [6/108]; p=0.749) 
in the detection of colitis-associated dysplasia among patients 

Fig. 1. Endoscopic images of non-polypoid dysplasia. (A) Standard-definition white-light endoscopy. (B) High-definition white-light endos-
copy. (C) High-definition narrow-band imaging. (D) Standard-definition chromoendoscopy using indigo carmine at a low concentration 
(0.04%). (E) Standard-definition chromoendoscopy using indigo carmine at a high concentration (0.2%).
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Table 1. Summary of four randomized controlled trials for surveillance colonoscopy comparing HD CE vs. HD WLE in patients with IBD
Study Country HD CE HD WLE Dysplasia detection rates
Iacucci et al. (2018)35 Canada (single-center) 90 Patients with IBD,  

targeted biopsy
90 Patients with IBD,  

targeted biopsy
HD CE vs. HD WLE: 17.8% (16/90)  vs. 

18.9% (17/90), p=0.91
Yang et al. (2019)37 Korea (multi-center) 108 Patients with UC,  

targeted biopsy
102 Patients with UC,  

random biopsy
HD CE vs. HD WLE: 3.9% (4/102) vs. 

5.6% (6/108), p=0.749
Alexandersson et al. (2020)36 Sweden (single-center) 152 Patients with IBD,  

random biopsy
153 Patients with IBD,  

random biopsy
HD CE vs. HD WLE: 11.2% (17/152) vs 

4.6% (7/153), p=0.032
Wan et al. (2020)34 China (multi-center) 39 Patients with UC,  

targeted biopsy
43 Patients with UC,  

targeted biopsy
HD CE vs. HD WLE with targeted 

biopsy: 9.7% (14/145) vs. 1.9% (3/154), 
p=0.004

40 Patients with UC,  
random biopsy

HD CE vs. HD WLE with random 
biopsy: 9.7% (14/145) vs. 8.1% (12/148), 
p=0.642

HD, high-definition; CE, chromoendoscopy; WLE, white-light endoscopy; IBD, inflammatory bowel disease; UC, ulcerative colitis.

with UC (duration ≥8 years).37 Interestingly, the withdrawal 
time was similar between the groups in this study, although the 
total number of biopsies was greater in HD WLE than in HD 
CE. The aforementioned four RCTs are summarized in Table 
1.34-37 In a meta-analysis of these four published RCTs, HD CE 
showed a similar detection rate for dysplastic lesions when 
compared with HD WLE (RR, 1.39; 95% CI, 0.95–2.04) (Fig. 2). 

HD CE vs. HD virtual CE 
When HD endoscopy was used in a prospective randomized 
crossover tandem study with targeted biopsy, detection of 
true-positive lesions was similar between CE and NBI (5.8% 
[12/208] vs. 7.3% [10/136], p=0.644) among 60 patients with 
IBD (duration ≥8 years).38 However, NBI exhibited a higher 
trend of missed lesions on second inspection compared to CE 
(31.8% [7/22] vs. 13.6% [3/22]; p=0.2).38 In another tandem 
study, HD NBI followed by HD CE by two blinded endosco-
pists, and there was no significant trend in favor of HD CE over 
HD NBI for the detection of dysplasia (23 dysplastic lesions 

in 11 patients vs. 20 dysplastic lesions in ten patients; p=0.18) 
among 44 patients with long-standing IBD.39 Based on these 
results, the 2015 SCENIC international consensus and the 2017 
ECCO guidelines suggested against the use of HD NBI in place 
of HD CE.24,29 

Recently, an RCT including 131 patients with long-standing 
UC compared HD CE and HD NBI and found no differenc-
es between them in terms of detection of colitis-associated 
dysplasia (21.2% [14/66] vs. 21.5% [14/65], p=0.964).40 A me-
ta-analysis including 4 RCTs showed no significant difference 
between CE and NBI (risk difference, 0.06; 95% CI, −0.08 to 
0.21).41 In addition to NBI, i-Scan and flexible spectral imag-
ing color enhancement were also used as types of virtual CE 
(VCE). There was no difference between HD VCE with i-Scan 
and HD WLE in the detection of neoplasia.42 Similar findings 
were observed while comparing HD VCE with i-Scan and HD 
CE.43 Diagnostic accuracy for dysplasia exhibited by HD VCE 
with flexible spectral imaging color enhancement was at least 
as good as that exhibited by HD CE.44 Summarizing the results 

Study or subgroup

Alexandersson (2020)
Iacucci (2018)
Wan (2020)
Yang (2019)

Total (95% CI)
Total events

17
16
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4
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7
17
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45
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145
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153
90

302
108
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17.6%
43.0%
24.6%
14.7%

100.0%

2.44 [1.04, 5.73]
0.88 [0.47, 1.66]
1.94 [0.96, 3.92]
0.71 [0.21, 2.43]

1.39 [0.95, 2.04]

Heterogeneity: Chi2=5.73, df=3 (p=0.13); I2=48%
Test for overall effect: Z=1.71 (p=0.09)

HD CE HD WLE Risk ratio Risk ratio

0.01 0.1 1
HD WLE HD CE

10 100

Events EventsTotal Total Weight M-H, fixed, 95% CI M-H, fixed, 95% CI

Fig. 2. Forest plot for randomized controlled trials comparing high-definition chromoendoscopy and high-definition white-light endoscopy. 
HD, high-definition; CE, chromoendoscopy; WLE, white-light endoscopy; M-H, Mantel-Haenszel; CI, confidence interval.
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of the aforementioned studies, HD VCE has offered no benefit 
in colonoscopy surveillance over HD WLE or HD CE to date. 
However, considering the shorter procedure time and no addi-
tional requirement of dyes or equipment, HD VCE is a promis-
ing technique for surveillance colonoscopy. 

Random vs. targeted biopsy 
Traditionally, random biopsy of 32 samples from all four 
quadrants at every 10 cm from the cecum to the rectum, with 
additional biopsies of suspicious areas has been recommended. 
However, the efficacy of random biopsies remains controversial. 
Although CE with random biopsies is superior to WLE with 
random biopsies for the detection of dysplasia (OR, 8.9; 95% 
CI, 3.4–23),45 even HD CE with random biopsy has a low detec-
tion rate of only 0.2% per biopsy (68/31,865) and 1.2% per colo-
noscopy (12/1,000) among patients with long-standing IBD.46 
In the same study, random biopsies showed efficacy only in 
patients having PSC, history of dysplasia, or chronic or severe 
inflammatory features such as post-inflammatory polyps, stric-
ture, and tubular or shortened colons.46 Recently, targeted biop-
sy has been suggested increasingly in surveillance strategies. An 
RCT compared targeted and random biopsies in 246 patients 
having UC for >7 years.47 HD endoscopy or CE was not man-
datory in this study and targeted biopsies were performed if 
dysplasia was suspected, even in the random biopsy group. The 
detection rate was 11.4% (13/114) for targeted biopsies and 9.3% 
(10/107) for random biopsies (p=0.617). The random group 
had a longer procedure time and a greater number of biopsy 
samples. Notably, dysplasia was observed only at sites where 
inflammation or scarring was present in the random biopsy 
group, and an additional targeted biopsy detected 40% of these 
lesions. Although targeted biopsy requires training, it is note-
worthy that most of the dysplastic lesions can be detected using 

endoscopy, especially using CE. Therefore, random biopsies 
of the entire colon may not be appropriate for all patients with 
IBD. In the 2019 BSG and ECCO guidelines, targeted biopsy is 
recommended over random biopsy.24,25 According to the 2021 
SCENIC update, targeted biopsy was acceptable regardless of 
the modality (WLE, CE, or VCE) while using an HD scope.48,49 
Random biopsy might be an option only under specific condi-
tions with high-risk features due to its low detection yield rate, 
longer procedure time, and higher cost. 

INTERVAL FOR SURVEILLANCE 
COLONOSCOPY 

Recently, all major guidelines have suggested optimizing the 
surveillance interval according to CRC risk stratification. Par-
ticularly, the 2019 ECCO and BSG guidelines classified the 
surveillance interval into a high-risk group (1-year interval), an 
intermediate-risk group (2 to 3-year interval), and a low-risk 
group (5-year interval) among patients with colonic involve-
ment (Table 2).24,25 In these guidelines, the risk factors were as 
follows: (1) high-risk group: PSC, first-degree relatives with 
age at CRC diagnosis <50 years, extensive colitis with moder-
ate to severe inflammation, and stricture or dysplasia within 
5 years; (2) moderate-risk group: post-inflammatory polyps, 
first-degree relatives with a history of CRC and age at CRC di-
agnosis ≥50 years, and extensive colitis with mild to moderate 
inflammation; and (3) low-risk group: any factors not included 
in the high-risk and moderate-risk groups. In the 2019 ACG 
guidelines for UC, surveillance is recommended broadly at 1 to 
3-year intervals based on combined risk factors for CRC.26 The 
2021 AGA clinical practice update has guidelines similar to the 
2019 ECCO and BSG guidelines for the interval of surveillance 
colonoscopy.28 

Table 2. Modified colonoscopy surveillance interval according to risk stratification in patients with IBD24,25

Risk level High risk Moderate risk Low risk
Surveillance interval Every year Every 2–3 years Every 5 years
Risk factors •  Extensive colitis with moderate to 

severe endoscopic and/or histological 
inflammation

•  Extensive colitis with mild endoscop-
ic and/or histological inflammation

•  Colitis affecting less than 50% of the 
colon

•  CRC in a first-degree relative diag-
nosed before 50 years of age

•  CRC in a first-degree relative diag-
nosed after 50 years of age

• Concurrent PSC • Post-inflammatory polyps
• Stricture within 5 years
• Dysplasia within 5 years

IBD, inflammatory bowel disease; CRC, colorectal cancer; PSC, primary sclerosing cholangitis.

Na et al. Surveillance colonoscopy in IBD

731



UNMET NEEDS IN SURVEILLANCE 

The surveillance strategies recommended in the current guide-
lines are based on relatively limited data and evidence. In terms 
of cost-effectiveness, these surveillance strategies require re-
source-intensive practice. Moreover, they lack the support of 
well-designed individualized prospective studies. In addition, 
such strategies do not exclude the occurrence of interval cancer 
due to missed lesions despite adequate procedural quality and 
appropriate surveillance intervals. For example, one retrospec-
tive study involving 1,273 patients with IBD and having a fol-
low-up duration of 5.3 (±3.0) years showed that approximately 
30% of the CRC cases were those of interval cancer even though 
the surveillance had adequate quality and appropriate intervals 
according to the guidelines.50 Another retrospective study in-
volving 2,801 patients with IBD and 25,391 PYs of follow-up 
revealed that 54.5% (6/11) of the patients with UC and 33.3% 
(3/9) of the patients with CD who were diagnosed with CRC 
had potentially preventable post-colonoscopy CRCs and missed 
lesions were believed to be the only etiology.51 Notably, CRNs 
may be missed even after adequate surveillance, and strategies 
to minimize missed lesions in surveillance are still being devel-

oped. The proposed positioning of techniques for surveillance 
colonoscopy in patients is shown in Figure 3. 

CONCLUSIONS 

The risk of CRC is higher in patients with IBD involving >30% 
of the colon compared to that in the general population. Colo-
noscopic surveillance is recommended to start at 8 years after 
the onset of symptoms. Targeted biopsy is being increasing-
ly recommended for surveillance. However, random biopsy 
should be considered in cases of invisible colitis-associated 
dysplasia with PSC, history of dysplasia, and chronic or severe 
inflammatory features. HD endoscopy has shown superiority 
over SD endoscopy and has been widely available in recent 
times. HD CE and HD WLE with or without VCE are accept-
able modalities and their use may depend on the skill of the 
endoscopist and risk stratification in patients. VCE technology 
has shown promise for future CRC surveillance programs. 
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Endoscopic retrograde cholangiopancreatography (ERCP) in patients with Roux-en-Y gastric bypass anatomy is a well-documented 
challenge. Traditionally, this problem has been overcome with adjunctive techniques, such as device-assisted ERCP, including dou-
ble-balloon or single-balloon enteroscopy and laparoscopy-assisted transgastric ERCP. Endoscopic ultrasound-directed transgastric 
ERCP (EDGE) is a novel technique that enables access to the ampulla using a duodenoscope without surgical intervention and has 
shown high clinical and technical success rates in recent studies. However, this approach is technically demanding, necessitating a thor-
ough understanding of the gastrointestinal anatomy as well as high operator experience. In this review, we provide a technical overview 
of EDGE in parallel with our personal experience at our center and propose a simple algorithm to select patients for its appropriate ap-
plication. In conjunction, the outcomes of EDGE compared with those of device-assisted and laparoscopy-assisted transgastric ERCP 
will be discussed. 

Keywords: Endoscopic retrograde cholangiopancreatography; Endoscopic ultrasound-directed transgastric endoscopic retrograde 
cholangiopancreatography; Gastric bypass
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INTRODUCTION 

Obesity is one of the leading causes of morbidity and health-
care-related costs in North America. Among various bariatric 
surgeries, Roux-en-Y gastric bypass (RYGB) is one of the most 
commonly performed procedures worldwide.1-4 However, the 
nature of this surgical procedure, in which the normal sequence 

of the upper gastrointestinal tract is revised to facilitate weight 
loss, poses a postoperative challenge for clinicians in choledo-
cholithiasis management, to which this population of patients is 
particularly susceptible. 

Even after percutaneous transhepatic biliary drainage (BD), 
the current standard of care for choledocholithiasis is endo-
scopic retrograde cholangiopancreatography (ERCP), in which 
a duodenoscope is inserted orally and advanced via the stom-
ach into the second part of the duodenum to access the ampulla 
of Vater for instrumentation of the bile duct. In patients who 
underwent RYGB, the altered anatomy requires a significant 
length of the alimentary and biliopancreatic limbs to be tra-
versed before reaching the ampulla; hence, standard ERCP is 
not possible. Traditionally, this problem has been overcome 
with other techniques, such as device-assisted (DA) ERCP, in-
cluding double-balloon or single-balloon enteroscopy and lapa-
roscopy-assisted transgastric (LA) ERCP.  

    This is an Open Access article distributed under the terms of the Creative Commons 
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Recently, the increasing application of endoscopic ultrasound 
(EUS) in therapeutic endoscopy has led to the development of a 
novel approach, termed endoscopic ultrasound-directed trans-
gastric ERCP (EDGE) (Fig. 1).5 Growing evidence highlights its 
safety and effectiveness and validates its position as a potential 
first-line option in these scenarios.6-17 

REVIEW OF TECHNIQUE 

In this technical review, we describe the EDGE procedure, its 
indications, technique, outcomes, and complications and com-
pare it to other ERCP methods employed for patients with sur-
gically altered anatomy. 

Roux-en-Y gastric bypass anatomy 
RYGB surgery for management of morbid obesity was first de-
scribed in 1994. The surgical steps were as follows: (1) creation 
of a 75 to 150 cm long bilio-pancreatic limb and a 100 to 150 
cm long alimentary or Roux limb (RL); (2) creation of a jeju-
nojejunostomy; (3) creation of a 30-mL gastric pouch from the 
proximal stomach; and (4) performing a gastrojejunal anasto-
mosis between the end of the RL and the gastric pouch.18,19 Ow-

ing to the nature of this operation, approximately 150 to 300 cm 
of the small bowel lies between the gastric pouch and ampulla, 
dramatically reducing the chance of successful biliary cannula-
tion even with the use of DA enteroscopes. 

Tools and techniques 
EDGE is a three-step procedure involving the following pro-
cesses: (1) EUS-guided placement of a lumen-apposing metal 
stent (LAMS) for the creation of a gastro-gastrostomy (between 
the gastric pouch and the remnant stomach) or jejuno-gastros-
tomy (between the blind limb or RL and the remnant stom-
ach), and (2) using this tunnel, the native stomach is accessed 
with a duodenoscope and a standard ERCP is performed. To 
minimize the risk of stent dislodgement, we performed ERCP 
separately from step 1, allowing the gastro-gastrostomy or jeju-
no-gastrostomy tract time to mature. (3) Removal of the LAMS 
and closure of the fistula tract to prevent possible chronic fis-
tula formation and consequent weight gain and/or marginal 
ulcer formation. No previous studies or reports have recom-
mended the routine use of antibiotics for EDGE. In our center, 
the administration of antibiotics is determined on the basis of 
the guidelines or the patient’s condition, such as the presence 
of cholangitis.20,21 Carbon dioxide should be utilized instead of 
room air in all steps of EDGE.22 

1) EUS-guided LAMS placement 
Depending on the patient’s risk profile, this step can be per-
formed under sedation or general anesthesia. The patient is 
placed in a left lateral decubitus position. Fluoroscopy is per-
formed in all cases. A therapeutic linear echoendoscope (GF-
UCT190; Olympus, Central Valley, PA, USA) is inserted orally 
and advanced into the gastric pouch or proximal RL to identify 
the remnant stomach under the sonographic view. On endo-
scopic ultrasonography, the remnant stomach is often seen as a 
collapsed cavity with longitudinal folds. Efforts must be made 
to distinguish it from the neighboring loops of the small intes-
tine, which often have a similar appearance. The tip of the echo-
endoscope is then manipulated to identify a safe window for 
the stent insertion using Doppler to avoid damaging any vas-
cular structures in the predicted path of the needle. Ideally, the 
distance between the two stomach walls should be less than 1 to 
2 cm to minimize the risk of separation after needle puncture, 
which would compromise stent placement. Once an optimal 
position is confirmed, the remnant stomach is punctured using 
a 19-gauge fine-needle aspiration (FNA) needle. The stylet is 
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stomach

Lumen apposing
metal stent

Jejunal
Roux limb

Biliopancreatic limb
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Fig. 1. Overview of endoscopic ultrasound-directed transgastric 
ERCP (EDGE) in Roux-en-Y gastric bypass: gastro-gastrostomy. 
Adapted from Khara et al. Curr Gastroenterol Rep 2021;23:10, ac-
cording to the Creative Commons license.5
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then removed, and the contrast agent is injected under fluoros-
copy to confirm that the tip of the needle is within the lumen of 
the excluded stomach. This is followed by an injection of 100 to 
200 mL of sterile water or saline into the excluded stomach to 
distend it and create a safe target for LAMS placement.  

Two types of LAMS are used for gastro-gastrotomy or je-
juno-gastrostomy: the non-cautery-tip LAMS or the electro-
cautery-enhanced LAMS. Based on the previous reports and 
studies, an electrocautery-enhanced stent (Hot-AXIOS; Boston 
Scientific, Marlborough, MA, USA) has been shown to have a 
higher technical success rate with minimal adverse outcomes 
because of its ability to simplify the steps required for the cre-
ation of the fistula tract.23-25 When a non-cautery-tip LAMS is 
used, a 0.035-inch wire is advanced through the FNA needle 
and coiled within the remnant stomach. A fistula is then created 
between the two lumens and dilated with a balloon. The LAMS 
delivery catheter is advanced over the wire into the remnant 
stomach and deployed under fluoroscopic and EUS guidance 
to saddle the two lumens. When an electrocautery-enhanced 
LAMS is used, the freehand method (without a wire) is feasi-
ble for placement. Once the excluded gastric lumen has been 
adequately expanded, the FNA needle is removed. The LAMS 
catheter then punctures the excluded stomach, and the LAMS 
is deployed. 

Regardless of the technique used, the diameter of the LAMS 
should be at least 15 mm to avoid leakage and dislodgement 
and allow the passage of a duodenoscope for subsequent ERCP. 
In our center, we typically use a LAMS with a diameter of 15 or 
20 mm. Confirmation of the adequate position of the LAMS 
using contrast-assisted fluoroscopy concludes the first part of 
EDGE. 

2) Standard ERCP 
Following the creation of a gastro-gastrostomy or jejuno-gas-
trostomy, a therapeutic duodenoscope (TJF-Q190V; Olympus) 
was orally advanced into the gastric pouch, and the proximal 
opening of the LAMS was visualized. If the lumen of the LAMS 
has not sufficiently expanded to allow passage of the duodeno-
scope, the stent lumen is dilated by up to 15 or 20 mm using a 
balloon dilator (CRE wire-guided balloon; Boston Scientific). 
The duodenoscope is then advanced through the LAMS, rem-
nant stomach, pylorus, and duodenum to the papilla. Moreover, 
recent reports described the feasibility of interventional EUS, 
such as EUS-guided BD and EUS-fine-needle biopsy, and the 
insertion of duodenal stents through the fistula created by 

EDGE.16 Once the procedure is complete, preemptive place-
ment of a guidewire into the duodenum is recommended to 
reduce the risk of LAMS dislodgement during scope withdraw-
al.11 This very simple but useful technique provides a safety net 
for the endoscopist to re-access the excluded stomach over the 
guidewire in case of dislodgement of the LAMS and separation 
of the two lumens. 

3) Fistula closure 
The LAMS should be removed four weeks after its placement to 
allow for adequate maturation of the gastro-gastrostomy or jeju-
no-gastrostomy tract.26 Grasping forceps or a snare can be used 
for removal of the LAMS, and closure of the fistula is managed 
at the discretion of the endoscopist using standard clips, over-
the-scope clips, or endoscopic sutures. Argon plasma coagu-
lation can be applied to the fistula tract prior to the closure to 
denude the mucosa of the tract and enhance tissue apposition 
of the fistula.27 In the cases where it is deemed advantageous to 
maintain the fistula tract for future use, exchanging the LAMS 
for plastic double pigtail stents have been recently reported as 
an option.28,29 Once no longer required, the fistula can be closed 
using the same techniques described above after the pigtail 
stents have been removed. 

Recent studies have reported the use of EDGE for permanent 
reversal of RYGB in patients with pancreaticobiliary malig-
nancy to facilitate endoscopic interventions and to combat the 
rapid weight loss experienced by these patients during chemo-
therapy or palliative care.11  

Technical tips 

1) Access point 
A gastrostomy tract (between the gastric pouch and remnant 
stomach body) is the preferred access point for EDGE owing to 
its lower risk of dislodgement and faster maturation than a jeju-
no-gastrostomy tract.29 Occasionally, detecting and/or accessing 
the remnant stomach from the gastric pouch is difficult. In this 
situation, expansion of the remnant stomach after injecting 
100–200 ml of sterile water or saline into the jejunum may be 
more appropriate. 

2) Procedure intervals 
The optimal interval between EUS-guided LAMS placement 
and ERCP is determined by the position of the LAMS and the 
urgency of the indication. In the setting of urgent indications, 
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ERCP can be performed immediately after LAMS placement 
in the same session. For less urgent indications, at least 5 to 
7 days interval is preferable to allow for tract maturation and 
reduce the risk of LAMS dislodgement.8 For the patients with 
gastro-gastrostomy tract, recent studies reported that a single 
session procedure is safe if the LAMS flanges are fixed well 
against the gastric wall.10,12,29 For non-urgent patients with a je-
juno-gastrostomy tract, the timing of the ERCP session should 
be 2 weeks following LAMS placement because the thinner and 
more pliable jejunal wall takes longer to mature.29 

Complete maturation of the tract requires approximately 4 
weeks.26 Therefore, LAMS removal and fistula closure should be 
performed 4 weeks after the initial LAMS placement, as earlier 
attempts may result in free perforation of the remnant stomach, 
which may require urgent surgical closure. 

OUTCOMES 

1) Success rate 
A recent meta-analysis compared different ERCP modalities 
in patients undergoing RYGB surgery. EDGE and LA-ERCP 
have higher technical and clinical success rates than DA-ERCP. 
Technical success rates were 95.5%, 95.3%, and 71.4%, respec-
tively, while clinical success rates were 95.9%, 92.9%, and 58.7%, 
respectively.9 If ERCP fails, repeat ERCP or EUS-guided BD 
should be considered because of the presence of an access route 
to the remnant stomach. 

2) Dislodgement 
Dislodgement of the LAMS is one of the major complications of 
EDGE, reported having an incidence of 13.3% in a recent me-
ta-analysis.9 The main cause of dislodgement is the immaturity 
of the fistula tract. Most dislodgements are induced by scope 
movements during the procedure, specifically, scope withdraw-
al. A jejuno-gastrostomy tract is another well-described risk 
factor for dislodgement due to the thinner jejunal wall prevent-
ing a stable fixation of the LAMS.29,30 

The most important measure is maintaining access to the 
remnant stomach. Recent case reports have described the im-
portance of placing a wire in the duodenum before withdrawal 
and scope exchange.11,16 This simple step enables the endosco-
pist to re-access the remnant stomach and reposition the LAMS 
or re-deploy another LAMS. The strategies to avoid dislodge-
ment of the LAMS are: (1) use of a thinner duodenoscope, (2) 
creation of a gastro-gastrostomy tract whenever possible, (3) 

performing the second step of the EDGE 2 to 3 weeks after 
LAMS placement, (4) using a larger diameter LAMS (20 mm if 
possible), and (5) use of generous lubrication.29,31,32  

3) Persistent fistula 
Runge et al.28 reported that 10% of patients who underwent 
esophagogastroduodenoscopy after LAMS removal had a per-
sistent fistula for at least 8 weeks. In this study, no statistically 
significant difference was observed between the rates of per-
sistent fistula following gastro-gastrostomy and jejuno-gastros-
tomy LAMS placement. James and Baron7 reported a chronic 
fistula six months after LAMS removal. However, such fistulas 
often close spontaneously with expectant management or can 
be readily closed using additional endoscopic fistula closure 
methods. 

4) Other complications 
Other complications of EDGE reported include bleeding 6.6% 
(95% confidence interval [CI], 3.3%–13%) and perforation 2.2% 
(95% CI 0.6%–7.4%). Post-ERCP pancreatitis rates correspond-
ed to rates described in the literature for standard ERCP at 2.2% 
(95% CI, 0.6%–7.4%).9 

DISCUSSION 

Pancreaticobiliary access in patients who have undergone 
RYGB is challenging because of surgically altered anatomy. 
Currently, there are three major methods for overcoming these 
challenges: DA-ERCP, LA-ERCP, and EDGE. 

Although DA-ERCP is recognized as a safe and non-invasive 
procedure, its disadvantages include a lower technical success 
rate, longer procedure time, and the requirement for special, 
long accessories to perform the ERCP.9,33 Schreiner et al.33 re-
ported that in patients with RYGB anatomy where there is less 
than 150 cm of the small bowel to traverse (RL and biliopancre-
atic limb), a DA-ERCP might be offered because this was asso-
ciated with a higher technical success rate. 

A recent meta-analysis illustrated the high technical success 
rate of LA-ERCP.9 In addition, LA-ERCP allowed for chole-
cystectomy during the same session if clinically indicated. The 
technical success rate and adverse event profile of EDGE appear 
to be equivalent to LA-ERCP (technical success rate, 95.5% 
vs. 95.3%; adverse events, 21.9% vs. 17.4%).9 There is growing 
evidence that EDGE may be superior to LA-ERCP based on its 
cost-effectiveness, procedure time, and length of hospital stay.32 
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Based on our experience and review of the available literature, 
we propose the following algorithm to determine the optimal 
management for these patients (Fig. 2). 

CONCLUSIONS 

Although EDGE is a technically challenging procedure with 
a risk of complications, such as dislodgement, recent studies 
have shown extremely good technical and clinical success rates. 
Therefore, the EDGE procedure is well-positioned as a poten-
tial first-line therapy for managing pancreatobiliary disease in 
patients with altered gastrointestinal anatomy after RYGB. 
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Background/Aims: Cold snare polypectomy (CSP) is commonly used for the resection of colorectal polyps ≤10 mm. Data regarding 
the influence of snare type on CSP effectiveness are conflicting. Hence, this meta-analysis aimed to compare the outcomes and safety of 
thin- and thick-wire snares for CSP. 
Methods: A comprehensive search of the literature published between 2000 and 2021 was performed of various databases for compara-
tive studies evaluating the outcomes of thin- versus thick-wire snares for CSP. 
Results: Five studies with data on 1,425 polyps were included in the analysis. The thick-wire snare was comparable to the thin-wire 
snare with respect to complete histological resection (risk ratio [RR], 1.03; 95% confidence interval [CI], 0.97–1.09), overall bleeding 
(RR, 0.98; 95% CI, 0.40–2.40), polyp retrieval (RR, 1.01; 95% CI, 0.97–1.04), and involvement of submucosa in the resection specimen 
(RR, 1.28; 95% CI, 0.72–2.28). There was no publication bias and a small study effect, and the relative effects remained the same in the 
sensitivity analysis. 
Conclusions: CSP using a thin-wire snare has no additional benefit over thick-wire snares in small colorectal polyps. Factors other 
than snare design may play a role in improving CSP outcomes. 

Keywords: Cold snare polypectomy; Colorectal polyp; Dedicated snare; Histological resection; Meta-analysis  
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INTRODUCTION 

The risk of colorectal cancer development and its associated 
mortality can be reduced by the endoscopic resection of col-
orectal polyps.1 The majority of these procedures are performed 
of diminutive (≤5 mm) or small (6–9 mm) lesions.2,3 Tradition-
al hot snare polypectomy (HSP) is useful for removing these 
lesions.1 However, HSP is associated with a small but significant 

risk of serious adverse events, including post-polypectomy 
bleeding (PPB) and perforation.4 The American Society for 
Gastrointestinal Endoscopy and the European Society of Gas-
trointestinal Endoscopy recommend cold snare polypectomy 
(CSP) for colorectal lesions <10 mm in diameter.5,6 In a recent 
large-scale propensity score-matched study of polypectomy 
outcomes for colorectal lesions <10 mm, CSP had a significant-
ly lower risk of PPB than HSP.7 Endoscopic lesion resection is 
the second factor that determines polypectomy efficacy, as re-
sidual lesions can be associated with post- colonoscopic interval 
cancer.8 The presence of residual or recurrent tissue following 
snare polypectomy is reportedly 3% to 14%.9,10 A recent ran-
domized controlled trial by the POLIPEC HOT-COLD study 
group showed no differences in complete resection rates (CRRs) 
between HSP and CSP, with reduced intensity and duration of 
post-colonoscopy abdominal pain.11 Hence, polypectomy aims 
to ensure complete resection in an en bloc manner while mini-
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mizing complications. 
Cold snaring requires en bloc capture of polyps with mechan-

ical tissue transection. A snare wire is the major determinant of 
effective tissue transection. Considerable variations are seen in 
the resection techniques for these subcentimetric lesions ow-
ing to the availability of a large selection of snares. Traditional 
snares have thicker braided current-carrying wires and oval-
shaped snare loops, while newer dedicated cold snares have 
thinner monofilament wires and diamond-shaped snare loops. 
There is no consensus regarding the best snare type for CSP. 
Hence, the present systematic review and meta-analysis (SRMA) 
was conducted to compare the efficacy and safety of thin and 
thick wires for cold snare polypectomies. 

METHODS 

SRMA was performed in accordance with the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses (PRISMA) 
guidelines and registered with PROSPERO (CRD42022306231). 

Information sources and search strategy 
We searched Medline and ScienceDirect for all relevant studies 
published between 2000 and October 2021. The following key-
words were used for the search: (Cold snare OR CSP OR Cold 
polypectomy) AND (Wire OR Snare OR Technique) AND (Co-
lon OR Colorectal). We also manually searched the reference 
lists of all identified trials, guidelines, and reviews on the topic 
for relevant trials. 

Study selection 
Two independent reviewers searched the titles and abstracts of 
the retrieved search records against the inclusion and exclusion 
criteria. The same two reviewers examined the full texts of 
potentially eligible citations. Disagreements were resolved by a 
third reviewer. Studies included in this SRMA were compara-
tive and fulfilled the following PICO criteria: (1) Patients: col-
orectal polyp measuring ≤10 mm without endoscopic evidence 
of suspected submucosal invasive cancer; (2) Intervention: use 
of a thin-wire/dedicated snare (0.3 mm) for CSP; (3) Compar-
ison: use of thick-wire/traditional snare (0.47 mm) for CSP; 
and (4) Outcomes: complete resection and adverse events. We 
included both original articles and conference abstracts because 
of the low number of retrieved studies. There was no restriction 
on language as long as the study outcomes were mentioned 
in the text. Non-comparative studies, case series, and studies 

involving persons aged <18 years were excluded from the anal-
ysis. Rayyan (http://rayyan.qcri.org), a free web application, was 
used to screen the abstracts and titles.12 

Data extraction 
The data extraction was independently performed by two inves-
tigators. Disagreements were resolved by a third reviewer. Data 
collection was performed under the following headings: study 
author and year, number of patients, sex distribution, interven-
tion used and comparator arm, follow-up duration, outcomes, 
and adverse events.  

Definition of outcomes 
The primary outcome of the analysis was the rate of complete 
polyp resection, which was assessed by pathological examina-
tion. Overall bleeding included both intraprocedural and PPB 
within 2 weeks of the index procedure. Excision depth of the 
resected specimens was assessed by the presence of the submu-
cosa on pathological examination.  

Risk of bias in individual studies and confidence in cumu-
lative evidence 
The risk of bias was assessed by two reviewers using the Co-
chrane Risk of Bias tool for randomized trials13 and Cochrane 
Collaboration’s risk of bias in non-randomized studies of in-
terventions tool for non-randomized studies.14 The quality of 
evidence was analyzed according to the Grading of Recommen-
dations Assessment, Development, and Evaluation Working 
Group approach.15 

Statistical analysis 
Dichotomous variables were analyzed using the risk ratio (RR) 
and Mantel-Haenszel test. The random-effects model was used 
irrespective of the presence of heterogeneity. The Q and I2 sta-
tistics were used to assess heterogeneity among the studies. A 
p-value on the Q test <0.1 or an I2 value >50% was considered 
significant. Publication bias was assessed using funnel plots and 
Egger’s test. The sensitivity analysis was performed by conduct-
ing a leave-one-out meta-analysis, which excluded one study 
from each analysis to investigate the influence of each on the 
overall effect size estimate and identify influential studies. All 
statistical analyses were performed using RevMan software (ver. 
5.4.1; Cochrane Collaboration) and STATA software (ver. 17; 
StataCorp., College Station, TX, USA). 
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RESULTS 

Figure 1 shows the PRISMA flowchart for the article selection 
process, which was conducted according to updated guide-
lines.16 A total of 220 citations were retrieved from Medline 
and 83 from ScienceDirect; after the removal of duplicates, 269 
were screened. Finally, five studies were included in the analy-
sis,17-21 among which four were full-text articles and one was a 
conference abstract. Table 1 summarizes the characteristics of 
the study population and polyps. The snare used in all studies 
were the Exacto (Exacto snare; Steris Medical, Dublin, Ireland) 
cold snare, with a wire diameter of 0.3 mm (thin-wire), and the 
SnareMaster snare (Olympus Ltd., Tokyo, Japan), with a wire 
diameter of 0.47 mm (thick-wire). The abstract by Jung et al.20 
did not mention snare names. 

Outcomes 

1) Complete histological resection 
All five studies17-21 reported the primary outcome of histolog-
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ical resection. The rate of complete histological resection was 
comparable between thin-wire and thick-wire CSP (RR, 1.03; 
95% confidence interval [CI], 0.97–1.09; I2=69%; p=0.01), with 
significant interstudy heterogeneity (Fig. 2). 

2) Overall bleeding and perforation rates 
The incidence of bleeding (immediate and delayed) was report-
ed by all five studies.17-21 Most episodes of bleeding were imme-
diate, and only Horiuchi et al.18 reported delayed bleeding. The 
rates of overall bleeding (RR, 0.98; 95% CI, 0.40–2.40; I2=38%; 
p=0.19) (Fig. 3) and immediate bleeding (RR, 1.02; 95% CI, 
0.41–2.56; I2=35%; p=0.20) were comparable between thin-wire 

and thick-wire CSP without any significant interstudy hetero-
geneity. None of the studies reported any perforation associated 
with the use of either snare for CSP.  

3) Polyp retrieval rate 
The polyp retrieval rate was reported by three studies.17,20,21 The 
rates of polyp retrieval were comparable between thin-wire and 
thick-wire CSP (RR, 1.01; 95% CI, 0.97–1.04; I2=55%; p=0.11) 
with significant interstudy heterogeneity (Fig. 4). 

4) Presence of submucosal tissue in resection specimen 
The presence of submucosal tissue in the resected specimen was 
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Fig. 2. Forest plot comparing histological resection rates of thin versus thick snares. M-H, Mantel-Haenszel; CI, confidence interval.
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Fig. 3. Forest plot comparing overall bleeding rates of thin versus thick snares. M-H, Mantel-Haenszel; CI, confidence interval.
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Fig. 4. Forest plot comparing polyp retrieval rates of thin versus thick snares. M-H, Mantel-Haenszel; CI, confidence interval.
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reported by three studies18,20,21 and comparable between thin-
wire and thick-wire CSP (RR, 1.28; 95% CI, 0.72–2.28; I2=48%; 
p=0.14) without any significant interstudy heterogeneity (Fig. 5). 

Risk of bias assessment 
Among the randomized controlled trials, two studies had a low 
risk of bias18,21 and one study had some concern regarding the 
risk of bias.20 Both non-randomized studies had a moderate risk 
of bias.17,19 Traffic light plots for the risk of bias are shown in 
Figure 6. 

Publication bias, sensitivity analysis, and grade of evidence 
Assessment of funnel plots for all outcomes showed no evidence 
of publication bias (Supplementary Fig. 1). Egger’s test for all 
outcomes showed no evidence of a small study effect (Supple-
mentary Table 1). A leave-one-out meta-analysis conducted for 
the sensitivity analysis showed no significant change in the risk 
of outcomes (Supplementary Fig. 2). Table 2 summarizes the 
study findings and level of evidence. 

DISCUSSION 

Apart from wire thickness, snare shape could be related to the 
efficacy of cold snaring of a polyp. The dedicated thin snare had 
a shield shape, whereas the traditional thick snare had an oval 
shape. Din et al.17 proposed that the shield shape might make 
snare positioning around tiny lesions easier than that with the 
oval shape. In addition, a thinner wire results in more cutting 
than shearing through the mucosa, thus increasing cutting ease 
and precision. However, the current meta-analysis showed no 
difference between snare types in terms of complete histologi-
cal resection, polyp retrieval rate, and complications. The onus 
is more on operator technique than snare type for ensuring en 
bloc removal of small polyps without any attendant complica-
tions. 

With respect to polyp size, Horiuchi et al.18 showed a signifi-
cantly higher CRR in the thin versus thick-wire group for 8-10-
mm lesions (83% vs. 45%, p=0.014). In contrast, the most recent 
study by Sidhu et al.21 demonstrated that all polyps 9 to 10 mm 
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tel-Haenszel; CI, confidence interval.

Fig. 6. Risk of bias assessment for (A) randomized controlled studies and (B) non-randomized studies.
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in size could be resected entirely using either snare. The present 
meta-analysis also showed no difference in CRR irrespective of 
size. 

In an analysis of predictors of incomplete resection, Dwyer et 
al.19 reported that polyps with serrated or hyperplastic histology 
have a higher rate of incomplete resection than adenomatous 
polyps (7% vs. 2%, p=0.03). Other studies reported that sessile 
serrated lesions and a proximal polyps location are risk factors 
for incomplete resection.22-24 Regarding snare type, Horiuchi et 
al.18 reported a higher rate of complete resection with a dedicat-
ed snare in cases of adenomatous polyps. Since hyperplastic or 
serrated polyps tend to appear similar to the neighboring co-
lonic mucosa without significant contrast, there is a possibility 
of higher CRR.25 In addition, the proximal location may require 
significant manipulation of the endoscope to position the pol-
yp, which may affect the rates of complete resection. 

Incomplete resection may be associated with polyp recur-
rence rate and increase colorectal cancer risk.26 In the study by 
Jung et al.,20 endoscopist experience was associated with CRR in 
univariate analysis (odds ratio [OR], 4.037; p=0.012). 

However, on multiple logistic regression analyses, there was 
no association between snare type, endoscopist experience, 
polyp size, polyp shape, polyp location, and pathologic findings 
and CRR. CSP was performed by ten senior consultants and 
seven advanced endoscopy fellows in the study by Sidhu et al.21 
There was no significant difference in the incomplete resection 
rate between the individual endoscopists in both the groups. 
Dwyer et al.19 also reported no difference in CRR with respect 
to endoscopist experience. 

The difference in histological resection reported between the 
two CSP methods could be a result of differences in the defini-
tion of outcomes for each study. Sidhu et al.21 and Dwyer et al.19 
defined complete histological resection based on examination 
of both resection specimens and biopsies from the resection 
margin. Din et al.17 obtained biopsies from areas of residual 
tissue, margins, and bases only when excision was judged as in-
complete or uncertain based on chromoendoscopy. In contrast, 
Horiuchi et al.18 defined complete histological resection based 
on a pathological examination of the resected specimen. 

In the management of diminutive polyps, complete resection 
is more important than tissue retrieval. In a meta-analysis, it 
was reported that narrow-band imaging can allow post-pol-
ypectomy surveillance intervals to be determined in a “resect 
and discard” strategy in patients with small/diminutive polyps 
independent of histopathology.27 Thus, even in cases of tissue 
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retrieval failure, optical diagnosis using chromoendoscopy or 
image-enhanced endoscopy may determine the appropriate 
surveillance intervals. Our meta-analysis further supports the 
notion that snare type does not affect the CRR of small polyps 
undergoing CSP. 

Resection depth can be assessed based on the presence of 
submucosal tissue in the resected specimen. Although Sidhu 
et al.21 showed a significantly higher proportion of submuco-
sal tissue in resection specimens with a thin-wire snare, the 
present meta-analysis showed no intergroup difference. This is 
important because the risk of PPB is significantly increased as 
resection depth increases due to the exposed deep submucosal 
arteries.28 Thus, the bleeding risk remained the same for both 
snare types. 

Jung et al.29 conducted a network meta-analysis to compare 
the efficacy of cold polypectomy techniques for diminutive 
colorectal polyps. With respect to complete histological erad-
ication, dedicated and traditional CSP were superior to cold 
forceps polypectomy, with dedicated CSP being superior to tra-
ditional CSP (OR, 1.76; 95% CI, 1.07–2.89). There was no dif-
ference between dedicated and traditional CSP regarding tissue 
retrieval rate (OR, 1.03; 95% CI, 0.44–2.38). However, the pre-
vious analysis included only two studies comparing thick and 
thick snares17,18; hence, the confidence of the level of evidence 
was very low. 

The present meta-analysis had the highest number of studies 
comparing the outcomes of traditional (thick-wire) and dedi-
cated (thin-wire) snares for CSP. The results of the current me-
ta-analysis are relevant for several reasons. First, the dedicated 
thin-wire snare cannot be used for HSP, as it was not designed 
with electrocautery attachments.18 On the other hand, tradition-
al snares can be used for both CSP and HSP in cases of multiple 
polyps of different sizes in the same patient, thus reducing the 
need for multiple snares. There are no data on the perception of 
ease of use of different snares among endoscopists. 

The present meta-analysis has several limitations. First, it in-
cluded a small number of studies and non-randomized studies. 
Second, it could not assess whether there was a difference in 
outcomes with respect to polyp size (<5 mm vs. 5–10 mm). In 
addition, we could not analyze the predictors of incomplete re-
section because the incomplete resection rate was low owing to 
the small size of the polyps. 

Despite these limitations, the present meta-analysis provides 
better insight into the efficacy of various CSP techniques for 

diminutive polyps. Compared to the traditional belief that thin-
snare CSP is superior, the current analysis showed comparable 
efficacy and safety of thin- and thick-wire snares for CSP. Other 
factors, such as polyp morphology, polyp location, operator ex-
perience, and use of standardized techniques, may have impact-
ed the CSP outcomes; therefore, further studies are required to 
validate our findings. 

Supplementary Material

Supplementary Fig. 1. Funnel plot for assessment of publication 
bias.  

Supplementary Fig. 2. Leave-one-out meta-analysis for sensitivi-
ty analysis of all outcomes. 

Supplementary Table 1. Egger’s test for assessment of small study 
effect. 

Supplementary Table 2. PRISMA checklist for systematic review 
and meta-analysis. 

Supplementary materials related to this article can be found on-

line at https://doi.org/10.5946/ce.2022.141. 

Ethical Statements 

Not applicable. 

Conflicts of Interest 

The authors have no potential conflicts of interest. 

Funding 

None. 

Author Contributions 

Conceptualization: SG, SS; Methodology: SG, VJ, HD, SS; Formal 
analysis: SG, VJ, HD; Project administration: SG, SS; Visualiza-
tion: SG, VJ, HD; Software: SG; Validation: SG, HD, SS; Writing–
original draft: SG, VJ, HD, SS; Writing–review and editing: SG, VJ, 
HD, SS. 

ORCID 

Suprabhat Giri https://orcid.org/0000-0002-9626-5243 
Vaneet Jearth https://orcid.org/0000-0002-5633-0338 
Harish Darak https://orcid.org/0000-0002-7902-7390 
Sridhar Sundaram https://orcid.org/0000-0002-2946-8534 

748



REFERENCES 

1.  Zauber AG, Winawer SJ, O’Brien MJ, et al. Colonoscopic polypecto-
my and long-term prevention of colorectal-cancer deaths. N Engl J 
Med 2012;366:687–696. 

2.  Lowenfels AB, Williams JL, Holub JL, et al. Determinants of polyp 
size in patients undergoing screening colonoscopy. BMC Gastroen-
terol 2011;11:101.  

3.  Lieberman DA, Holub JL, Moravec MD, et al. Prevalence of colon 
polyps detected by colonoscopy screening in asymptomatic black 
and white patients. JAMA 2008;300:1417–1422. 

4.  Burgess NG, Metz AJ, Williams SJ, et al. Risk factors for intrapro-
cedural and clinically significant delayed bleeding after wide-field 
endoscopic mucosal resection of large colonic lesions. Clin Gastro-
enterol Hepatol 2014;12:651–661. 

5.  Kaltenbach T, Anderson JC, Burke CA, et al. Endoscopic removal of 
colorectal lesions-recommendations by the US Multi-Society Task 
Force on Colorectal Cancer. Gastrointest Endosc 2020;91:486–519. 

6.  Ferlitsch M, Moss A, Hassan C, et al. Colorectal polypectomy and 
endoscopic mucosal resection (EMR): European Society of Gas-
trointestinal Endoscopy (ESGE) Clinical Guideline. Endoscopy 
2017;49:270–297. 

7.  Takamaru H, Saito Y, Hammoud GM, et al. Comparison of postpol-
ypectomy bleeding events between cold snare polypectomy and hot 
snare polypectomy for small colorectal lesions: a large-scale propen-
sity score-matched analysis. Gastrointest Endosc 2022;95:982–989. 

8.  Brenner H, Chang-Claude J, Jansen L, et al. Colorectal cancers oc-
curring after colonoscopy with polyp detection: sites of polyps and 
sites of cancers. Int J Cancer 2013;133:1672–1679. 

9.  Humphris JL, Tippett J, Kwok A, et al. Cold snare polypectomy for 
diminutive polyps: an assessment of the risk of incomplete removal 
of small adenomas. Gastrointest Endosc 2009;69:AB207. 

10. Gonzalez I, Riley DE, Ho SB, et al. Quality colonoscopy: midterm 
results of a qualitative comparison of cold snare versus cold biopsy 
forceps for the resection of colonic polyps. Gastrointest Endosc 
2010;71:AB244. 

11. de Benito Sanz M, Hernández L, Garcia Martinez MI, et al. Efficacy 
and safety of cold versus hot snare polypectomy for small (5-9 mm) 
colorectal polyps: a multicenter randomized controlled trial. Endos-
copy 2022;54:35–44. 

12. Ouzzani M, Hammady H, Fedorowicz Z, et al. Rayyan-a web and 
mobile app for systematic reviews. Syst Rev 2016;5:210. 

13. Higgins JP, Altman DG, Gøtzsche PC, et al. The Cochrane Collab-
oration’s tool for assessing risk of bias in randomised trials. BMJ 
2011;343:d5928. 

14. Sterne JA, Hernán MA, Reeves BC, et al. ROBINS-I: a tool for as-
sessing risk of bias in non-randomised studies of interventions. BMJ 
2016;355:i4919. 

15. Puhan MA, Schünemann HJ, Murad MH, et al. A GRADE Working 
Group approach for rating the quality of treatment effect estimates 
from network meta-analysis. BMJ 2014;349:g5630. 

16. Page MJ, McKenzie JE, Bossuyt PM, et al. The PRISMA 2020 state-
ment: an updated guideline for reporting systematic reviews. BMJ 
2021;372:n71. 

17. Din S, Ball AJ, Riley SA, et al. Cold snare polypectomy: does snare 
type influence outcomes? Dig Endosc 2015;27:603–608. 

18. Horiuchi A, Hosoi K, Kajiyama M, et al. Prospective, randomized 
comparison of 2 methods of cold snare polypectomy for small col-
orectal polyps. Gastrointest Endosc 2015;82:686–692. 

19. Dwyer JP, Tan JY, Urquhart P, et al. A prospective comparison of 
cold snare polypectomy using traditional or dedicated cold snares 
for the resection of small sessile colorectal polyps. Endosc Int Open 
2017;5:E1062–E1068. 

20. Jung Y, Chun AR, Han SJ, et al. Comparison of the clinical efficacy of 
the cold snare polypectomy using a thin wire mini-snare and thick 
wire mini-snare for small sized colorectal polyps. Gastrointest En-
dosc 2018;87:AB366. 

21. Sidhu M, Forbes N, Tate DJ, et al. A randomized controlled trial of 
cold snare polypectomy technique: technique matters more than 
snare wire diameter. Am J Gastroenterol 2022;117:100. 

22. Pohl H, Srivastava A, Bensen SP, et al. Incomplete polyp resection 
during colonoscopy-results of the complete adenoma resection 
(CARE) study. Gastroenterology 2013;144:74–80. 

23. Lee SP, Sung IK, Kim JH, et al. Risk factors for incomplete polyp 
resection during colonoscopic polypectomy. Gut Liver 2015;9:66–
72. 

24. Pedersen IB, Bretthauer M, Kalager M, et al. Incomplete endoscopic 
resection of colorectal polyps: a prospective quality assurance study. 
Endoscopy 2021;53:383–391. 

25. Saito S, Tajiri H, Ikegami M. Serrated polyps of the colon and rectum: 
endoscopic features including image enhanced endoscopy. World J 
Gastrointest Endosc 2015;7:860–871. 

26. Pohl H, Anderson JC, Aguilera-Fish A, et al. Recurrence of colorec-
tal neoplastic polyps after incomplete resection. Ann Intern Med 
2021;174:1377–1384. 

27. ASGE Technology Committee, Abu Dayyeh BK, Thosani N, et al. 
ASGE Technology Committee systematic review and meta-analysis 
assessing the ASGE PIVI thresholds for adopting real-time endo-
scopic assessment of the histology of diminutive colorectal polyps. 
Gastrointest Endosc 2015;81:502. 

Giri et al. Snare types for cold snare polypectomy

749

https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1186/1471-230x-11-101
https://doi.org/10.1186/1471-230x-11-101
https://doi.org/10.1186/1471-230x-11-101
https://doi.org/10.1001/jama.300.12.1417
https://doi.org/10.1001/jama.300.12.1417
https://doi.org/10.1001/jama.300.12.1417
https://doi.org/10.1016/j.cgh.2013.09.049
https://doi.org/10.1016/j.cgh.2013.09.049
https://doi.org/10.1016/j.cgh.2013.09.049
https://doi.org/10.1016/j.cgh.2013.09.049
https://doi.org/10.1016/j.gie.2020.01.029
https://doi.org/10.1016/j.gie.2020.01.029
https://doi.org/10.1016/j.gie.2020.01.029
https://doi.org/10.1055/s-0043-102569
https://doi.org/10.1055/s-0043-102569
https://doi.org/10.1055/s-0043-102569
https://doi.org/10.1055/s-0043-102569
https://doi.org/10.1016/j.gie.2021.12.017
https://doi.org/10.1016/j.gie.2021.12.017
https://doi.org/10.1016/j.gie.2021.12.017
https://doi.org/10.1016/j.gie.2021.12.017
https://doi.org/10.1016/j.gie.2021.12.017
https://doi.org/10.1002/ijc.28166
https://doi.org/10.1002/ijc.28166
https://doi.org/10.1002/ijc.28166
https://doi.org/10.1016/j.gie.2009.03.466
https://doi.org/10.1016/j.gie.2009.03.466
https://doi.org/10.1016/j.gie.2009.03.466
https://doi.org/10.1016/j.gie.2010.03.523
https://doi.org/10.1016/j.gie.2010.03.523
https://doi.org/10.1016/j.gie.2010.03.523
https://doi.org/10.1016/j.gie.2010.03.523
https://doi.org/10.1055/a-1327-8357
https://doi.org/10.1055/a-1327-8357
https://doi.org/10.1055/a-1327-8357
https://doi.org/10.1055/a-1327-8357
https://doi.org/10.1055/a-1327-8357
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1186/s13643-016-0384-4
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.d5928
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.i4919
https://doi.org/10.1136/bmj.g5630 
https://doi.org/10.1136/bmj.g5630 
https://doi.org/10.1136/bmj.g5630 
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1136/bmj.n71
https://doi.org/10.1111/den.12431
https://doi.org/10.1111/den.12431
https://doi.org/10.1016/j.gie.2015.02.012
https://doi.org/10.1016/j.gie.2015.02.012
https://doi.org/10.1016/j.gie.2015.02.012
https://doi.org/10.1055/s-0043-113564
https://doi.org/10.1055/s-0043-113564
https://doi.org/10.1055/s-0043-113564
https://doi.org/10.1055/s-0043-113564
https://doi.org/10.1016/j.gie.2018.04.1791
https://doi.org/10.1016/j.gie.2018.04.1791
https://doi.org/10.1016/j.gie.2018.04.1791
https://doi.org/10.1016/j.gie.2018.04.1791
https://doi.org/10.14309/ajg.0000000000001554
https://doi.org/10.14309/ajg.0000000000001554
https://doi.org/10.14309/ajg.0000000000001554
https://doi.org/10.1053/j.gastro.2012.09.043
https://doi.org/10.1053/j.gastro.2012.09.043
https://doi.org/10.1053/j.gastro.2012.09.043
https://doi.org/10.5009/gnl13330
https://doi.org/10.5009/gnl13330
https://doi.org/10.5009/gnl13330
https://doi.org/10.1055/a-1243-0379
https://doi.org/10.1055/a-1243-0379
https://doi.org/10.1055/a-1243-0379
https://doi.org/10.4253/wjge.v7.i9.860
https://doi.org/10.4253/wjge.v7.i9.860
https://doi.org/10.4253/wjge.v7.i9.860
https://doi.org/10.7326/m20-6689
https://doi.org/10.7326/m20-6689
https://doi.org/10.7326/m20-6689
https://doi.org/10.1016/j.gie.2014.12.022
https://doi.org/10.1016/j.gie.2014.12.022
https://doi.org/10.1016/j.gie.2014.12.022
https://doi.org/10.1016/j.gie.2014.12.022
https://doi.org/10.1016/j.gie.2014.12.022
https://doi.org/10.1016/j.gie.2014.12.022


28. Bendall O, James J, Pawlak KM, et al. Delayed bleeding after endo-
scopic resection of colorectal polyps: identifying high-risk patients. 
Clin Exp Gastroenterol 2021;14:477–492. 

29. Jung YS, Park CH, Nam E, et al. Comparative efficacy of cold pol-
ypectomy techniques for diminutive colorectal polyps: a systematic 
review and network meta-analysis. Surg Endosc 2018;32:1149–1159.  

750

https://doi.org/10.2147/ceg.s282699
https://doi.org/10.2147/ceg.s282699
https://doi.org/10.2147/ceg.s282699
https://doi.org/10.1007/s00464-017-5786-4
https://doi.org/10.1007/s00464-017-5786-4
https://doi.org/10.1007/s00464-017-5786-4


Assessing implementation strategy and learning curve for 
transoral incisionless fundoplication as a new technique 
Muhammad Haseeb1,2, Christopher C. Thompson1,2 

1Division of Gastroenterology, Hepatology and Endoscopy, Brigham and Women’s Hospital, Boston, MA; 2Harvard Medical School, Boston, MA, USA  

EDITORIAL
Clin Endosc 2022;55:751-752
https://doi.org/10.5946/ce.2022.280
pISSN: 2234-2400 • eISSN: 2234-2443

Received: October 8, 2022  Accepted: October 21, 2022
Correspondence: Christopher C. Thompson 
Division of Gastroenterology, Hepatology and Endoscopy, Brigham and 
Women’s Hospital, Profession of Medicine, Harvard Medical School, 75 
Francis Street, Boston, MA 02115, USA 
E-mail: cthompson@hms.harvard.edu 

Open Access

See “Safe implementation of transoral incisionless fundoplication as a new technique in a tertiary care center” by Shivanand Bomman, 
Sofya Malashanka, Adil Ghafoor, et al., Clin Endosc 2022;55:630–636.

We read with great interest the article by Bomman et al.1 regard-
ing the transition to transoral incisionless fundoplication (TIF) 
in an outpatient setting. TIF is a minimally-invasive endoscopic 
fundoplication technique used for gastroesophageal reflux dis-
ease (GERD). It was first introduced in 2005, approved by the 
Food and Drug Administration in 2007, and is performed us-
ing an EsophyX device (EndoGastric Solutions Inc., Redmond, 
WA, USA). The procedure and the device to perform TIF have 
evolved over the years. TIF procedures currently in practice 
include TIF 2.0 and cTIF (concomitant TIF with hiatal hernial 
repair). TIF 2.0 is reserved for patients with hiatal hernial size 
of ≤2 cm or Hill grade ≤2; cTIF is performed in patients with 
hiatal hernial size >2 cm or Hill grade >2, similar to the surgical 
fundoplication performed in this patient population. The tech-
nique aims to create a full-thickness, 270° to 300° circumference 
esophagogastric fundoplication with the device, elongating the 
intra-abdominal esophagus by 2 to 4 cm.2 There is growing evi-
dence of the safety and efficacy of this procedure.3,4 

In a previous issue of Clinical Endoscopy, Bomman et al.1 re-

ported their experience with 30 cases, where TIF (TIF 2.0) 
was adapted as a new procedure at a tertiary U.S. center in a 
stepwise approach from an inpatient operating room to a fully 
outpatient procedure. As the first step, three procedure sessions 
(nine cases) were performed in the operating room with over-
night admission and esophagography. In the second step, TIF 
was transitioned to being performed in an endoscopy suite as 
a complete outpatient procedure with same-day discharge. The 
technical success rate of the procedure was 97%; no major ad-
verse events were reported. There was no difference in the 30-
day readmission rates between the two groups (one case in each 
group). The procedure time decreased with more experience 
and as it transitioned from the operating room to the outpatient 
endoscopic suite. 

Only one technical failure occurred in a patient who had 
undergone prior sleeve gastrectomy. Performing full-thickness 
esophagogastric fundoplication using TIF after sleeve gastrec-
tomy can be challenging. Even with a skilled endoscopist, this 
may not be technically feasible, given that the left fundus may 
not be adequate for TIF. Unfortunately, data on such cases are 
limited. An alternative option of performing TIF procedure 
before bariatric surgery is yet to be supported with evidence.5 
Shah et al.6 successfully demonstrated a case of same-session 
TIF followed by endoscopic sleeve gastroplasty in 2020 in a 
patient with GERD and obesity. Bomman et al.1 demonstrated 
that TIF was technically successful in four patients with prior 
altered anatomy (hernia repair, hernial repair with partial fun-
doplication). In addition, TIF was successfully performed in 
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patients after peroral endoscopic myotomy.7 Finally, the authors 
also assessed the impact of experience and training on the du-
ration of the procedure during the transition. Bomman et al.1 
reported a consistently lower procedure time after 20 proce-
dures, with an average time of 65 min; however, we would have 
appreciated a more thorough assessment of the learning curve. 
In 2021, Dbouk et al.8 assessed the learning curve for TIF in 72 
procedures performed with clearly defined endpoints for pro-
ficiency (defined as the creation of TIF ≥270° in circumference 
and >2 cm in length), minimum mean time for plication (plac-
ing a set of two fasteners), and efficiency (minimum number of 
TIF procedures to achieve the minimum mean TIF duration). 
The study results showed that proficiency was achieved after 18 
to 20 TIF procedures, efficiency for performing plications after 
26, and maximum efficiency for the whole procedure after 44; 
the time decreased significantly to 39.4 minutes. It would be 
interesting to compare the proficiency and efficiency endpoints 
for performing TIF in different settings and specialties, such 
as foregut surgeons, general gastroenterologists, or therapeutic 
endoscopists. 

In conclusion, TIF is a minimally-invasive endoscopic fun-
doplication technique with growing evidence of its efficacy and 
safety in selected patients with GERD. This study demonstrat-
ed that TIF can be safely and successfully transitioned to an 
outpatient endoscopic suite after standardized training of new 
users. However, an experienced and skilled endoscopist should 
be consulted for anatomically challenging cases, such as sleeve 
gastrectomy, to assess the feasibility of the procedure. 
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See “Underestimation of endoscopic size in large gastric epithelial neoplasms” by Jae Sun Song, Byung Sun Kim, Min A Yang, et al., on 
page 760–766.

Accurate size measurement is essential for selecting patients 
suitable for undergoing endoscopic resection for early gastric 
cancer, as the treatment guidelines include size criteria.1,2 In 
addition, to reduce postprocedural adverse events, the extent 
of resection in endoscopic submucosal dissection should be 
as small as curatively possible.3 Therefore, it is important to 
accurately measure the size by identifying the exact margins of 
a lesion. Lesion size may be underestimated or overestimated 
during endoscopy. Lesion underestimation can lead to incom-
plete resection due to horizontal resection margin involvement, 
on the other hand, lesion overestimation can lead to unneces-
sary surgery despite the possibility of curative endoscopic re-
section.4 

To date, there is no reliable method for accurately measuring 
the size of gastric neoplasms. Endoscopic vision and the use of 
biopsy forceps, rulers, or discs of known size remain the most 
commonly used methods for size measurement; however, the 
accuracy of these methods is not high.5 The size of the object on 

the monitor changes with the distance between the endoscope 
tip and the object. Thus, it is difficult to determine the exact 
size using only the two-dimensional endoscopic image, because 
of the lack of distance information. In addition, because the 
objective lens of the endoscopic image sensor has a fisheye-like 
structure allowing observation of the gastrointestinal tract with 
a wide field of view, the image is distorted; thus, the actual size 
and image size differ between the central and peripheral parts.6 
Recently, new methods including novel endoscopic systems and 
artificial intelligence have been reported to be helpful in mea-
suring lesion size and delineating their margins.7,8 

In the current issue of Clinical Endoscopy, Song et al.9 pro-
spectively evaluated the size discrepancy between pre- and 
post-formalin fixation and the risk factors for underestimation 
of lesion size. They included 69 lesions from 64 patients diag-
nosed with gastric adenoma or adenocarcinoma, and analyzed 
the factors influencing size discrepancy. Unlike previous stud-
ies, the sizes of the pre-fixation lesions were measured with the 
tissue specimens pinned on the plate after endoscopic resection. 
The accuracy of the size measurement using this method might 
be improved compared with the size measurement during en-
doscopy. They found that lesions larger than 20 mm could be 
underestimated, similar to the results of previous retrospective 
studies.3,10 Lesions measuring >20 mm were 8.65 times more 
likely to have increased size after fixation than lesions <20 mm. 
Considering that the size decreased after formalin fixation, the 
difference between pre- and post-fixation was small in lesions 
>20 mm in size. Thus, these results supported that underesti-
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mation occurred predominantly in large lesions. Shim et al.10 
reported that flat/depressed type lesions, larger lesion size, and 
undifferentiated-type histology were risk factors for endoscopic 
size underestimation; cases with these factors had significantly 
lower complete resection and curative resection rates compared 
with the well-estimated group. Asada-Hirayama et al.3 reported 
that the presence of flat component, large size, and predomi-
nant histologic findings of moderately differentiated adenocar-
cinoma were associated with inaccurate endoscopic evaluation. 
In cases of larger size, tumor margins may not be accurately 
determined because the entire lesion cannot be included in one 
field of view.3 In addition, large lesions may be accompanied 
by large areas of intestinal metaplasia, making it difficult to de-
termine their boundaries. Therefore, it is necessary to observe 
lesions very carefully when performing endoscopic submucosal 
dissection for large lesions because of the risk of size underesti-
mation. As Song et al.9 mentioned, the small sample size, anal-
ysis of the long axis alone, and subjectivity due to measurement 
of the lesion size by a single endoscopist were the limitations 
of this study. The lack of analysis of undifferentiated-type can-
cers is another limitation. Despite these limitations, this study 
is meaningful because no prospective study has investigated 
differences in lesion size before and after formalin fixation. In 
the future, further large-scale prospective studies including 
undifferentiated-type cancers and research to minimize size 
discrepancy or improve the method of size measurement will 
be needed. 
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See “Endoscopic submucosal dissection in colorectal neoplasia performed with a waterjet system-assisted knife: higher en-bloc resec-
tion rate than conventional technique” by Paolo Cecinato, Matteo Lucarini, Francesco Azzolini, et al., on page 775–783.

Endoscopic submucosal dissection (ESD) is increasingly used 
for en bloc resection of advanced colorectal neoplasia. This 
technique allows curative resection of advanced pathologies, 
such as high-grade dysplasia and superficial submucosal in-
vasive cancers, and has lower recurrence rates than piecemeal 
endoscopic mucosal resection. However, the lengthy duration 
of these procedures, steep learning curve, and risk of significant 
adverse events have impacted their uptake in Western coun-
tries.1,2 

Improvements in technology and techniques are especially 
of significant benefit to Western endoscopists in aiding the 
achievement of safe and effective ESD in the colorectum. In 
populations with low prevalence of early gastric cancer, endos-
copists are confined to the early practice of ESD in the rectum 
and distal colon. Traction-assisted ESD is increasingly described 
as a helpful technique.3,4 Traction and counter traction devic-
es are more available but are not entirely without challenges. 
Completing difficult lesions with hybrid techniques involving 
dissection followed by snaring to complete the resection, has 

been well described. However, successful en bloc resection with 
this technique is also dependent on the endoscopist’s skill and 
is determined by the presence of fibrosis and ability to visualize 
adequately while snaring.5 Similarly, performing underwater 
ESD with saline infusion has been described as a relatively 
newer technique.6 This may be particularly helpful to novices 
in differentiating the submucosal plane and reducing the risk 
of injury to the muscle layer. Furthermore, this technique is 
suggested to aid experts in situations with recurrent lesions or 
fibrosis.7 Many different ESD accessories and newer types of 
knives have been added to our therapeutic armament. Many of 
these now have the combined capabilities of injection, cutting, 
and dissection with electrocautery, as well as hemostatic abili-
ties. Whilst they are far more evolved than the original versions, 
intraprocedural changes to accessories are still required for 
incremental submucosal injections and hemostasis. Procedural 
duration is definitely incremented by these necessary changes. 
Non-experts are also more likely to require these and not hav-
ing achieved the confidence of experts in always distinguishing 
the submucosal plane, be more reliant on frequent submucosal 
injectates. 

A new knife that allows a high-pressure waterjet function 
simultaneously with cutting or dissection has previously been 
described.8 In a pilot study, Zhou et al.9 described the benefits of 
adopting the hybrid knife technique in a subgroup of patients 
with gastric neoplasia. In a randomized controlled trial com-
paring conventional ESD to waterjet-assisted ESD, the mean 
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procedure time was established to be significantly shorter in 
the waterjet-assisted ESD group than in the other. In addition, 
changes in accessories was less frequently required. However, 
there were no significant differences in R0 resection, adverse 
events, or recurrence rates on follow-up. In the current issue 
of Clinical Endoscopy, Cecinato et al.10 describe the first large 
series comparing conventional ESD to waterjet-assisted ESD 
in the colorectum. A retrospective series of 123 waterjet-assist-
ed ESD procedures performed in a tertiary center over seven 
years was analyzed. This study excluded patients with recurrent 
lesions and those with fibrosis and dysplasia associated with in-
flammatory bowel disease. In their series compared to 50 con-
ventional ESD during the same period, en bloc resection rates 
are suggested to be higher (91.4%) with the waterjet-assisted 
technique. Interestingly, complete resection rates, curative re-
sections, speed of procedure, and adverse events were similar 
between the two groups. It is pertinent to note that the water-
jet-assisted technique was used for far more lesions in the rec-
tum and lesions with recurrence or fibrosis were treated using 
the conventional technique. Nevertheless, this study highlights 
the many potential benefits of a newer ESD technique using the 
hybrid knife for colorectal neoplasia. A well-designed random-
ized controlled trial may further elaborate on the subgroups of 
lesions that may be best managed with this approach. 
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Plastic stents or self-expandable metallic stents (SEMS) are used 
for drainage therapy for malignant biliary obstruction (MBO). 
Several reports have shown that SEMS are superior to plastic 
stents in terms of patency duration. Diseases that cause MBO 
include pancreatic cancer, cholangiocarcinoma, liver cancer, 
and liver metastases, and the prognosis of MBO varies greatly 
depending on the causative disease. With advances in diagnos-
tic imaging, many attempts to achieve early diagnosis have been 
reported, and the number of cases diagnosed at an early stage 
has been increasing. Furthermore, advances in chemotherapy 
have improved the prognosis prolonged the survival of patients 
with these diseases. 

Therefore, reintervention for stent occlusion is necessary in 
many cases of MBO.1,2 Uncovered SEMS cannot be removed 
during reintervention; therefore, covered SEMS, which can be 
removed, are recommended. However, using covered SEMS in-

crease the risk of acute cholecystitis (AC) or acute pancreatitis 
because its membrane obstructs the cholecystic or pancreatic 
duct opening.3 Nevertheless, in practice, AC has been reported 
with the use of uncovered SEMS. 

The treatment strategy for AC after SEMS placement in pa-
tients with MBO differs from that for AC due to gallstones or 
other causes. Surgical cholecystectomy is usually recommended 
as the first-line treatment for AC.4 However, in cases of unre-
sectable MBO, many patients have various factors that make 
surgery infeasible, including advanced age, poor respiratory 
function, and multiple antithrombotic medication administra-
tion. 

Therefore, few patients meet the indication for surgical cho-
lecystectomy for AC after SEMS placement, and cholecystic 
drainage is indicated. There are several methods of gallbladder 
drainage for AC: percutaneous transhepatic gallbladder drain-
age (PTGBD), percutaneous transhepatic gallbladder aspiration 
(PTGBA), endoscopic trans-papillary gallbladder drainage 
(ETGBD), and endoscopic ultrasonography-guided gallbladder 
drainage (EUS-GBD). 

ETGBD is an endoscopic retrograde cholangiopancreatog-
raphy-related procedure in which a drainage tube is placed 
into the gallbladder via the cholecystic duct in a trans-papillary 
fashion.5 Although much has been reported regarding the use-
fulness of this technique, it is generally difficult to perform due 
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to the many variants of cholecystic duct anatomy. 
Furthermore, the difficulty of ETGBD for AC further in-

creases after SEMS placement. First, guidewire placement is 
complicated in cases in which the tumor obstructs the cholecys-
tic duct. Second, if a SEMS is inserted, access to the cholecystic 
duct is impossible, particularly if a covered SEMS is inserted. 
In addition, if postoperative pancreatitis, a complication of 
endoscopic retrograde cholangiopancreatography, develops, it 
will be complicated by AC, further increasing the risk of serious 
complications.6 

EUS-GBD is a technique for placing a drainage tube into the 
gallbladder via the gastrointestinal tract, using EUS images for 
guidance, and its usefulness has been widely reported.7 In re-
cent years, attempts have been made to minimize bile leakage 
complications using thinner puncture needles and guide wires.8 
However, EUS-guided drainage, including EUS-GBD, is not yet 
a procedure that can be performed in all facilities. 

PTGBD and PTGBA are percutaneous transhepatic ap-
proaches to the gallbladder guided by transabdominal ultra-
sound rather than EUS and are the next recommended drainage 
techniques for AC after emergency surgery.4 PTGBD, and PTG-
BA, rather than ETGBD and EUS-GBD, are the recommended 
drainage techniques for AC after SEMS placement in patients 
with MBO and are often selected in actual clinical practice. 

Ohno et al.9 reported the usefulness of PTGBA as a drainage 
therapy for AC after SEMS placement in patients with MBO. 
In this retrospective study, 401 patients with MBO underwent 
SEMS insertion, and 10.7% (43/401) developed AC after the 
procedure. Of these 43 patients, 37 underwent PTGBA as the 
initial drainage therapy. The clinical efficacy of PTGBA was 
evaluated by defining a good response as an improvement in at 
least two or three of the clinical features of AC (fever, abdom-
inal pain, and leukocytosis) without recurrence for at least 30 
days after performing PTGBA. Patients who achieved clinical 
improvement with a single session of PTGBA were classified as 
good responders and those who required two or more sessions 
were classified as poor responders. The results showed that the 
significant risk factors for AC after SEMS placement were cystic 
duct obstruction (p<0.001) and covered SEMS use (p<0.001). 

It has been reported that obstruction of the cholecystic duct 
in MBO induces AC after SEMS placement; a similar trend was 
observed in this study. Furthermore, covered SEMS placement 
has also been associated with the occurrence of AC, and the re-
sults of this study were similar. 

However, some biases existed in this study, and the results 

should be interpreted with caution. In this study, the type, 
thickness, and length of SEMS used were selected at the discre-
tion of each endoscopist. In clinical practice, the appropriate 
SEMS is chosen based on the length and shape of the stenosis 
and diameter of the bile duct dilatation. This bias is unavoidable 
because this was a retrospective study. However, it is dangerous 
to assume that all covered SEMS use can increase the risk of 
AC because the characteristics of SEMS vary widely, including 
differences in axial and radial forces. In addition, the fact that 
uncovered SEMS was a significant treatment resistance factor 
for PTGBA is equally difficult to interpret. The small number 
of AC cases (n=10) after uncovered SEMS placement may also 
have influenced this result. 

Furthermore, it should be noted that only one session of 
PTGBA was allowed in this study. The main advantage of PTG-
BA is the high quality of life of the patient, as it does not require 
placement of an extracorporeal tube, which is mandatory for 
PTGBD. However, its drainage capacity is inevitably small-
er than that of PTGBD, in which the drainage tube is left in 
place.10 

Therefore, many institutions perform at least one additional 
session of PTGBA for patients who do not respond after one 
session of PTGBA. Thus, one way of thinking about the useful-
ness of PTGBA for AC is to consider the therapeutic effect of 
one or two PTGBA sessions as the therapeutic effect of PTGBA 
in the long term. If this definition were used in the present 
analysis, it would be interesting to evaluate whether uncovered 
SEMS could have been a factor in resistance to treatment, al-
though it would be expected that choledochal duct invasion 
would still have been a significant factor in resistance to treat-
ment. 

Nevertheless, the significance of this study and its conclusions 
remains useful in real-world clinical practice. The conclusion of 
this paper that “PTGBA can be a good option for AC after MS 
placement, especially in patients with coated MS,” is a clinically 
helpful key message. We hope that a prospective multicenter 
study will be conducted in the future to unify the details of the 
PTGBA procedure and to clarify its usefulness. 
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INTRODUCTION 

Endoscopic submucosal dissection (ESD) is the safest and most 
effective method for treating malignant tumors and precan-
cerous lesions confined to the gastric mucosa.1 The absolute 
indications for gastric ESD include endoscopic treatment of 
differentiated intramucosal tumors, elevated lesions (measuring 
≤2 cm), depressed lesions (≤1 cm), and no evidence of lymph 

Background/Aims: Endoscopic submucosal dissection (ESD) is an effective method for resecting gastric adenomas and adenocarcino-
mas. A significant discrepancy was observed between endoscopic and pathological sizes in samples obtained from patients undergoing 
ESD. This study elucidates the factors affecting size discrepancy after formalin fixation. 
Methods: The records of 64 patients with 69 lesions were analyzed, including 50 adenomas and 19 adenocarcinomas. Data on location, 
gross shape, histology, and size after fixation in formalin were collected. 
Results: The mean size of the resected specimen appeared to decrease after formalin fixation (37.5 mm prefixation vs. 35.8 mm post-
fixation, p<0.05). The mean long axis diameter of the lesions was 20.3±7.9 mm prefixation and 13.4±7.9 mm postfixation. Size differ-
ences in lesions smaller than 20 mm were significantly greater than those in lesions larger than 20 mm (7.6±5.6 mm vs. 2.5±5.8 mm, 
p<0.01). In multivariate analysis, a tumor size of ≥20 mm was found to be an independent factor affecting size postformalin fixation 
(p<0.05). 
Conclusions: The endoscopic size of lesions before ESD may be underestimated in tumors larger than 20 mm in size. Therefore, in-
creased attention must be paid during ESD to avoid instances of incomplete resection. 
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node metastasis.2 Studies on the probability of lymph node me-
tastasis in malignant gastric tumors were based on the size of 
the resected lesion measured after formalin fixation. However, 
a specimen obtained after surgery was fixed in formalin for a 
certain period of time, which led to size reduction.3-5 

Lesion size is an important parameter to consider when 
avoiding incomplete resection in ESD.6 The larger the size of 
the early gastric lesion, the greater the possibility of lymph 
node metastasis and adenoma accompanied by cancer.7 To 
date,  studies on lesion size have compared microscopic size 
with the size measured during the endoscopic procedure.8,9 The 
endoscopic lesion size may differ from its actual size because 
of gastric movements and technical limitations. In this study, 
we aimed to compare the pre- and postfixation tumor size of 
gastric adenoma and adenocarcinoma specimens obtained fol-
lowing ESD, and to identify the changes in size depending on 
lesion characteristics. 
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METHODS 

Selection of participants 
Between July 2013 and January 2014, 69 lesions of 64 patients 
who underwent gastric ESD at a tertiary medical center were 
investigated. All patients were diagnosed with either gastric ad-
enoma or carcinoma by endoscopic biopsy prior to treatment. 
Among gastric cancer patients, individuals with absolute and 
expanded indications for ESD were included. The absolute 
indications included an elevated (<2 cm) or a depressed (<1 
cm) lesion among those with differentiated intramucosal car-
cinomas without ulcers. The lesions that comprised expanded 
indications for performing ESD were as follows: differentiated 
intramucosal carcinomas >2 cm in diameter without ulcers, <3 
cm in diameter with ulcers, those with submucosal invasion 
<500 µm and are <3 cm in diameter, and undifferentiated intra-
mucosal carcinomas with a diameter of <2 cm without ulcers. 
Patients with early gastric carcinoma and lymph node metasta-
sis, those who did not have any indication for ESD, and those 
who did not provide consent to participate in the study were 
excluded. 

The length of the lesion in the tissue specimen obtained im-
mediately after endoscopic resection and postformalin fixation 
was assessed based on the patient characteristics and histolog-
ical findings. The factors affecting the differences in size were 
compared and analyzed. 

Endoscopic resection 
All procedures were performed by four endoscopic specialists 
with experience in performing more than 100 cases of ESD, 
using a gastroscope (GIF-Q240 or GIF-Q260; Olympus Optical, 
Tokyo, Japan). The characteristics of all lesions, such as the site 
of occurrence, gross findings, presence of ulcers, and erosions, 
were inspected, and the gross findings were categorized as I, IIa, 
IIb, IIc, and III according to the Paris endoscopic classification 
of early gastric cancer. 

A 5-mm margin was marked outside the lesion using a snare 
tip; normal saline was injected into the submucosa surrounding 
the lesion. An incision was made circumferentially around the 
lesion using a needle knife (KD-1L-1; Olympus Optical). Sub-
mucosal dissection was performed using an IT knife (insulat-
ed-tip diathermic knife; KD-610L; Olympus Optical) and an IT 
knife-2 (KD-611L; Olympus Optical). 

Preparation and evaluation of the resected specimen 
The tissues obtained following ESD were pinned on a polysty-
rene plate; the endoscope was then used to check the margin of 
the lesion and to measure the long axis diameter. When it was 
difficult to observe the lesion in detail, chromoendoscopy using 
indigo carmine or narrow-band imaging was performed. One 
endoscopist evaluated the long and short-axis diameters of the 
lesions. 

The pinned tissue was fixed using formaldehyde, and the 
microscopic size of the lesions (long- and short-axis diameters) 
was measured by three pathologists. Resection was classified as 
complete or incomplete. The degree of differentiation, propor-
tion of undifferentiated carcinomas, and presence of adenomas 
were evaluated to exclude carcinomas.  

Measurement of the results of the procedure  
General characteristics, site and gross findings of the lesion, 
length of whole resected tissue and lesions, size differences 
between pre- and postformaldehyde specimen fixation, histo-
pathological diagnosis, complete resection rate, and whether 
carcinoma was composed of adenoma or undifferentiated his-
tology were thoroughly observed. The site of the lesion was di-
vided into the lower and upper halves, based on whether it was 
located in the antrum and pylorus or in the rest of the areas, 
respectively. 

Gross findings were classified as either ‘elevated’ or ‘others’ 
if there was a raised appearance (I or IIa type) or a depression 
(IIc, IIb, or IIa+IIc type), respectively, in agreement with the 
Paris classification. Depending on the degree of cell and struc-
tural atypia, adenomas were diagnosed as low- or high-grade. 
We classified low-grade adenomas as ‘non-advanced’ tumors, 
and high-grade adenomas and adenocarcinomas as ‘advanced’ 
tumors. Lesions with ulceration or erosion were documented as 
mucosal injuries. The specimens were evaluated for changes in 
size postformalin fixation based on the various characteristics 
of the lesions. 

Statistical analysis 
The Wilcoxon test was used to compare the long axis diameters 
of the entire resected tissue. Since the “size difference after for-
malin fixation” is a continuous variable, the independent t-test 
was used to compare the mean values of both groups if nor-
mality was ensured. The median values of the two groups were 
compared using the Mann-Whitney U-test when normality was 
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not observed. Significant variables in the univariate analysis 
were entered into the multivariate analysis using binary logistic 
regression analysis. Goodness-of-fit tests for logistic regression 
models were performed using the Hosmer-Lemeshow test. 
Statistical significance was set at p<0.05. All data were analyzed 
using the IBM SPSS ver. 22.0 (IBM Corp., Armonk, NY, USA). 

Ethical statements 
The study was conducted prospectively after obtaining approval 
from Institutional Review Board of Presbyterian Medical Cen-
ter (IRB No: 2013-06-19), and written informed consent was 
obtained from all participants. 

RESULTS 

General characteristics 
Sixty-nine lesions were analyzed, including 50 adenomas and 
19 adenocarcinomas (Table 1). The mean patient age was 66 
years. The mean size of the resected tissue was 37.5 mm before 
formalin fixation and 35.8 mm after fixation; this difference was 
statistically significant (4.53%, p=0.036). The mean difference 
in size of the lesions postformalin fixation was 6.8 mm; 7.6 mm 
and 4.6 mm for the adenomas and adenocarcinomas, respec-
tively. The complete resection rate by ESD was 93% (64 cases); 
90% for adenomas and 100% for adenocarcinomas. 

Differences in size postfixation 
The normality and multivariate normality of the differences in 

size postfixation were tested, and Mardia’s multivariate kurto-
sis was 34.963 (z=−0.013, p=0.989), thus satisfying normality. 
Univariate analysis was performed using the independent 
t-test, and variables of <0.10 were adjusted and assessed in a 
multivariate regression analysis. The goodness-of-fit test of the 
regression model was based on the residual test, and the Kolm-
ogorov-Smirnov normality test with standardized residuals and 
Breusch-Pagna’s heteroscedasticity test residuals were analyzed.  

In the univariate analysis using an independent t-test, there 
was a significant difference between the prefixation (p=0.016) 
and postfixation (p<0.001) lesion sizes. The difference was 
5.6 mm for lesions <20 mm and 2.5 mm for lesions >20 mm 
postfixation, indicating that larger lesions were associated with 
smaller differences in size (Table 2). 

A binary logistic regression analysis was performed to eval-
uate the effects of histology, prefixation, postfixation, and re-
section on the size difference by including those with p<0.10 in 
univariate analysis. Regression analysis showed that histology 
(p=0.026), prefixation (p=0.004), and postfixation (p<0.001) 
had a significant effect on the difference in sizes (Table 3). Car-
cinomas were associated with less variation in size compared to 
adenomas (β=−0.301), and changes in size of lesions >20 mm 
were larger in prefixation (β=0.426) and smaller in postfixation 
(β=−0.655). The most significant factor that influenced size 
change was postfixation, with an explanatory power of 41.9%. 
The goodness-of-fit test of the regression model satisfied the 
normality of the residuals (p=0.977) and homoscedasticity of 
the standard residuals (p=0.175). 

Table 1. General characteristics of the lesions
Characteristic Adenoma Cancer Total
Number 50 19 69
Age (yr) 66.4±9.4 66.7±10.5 66.4±9.6
Sex (male:female) 34:16 16:3 50:19
Lesion size (mm)
 Prefixation 19.5±6.7 22.5±10.3 20.3±7.9
 Postfixation 11.9±6.5 17.2±10.0 13.4±7.9
Size difference (mm) 7.6±5.7 4.6±5.7 6.8±5.9
Location
 Upper 1/2 24 6 30
 Lower 1/2 26 13 39
Gross findings
 Elevated 49 14 63
 Others 1 5 6
Complete resection 45/50 (90) 19/19 (100) 64/69 (93)

Values are presented as mean±standard deviation or number (%).
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Size increases after formalin fixation 
Factors associated with an increase in size were assessed using 
univariate analyses, including Fisher exact test. The variables 
that achieved significance (p<0.10) were adjusted, and multi-
variable analyses were performed using binary logistic regres-
sion analyses. The goodness-of-fit test of the logistic regression 
model was performed using the Hosmer-Lemeshow test. Uni-
variate analysis showed that advanced histology (p=0.040) and 
postfixation (p=0.007) had a significant effect on the increase in 
size (Table 4). 

Binary logistic regression analysis was performed using 
variables with p<0.1 comprising age, advanced histology, and 
postfixation on size change on univariate analysis (Table 5). 
Postfixation had a significant effect on size changes (p<0.05). 

Samples with a diameter of >20 mm had 8.573-times higher 
odds of having changes in size than those with a diameter of 
<20 mm. Hosmer-Lemeshow’s goodness-of-fit tests revealed 
that the model was suitable (p=0.742, >0.05). 

DISCUSSION 

Local recurrence events after endoscopic resection are more 
likely to occur in patients who have undergone incomplete 
resection.10,11 Severe intestinal metaplasia of the mucosa often 
makes it difficult to define lesion borders, thereby leading to 
incomplete resection.12 Studies on the differences between en-
doscopic and microscopic size after endoscopic resection of a 
gastric adenocarcinoma showed that the difference in size was 

Table 2. Factors affecting size differences after fixation
Variable Lesion Size difference (mm) p-valuea)

Sex 0.720
 Male 50 6.9±5.8
 Female 19 6.4±6.0
Age (yr) 0.183
 ≤70 41 7.6±5.5
 >70 28 5.6±6.3
Location 0.667
 Lower 1/2 39 7.1±6.3
 Upper 1/2 30 6.4±5.3
Gross findings 0.174
 Elevated 63 7.1±5.7
 Others 6 3.7±6.9
Mucosal injury 0.763
 – 62 6.9±6.0
 + 7 6.1±5.5
Histology 0.059
 Adenoma 50 7.6±5.7
 Cancer 19 4.6±5.7
Prefixation (mm) 0.016
 ≤20 45 5.6±5.0
 >20 24 9.1±7.0
Postfixation (mm) <0.01
 ≤20 58 7.6±5.6
 >20 11 2.5±5.8
Resection 0.057
 Complete 64 7.2±5.7
 Incomplete 5 2.0±3.1
Resection-free margin (mm) 0.569
 <5 18 4.3±5.3
 ≥5 19 5.3±5.1

Values are presented as mean±standard deviation. 
a)Two-sample t-test.
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larger in cases of flattened or depressed lesions, large lesions, or 
poorly differentiated lesions.8,9 

Measurement of lesion size using endoscopy reportedly de-
termines the lesions to be smaller than their actual size, whereas 
measurement using a probe may be more accurate.13,14 Previous 
reports have compared the microscopic size after ESD with the 
lesion size measured during endoscopy; this size may differ 
from the actual size because the stomach continues to move ac-
cording to the respiratory and heart rate.6,8,11 

All studies on the lymph node metastatic potential of gastric 
malignant tumors include measuring the size of surgically re-
sected tissues.3,12 Gastrointestinal tissues obtained during surgery 
are reduced in size by 20%−30% after fixation using a formalin 
solution.3 The present study showed a significant difference in 
size before and after fixation of the entire resected tissue, albeit 
<5% in magnitude. Moreover, the lesion size after resection was 
determined to be larger than the respective microscopic size 
(20.3 mm vs. 13.4 mm), further suggesting a reduction in lesion 
size after formalin fixation. 

During endoscopic resection, an area at least 5 mm away 
from the lesion margin was marked, and the outer layer of the 
marked area was incised. The complete resection rate of ESD is 
lower for lesions measuring >20 mm than for smaller lesions, 
because endoscopic surgeons have difficulty in determining 
the margins of large lesions.6,8,11 Regarding size discrepancies 

between pre- and postfixation lesions in this study, the change 
noted in lesions measuring >20 mm was significantly smaller 
than that in lesions measuring <20 mm (2.5±5.8 mm vs. 7.6±5.6 

Table 3. Logistic regression for size discrepancy after formalin fixa-
tion

Variable B β p-value
Constant –4.495 <0.001
Histology
 Adenoma Reference
 Cancer –3.575 –0.301 0.026
Prefixation (mm)
 ≤20 Reference
 >20 4.746 0.426 0.004
Postfixation (mm)
 ≤20 Reference
 >20 –9.043 –0.655 <0.001
Resection
 Complete Reference
 Incomplete 2.364 0.232 0.083

adjR2=0.419, F(p)=7.493 (<0.001)
z(p)=0.476 (0.977), χ2(p)=6.341 (0.175)

z(p): Kolmogorov-Smirnov’s normality test with standardized residual. 
z(p), χ2(p): Breusch-Pagan’s heteroscedasticity test with residual.

Table 4. Univariate analysis of factors for the increases in lesion size 
after fixation

Variable
Size increase

p-valuea)

– +
Lesion 59 10
Age (yr) 0.078
 ≤70 38 (93) 3 (7)
 >70 21 (75) 7 (25)
Gross findings 0.207
 Elevated 55 (87) 8 (13)
 Others 4 (67) 2 (33)
Mucosal injury >0.999
 – 53 (86) 9 (14)
 + 6 (86) 1 (14)
Advanced histology 0.040
 – 34 (94) 2 (6)
 + 25 (76) 8 (24)
Adenocarcinoma 0.124
 – 45 (90) 5 (10)
 + 14 (74) 5 (26)
Prefixation (mm) >0.999
 ≤20 38 (84) 7 (16)
 >20 21 (88) 3 (12)
Postfixation (mm) 0.007
 ≤20 53 (91) 5 (9)
 >20 6 (55) 5 (45)

Values are presented as number (%).
a)Fisher exact test.

Table 5. Multivariate analysis for the increases in lesion size after fix-
ation

Variable OR 95% CI
Age (yr)
 ≤70 Reference
 >70 2.887 0.578–14.407
Advanced histology
 – Reference
 + 5.858 0.952–36.041
Postfixation (mm)
 ≤20 Reference
 >20 8.573 1.590–46.226

χ2(p)=1.963 (0.742)
OR, odds ratio; CI, confidence interval.
χ2(p): Hosmer-Lemeshow’s goodness-of-fit test.
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mm, p<0.01). This result supports the underestimation of the 
endoscopic size when dealing with larger lesions. 

On comparing the size of the lesion measured before forma-
lin fixation with the histological size measured after fixation, 
a decrease is generally noticed; however, in some patients, the 
microscopic size of the lesion is larger.8 Endoscopically resected 
lesions measuring ≥20 mm are usually flat; thus, it is often diffi-
cult to determine their margins because the surrounding tissues 
have severe intestinal metaplasia.15,16 In this study, multivariate 
analysis showed that lesions measuring >20 mm when mea-
sured histologically after fixation were 8.65 times more likely to 
increase in size postfixation than those measuring <20 mm. 

Although surgeons’ experience in performing endoscopic 
procedures has increased and various ESD knives have been 
developed, the rate of complete resection using ESD for gastric 
carcinomas is approximately 90%.15 Yun et al.15 found that the 
recurrence rate was higher if the resection-free margin was 
<3 mm during endoscopic resection. Therefore, it is advisable 
to mark >5 mm away from the visible margin during ESD for 
lesions measuring >20 mm. During the resection of gastric 
epithelial tumors, marking and resecting away from the visible 
lesion margins may reduce local recurrence. 

This observational study compared differences in tumor size 
before and after formalin fixation of gastric adenoma or car-
cinoma specimens obtained following ESD; however, it comes 
with a few limitations. First, after endoscopic resection, the le-
sion size was measured by a single endoscopist and subjectivity 
was used when it was difficult to distinguish the lesion margins. 
Second, when the tissue was fixed to a thin plate after ESD, it 
could not be fixed using constant pressure. Third, this study 
assessed and analyzed the difference using only the long axis 
diameter of the tissue, assuming that the lesion had a round 
shape and that margin misjudgment would have occurred only 
when considering the long axis of the lesion. Finally, sampling 
errors cannot be excluded since the number of cases was small. 
This is an inherent characteristic of a prospective study, because 
only patients who visited a single hospital were included, and 
those who did not provide consent were excluded. Therefore, 
future prospective large-scale multicenter studies are required 
to determine whether the findings presented here can be gener-
alized. 

This is the first prospective study to evaluate differences in 
sample size pre- and postfixation following ESD. Our results 
were similar to those of previous studies that used lesion sizes 
measured during endoscopy. In addition, there was a higher 

chance of underestimating lesion size in cases of gastric adeno-
mas or adenocarcinomas measuring ≥20 mm before ESD. The 
endoscopic resection of such lesions could result in higher rates 
of incomplete resection, thereby necessitating careful attention. 
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INTRODUCTION 

Gastric cancer is the fifth most commonly diagnosed malig-
nancy and the fourth leading cause of cancer-related mortality 
worldwide.1 In South Korea, gastric cancer accounted for 7,624 
deaths in 2019.2 The incidence of gastric cancer remains high 
owing to population growth and aging, making gastric cancer 

Background/Aims: Few studies have compared the performances of endoscopic knives. This study aimed to compare the therapeutic 
outcomes of a novel core knife and the conventional IT knife 2 for endoscopic submucosal dissection (ESD) of gastric mucosal lesions. 
Methods: This prospective, non-inferiority trial included patients diagnosed with gastric adenoma or early-stage adenocarcinoma at 
Keimyung University Dongsan Hospital between June and November 2020. The patients were randomly assigned to either the core 
knife or the IT knife 2 group. The operators and assistants scored the knives’ grip convenience and cutting abilities. 
Results: A total of 39 patients were enrolled (core knife group, 20 patients; IT knife 2 group, 19 patients). There were no significant be-
tween-group differences in operator-assessed grip convenience (9.600 vs. 9.526, p=0.753), cutting ability (9.600 vs. 9.105, p=0.158), or 
assistant-assessed grip convenience (9.500 vs. 9.368, p=0.574). 
Conclusions: The core knife achieved therapeutic outcomes that were comparable to those of the IT knife 2 for ESD of gastric mucosal 
lesions. 
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a major public health challenge. Therapeutic procedures and 
multidisciplinary approaches for gastric cancer have advanced 
in the last few decades. Endoscopic submucosal dissection 
(ESD) has become the standard treatment for en bloc and R0 re-
section regardless of the lesion size, not only for gastric adeno-
ma but also for early-stage adenocarcinoma.3 However, ESD is 
a more time-consuming and technically demanding procedure 
than endoscopic mucosal resection (EMR). Furthermore, ESD 
has a slow learning curve; thus, endoscopic devices and meth-
ods have been modified. 

A series of endoscopic knives with individual features has 
been developed to improve the procedural safety and efficiency 
of ESD. Among previous ESD instruments, insulated-tipped 
diathermic knives have been widely used.4-6 However, few 
studies have compared the performance of these endoscopic 
techniques. Thus, this study aimed to compare the therapeutic 
outcomes of a novel core knife (CORE-Knife, IC-KNA001; 
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INCORE, Daegu, Korea) with that of a conventional second- 
generation insulated-tipped knife (IT knife 2 or ITknife2, KD-
611L; Olympus, Tokyo, Japan) for the resection of gastric mu-
cosal lesions. 

METHODS 

Study design and patients 
The sample size calculation indicated that a total of 35.6 pa-
tients were needed to perform a non-inferiority test with an 
alpha of 0.05, 80% power, and margin of 0.15. Considering a 
dropout rate of 10%, 40 patients newly diagnosed with gastric 
adenoma or early gastric cancer (EGC) at Keimyung University 
Dongsan Hospital, were recruited between June and November 
2020. The inclusion criteria were as follows: (1) age 18-80 years; 
(2) biopsy-confirmed gastric adenoma or early-stage adenocar-
cinoma located in the antrum; (3) mucosal lesion ≥2 cm with-
out an ulcer; and (4) mucosal lesion ≤3 cm with an ulcer. The 
exclusion criteria were as follows: (1) advanced gastric cancer, 
(2) recent drug history of anticoagulant or antiplatelet agents 
within 7 days before the endoscopic procedure, and (3) recur-
rent gastric cancer after endoscopic or surgical treatment. 

The patients were randomly allocated in a 1:1 ratio to either 
the core knife or IT knife 2 group using a random number 
table. The study coordinator performed a stratified randomiza-
tion process using a table of random numbers. Baseline data, 
including age, sex, height, weight, underlying disease/medica-
tions, and American Society of Anesthesiologists (ASA) physi-
cal status, were retrieved from the medical records. 

Endoscopic submucosal dissection 
ESD was performed by one of three endoscopists (YJL, JYL, 
and KBC) with more than 500 cases of experience using both 
the core knife and IT knife 2. The ESD protocol was as fol-
lows: first, an endoscope (GIF-H260 and GIF-Q260; Olympus, 
Tokyo, Japan) was inserted, the lesion area was thoroughly 
washed and examined, and the range and depth of the lesion 
were determined. With an approximately 5-mm margin from 
the rim of the lesion, the entire perimeter was marked using 
an electronic needle knife or argon plasma coagulation (forced 
APC, 20 W, flow 1.8 L/min; ERBE VIO 300D; ERBE, Tübin-
gen, Germany). Saline mixed with 0.0025% epinephrine and 
tinted indigo carmine was injected at an area 2 to 3 mm from 
the markings to elevate the mucosal layer. The core knife or IT 
knife 2 was then used for the incision along the entire perimeter 

(Endocut Q Effect, 3; cut duration, 2; interval, 3). Using the ce-
ramic hemisphere attached to both tools, an induction hole was 
made in a normal mucosal area 3-5 mm away from the marked 
rim and apical side of the endoscope. Subsequently, a ceramic 
hemisphere was inserted for the mucosal incision, and the cut 
was made in a sliding motion. A local submucosal injection was 
administered to elevate the entire lesion. Next, the knife was 
placed on the side of the lesion, and submucosal dissection was 
performed parallel to the muscularis propria. The main elec-
trosurgical unit settings were Endocut Q Effect 3, cut duration 
2 to 3, and interval 2 to 3 for dissection and forced coagulation, 
effect 2, and 80 W for hemostasis of intraoperative hemorrhage 
with a hot biopsy. After completion of the submucosal dissec-
tion, visible vessels on the artificial ulcer base were coagulated 
using hemostatic forceps, and the site of the deep proper muscle 
injury was closed using clips (Figs. 1, 2).  

Outcome measures 
The primary outcome measures were grip convenience (assessed 
by both the operator and the assistant) and cutting ability (as-
sessed by the operator). The secondary outcome measures were 
procedure time, carbonization of the endoscopic knife, en bloc 

Fig. 1. Knives used in endoscopic submucosal dissection. (A) Core 
knife (CORE-Knife, IC-KNA001; INCORE, Daegu, Korea). (B) IT 
knife 2 (IT knife2, KD-611L; Olympus).
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or complete resection rate (defined as an en bloc resection with 
negative margins), procedure-related complications, hemoglo-
bin change 1 day after the procedure, and pathological results.  

Grip convenience and cutting ability were scored on a 
10-point visual analog scale, with a score of 0 indicating un-
comfortable grip convenience and poor cutting ability and a 
score of 10 indicating comfortable grip convenience and good 
cutting ability. The total procedure time was determined as the 
sum of the time for marking and resection (time A) and he-
mostasis (time B). En bloc resection was defined as resection of 
the tumor in one piece, with no endoscopically residual tumor. 
Complete resection (R0) was defined as tumor resection with no 

histological evidence of cancer cells on the lateral or vertical mar-
gins. Carbonization of the knife tip was scored as grade I–IV. 

Statistical analysis 
Continuous variables are presented as mean±standard devi-
ation and categorical variables as frequency and proportion. 
Normally distributed continuous variables were analyzed using 
the Student t-test. Categorical variables were analyzed using the 
chi-square test or Fisher exact test, as appropriate. All statistical 
analyses were performed using IBM SPSS ver. 25 (IBM Corp., 
Armonk, NY, USA). Statistical significance was set at a two-sid-
ed p-value<0.05. 

Ethical statements 
This prospective, non-inferiority, randomized trial was ap-
proved by the Medical Ethics Committee of Keimyung Univer-
sity Dongsan Hospital (IRB No: 2020-04-076) and was conduct-
ed in compliance with the tenets of the Helsinki Declaration. 

Written informed consent was obtained from all patients. All 
patient records were anonymized prior to analysis. 

RESULTS 

Baseline characteristics 
After excluding one patient because the lesion was located close 
to a previous ESD scar, 39 patients (adenoma, 17; adenocarci-
noma, 22) were randomly allocated to the core knife group (20 
patients) or the IT knife 2 group (19 patients). Table 1 sum-
marizes the demographic characteristics. The mean age was 
63.8±8.9 years, and 31 patients (79.5%) were male. The patients’ 
mean height and weight were 164.9±8.8 cm and 67.0±10.2 kg, 
respectively. Two patients in the core knife group and five pa-
tients in the IT knife 2 group were taking antiplatelet drugs. The 
medication was stopped at least 1 week prior to the endoscopic 
procedure. All patients had good performance status (ASA I, 29 
[74.4%]; ASA II, 10 [25.6%]). Nine patients (23.1%) had hyper-
tension, and five (12.8%) had diabetes mellitus. There were no 
significant differences in age, sex, height, weight, or underlying 
diseases between the two groups. All lesions were located in the 
gastric antrum: 14 lesser curvature (35.9%); 7 greater curvature 
(17.9%); 8 anterior wall (20.5%); and 10 posterior wall (25.6%). 
Surface erosion of the lesion was detected in three patients 
(15.0%) in the core knife group and in one patient (5.3%) in the 
IT knife 2 group. Atrophy was observed in 12 patients (60.0%) 
in the core group and 11 (57.9%) in the IT knife 2 group. 

Fig. 2. Endoscopic submucosal dissection using a novel core knife. 
(A) Marking: the tip of the knife is used for marking the margin for 
resection. (B) Incision: an incision is made around the circumfer-
ence of the lesion. (C–E) Submucosal dissection: the submucosa is 
dissected with care to avoid perforation. (F) Excised specimen.
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Assessment of the endoscopic knives 
Table 2 and Figure 3 show the operator convenience and proce-
dure times, respectively, between the two groups. There was no 
significant difference in the operator-assessed grip convenience 
score (9.600 vs. 9.526, p=0.753) or cutting ability score (9.600 
vs. 9.105, p=0.158) between the core knife group and the IT 
knife 2 group. Similarly, the assistant-assessed grip convenience 
score was not significantly different between the two groups 
(9.500 vs. 9.368, p=0.574). Furthermore, although the total pro-
cedure time was longer in the core knife group, the difference 
was not significant (24.2 minutes vs. 19.3 minutes, p=0.278).  

Complete resection was achieved in 39 patients. En bloc re-
section was performed in all but one patient in the core knife 
group who underwent piecemeal resection due to submucosal 
fibrosis. The core knife was replaced in one patient because of 
carbonization of the knife tip. However, the level of carbon-
ization was not significantly different between the two groups 
(p=0.513). 

Post-procedural complications and pathology 
No patient developed post-ESD complications such as hemor-
rhage or perforation (Table 3). There was no difference in the 
hemoglobin level changes between the groups on the day after 

the procedure (–0.1 vs. 1.0 g/dL; p=0.962). For histology, adeno-
ma was more common in the IT knife 2 group (52.6 vs. 35.0%; 
p=0.431), while adenocarcinoma was more common in the core 
knife group (65.0 vs. 47.4%; p=0.431), but the differences were 
not significant. There were also no significant between-group 
differences in terms of the size of the resected specimen, tumor 
size, or depth of invasion. 

DISCUSSION 

ESD is widely used as a minimally invasive treatment for gas-
tric mucosal lesions.3,7 First introduced in the 1990s, ESD has 
since been regarded as an established technique of endoscopic 
resection and is considered a curative option for the treatment 
of early neoplasia, with continuous increased use not only in 
Asia but also in the US and Europe, where ESD has been pub-
lished in regional and national guidelines.6,8-10 In ESD of EGC, 
en bloc resection reduces the risk of residual cancer with a low 
probability of lymph node metastasis. Nevertheless, ESD has 
limitations such as a long operation time, difficulty in technical 
acquisition, and a relatively high incidence of postoperative 
complications such as hemorrhage and perforation.11 In terms 
of the apparatus types themselves, data on the performance of 

Table 1. Baseline patient characteristics
Characteristic Total (n=39) Core knife group (n=20) IT knife 2 group (n=19) p-value
Age (yr) 63.8±8.9 63.9±8.3 63.7±9.8 0.955
Male sex 31 (79.5) 17 (85.0) 14 (73.7) 0.633
Height (cm) 164.9±8.8 165.7±7.5 164.1±10.2 0.601
Weight (kg) 67.0±10.2 66.5±9.3 67.6±11.2 0.759
Anticoagulant use 7 (17.9) 2 (10.0) 5 (26.3) 0.363
ASA classification 0.785
 ASA I 29 (74.4) 14 (70.0) 15 (78.9)
 ASA II 10 (25.6) 6 (30.0) 4 (21.1)
Hypertension 9 (23.1) 4 (20.0) 5 (26.3) 0.930
Diabetes mellitus 5 (12.8) 4 (20.0) 1 (5.3) 0.370
Initial hemoglobin (g/dL) 13.9±1.5 14.0±1.4 13.8±1.6 0.719
Tumor location 0.407
 Antrum, lesser curvature 14 (35.9) 5 (25.0) 9 (47.4)
 Antrum, greater curvature 7 (17.9) 5 (25.0) 2 (10.5)
 Antrum, anterior wall 8 (20.5) 5 (25.0) 3 (15.8)
 Antrum, posterior wall 10 (25.6) 5 (25.0) 5 (26.3)
Surface erosion 4 (10.3) 3 (15.0) 1 (5.3) 0.636
Atrophy 23 (59.0) 12 (60.0) 11 (57.9) 0.894
Values are presented as mean±standard deviation or number (%).
ASA classification, American Society of Anesthesiologists physical status classification system. 
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endoscopic knives are limited, as there have been few compara-
tive studies. 

ESD consists of two steps: (1) mucosal incision along the 
lesion perimeter and (2) submucosal dissection based on the le-
sion’s elevation, which uniquely distinguishes ESD from EMR.5 
However, despite significant utility in the marking of the first 
stage of the area surrounding the lesion in ESD, the previous 
tip-cutting needle knife has a serious drawback of increasing 
the risk of hemorrhage and perforation in submucosal dissec-
tion.12 Thus, the latest ESD method uses a specialized knife, 
with the most well-known example being the insulated-tipped 
knife.12 The prototype was developed in the 1990s to resolve the 
drawback of EMR; that is, complete resection would be possible 
only for small lesions. Hosokawa et al. reported the first thera-
peutic outcomes of this new method in 1995.4 

The second-generation IT knife 2 (KD-611L; Olympus) is cur-

rently widely used.4,6,13,14 This standard knife has a 2.2-mm ce-
ramic hemisphere insulator at the tip of the knife that prevents 
perforation and allows for circumferential incision and submu-
cosal dissection. The hemispherical shape ensures submucosal 
dissection during resection while also reducing unintended 
tissue damage via attachment to the apical side. It also acts as 
a pivot upon movement in order to aid in the tilt or swing of 
the knife. Meanwhile, the core knife used in this study has an 
apical ceramic hemisphere structure similar to that of IT knife 
2. The convex tip that comes in contact with the tissue is fully 
polished, not only acting as a guide during incision but also si-
multaneously preventing any unnecessary tissue damage during 
the procedure. The movement can be well maintained, even if 
the part being dissected is slightly outside the visual field. 

Notably, difficulties can arise when the incision of lesions 
places the knife on a perpendicular side, while determining the 

Table 2. Comparison between procedure time and convenience
Variable Total (n=39) Core knife group (n=20) IT knife 2 group (n=19) p-value
Operator
 Grip convenience 9.564 9.600 9.526 0.753
  7 1 (2.6) 0 1 (5.3)
  8 2 (5.1) 2 (10.0) 0
  9 10 (25.6) 4 (20.0) 6 (31.6)
  10 26 (66.7) 14 (70.0) 12 (63.2)
 Cutting ability 9.359 9.600 9.105 0.158
  6 1 (2.6) 0 1 (5.3)
  7 3 (7.7) 1 (5.0) 2 (10.5)
  8 3 (7.7) 1 (5.0) 2 (10.5)
  9 6 (15.4) 3 (15.0) 3 (15.8)
  10 26 (66.7) 15 (75.0) 11 (57.9)
Assistant
 Grip convenience 9.436 9.500 9.368 0.574
  8 5 (12.8) 5 (25.0) 0
  9 12 (30.8) 0 12 (63.2)
  10 22 (56.4) 15 (75.0) 7 (36.8)
Total procedure time (min) 22.7±14.2 25.4±18.5 19.9±7.1 0.278
 Time A (for marking and resection) 16.9±10.8 18.2±13.9 15.5±5.7 0.435
 Time B (for hemostasis) 5.8±4.9 7.2±6.3 4.4±2.0 0.072
En bloc resection 38 (97.4) 19 (95.0) 19 (100) 1.000
Complete resection 39 (100) 20 (100) 19 (100) 1.000
Carbonization grade 0.513
 I 29 (74.4) 14 (70.0) 15 (78.9)
 II 7 (17.9) 5 (25.0) 2 (10.5)
 III 2 (5.1) 1 (5.0) 1 (5.3)
 IV 1 (2.6) 0 1 (5.3)

Values are presented as number (%) or mean±standard deviation.
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direction of the incision would also be challenging in a horizon-
tal incision in ESD.15 In the case of esophagogastric junction, 
fundus, or pyloric ring, where the incision is restricted almost 
vertically or horizontally, or in the case of gastric angles where 

the distance from the device to mucosa increases during air 
insufflation, it has been proven that the procedure time tends to 
be prolonged.16 

Our findings showed a comparable result of convenience and 

Table 3. Comparison of pathology and complications following endoscopic submucosal resection
Variable Total (n=39) Core knife group (n=20) IT knife 2 group (n=19) p-value
Complication after ESD 0 0 0 1
Hb the day after ESD (g/dL) 13.7±1.3 13.8±1.4 13.6±1.2 0.664
Hb difference after ESD (g/dL) –0.2±0.8 –0.1±1.0 –0.2±0.7 0.962
Adenoma 17 (43.6) 7 (35.0) 10 (52.6) 0.431
 Low grade 4 (10.3) 3 (15.0) 1 (5.3)
 High grade 13 (33.3) 4 (20.0) 9 (47.4)
Adenocarcinoma 22 (56.4) 13 (65.0) 9 (47.4) 0.194
 Well differentiated 7 (17.9) 3 (15.0) 4 (21.1)
 Moderately differentiated 15 (38.5) 10 (50.0) 5 (26.3)
Specimen size (mm) 37.3±9.1 40.0±10.1 34.5±7.1 0.058
Tumor size (mm) 14.5±9.5 15.1±11.1 13.8±7.7 0.673
Depth of invasion 1
 Mucosal layer 21 (95.5) 12 (92.3) 9 (100.0)
 Submucosal layer 1 (4.5) 1 (7.7) 0
Values are presented as the number (percentage) or the mean ± standard deviation.
ESD, endoscopic submucosal dissection; Hb, hemoglobin.

Fig. 3. Comparison of outcome measures between the two knives. (A) Operator and assistant convenience. (B) Procedure time (time A, time 
from marking to resection; time B, time spent on hemostasis; total procedure time=time A+time B).
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effectiveness between the novel core knife and the conventional 
IT knife 2 in antral lesions. The novel core knife has a multi-
step structure as the apical coil channel for enhanced hardness, 
through which a more refined resection focused on the nec-
essary area is possible. Furthermore, this design can provide a 
high level of grip strength during ESD with a sufficient level of 
stability, allowing an easier approach in areas where the planes 
of the incisions may be perpendicular, as in the gastric cardia 
or upper body greater curvature, and enabling direct transfer of 
force exerted by the operator with a higher level of hardness on 
the axis.17-19 This feature can also be useful in cases requiring a 
stronger force to be exerted because of the longer distance be-
tween the endoscope and lesion. 

This study had some limitations. The physicians who partici-
pated in the evaluation were experts with sufficient experience; 
no beginners were included. Considering the above-described 
characteristics of the apparatus, it should be considered that, 
in beginners, an uncontrolled force transmitted to the incision 
might cause damage to the deeper muscle layer. Furthermore, 
this study measured and reported the difference in the hardness 
of the knife axis based on the direct experience and opinions of 
the endoscopists. A quantitative study of the device characteris-
tics via in vitro comparisons should be conducted. 

In conclusion, the novel core knife achieved non-inferior 
results in the evaluation of grip convenience and cutting ability 
scales, took the equivalent treatment time, and demonstrated 
comparable therapeutic outcomes to the IT knife 2 in ESD of 
gastric mucosal lesions. Further investigations may provide a 
better knife choice for endoscopists who specialize in the ESD 
procedure. 
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Background/Aims: Colorectal endoscopic submucosal dissection (ESD) is burdened by its associated high risk of adverse events and 
long procedure time. Recently, a waterjet-assisted knife was introduced to simplify and speed up the procedure. The aim of this study 
was to evaluate the efficacy and safety of waterjet-assisted ESD (WESD) compared to that of the conventional ESD (CESD) technique. 
Methods: The charts of 254 consecutive patients who underwent colorectal ESD between January 2014 and February 2021 for colorec-
tal neoplasms were analyzed. The primary outcome was the en-bloc resection rate. Secondary outcomes were complete and curative re-
section rates, the need to switch to a hybrid ESD, procedure speed, the adverse event rates, and the recurrence rates. 
Results: Approximately 174 neoplasias were considered, of which, 123 were removed by WESD and 51 by CESD. The en-bloc resection 
rate was higher in the WESD group (94.3% vs. 84.3%). Complete resection rates and curative resection rates were similar. The need to 
switch to a hybrid ESD was greater during CESD (39.2% vs. 13.8%). Procedure speed and adverse event rates were similar. During fol-
low-up, one recurrence occurred after a WESD. 
Conclusions: WESD allows a high rate of en-bloc resections and less frequently requires a rescue switch to the hybrid ESD compared 
to CESD. 

Keywords: Colorectal adenoma; Colorectal cancer; Colorectal endoscopic submucosal dissection; Endoscopic submucosal dissection; 
HybridKnife  
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INTRODUCTION 

Endoscopic submucosal dissection (ESD) is an operative en-
doscopic procedure that allows en-bloc resection of early colon 

and rectal neoplasias, including large ones. Furthermore, ESD 
has a lower recurrence rate than that of endoscopic mucosal 
resection (EMR).1 However, in Western countries, ESD is not 
used ubiquitously due to its steep learning curve,2 high risk of 
adverse events, and increased time required.3 The two crucial 
points determining technical feasibility are the favorable posi-
tion of the neoplasia with an easier approach and a clear dis-
tinction of the submucosal and muscular layer. 

Regarding the last point, the maintenance of tissue traction 
and good submucosal exposure during dissection is an import-
ant factor for an effective, safe, and rapid dissection. To improve 
submucosal exposure and speed up the procedure, several trac-
tion techniques have been developed.4 In particular, Bordillon 
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et al.5 have recently demonstrated that the double-clip traction 
technique allows enthusiastic results regarding procedure speed 
and oncological outcomes. 

A few years ago, a waterjet-assisted knife was introduced 
with the aim of simplifying and speeding up the procedure. 
This technology allows the injection of fluids with pressures 
above 20 bars (other than injection based on needles or roller 
pumps) through a centric axial nozzle in the electrode tip of the 
HybridKnife (HK) (Erbe Elektromedizin GmbH, Tuebingen, 
Germany). The result is that with the same device, it is possible 
to cut, dissect, and inject fluids into the submucosa, as well as 
coagulate the vessels beforehand, or in case of bleeding, there is 
no need to change accessories during the procedure.6,7 Thanks 
to these features, the HK has proved capable of reducing pro-
cedure time compared to that of the standard technique, in the 
removal of mucosal and submucosal lesions of the stomach, 
with the same efficacy and safety.8,9 

The aim of the current retrospective study was to evaluate the 
efficacy and safety of waterjet-assisted ESD (WESD) in com-
parison with that of the conventional ESD (CESD) technique in 
patients with colorectal neoplasia. The study was performed in 
one tertiary referral center in Italy with a volume of ESD proce-
dures of approximately 100 cases annually. 

METHODS 

Patients 
This study is a retrospective analysis of a prospectively collected 
database. All consecutive patients who underwent ESDs for 
non-recurrent colorectal neoplasias at Arcispedale Santa Maria 
Nuova (Reggio Emilia, Italy) between January 2014 and Febru-
ary 2021 were enrolled. 

Lesions with a high risk of significant fibrosis were excluded, 
as well as post-EMR or postsurgical recurrence, dysplastic le-
sions of inflammatory bowel disease, and submucosal lesions. 
Periprocedural data for all patients were collected. Pre-proce-
dural data included age, sex, American Society of Anesthesiolo-
gists physical status classification, and the diameter and area of 
the colorectal neoplasia. The morphology was registered based 
on the Paris-Classification. Lesions that were diagnosed as Paris 
IIa were referred to as laterally spreading tumors (LST), and 
subspecified as granular type and non-granular type.10,11 Proce-
dural data were included, such as the switch to hybrid ESD, pro-
cedure time, intraprocedural perforation, and severity of sub-
mucosal fibrosis. A hybrid ESD was defined as a snare resection 

following circumferential incision and partial submucosal dis-
section, which simplifies the procedure when the submucosal 
layer is unclear or not easily approachable.12 Submucosal fibro-
sis was classified as F0 (no fibrosis), F1 (mild fibrosis: appearing 
as a white web-like structure in the blue submucosal layer), and 
F2 (severe fibrosis: appearing as an absence of submucosal layer 
and white structure between mucosal and muscular layers).13 
Post-procedural data included histology of the endoscopically 
resected specimen, en-bloc resection rate, complete resection 
rate, delayed perforation and bleeding, post-polypectomy syn-
drome, need for surgery, length of hospital stay, and recurrence 
rate on follow-up. 

Outcomes 
The primary outcome of the study was the en-bloc resection 
rate, defined as resection of the neoplasia in a single piece. Sec-
ondary outcomes included the rate of complete and curative 
resection, the need to switch to hybrid ESD, procedure speed, 
incidence of adverse events, recurrence rate, and length of hos-
pital stay. Complete resection was defined as tumor resection 
in a single piece with negative lateral and vertical margins. A 
curative resection was achieved when both the lateral and ver-
tical margins of the specimen were free of neoplasia, and when 
there was no submucosal invasion deeper than 1,000 microns, 
lymphatic invasion, vascular involvement, or poorly differenti-
ated components. Procedure speed (mm²/ min) was calculated 
by dividing the surface area of the resected specimen (mm²) by 
procedure time (min). Procedure time was calculated starting 
from the first submucosal injection until complete detachment 
of the neoplasia. Resected specimen surface area was calculated 
using the ellipse formula: area (mm²)=longest axis (mm) by 
shortest axis (mm)×0.25×π. 

Adverse events included intraprocedural perforation, delayed 
perforation, delayed bleeding, post-polypectomy syndrome, 
and fever with bacteremia. Intraprocedural perforation was 
defined as the section of the colorectal muscular layer with 
direct visualization of peritoneal fat or retroperitoneal space. 
Delayed perforation was defined as the presence of free air in 
the peritoneal or retroperitoneal space detected by abdominal 
radiography or abdominopelvic computed tomography after 
colorectal ESD achievement. Delayed bleeding was defined as 
overt hematochezia or melena arising from the resection site 
over 6 hours after completion of the colorectal ESD. Post-pol-
ypectomy syndrome is defined as the development of abdomi-
nal pain, fever, leukocytosis, and peritoneal inflammation in the 
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absence of perforation. Fever with bacteremia was defined as a 
body temperature greater than 37.5 degrees in conjunction with 
evidence of bacteria in blood samples. Recurrence was defined 
as the presence of neoplastic tissue in the site of ESD diagnosed 
during follow-up colonoscopies. 

Statistical analysis 
Categorical variables are expressed as proportions, and were 
analyzed using the Fisher exact test or chi-square test (χ²). Con-
tinuous variables are expressed as means with standard devia-
tions, and were analyzed using the Student t-test. A p<0.05 was 
considered statistically significant. Univariate and multivariate 
logistic regression analyses were performed to assess the factors 
of en-bloc resection. Odds ratios and 95% confidence intervals 
were calculated to evaluate the predictors of en-bloc resection. 
All data analyses were performed using MedCalc (ver. 19.8; 
MedCalc Software Ltd., Ostend, Belgium). 

Procedures 
All procedures were performed by two endoscopists (P.C. and 
F.A.) who had performed about 20 colorectal and 50 gastric 
ESDs at the time of their first enrolled case. 

Patients fasted for at least 12 hours before ESD and were 
monitored with pulse oximetry during the procedure. Con-
tinuous electrocardiography monitoring was also performed 
on patients with known cardiac disease or arrhythmias. All 
patients underwent deep sedation with fentanyl and midaz-
olam, and in selected cases, with propofol administered by 
an anesthesiologist. All procedures were performed using a 
single-channel Fujifilm zoom gastroscope or slim zoom video 
colonoscope (EG-760Z or EC-760ZP; Fujifilm, Tokyo, Japan) 
with an attached transparent tip hood (ST hood, DH-29CR 
or Top hood, SHM; Fujifilm). Several types of electrosurgical 
knives were used for the dissection: a waterjet system-assisted 
knife (HybridKnife T-type; Erbe Elektromedizin GmbH) (Fig. 1)  
and three types of electrosurgical knives without a waterjet sys-
tem (DualKnife, Triangle Tip Knife, KD10Q; Olympus, Tokyo, 

Japan) connected to an electrosurgical unit (VIO 3 and VIO 
200D; Erbe Elektromedizin GmbH) with carbon dioxide insuf-
flation. In hybrid ESD, a single use 15 mm or 25 mm diameter 
electrosurgical snare was used (Snare Master; Olympus) to 
complete the resection. 

For placing the incision, ENDO CUT Q mode effect 2 and 
ENDO CUT I mode effect 2 were used in highly and poorly 
vascularized lesions, respectively. For submucosal dissection, 
ENDO CUT Q mode effect 2 or SWIFT COAG mode effect 4 
were used in poorly and moderately vascularized lesions, while 
SPRAY COAG mode effect 5 was used in highly vascularized 
lesions. 

Before starting the procedure, a Boston Bowel Preparation 
Scale14 of 9 was required to ensure good visualization of the 
lesion and to reduce the risk of infectious adverse events. Saline 
solution with small amounts of indigo carmine and epinephrine 
was used to lift the submucosa off the muscle layer. Hemostatic 
forceps (Hot Biopsy; Olympus) to treat and prevent bleed-
ing were used only in the case of large vessels, with FORCED 
COAG mode effect 3 and SOFT COAG mode effect 6. 

ESD technique 
In Azienda USL-IRCCS di Reggio Emilia, colorectal ESDs are 
performed using the conventional or tunnel technique.15,16 

The detailed steps of CESD were as follows: (1) the lesion was 
positioned at 5 o’clock; (2) a circumferential incision around 
the lesion was created; (3) progressive dissection of the lesion 
following the first incision and working forward or in retrover-
sion was performed; and (4) complete removal of the lesion was 
ensured. 

The detailed steps of the tunnel technique were as follows: 
(1) the lesion was positioned at 5 o’clock; (2) a first incision on 
the proximal side of the lesion was placed; (3) a second incision 
on the distal side of the lesion was placed; (4) dissection of the 
lesion from the distal incision to the proximal incision was per-
formed, creating a tunnel; (5) the dissection was widened with-
in the tunnel toward the lateral margins; and (6) lateral margins 
were cut, resulting in removal of the lesion. 

The choice to perform a WESD or a CESD was at the discre-
tion of the operator, and related to the availability of devices. 
In difficult situations, such as a very unstable, uncomfortable, 
or inaccessible position, when severe submucosal fibrosis was 
encountered, or when clinical instability of the patient was ob-
served due to perforation or difficult sedation, hybrid ESD or 
underwater ESD was used as a rescue technique. The hybrid 

Fig. 1. HybridKnife T-type (Erbe Elektromedizin GmbH, Tuebingen, 
Germany).
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ESD consisted removal of the lesion with a snare after perform-
ing a circumferential incision followed by a partial submucosal 
dissection, thus reducing the execution time; its usefulness 
in difficult situations has been demonstrated.12 Underwater 
ESD consisted performing the dissection after having filled 
the colonic segment with water to obtain more stability, good 
exposure, and hydration of the submucosal layer despite being 
affected by fibrosis.17 

After resection, an adequate assessment of the defect was 
performed to identify the presence of any prominent vessels or 
muscular layer injuries. The prominent vessels were coagulated 
with diathermic forceps, while muscular injuries were closed 
with clips. 

Ethical statements 
All patients provided written informed consent to undergo ESD. 
This retrospective study was first approved by Clinical Trials 
and Statistics Unit, SC Infrastructure, Research and Statistics, 
Azienda USL-IRCCS Di Reggio Emilia (No. 2021/0005027), 
then by the Area Vasta Emilia Nord Ethics Committee on 14 
January 2021, and was registered on ClinicalTrials.gov on 3 
March 2021 (NCT04780256). 

RESULTS 

Characteristics of the enrolled patients 
Between January 2014 and February 2021, 261 colorectal le-
sions were removed by ESD in 254 patients at Arcispedale Santa 
Maria Hospital (Reggio Emilia, Italy). In total, 75 recurrent neo-
plasias were noted after endoscopic resection, while three dys-
plastic lesions of inflammatory bowel diseases and nine submu-
cosal tumors were excluded. Eventually 174 neoplasias in 167 
patients were considered (mean age, 69.5 years; 56.9% males). Of 
these, 123 lesions in 119 patients were removed by WESD and 51 
lesions in 50 patients by CESD. In two cases, where two lesions 

were found, the two different techniques were used (Fig. 2).  
Baseline characteristics of the patients and lesions are shown 

in Table 1. With regard to the localization of the lesions, the 
neoplasias removed with HK were more frequently localized 
in the rectum (52.0%), while those removed with CESD were 
more frequently localized in the right colon (45.1%) (p=0.032). 
In contrast, the morphology of the lesions was moderately 
balanced in the two treatment groups, although granular LSTs 
were removed mainly by WESD (50.4%), while non-granular 
LSTs were removed by CESD (49.0%). The surface area of the 
lesions removed with HK was significantly larger than those 
removed with CESD (37.7 mm vs. 28.3 mm, p=0.001). The sub-
mucosal fibrosis rate was comparable in the two groups, as well 
as the histopathological results, and in particular pT1 diagnoses 
(28.5% treated by WESD and 23.5% by CESD). 

Study outcomes 
Outcomes of the two groups are summarized in Table 2. Uni-
variate and multivariate logistic regression analyses are summa-
rized in Table 3. 

En-bloc resection rate was higher in the WESD group than 
that of the CESD group (94.3% vs. 84.3%, p=0.032). Complete 
resection and curative resection rates were similar in the two 
groups (WESD 87.0% vs. CESD 80.4%, p=0.266 and WESD 
73.2% vs. CESD 68.6%, p=0.544, respectively). 

The need to switch to a hybrid ESD was greater during ESDs 
performed without the HK (39.2% vs. 13.8%, p<0.001). In 
univariate logistic regression analyses, WESD (p=0.039) and 
absence of submucosal fibrosis (p=0.043) were significantly as-
sociated with en-bloc resection. Multivariate logistic regression 
analyses showed that only WESD (odds ratio, 3.27; 95% confi-
dence interval, 1.01–10.69; p=0.049) was an independent factor 
related to en-bloc resection. 

Procedure speed was evaluated only in ESD procedures and 
not in those converted to hybrid ESD. Similar values were 
observed with the two techniques (WESD 13.4 mm2/min vs. 
CESD 14.7 mm2/min, p=0.492). With regard to adverse events, 
a low overall incidence was observed (7.5%) with no differences 
between the two groups. Six perforations (three per group) were 
observed, which were all managed endoscopically. Thirty-nine 
patients were referred for surgery, because of non-curative pT1 
resection; none was a consequence of an adverse event. 

Follow-up data was available for 83 patients treated with 
WESD and 28 treated with CESD, with a mean value of 16.6 
and 13.7 months, respectively. No patient had recurrence in the 

261 Colorectal ESD- 75 Recurrences
- 9 Submucosal tumours
- 3 Dysplastic lesions of 

inflammatory bowel diseases 174 Naïve neoplasms

123 WESD 51 CESD

Fig. 2. Study flowchart. ESD, endoscopic submucosal dissection; 
WESD, waterjet-assisted ESD; CESD, conventional ESD.
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Table 1. Baseline patient’s and lesion’s characteristics
Characteristic Total (n=174) WESD (n=123) CESD (n=51) p-value
Age (yr) 69.5±10.5 70.1±10.4 68.2±10.5 0.281
Sex, male 99 (56.9) 65 (52.8) 34 (66.7) 0.094
ASA score 0.091
 1, 2 157 112 43
 3 17 9 8
Tumors site 0.032
 Right colon 55 (31.6) 32 (26.0) 23 (45.1)
 Left colon 38 (21.8) 27 (22.0) 11 (21.6)
 Rectum 81 (46.6) 64 (52.0) 17 (33.3)
Macroscopic type 0.175
 LST-G 81 (46.6) 62 (50.4) 19 (37.3)
 LST-NG 67 (38.5) 42 (34.1) 25 (49.0)
 Sessile 26 (14.9) 19 (15.4) 7 (13.7)
Size (mm) 35±17.5 37.7±18.8 28.3±11.4 0.001
Specimen area (cm2) 8.6±10.9 10.0±12.5 5.2±3.8 0.008
Fibrosis 0.810
 F0 62 (35.6) 45 (36.6) 17 (33.3)
 F1 92 (52.9) 65 (52.8) 27 (52.9)
 F2 20 (11.5) 13 (10.6) 7 (13.7)
Pathological diagnosis 0.090
 Low-grade dysplasia 10 (5.7) 4 (3.3) 6 (11.8)
 High-grade dysplasia 116 (66.7) 84 (68.3) 32 (62.7)
 T1 47 (27.0) 35 (28.5) 12 (23.5)
 Hyperplastic 1 (0.6) 0 (0) 1 (2.0)

Values are presented as mean±standard deviation or number (%).
ESD, endoscopic submucosal dissection; WESD, waterjet-assisted ESD; CESD, conventional ESD; ASA, American Society of Anesthesiologists; LST-G, 
laterally spreading tumors granular type; LST-NG, laterally spreading tumors non‐granular type.

Table 2. Therapeutic outcomes of ESD
Outcomes Total (n=174) WESD (n=123) CESD (n=51) p-value
En-bloc resection 159 (91.4) 116 (94.3) 43 (84.3) 0.032
Complete resection 148 (85.1) 107 (87.0) 41 (80.4) 0.266
Curative resection 125 (71.8) 90 (73.2) 35 (68.6) 0.544
Switch to hybrid ESD 37 (21.3) 17 (13.8) 20 (39.2) <0.001
Procedure speed (mm2/min) 13.7±9.2 13.4±8.7 14.7±10.9 0.492
Adverse events 12 (6.9) 7 (5.7) 5 (9.8) 0.329
 Perforation 6 (3.4) 3 (2.4) 3 (5.9)
 Bleeding 4 (2.3) 2 (1.6) 2 (3.9)
 Post-polypectomy syndrome 0 0 0
 Others 2 (1.1) 2 (1.6) 0
Need for surgery 37 (21.3) 28 (22.8) 9 (17.6) 0.452
 Adverse event 0 0 0
 Histopathology 37 28 9
Follow-up available 111 (63.8) 83 (67.5) 28 (54.9) 0.116
Follow-up (mo) 15.6±12.5 16.6±12.9 13.7±12.1 0.171
Recurrence 1 (0.6) 1 (0.8) 0 (0) 1 
Length of hospital stay (day) 1.8±1.1 2±1.2 1.3±0.8 <0.001

Values are presented as number (%) or mean±standard deviation.
ESD, endoscopic submucosal dissection; WESD, waterjet-assisted ESD; CESD, conventional ESD.
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CESD group while only one patient had a local recurrence after 
WESD. The procedure for the patient with local recurrence 
took very long because of persistent bleeding and difficult seda-
tion; the neoplasia was removed with a hybrid ESD in a piece-
meal fashion. The recurrence was subsequently successfully 
treated by WESD, and no further recurrence was noted. Length 
of hospital stay was significantly greater in the WESD group 
than that of the CESD group (2 days vs. 1.3 days, p<0.001). 

DISCUSSION 

ESD is an endoscopic resection technique for the removal of 
early neoplasia of the gastrointestinal tract; recently, this tech-
nique is being increasingly performed across the world.1 ESD 
provides a higher rate of en-bloc and curative resection com-
pared to EMR. Despite this, it remains a technically difficult 
and time-consuming procedure, especially when applied to the 
colorectal endoluminal tract.2,3 Position stability, good submu-
cosal visualization, and adequate knife angle are key factors to 
make the procedure quicker, easier, and safer.  

Many techniques have been proposed to improve these as-
pects; in particular, the use of traction techniques or specific de-
vices.4,5 Furthermore, in particularly complex situations, such as 
presence of severe submucosal fibrosis or clinical instability of 
the patient, rescue techniques have been proposed, such as the 
hybrid technique. The hybrid technique consists of resection of 
the lesion with a snare after a subtotal submucosal dissection, 

which inevitably leads to a reduction in procedural time and 
also a reduction in en-bloc resection rate.12 

Furthermore, to facilitate ESD, the HK has been introduced 
in the past years. This device is a modified knife equipped with 
an integrated waterjet system that allows injection of saline into 
the submucosa at any time, using high-pressure injection of low 
fluid volumes and electrosurgical cutting and coagulation at 
the same time. This technique was first evaluated in an animal 
model. These studies showed that the use of the new water-
jet-assisted knife accelerates ESD and increases its safety and 
efficacy.6,7 Subsequently, a randomized study on humans com-
paring conventional and WESD in early gastric cancer manage-
ment showed that ESD with or without HK were comparably 
effective and safe techniques, but that ESD with HK was faster, 
simpler, and required fewer instrument changes, thus decreas-
ing procedure time.8 As far as we know, the efficacy and safety 
of HK in the lower digestive tract has been recently evaluated in 
humans but never compared with that of CESD.18 

In this study we retrospectively compared the procedural 
outcomes obtained from colorectal ESDs performed with HK 
(WESD) and without HK (CESD). The principal outcome 
measured was the en-bloc resection rate. The overall result was 
91.4%, which represents a result in line with those published 
in Asian studies. This result underlines the trend toward a 
comparable technical expertise between Asian and Western 
endoscopists.19,20 In this study, the use of HK allowed the attain-
ment of an even higher en-bloc resection rate (94.3% vs. 84.3%, 

Table 3. Univariate and multivariate logistic regression analysis of factors associated with en-bloc resection
Odds ratio (95% confidence interval) p-value

Univariate logistic regression analysis
 Macroscopic typea)

  LST-G 1.042 (0.20–5.51) 0.962
  LST-NG 0.714 (0.14–3.69) 0.688
 Locationb)

  Right side 0.305 (0.09–1.07) 0.064
  Left side 0.606 (0.13–2.85) 0.526
 Tumor size (<40 vs. >40 mm) 0.934 (0.32–2.75) 0.901
 Fibrosis (F=0 vs. F>0) 0.254 (0.05–1.16) 0.043
 WESD 3.083 (1.05–9.02) 0.039
Multivariate logistic regression analysis
 Fibrosis (F=0 vs. F>0) 0.239 (0.05–1.21) 0.084
 WESD 3.270 (1.01–10.69) 0.049

LST-G, laterally spreading tumors granular type; LST-NG, laterally spreading tumors non‐granular type; WESD, waterjet-assisted endoscopic submucosal 
dissection.
a)Sessile type as reference, b)rectal location as reference.
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p=0.032). This finding could be biased by the higher prevalence 
of right colon lesions removed with CESD. Localization to the 
right colon is a risk factor for en-bloc resection failure.21 Con-
trastingly, HK allows performance of rapid sequences of injec-
tion and cutting, which guarantee greater control on the cutting 
of the margins that is essential to obtain an R0 resection and 
consequently an en-bloc resection (Fig. 3). Complete and cura-
tive resection rate, 85.1% and 71.8%, respectively, did not differ 
between the two groups of treatment. These results were found 
to be in line with recently published non-Asian series,5 which 
unequivocally show an improvement compared to the past. 

In a total sample of 175 cases, a switch to hybrid ESD was 
necessary in 37 cases. Hybrid ESD was used as rescue technique 
for several reasons, especially severe submucosal fibrosis, but 
also difficult positions and clinical instability due to perfora-
tion or difficult sedation. The switch to hybrid ESD was less 
necessary when HK was used (13.8% vs. 39.2%). The higher 
incidence of perforation and severe fibrosis encountered during 
CESD, even if not statistically significant, could in part explain 
this result. Moreover, the peculiarities of the HK could also play 
an important role. In fact, the possibility of performing a fre-
quent submucosal injection without changing the device allows 
good visualization of the submucosa during the whole proce-
dure, thus reducing the risks of muscular injury and perfora-
tion even when severe fibrosis is present (Fig. 4). Furthermore, 
the centric position of the nozzle allows for a precise injection 
without the need for repositioning the electrode for subsequent 
cutting. This fits into the workflow of alternating injection and 
dissection. 

Regarding procedural speed, a similar value was observed 
when using or not using HK. Conversely, Zhou et al.8 demon-
strated that HK allows for a quicker ESD of early gastric can-
cers. In our sample, dissection speed was probably markedly 

conditioned by the use of hemostatic forceps during procedure. 
The rate of use of hemostatic forceps in the WESD group was 
significantly higher than that in the CESD group (32.5% vs. 
15.7%, p=0.023). Our explanation for this finding is that WESD 
has been performed predominantly for rectal lesions and large 
lesions (Table 1), which are characterized by marked vascular-
ization that requires frequent prophylactic hemostasis as well 
as treatment of bleeding vessels. Indeed, analyses stratified for 
location and size show that the need of hemostatic forceps was 
significantly higher in the rectum than in any other location 
(39.5% vs. 17.2%, p<0.001), and in lesions >40 mm in size 
(44.8% vs. 16.8%, p<0.0001).  

In this study, a reduced speed of the procedure compared 
to Japanese and recent European studies was observed.5,22 Al-
though, in our opinion, en-bloc resection has a greater impact 
on procedural costs. En-bloc resection reduces the need for 
subsequent operative colonoscopies and surgical interventions 
for incomplete or non-curative resections, with consequent 
reduction in costs for the health system; above all, it allows pa-
tient healing with low risks and without the need for repeated 
interventions. 

Regarding safety, results showed a low rate of adverse events 
(6.9%) and no difference between the two groups of treatment. 
Overall perforation rate was 3.4%, and no patients were referred 
to surgery for management of an adverse event. On the con-
trary, surgery was necessary for 37 patients because of non-cu-
rative pT1 resection. 

During a mean follow-up of 15.6 months, one recurrence 
occurred after a difficult ESD performed with HK for a highly 
vascularized lesion. The recurrent lesion was successful treated 
by WESD. Length of hospital stay was longer in patients who 
underwent WESD, probably because WESD was used to re-
move larger neoplasias. Patients with colonic neoplasias larger 

Fig. 3. (A–C) Progressive sequences of injection and cutting during the distal incision of a rectal lesion.
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Fig. 4. Progressive sequences of submucosal injection improving the visualization of the submucosal layer in mild (F1) (A–C) and severe (F2) 
(D–F) submucosal fibrosis.
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than 3 cm scheduled for ESD were usually hospitalized for at 
least one day. 

This study has several limitations. First, the study was retro-
spective in nature. Second, the sample size was small. Third, the 
decision to use HK or not was based on operator preference, 
without any established criteria; the different electrode sizes 
and geometries resulted in different current densities, resulting 
in different extents of dissective or coagulative properties of 
the instrument. An electrode of the shape of the DualKnife or 
Triangle tip knife results in higher current density than that of 
the thicker electrode of the HK, when using comparable volt-
ages and modulation. This has an impact on the comparability 
between the two groups. However, as far as we know, this is the 
first study comparing the safety and efficacy between WESD 
and CESD for colorectal neoplasia to date. However, the most 
obvious potential study flaw is the historical bias. We tested the 
bias by comparing the outcome of first 20 ESD enrolled with 
the last 20 ESD. The comparison did not show any significant 
differences, and we could exclude any learning curve effect on 
the final outcome (switch to hybrid ESD of first 20 cases vs. last 
20 cases: 10% vs. 20%, respectively, p=0.661). 

In conclusion, in this retrospective evaluation of colorectal 
ESD performed in an Italian center, we can state that ESD is 

efficient and safe, with outcomes comparable to those of Asian 
studies. The use of HK in colorectal ESDs allows for a high 
rate of en-bloc resections, and less frequently requires a rescue 
switch to hybrid ESD compared to that of CESD. Finally, this 
device seems to facilitate ESD, and is probably useful for begin-
ners and in challenging situations. 
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INTRODUCTION 

Cholecystitis occurs with a certain probability in patients treat-

Background/Aims: Patients with acute cholecystitis (AC) after metallic stent (MS) placement for malignant biliary obstruction (MBO) 
have a high surgical risk. We performed percutaneous transhepatic gallbladder aspiration (PTGBA) as the first treatment for AC. We 
aimed to identify the risk factors for AC after MS placement and the poor response factors of PTGBA. 
Methods: We enrolled 401 patients who underwent MS placement for MBO between April 2011 and March 2020. The incidence of AC 
was 10.7%. Of these 43 patients, 37 underwent PTGBA as the first treatment. The patients’ responses to PTGBA were divided into good 
and poor response groups. 
Results: There were 20 patients in good response group and 17 patients in poor response group. Risk factors for cholecystitis after MS 
placement included cystic duct obstruction (p<0.001) and covered MS (p<0.001). Cystic duct obstruction (p=0.003) and uncovered MS 
(p=0.011) demonstrated significantly poor responses to PTGBA. Cystic duct obstruction is a risk factor for cholecystitis and poor re-
sponse factor for PTGBA, whereas covered MS is a risk factor for cholecystitis and an uncovered MS is a poor response factor of PTG-
BA for cholecystitis. 
Conclusions: The onset and poor response factors of AC after MS placement were different between covered and uncovered MS. PTG-
BA can be a viable option for AC after MS placement, especially in patients with covered MS.  

Keywords: Acute cholecystitis; Bile duct neoplasms; Gallbladder; Interventional ultrasonography; Self expandable metallic stents
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Open Access

ed with self-expandable metallic stent (SEMS) placement for 
distal malignant biliary obstruction (MBO).1,2 Cholecystitis is a 
well-known complication of stent insertion that reduces the pa-
tient’s quality of life or delays primary disease treatment. Some 
studies have evaluated the risk factors for cholecystitis after 
SEMS placement for MBO.1 Multiple reports have shown that 
covered SEMS (C-SEMS) and cystic duct obstruction by the 
tumor are risk factors for cholecystitis after SEMS placement 
for distal MBO (DMBO).3,4 However, the definitive risk factor 
remains unclear. The metal stents are a significant risk factor 
for cholecystitis in cases of cholecystitis after SEMS placement 
for hilar MBO (HMBO),5 and the rate of cholecystitis is higher 
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in the unilateral stenting group than in the bilateral stenting 
group.6 Thus, the risk factors for cholecystitis after SEMS place-
ment for both DMBO and HMBO remain unknown. Moreover, 
the risk factors and treatment methods for cholecystitis after 
SEMS placement have not been identified. 

Although the standard treatment for acute cholecystitis (AC) 
is early cholecystectomy,7 high-risk surgical patients with AC 
are often initially treated with drainage, such as percutaneous 
transhepatic gallbladder drainage (PTGBD) or percutane-
ous transhepatic gallbladder aspiration (PTGBA).8 Although 
PTGBD is recognized as the standard drainage method for 
AC in the Tokyo Guidelines 2018 (TG2018), the appropriate 
drainage method for patients with AC who are unfit for sur-
gery is unknown. PTGBD has some disadvantages compared 
to PTGBA, such as the requirement of catheter management 
and decreasing the quality of life of patients.9 Recently, there 
have been some reports on the efficacy of endoscopic ultraso-
nography-guided gallbladder drainage (EUS-GBD) in high-
risk surgical patients with AC as an alternative treatment to 
PTGBD. One randomized controlled trial (RCT) indicated 
that EUS-GBD improved outcomes compared to PTGBD in 
patients who were not indicated for cholecystectomy.10 Howev-
er, EUS-GBD is still performed only by expert endoscopists in 
high-volume centers. In contrast, PTGBA is an easy procedure 
and has a low complication rate; therefore, an alternative non-
surgical gallbladder drainage method is used in some high-risk 
surgical patients.8,9,11 In our hospital, PTGBA was chosen as the 
first treatment for high-risk surgical patients with AC because it 
does not require catheter management. However, the treatment 
outcomes of PTGBA in high-risk surgical patients with AC re-
main unclear. 

The aim of this study was to clarify the risk factors for AC af-
ter SEMS placement, as well as the predictive factors of PTGBA 
as a treatment for AC after biliary SEMS placement. 

METHODS 

Study design 
This was a single-center, retrospective, observational cohort 
study conducted at the Kyushu Medical Hospital. We reviewed 
529 patients who underwent endoscopic retrograde cholan-
giopancreatography (ERCP) with SEMS placement for DMBO 
or HMBO due to tumor invasion who were unfit for surgery 
between April 2011 and March 2020. The exclusion criteria 
were as follows: lost to follow-up, unknown details of the in-

dwelling metallic stents, previous cholecystectomy, resectable 
stage of cancer, and the presence of AC before ERCP. Demo-
graphic, clinical, and endoscopic data were collected from the 
medical records. All patients were followed up at the end of the 
study or until death. The final follow-up date was June 12, 2020. 

Treatment procedures 

1) Endoscopic procedures
Endoscopic biliary drainage was performed in all patients using 
covered or uncovered metallic stents 6 to 12 mm in diameter 
and 6 to 12 cm in length. The stent type was determined by 
each endoscopist, and all procedures were performed by experts 
or trainees under expert supervision. The patients were admin-
istered midazolam and pentazocine as sedatives. Prophylactic 
antibiotics were administered prior to ERCP in all patients. In 
addition to bleeding tendency or a previous sphincterotomy, the 
papilla was managed with endoscopic sphincterotomy (EST). 
In the HMBO group, the drainage area (unilateral or bilateral 
stenting) and drainage approach (partial stent-in-stent [pSIS] 
or side-by-side [SBS]) were determined at the endoscopist’s 
discretion. When SBS was performed, the bile duct diameter 
after stent placement in the analysis was considered as the total 
diameter of the stents placed in the common bile duct. For ex-
ample, when two 8 mm stents were placed using SBS, the bile 
duct diameter used in the analysis was 16 mm. 

2) PTGBA procedures 
All the procedures were performed under intravenous sedation 
and local anesthesia. All patients were administered antibiotics 
according to the physician’s discretion. Pentazocine was used as 
an analgesic. Antibiotics were administered prior to performing 
PTGBA, which was performed by transhepatic puncture of the 
gallbladder using a 16–21 G needle under ultrasound guidance; 
the needle was removed after the gallbladder contents were as-
pirated as much as possible (20–300 mL). All procedures were 
performed by expert gastroenterologists or trainees under ex-
pert supervision. 

Diagnoses of events 

1) Acute cholecystitis
AC was diagnosed according to the TG2018.12 AC was deter-
mined when imaging findings of AC (including gallbladder 
distention and gallbladder wall thickening) were accompanied 
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by local signs of inflammation, including Murphy’s sign or right 
upper abdominal quadrant mass, pain, tenderness, and system-
ic signs of inflammation, including fever, elevated C-reactive 
protein, and elevated white blood cell count. Imaging findings 
were evaluated using transabdominal ultrasound (US) or com-
puted tomography (CT). The grading of severity was as follows: 
mild, moderate, and severe according to the TG18/TG13 sever-
ity grading for AC.12,13 

Tumor involvement of the cystic duct 
We evaluated the presence of tumor invasion to the cystic duct 
using imaging modalities, including endoscopic retrograde 
cholangiography, intraductal US, CT, magnetic resonance chol-
angiopancreatography, and EUS. Cystic duct obstruction was 
diagnosed when the tumor extending around the cystic duct 
was confirmed by any of the above imaging tests or when the 
cystic duct branched from an irregular narrowing of the bile 
duct or was not contrasted by ERCP. 

Clinical outcomes 
The primary outcomes of this study were the risk factors for AC 
after SEMS placement and poor response factors for PTGBA. 
The secondary outcomes included the incidence of AC after 
SEMS placement and therapeutic efficacy and adverse events of 
PTGBA in this condition. The following variables were includ-
ed in the analysis of risk factors for AC after SEMS placement: 
(1) cancer type (pancreatic cancer or non-pancreatic cancer), 
(2) treatment for cancer (treatment or best supportive care), (3) 
previous biliary stenting including endoscopic biliary stenting 
and endoscopic nasobiliary drainage, (4) location of the biliary 
stricture (hilar or distal bile duct), (5) cystic duct invasion by 
the tumor, (6) stent type (covered stent or uncovered stent), (7) 
bile duct diameter after stent placement (≤8 mm or ≥10 mm), 
(8) gallbladder stone, (9) acute cholangitis on ERCP, (10) stent 
length (>6 cm or ≤6 cm), and (11) EST. The following variables 
were included in the analysis of predictive factors for poor re-
sponse to PTGBA: (1) to (9), (12) severity of AC (mild or mod-
erate/severe), and (13) bile culture (positive or negative). 

The outcomes of PTGBA were as follows: technical success 
was defined as sufficient aspiration of gallbladder contents, 
and clinical effectiveness was defined as the same definition 
for good response to treatment. We defined a good response to 
PTGBA as an improvement of at least two or three clinical out-
comes of AC (i.e., improvement of fever, abdominal pain, and 
leukocytosis) without recurrence for at least 30 days. The good 

response group included patients with clinical improvement 
by one-time PTGBA, whereas patients who needed more than 
twice of PTGBA were categorized into the poor response group. 
Adverse events were defined as any procedure-related adverse 
events, including fever, abdominal pain, bleeding, bile peritoni-
tis, and bile duct injury, within 2 weeks. 

Statistical analysis 
The Student t-test or the Mann-Whitney U-test was used for 
continuous variables, and the chi-square test or Fisher exact test 
was used for categorical variables. Univariate and multivariate 
logistic regression models were used to identify the risk factors 
for AC and poor response factors of PTGBA. Variables that 
were significantly different in the univariate model were en-
tered into multivariate logistic regression models. Odds ratios 
(ORs) and 95% confidence intervals (CIs) were calculated for 
all variables. Differences were considered statistically significant 
at p<0.05. All statistical analyses were conducted using JMP 16 
(SAS Institute Inc., Cary, NC, USA). 

Ethical statements 
This study was approved by the Institutional Review Board of 
the Kyushu Medical Center (IRB No: 20C222). The require-
ment for the acquisition of informed consent from patients was 
waived owing to the retrospective nature of this study.

RESULTS 

A total of 401 patients were retrospectively analyzed; 43 patients 
developed AC (AC group) and 358 patients did not develop 
AC (non-AC group) as a complication. Among 43 patients (AC 
group), 37 underwent PTGBA as the first treatment. We divid-
ed these patients into two groups according to their responses 
to PTGBA: good response (20 patients) and poor response (17 
patients) groups. A flowchart of the enrolled patients is shown 
in Figure 1. 

Baseline patient characteristics 
The characteristics of the 401 patients analyzed are presented in 
Table 1. The incidence of AC was 10.7% (43/401). AC and non-
AC group patients showed no differences in age, sex, alcohol 
consumption, smoking, disease, or treatment for other diseases. 
The proportions of hilum bile duct stricture, cystic duct ob-
struction, and C-SEMS were significantly higher in the patients 
of AC group than in those of non-AC group (p=0.022, p<0.001, 
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and p=0.001, respectively). 

Characteristics and outcomes in the AC group who under-
went PTGBA as a first treatment 
Among 43 patients, six patients underwent EUS-GBD and 37 
underwent PTGBA (Fig. 1) as the initial treatment. The charac-
teristics of the 37 patients are shown in Table 2. There were no 
differences in age, sex, alcohol consumption, smoking, disease, 
or treatment for diseases between the patients of good and poor 
response groups. The proportion of cystic duct obstruction, un-
covered SEMS (U-SEMS), and positive bile culture were signifi-
cantly higher in the patients of poor response group than those 
of the patients in the good response group (p=0.001, p=0.001, 
and p=0.032, respectively). As shown in Table 3, the technical 
success rate was 100% (37/37), and the clinical success rate was 
54% (20/37). Adverse events occurred in two patients. Two 
patients had hemobilia, which was alleviated by conservative 
treatment. 

Risk factor analysis for AC after SEMS placement 
The results of the univariate and multivariate analyses of risk 
factors for AC after SEMS placement are shown in Table 4. 
Univariate analysis showed that distal biliary stricture (OR, 
2.46; 95% CI, 1.16–5.85; p=0.017), cystic duct obstruction (OR, 
3.59; 95% CI, 1.89–6.94; p<0.001), and C-SEMS (OR, 3.08; 
95% CI, 1.52–6.77; p=0.001) were predictors of AC after SEMS 
placement. In the multivariate logistic regression models, cystic 
duct obstruction (OR, 5.53; 95% CI, 2.76–11.3; p<0.001) and 
C-SEMS (OR, 4.98; 95% CI, 2.33–11.5; p<0.001) were indepen-
dent predictive factors for AC.  

Poor response factor of PTGBA for AC after SEMS place-
ment  
In the univariate logistic regression models, cystic duct ob-
struction (OR, 9.75; 95% CI, 2.33–49.8; p=0.001), U-SEMS 
(OR, 10.3; 95% CI, 1.50–209; p=0.015), and positive bile culture 
(OR, 8.61; 95% CI, 1.29–171; p=0.023) were poor response 
factors of PTGBA for AC after SEMS placement. Multivariate 

Fig. 1. Flow chart of patients enrolled in the study. SEMS, self-expandable metallic stent; AC, acute cholecystitis; ERCP, endoscopic retrograde 
cholangiopancreatography; EUS-GBD, endoscopic ultrasonography-guided gallbladder drainage; PTGBA, percutaneous transhepatic gall-
bladder aspiration; PTGBD, percutaneous transhepatic gallbladder drainage; ETGBD, endoscopic transpapillary gallbladder drainage.

SEMS placement for biliary stenosis from April 2011 to March 2020 (n=529)

After cholecystectomy, 67; insufficient follow-up, 26; unknown MS details, 3; 
resectable stage of cancer, 22; presence of AC before ERCP, 10

358 43

37 PTGBA 6 EUS-GBD

20

Response for treatment

Acute cholecystitis YesNo

Good Bad

17

6 EUS-GBD 2 PTGBD
1 Surgery
1 ETGBD

1 Only antibiotics

6 More than two 
times PTGBA 

401
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Table 1. Baseline characteristics of patients who underwent metallic stent placement
Characteristic Non-AC group (n=358) AC group (n=43) p-value
Age (yr), median (range) 72 (45–96) 70 (45–86) 0.168
Sex (male:female) 198:160 26:17 0.519
Alcohol (yes:no) 144:214 18:25 0.836
Smoking (yes:no) 130:228 15:28 0.853
Disease, n (%) 0.234
 Pancreatic cancer 174 (49) 26 (60)
 Cholangiocarcinoma 73 (20) 8 (19)
 Common bile duct cancer 44 (13) 6 (14)
 Others 67 (18) 3 (7)
Treatment for disease (yes:BSC) 273:85 33:10 0.943
Plastic stent before SEMS (yes:no) 231:127 33:10 0.110
EST (yes:no) 280:78 35:8 0.630
Gallbladder stone (yes:no) 58:300 10:33 0.262
Acute cholangitis at ERCP (yes:no) 55:303 8:35 0.588
Location (hilar:distal) 129:229 8:35 0.022
Cystic duct obstruction (yes:no) 93:265 24:19 <0.001
Metallic stent
 Diameter (mm; ≤8:10:12) 54:301:3 6:37:0 0.814
 Length (cm; ≤6:7–8:>10) 100:233:25 11:29:3 0.946
 Type (covered:uncovered) 185:173 33:10 0.001
Follow-up period (day), median (range) 414.5 (28–4,275) 339 (53–2,140) 0.489

AC, acute cholecystitis; BSC, best supportive care; SEMS, self-expandable metallic stent; EST, endoscopic sphincterotomy; ERCP, endoscopic retrograde 
cholangiopancreatography.

Table 2. Baseline patient characteristics of acute cholecystitis group who underwent percutaneous transhepatic aspiration
Variable Good response (n=20) Poor response (n=17) p-value
Age (yr), median (range) 71 (56–84) 73 (45–86) 0.778
Sex (male:female) 12:8 10:7 0.942
Alcohol (yes:no) 8:12 5:12 0.501
Smoking (yes:no) 7:13 3:14 0.236
Disease 0.197
 Pancreatic cancer 15 8
 Bile duct cancer 4 8
 Others 1 1
Treatment for disease (yes:BSC) 14:6 15:2 0.179
Gallbladder stone (yes:no) 6:14 3:14 0.378
Acute cholangitis at ERCP (yes:no) 2:18 4:13 0.264
Location (hilar:distal) 2:18 5:12 0.133
Cystic duct obstruction (yes:no) 5:15 13:4 0.001
Metallic stent
 Diameter (mm; ≤8:≥10) 1:19 4:13 0.100
 Type (covered:uncovered) 19:1 11:6 0.001
Severity 0.194
 Mild 16 10
 Moderate 4 5
 Severe 0 2
Bile culture (positive:negative) 13:7 16:1 0.032
Onset time (day) of AC from SEMS placement, median (range) 8 (1–402) 11 (1–747) 0.668
Survival time (day), median (range) 381 (120–2,140) 339 (164–1,868) 0.868

BSC, best supportive care; ERCP, endoscopic retrograde cholangiopancreatography; AC, acute cholecystitis; SEMS, self-expandable metallic stent.
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Table 3. Clinical outcomes of PTGBA for acute cholecystitis after 
metallic stent placement (n=37)

Variable PTGBA
Technical success 37 (100)
Clinical success 20 (54)
Adverse event (hemobilia) 2 (5.4)
Survival time (day) 339 (53–2,140)

Values are presented as number (%) or median (range).
PTGBA, percutaneous transhepatic gallbladder aspiration.

Table 4. Risk factors for acute cholecystitis after metallic stent placement in univariate and multivariate logistic regression analyses

Factor
Univariate analysis Multivariate analysis

OR 95% CI p-value OR 95% CI p-value
Disease (pancreatic cancer vs. others) 1.61 0.85–3.13 0.140
Treatment (yes vs. BSC) 1.02 0.50–2.27 0.943
Plastic stent before SEMS (yes vs. no) 1.81 0.89–3.99 0.100
Gallbladder stone (yes vs. no) 1.56 0.73–3.35 0.247
Acute cholangitis at ERCP (yes vs. no) 1.25 0.55–2.85 0.581
EST (yes vs. no) 1.21 0.56–2.92 0.625
Location (distal vs. hilar) 2.46 1.16–5.85 0.017 1.71 0.59–5.10 0.320
Cystic duct obstruction (yes vs. no) 3.59 1.89–6.94 <0.001 5.53 2.76–11.3 <0.001
Bile duct diameter after SEMS placement (≤8 mm vs. ≥10 mm) 1.32 0.47–3.14 0.559
Metallic stent
 Length (>6 cm vs. ≤6 cm) 1.12 0.56–2.42 0.742
 Type (covered vs. uncovered) 3.08 1.52–6.77 0.001 4.98 2.33–11.5 <0.001

OR, odds ratio; CI, confidence interval; BSC, best supportive care; SEMS, self-expandable metallic stent; ERCP, endo scopic retrograde cholangiopancrea-
tography; EST, endoscopic sphincterotomy.

Table 5. Poor response factors of percutaneous gallbladder aspiration for acute cholecystitis after metallic stent placement in univariate and 
multivariate logistic regression analyses

Factor
Univariate analysis Multivariate analysis

OR 95% CI p-value OR 95% CI p-value
Disease (others vs. pancreatic cancer) 3.37 0.86–14.4 0.079
Treatment (yes vs. BSC) 3.21 0.62–24.5 0.169
Gallbladder stone (no vs. yes) 2.00 0.41–9.62 0.387
Acute cholangitis at ERCP (yes vs. no) 2.76 0.43–17.4 0.278
Location (hilar vs. distal) 3.74 0.68–29.3 0.130
Cystic duct obstruction (yes vs. no) 9.75 2.33–49.8 0.001 12.4 2.23–110 0.003
Bile duct diameter after SEMS placement (≤8 mm vs. ≥10 mm) 5.84 0.75–121 0.093
Metallic stent type (covered vs. uncovered) 10.3 1.50–209 0.015 17.5 1.81–474 0.011
Severity (moderate or severe vs. mild) 2.80 0.67–13.1 0.159
Bile culture (positive vs. negative) 8.61 1.29–171 0.023 13.1 0.75–873 0.081

OR, odds ratio; CI, confidence interval; BSC, best supportive care; ERCP, endoscopic retrograde cholangiopancreatography; SEMS, self-expandable me-
tallic stent. 

analysis showed that cystic duct obstruction (OR, 12.4; 95% CI, 
2.23–110; p=0.003) and U-SEMS (OR, 17.5; 95% CI, 1.81–474; 
p=0.011) were poor response factors of PTGBA for AC after 
SEMS placement (Table 5). The risk factor for the development 

of AC was C-SEMS, whereas the treatment poor response factor 
after onset was U-SEMS. 

DISCUSSION 

The present study demonstrated the risk factors for AC in pa-
tients with unresectable malignant biliary stricture and poor re-
sponse factors of PTGBA for AC after SEMS placement. Cystic 
duct obstruction was a risk factor for AC and a poor response 
factor for PTGBA. With respect to stents, the C-SEMS group 
was a risk factor for AC. Conversely, patients with AC in the 
U-SEMS group showed a significantly poorer response to PTG-
BA than the C-SEMS group. 
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Previous studies reported several risk factors, including 
tumor invasion to the cystic duct, cholelithiasis, C-SEMS,14,15 
and high axial force of SEMS16 as predictive factors of AC after 
SEMS placement.17-20 The main mechanism of AC may be nar-
rowing or obstruction of the cystic duct due to tumor invasion 
and mechanical compression or tumor involvement of the 
feeding artery to the gallbladder.18 In the HMBO, a few studies 
showed that AC was significantly higher in SBS deployment 
than in pSIS deployment, and tumor progression to the cystic 
duct was also a risk factor.21-23 This mechanism of AC is con-
sidered as the blockage created by SEMS placement that leads 
to obstruction of the cystic duct. Furthermore, the mechanism 
of AC in patients with DMBO and HMBO is the same. In the 
present study, AC was present in 24 of 43 patients (55.8%) with 
tumor invasion to the cystic duct and in 33 of 43 patients (76%) 
with C-SEMS, with an OR of 5.53 (95% CI, 2.76–11.3; p<0.001) 
and 4.98 (95% CI, 2.33–11.5; p<0.001), respectively, suggesting 
that these were independent risk factors for AC. 

Another novel result of our study was the poor treatment re-
sponse factor for AC after SEMS placement. PTGBA is an easy 
procedure with a low complication rate. One RCT indicated 
that PTGBD was more effective than PTGBA for the treatment 
of AC.24 However, in high-risk surgical patients with AC, there 
are reports that PTGBA for AC after SEMS placement can be a 
useful alternative treatment method.8,9,11 Chopra et al.8 recom-
mended PTGBA as the first treatment in high-risk surgical pa-
tients, and PTGBD should be reserved for the next procedure. 
Repetitive PTGBA might contribute to higher clinical success 
compared to PTGBD and endoscopic transpapillary gallbladder 
drainage.11,25 In our study, six of the 17 patients in the treatment 
poor response group could be improved by repeated PTGBA. 
Imai et al.9 reported that one-time PTGBA may be insufficient 
for patients with cystic duct obstruction. This study showed 
that the treatment of PTGBA response was significantly poor 
in the cystic duct obstruction group. With regard to the metal-
lic stent, the U-SEMS group showed a poor response factor of 
PTGBA for AC. Theoretically, in the U-SEMS group, bile can 
pass through the mesh of the SEMS. However, AC occurred not 
only in the C-SEMS group but also in the U-SEMS stent group. 
Takinami et al.26 reported that tumor invasion and growth to 
the cystic duct were related to the onset of AC after U-SEMS 
deployment, and the U-SEMS group tended to develop AC 
later than its development in the C-SEMS group. In the present 
study, the median time from SEMS placement to the onset of 

AC was 39.2 days (range, 2–402 days) in C-SEMS and 165.7 
days (range, 4–747 days) in U-SEMS, which tended to be longer 
in U-SEMS (p=0.028) (Fig. 2). We speculate that the pathogenic 
mechanism of AC in the U-SEMS group is closely related to 
not only stent placement but also tumor ingrowth, tumor in-
vasion, and hyperplasia of the cystic duct, namely cystic duct 
obstruction, is strongly associated with the development of AC. 
Therefore, treatment with PTGBA appeared to be poor in the 
U-SEMS group. However, in the C-SEMS group without cystic 
duct obstruction, the clinical success rate of PTGBA was as 
high as 87.5% (14/16). Considering the aforementioned results, 
we propose a strategy for the treatment of high-risk surgical pa-
tients with AC that PTGBA may be recommended for patients 
with C-SEMS placement and without cystic duct obstruction, 
and treatment other than PTGBA may be recommended for 
patients with U-SEMS placement (Fig. 3). 

The present study had certain limitations. First, this was a 
single-center retrospective study, thus, incomplete data and po-
tential selection biases could not be avoided. Second, the sam-
ple size of patients with AC was small, and both DMBO and 
HMBO were used for evaluation. In particular, the number of 
SEMS in the HMBO group was relatively low, and the incidence 
of AC tended to be lower in the HMBO group than that of the 
DMBO group. This discrepancy might be statistically signifi-
cant if a study with a larger number of patients was performed. 
Third, we used PTGBA, which has not yet been established. 

Fig. 2. Comparison with the median time from self-expandable 
metallic stent (SEMS) placement to the onset of acute cholecystitis 
between uncovered (U)-SEMS and covered (C)-SEMS groups.
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Fig. 3. Treatment strategy for high-risk surgical patients with acute cholecystitis after biliary metallic stent. PTGBA, percutaneous transhepatic 
gallbladder aspiration; PTGBD, percutaneous transhepatic gallbladder drainage; EUS-GBD, endoscopic ultrasonography-guided gallbladder 
drainage.

Further large-scale, multi-institutional, prospective studies are 
required to validate our results. 

In conclusion, we should recognize the difference between 
the onset factor and poor response to treatment for AC after 
SEMS placement. After SEMS placement, the AC was initially 
treated with a single or repetitive PTGBA. However, in the case 
of U-SEMS, it may be better to consider the drainage method 
with immediate placement of the catheter. 
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Background/Aims: Fully covered self-expanding metal stents (FCSEMSs) are a relatively novel option for treating painful main pan-
creatic duct refractory strictures in patients with chronic pancreatitis. Herein, we aimed to assess the efficacy, feasibility, and safety of 
FCSEMSs in this patient group. 
Methods: This prospective single-center study included patients who underwent endoscopic retrograde pancreatography with 
FCSEMS placement. The primary endpoints were the technical and clinical success rates. A reduction in visual analog scale pain score 
of >50% compared with that before stent placement was defined as clinical success. Secondary endpoints were resolution of pancreatic 
strictures on fluoroscopy during endoscopic retrograde pancreatography and the development of stent-related adverse events. 
Results: Thirty-six patients were included in the analysis. The technical success rate was 100% (n=36) and the clinical success rate was 
86.1% (n=31). There was a significant increase in stricture diameter from 1.7 mm to 3.5 mm (p<0.001) after stent removal. The mean 
visual analog scale pain score showed statistically significant improvement. At 19 months of follow-up, 55.6% of the patients were as-
ymptomatic. Stent migration (16.7%), intolerable abdominal pain (8.3%), development of de novo strictures (8.3%), and mild pancre-
atitis (2.8%) were the most common adverse events. 
Conclusions: FCSEMS placement showed good technical and clinical success rates for achieving pain relief in patients with refractory 
main pancreatic duct strictures. 

Keywords: Efficacy; Feasibility; Fully covered self-expanding metal stents; Refractory pancreatic duct strictures; Safety  
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INTRODUCTION 

Chronic pancreatitis (CP) is an ongoing and long-standing in-
flammatory disease of the pancreas characterized by irreversible 
structural changes leading to frequent or constant pain episodes 
and/or a permanent loss of function. Pain is the most common 

symptom in patients with CP. Strictures in the head or body of 
the main pancreatic duct (MPD) are a complex adverse event in 
the natural history of CP. Such a stricture causes pancreatic duct 
hypertension with subsequent continuous pain, which is often 
unresponsive to standard medical therapy alone.1 The reported 
incidence of such strictures is 79%.2 

In patients with painful CP, the placement of one plastic 
stent (PS) across the MPD stricture is the treatment of choice.3,4 
Various studies have reported pain relief in 57% to 75% of pa-
tients after PS placement.5-8 However, definitive stent removal is 
challenging in 30% to 40% of patients due to persistent stricture 
and subsequent pain.2,9-12 In such refractory cases, stricture res-
olution and the prevention of pain recurrence can be achieved 
by multiple PS placement or fully covered self-expanding metal 
stent (FCSEMS) placement.13-18 In the present study, we aimed 
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to assess the efficacy, feasibility, and adverse events associated 
with FCSEMS placement in CP patients with refractory MPD 
strictures. 

METHODS 

Patients 
This prospective single-center study of patients with painful CP 
was performed in the largest tertiary care hospital in Eastern 
India. Consecutive patients aged >18 years who were diag-
nosed with chronic pancreatitis, persistent pain, and refractory 
stricture in the pancreatic head or body region and initially 
treated with pancreatic sphincterotomy and PS insertion were 
included. The diagnosis of CP was based on morphological 
findings by magnetic resonance cholangiopancreatography or 
endoscopic ultrasound and confirmed by endoscopic retro-
grade pancreatography (ERP). Painful CP was defined as three 
or more episodes per year of a pancreatic-type pain, specifically 
pain in the epigastric region that radiated to the back and/or 
was relieved upon leaning forward. Exclusion criteria included 
the following: previous pancreatic surgery, acute pancreatitis re-
quiring hospitalization, patient denial, papillary inaccessibility 
with a duodenoscope, associated pancreatic pseudocyst and/or 
walled-off necrosis, and suspected pancreatic cancer diagnosed 
during follow-up. Data collection included details on demo-
graphics; alcohol consumption; pain severity as assessed by the 
visual analog scale (VAS); procedure-related adverse events; 
and follow-up data. 

Endoscopic FCSEMS treatment 
All procedures were performed under propofol sedation with or 
without endotracheal intubation with the patient in the prone 
position under continuous monitoring. Three experienced in-
vestigators followed a standardized protocol using a standard 
duodenoscope (TJF-180V; Olympus Medical Systems Co., Ltd., 
Tokyo, Japan). Extracorporeal shockwave lithotripsy (ESWL) 
was performed to fragment the stones prior to ERP in cases of 
stones measuring >5 mm in the MPD head or body region on 
imaging. After cannulation of the major or minor papilla during 
ERP, a hydrophilic guidewire (0.020 or 0.035 inch) (Radiofocus; 
Terumo Europe NV, Leuven, Belgium/Jagwire Super Stiff; Bos-
ton Scientific, Galway, Ireland) was inserted into the MPD. All 
patients underwent MPD stricture dilation using a 4-6-mm-di-
ameter hydrostatic balloon catheter (Titan; Boston Scientific). 
In cases of difficult strictures, hydrostatic balloon dilatation was 

not possible and dilatation was performed using a Soehendra 
stent retriever (Wilson-Cook Medical Inc., Limerick, Ireland). 
Pancreatic stones were extracted whenever possible using a 
Dormia basket (Olympus Medical Systems Co., Ltd.). FCSEMSs 
were then deployed across the stricture over the guidewire. An 
FCSEMS of 6 mm or 8 mm in diameter was selected according 
to stricture length tailored from the pancreatic sphincter orifice. 
Niti-S (Bumpy) stents (Taewoong Medical, Seoul, Korea) were 
used.  

End points  
The primary endpoints were technical and clinical success. 
Secondary endpoints were resolution of the pancreatic stric-
ture on fluoroscopy during ERP and adverse events related to 
the FCSEMS, such as migration, occlusion, severe rise in pain 
post-stenting, de novo MPD stricture, and pancreatic sepsis. 

Technical success was defined as the exact endoscopic posi-
tioning of the FCSEMS along the stricture length with free flow 
of the contrast material through it. Pain scores and analgesic re-
quirements were collected before and after the procedure over 
the phone or during the office visit. Pain scores were recorded 
as VAS, if available at each office visit. A reduction in VAS score 
of >50% versus that before stent placement was defined as clin-
ical success. Stricture resolution was defined as the passage of 
an inflated extraction balloon across the stricture at the time of 
stent removal and an increase in stricture diameter during the 
follow-up ERP. 

Stent migration was defined as FCSEMS movement above or 
below the stricture. During FCSEMS placement or retrieval, the 
development of a clinical infection was defined as pancreatic 
sepsis. New pancreatic ductal stricture development at the end 
of the FCSEMS was defined as de novo stricture development. 

Follow-up 
Follow-up appointments were scheduled for 1, 3, and 6 months 
after stent placement. Patients who developed adverse events, 
such as abdominal pain, underwent abdominal computed 
tomography. In cases of pain, relapsed pancreatitis, or any 
stent-related adverse events, ERP was considered. Stent removal 
was performed 6 months after stent placement. Follow-up after 
stent removal was planned whenever adverse events (abdominal 
pain) occurred or every 3 months, whichever occurred earlier. 

Statistical analysis 
Categorical parameters are expressed as frequencies and pro-
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portions and continuous variables as medians with interquartile 
ranges (IQRs). Changes in MPD stricture diameter (measured 
before stent placement and after stent removal) and changes 
in VAS pain scores (before and after stent placement) were 
compared using Wilcoxon signed-rank test. All statistical anal-
yses were performed using IBM SPSS software (ver. 18.0; IBM 
Corp., Armonk, NY, USA). 

Ethical statements
The Institutional Review Board (IRB) of Apollo Multi specialty 
Hospitals (Kolkata) approved the study protocol (IRB No: 
ERC/373/Inst/WB/2013/RR-19). Written informed consent was 
obtained from all patients. 

RESULTS 

Patient characteristics 
Thirty-nine patients were screened from June 2017 to May 
2019 for inclusion in the study, and three patients were exclud-
ed for pancreatic pseudocyst (n=1), severe acute exacerbation 
of chronic pancreatitis (n=1), and refusal to participate (n=1). 
The mean age (±standard deviation) of the 36 patients in-
volved in the study was 38.8±20.39 years; 23 (63.9%) of them 
were male. The etiology of CP was chronic alcohol abuse in 
17 patients (47.2%), pancreas divisum in 6 (16.7%), alcohol 
abuse plus pancreas divisum in 2 (5.6%), and idiopathic in 11 
(30.6%). The median duration from initial PS placement was 
14 months (IQR, 11–24 months). The median number of previ-
ous ERP procedures was 2.8 (IQR, 2–5). Nine patients (25.0%) 
had biliary strictures secondary to chronic pancreatitis and 
required concomitant biliary duct stenting. Ten patients (27.8%) 
had large stones (>5 mm) in the MPD and underwent ESWL 
before FCSEMS placement. Table 1 summarizes the baseline 
characteristics of all patients with refractory MPD strictures. 
All patients had a previous pancreatic sphincterotomy prior to 
FCSEMS placement. FCSEMSs were successfully placed in all 
patients (100% technical success). The FCSEMSs used were 6 
mm or 8 mm in diameter and 8 cm in length. The FCSEMSs 
were inserted through the major papilla in 28 (77.8%) patients, 
and through the minor papilla in the remaining eight (22.2%). 
Complete runoff of contrast material with a pancreatolith or 
protein plug occurred after immediate stent deployment in 
all patients. Figure 1 shows a tight pancreatic duct stricture in 
which balloon dilatation was performed, and a Niti-S [Bumpy] 
stent was placed. 

Clinical outcomes 
Clinical success was achieved in 31 of 36 patients (86.1%). The 
median VAS pain score before stenting was 7.5 (range, 5.25–9), 
while that 4 weeks post-procedure was 2 (range, 1–6.5), with a 
statistically significant improvement (p<0.001). All FCSEMSs 
(except for migrated cells) were easily removed using snare for-
ceps. Distal migration of the FCSEMS was noted in six (16.7%) 
patients. Five patients experienced asymptomatic migration 
with stricture resolution detected at a median 148 days; hence, 
no additional stenting was performed. FCSEMS migration was 
diagnosed in 1 patient because of pancreatitis 36 days after stent 
placement. The patient had a persistent MPD stricture, and two 
pancreatic PSs exchanges were performed. No proximal migra-
tion of the FCSEMS was observed. The median indwelling stent 
period was 156 days (IQR, 65–186 days). An inflated retrieval 
balloon (Telmed Systems, Hudson, MA, USA) easily passed 
through the pancreatic duct strictures in 29 (80.6%) patients. 
The median diameter of the stricture significantly increased 
from 1.7 mm (IQR, 1.1–2.4 mm) to 3.5 mm (IQR, 2.6–4.8 mm) 
after FCSEMS deployment (p<0.001). 

Long-term outcomes were evaluated in 18 patients who 
underwent follow-up for a median of 19 months (IQR, 8–23 
months). Ten (55.6%) patients remained asymptomatic. In 
8 (44.4%) symptomatic patients, repeat FCSEMS placement 
(n=2), PS placement (n=4), or surgery (n=2) was performed. 

Table 1. Baseline patient characteristic (n=36)
Patient characteristic Value
Median age (yr) 38.8±20.39
Male 23 (63.9)
Etiology
 Alcohol 17 (47.2)
 Pancreas divisum 6 (16.7)
 Pancreas divisum+alcohol 2 (5.6)
 Idiopathic 11 (30.6)
Dominant stricture location
 Head 26 (72.2)
 Neck 8 (22.2)
 Proximal body 2 (5.6)
Median duration of initial plastic stent  

placement (mo)
14 (11–24)

Concomitant biliary duct stent 9 (25.0)
Prior ESWL 10 (27.8)

Values are presented as median±standard deviation, number (%), or me-
dian (interquartile range).
ESWL, extracorporeal shockwave lithotripsy.
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The clinical outcomes of all patients are summarized in Table 2. 

Adverse events 
Early complications after FCSEMS placement were mild ab-
dominal pain in 8 (22.2%) patients controlled with analgesics. 
Three patients developed intolerable abdominal pain with 
normal amylase and lipase levels, and mild pancreatitis in one 
patient. Despite adequate analgesics, early stent removal within 
a week was done in two patients due to intolerable pain. One 
week after FCSEMS, the patient was readmitted because of 
worsening pain and underwent endosonography-guided celiac 
plexus block. Three (8.3%) patients developed stent-induced 
de novo ductal strictures (two had received 8-mm-diameter 
FCSEMSs and one had received a 6-mm-diameter FCSEMS) 
that were incidentally diagnosed at the time of stent removal. 
All three patients received a 3-month pancreatic PS across 
the stricture. These strictures were completely resolved at the 
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Fig. 1. (A) Pancreatogram obtained before placement of the metal stent showing a tight stricture in the head of the pancreatic duct. (B) Dila-
tation of pancreatic duct stricture by the hydrostatic balloon. (C) Pancreatogram after Niti-S [Bumpy] stent deployment. (D) Follow-up pan-
creatogram at 3 months showing resolution of the pancreatic duct stricture.

Table 2. Clinical outcomes of patients
Clinical outcomes Value
Technical success 36 (100)
Clinical success 31 (86.1)
Pain scores, median VAS score range
 Pre stenting 7.5 (5.25–9)
 Post stenting 2 (1–6.5)
Median duration of stent placement (day) 156 (IQR, 65–186)
FCSEMS removability 31 (100)
Asymptomatic after follow-up duration of 19 

months
10/18 (55.6)

Median diameter of narrowest portion of  
stricture (mm)

 Before stenting 1.7 (IQR, 1.1–2.4)
 Post stenting 3.5 (IQR, 2.6–4.8)

Values are presented as number (%), median (range), or median (IQR).
VAS, visual analog scale; IQR, interquartile range; FCSEMS, fully covered 
self-expanding metal stent.
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3-month follow-up. Figure 2 shows the occurrence of a de novo 
pancreatic duct stricture after stent removal, for which a plastic 
pancreatic duct stent was placed across the stricture. No pancre-
atic sepsis was observed during stent placement. Adverse events 
related to FCSEMS placement in all patients are summarized in 
Table 3. 

DISCUSSION 

PS placement exchange every 6 months for at least a year is the 
standard of care for the endoscopic treatment of dominant, 
painful MPD strictures. The technical success rate of deploying 
a PS across the dominant MPD stricture is reported to be close 
to 90%.19 In a meta-analysis of nine studies, long-term pain 
relief was reported in 67.5% of 536 patients.20 MPD strictures 
that persist or relapse beyond 1 year after single pancreatic stent 
placement are defined as refractory strictures. These strictures 
are challenging to treat, and the present management options 
include multiple side-by-side PSs, FCSEMSs, or surgery. Sur-
gical treatment is a definitive option with optimal results.21 
However, surgery is not readily accepted by patients due to 
the perception of its invasiveness, and some patients with CP 
are not eligible because of their comorbidities. In patients with 
tight strictures, placement of multiple PSs is technically chal-
lenging, and these stents require frequent exchanges. Placement 
of FCSEMSs is relatively easier as they have greater flexibility, 
lesser pushing catheter external diameter (8.5 F vs. 10 F), and 
longer stent patency rates, since the larger diameter exerts a 

radial expansion force; subsequently, cost is reduced due to the 
need for fewer endoscopic procedures.17 Therefore, we prefer 
FCSEMSs over multiple PSs as a treatment option for refractory 
MPD strictures due to CP. 

The present study is possibly the largest report of FCSEMSs 
in the treatment of refractory MPD strictures. Our study 
demonstrated 100% technical success and 86.1% clinical suc-
cess with a statistically significant increase in MPD stricture 
size. These results are similar to those of previously published 
reports14-18,22-24 except for the stricture resolution rate, which 
was close to 40% in two reports.17,22 

In the present study, we used Niti-S [Bumpy] FCSEMS, which 
has flared ends that act as anti-migration features and a varying 
cell size throughout the stent to obtain differential radial forces. 
Silicone is used in the covering membrane at the ends of the 
stent to create the flare. The middle portion of the cover is made 
of polytetrafluoroethylene for high conformability. The stent 
introducer was 8.5F. The Bumpy stent is available with a diam-
eter of 6, 8, or 10 mm and varying lengths (4–12 cm). The stent 

AA BB

Fig. 2. (A) Occurrence of a de novo pancreatic duct stricture after stent removal. (B) Placement of a plastic pancreatic duct stent across the 
stricture.

Table 3. Adverse events related to the stent placement (n=36)
Adverse events Value
Distal migration 6 (16.7)
Mild abdominal pain 8 (22.2)
Intolerable abdominal pain 3 (8.3)
Pancreatitis (mild) 1 (2.8)
De novo ductal strictures 3 (8.3)

Values are presented as number (%).
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has a lasso at the proximal end for easy removal. The FCSEMS 
indwelling period had a range of 2 to 3 months in previous 
reports to prevent the development of ductal strictures.15-17,22 
However, in the present study, the median FCSEMS indwelling 
period was 156 days, with only 8.3% of patients developing de 
novo strictures, which were asymptomatic and resolved after 3 
months of single PS placement. 

As shown in Table 4, we compared various studies using 
the Niti-S [Bumpy] and new non-flared FCSEMSs.14,16-18 The 
spontaneous stent migration rate of 16.7% in the present study 
is similar to that (14.1%) reported in a recently conducted me-
ta-analysis of 163 patients.25 In the study by Trignali et al., the 
FCSEMS length was 3 cm with the supposed advantages of re-
ducing the side branch occlusion and exactly covering the MPD 
stricture to prevent damage. However, the 3-cm stent had a very 
high migration rate of 46%, with 27% of patients developing 
FCSEMS-induced stricture, a rate that is higher than that in the 
present study.14 Thus, we recommend using a longer FCSEMS 
with a 6-month indwelling period for the best results. 

One patient in our study developed severe pain not con-
trolled with analgesics following FCSEMS placement, which 
was eventually treated with celiac plexus block. This implies 
that pain following FCSEMS placement is majorly due to duct 
dilatation and is temporary, as pain relief was sustained until 
the 6-month follow-up after stent removal. However, further 
studies are required to confirm this assumption. 

The long-term resolution of MPD stricture after FCSEMS ap-
plication is essential for decreasing repeated treatments and im-

proving patients’ quality of life. In the present study, long-term 
data over a median 19 months showed that 55.6% of patients 
remained asymptomatic after FCSEMS removal, while the rest 
of the patients required different treatment modalities for pain 
recurrence. In two previous studies of the same FCSEMS type, 
pain relief was sustained for 89% and 37% of patients over a 
median follow-up of 39 and 35 months, respectively.14,17 The 
heterogeneity in these results cannot be explained, and con-
trolled comparative trials are needed to understand its natural 
history. 

This study has some limitations. This was a single-center pro-
spective study that did not include a control group or a compar-
ison with multiple PSs. Long-term outcomes were evaluated in 
only 50% of the patients. Further comparative or randomized 
control studies with greater patient numbers are necessary to 
confirm the efficacy, feasibility, and safety of FCSEMSs for the 
treatment of refractory MPD strictures. However, in the present 
study, FCSEMS placement showed good technical and clinical 
success rates and achieved pain relief in patients with refractory 
MPD strictures. 
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Table 4. Clinical outcomes of various studies after placement of Niti-S [Bumpy] stent and novel non-flared FCSEMS
Trignali et al.14 Moon et al.16 Matsbura et al.17 Lee et al.18 Present study

No. of patients 15 32 8 25 36
Type of stent Niti-S Bumpy Niti-S Bumpy Niti-S Bumpy Modified non flared 

FCSEMS
Niti-S Bumpy

Length of stent (cm) 3, 4, 5 4, 5, 6, 7, 8 5, 6, 7, 10 3, 5 6, 8
Diameter (mm) 6, 8 6, 8, 10 8, 10 8 6
Median stent placement (range, mo) 7.1 (5.8–10.3) 3 3.2 (2 day–7.2 mo) 3.6 5.2
Pain relief (%) 100 100 100 100 86.1
Stricture resolution (%) 93 100 40 100 80.6
Follow-up duration 39 (mean) 5 (mean) 35 (median) 34 (median) 19 (median)
Stent migration (%) 46 0 25 4 16.7
Intolerable pain (%) 0 0 12.5 0 8.3
Acute pancreatitis (%) 20 9.4 12.5 0 2.8
De novo stricture (%) 26.7 15.6 25 0 8.3

FCSEMS, fully covered self-expanding metal stent.

798



Author Contributions 

Conceptualization: BBS, MKG; Data curation: BBS, MKG; Formal 
analysis: BBS, GAR, UG, SA, MKG; Investigation: UG; Project ad-
ministration: BBS, MKG; Resources: BBS, MKG; Software: BBS; 
Validation: MKG; Writing–original draft: BBS; Writing–review & 
editing: BBS, GAR, UG, SA, MKG.  

ORCID 

Bhavik Bharat Shah https://orcid.org/0000-0002-4789-1766 
Gajanan Ashokrao Rodge https://orcid.org/0000-0002-2417-6110 
Usha Goenka https://orcid.org/0000-0003-1448-5320 
Shivaraj Afzalpurkar https://orcid.org/0000-0002-4810-5165 
Mahesh Kumar Goenka https://orcid.org/0000-0003-1700-7543 

REFERENCES 

1.  Goulden MR. The pain of chronic pancreatitis: a persistent clinical 
challenge. Br J Pain 2013;7:8–22. 

2.  Rösch T, Daniel S, Scholz M, et al. Endoscopic treatment of chronic 
pancreatitis: a multicenter study of 1000 patients with long-term fol-
low-up. Endoscopy 2002;34:765–771. 

3.  Gabbrielli A, Pandolfi M, Mutignani M, et al. Efficacy of main 
pancreatic-duct endoscopic drainage in patients with chronic pan-
creatitis, continuous pain, and dilated duct. Gastrointest Endosc 
2005;61:576–581. 

4.  Dumonceau JM, Delhaye M, Tringali A, et al. Endoscopic treat-
ment of chronic pancreatitis: European Society of Gastrointestinal 
Endoscopy (ESGE) guideline - updated August 2018. Endoscopy 
2019;51:179–193. 

5.  Cremer M, Devière J, Delhaye M, et al. Stenting in severe chronic 
pancreatitis: results of medium-term follow-up in seventy-six pa-
tients. Bildgebung 1992;59(Suppl 1):20–24. 

6.  Smits ME, Badiga SM, Rauws EA, et al. Long-term results of pancre-
atic stents in chronic pancreatitis. Gastrointest Endosc 1995;42:461–
467. 

7.  Binmoeller KF, Jue P, Seifert H, et al. Endoscopic pancreatic stent 
drainage in chronic pancreatitis and a dominant stricture: long-term 
results. Endoscopy 1995;27:638–644. 

8.  Shen Y, Liu M, Chen M, et al. Covered metal stent or multiple plastic 
stents for refractory pancreatic ductal strictures in chronic pancreati-
tis: a systematic review. Pancreatology 2014;14:87–90. 

9. Ponchon T, Bory RM, Hedelius F, et al. Endoscopic stenting for pain 
relief in chronic pancreatitis: results of a standardized protocol. Gas-
trointest Endosc 1995;42:452–456. 

10. Delhaye M, Arvanitakis M, Verset G, et al. Longterm clinical out-

come after endoscopic pancreatic ductal drainage for patients 
with painful chronic pancreatitis. Clin Gastroenterol Hepatol 
2004;2:1096–1106. 

11. Eleftherladis N, Dinu F, Delhaye M, et al. Long-term outcome af-
ter pancreatic stenting in severe chronic pancreatitis. Endoscopy 
2005;37:223–230. 

12. Weber A, Schneider J, Neu B, et al. Endoscopic stent therapy for pa-
tients with chronic pancreatitis: results from a prospective follow-up 
study. Pancreas 2007;34:287–294. 

13. Costamagna G, Bulajic M, Tringali A, et al. Multiple stenting of 
refractory pancreatic duct strictures in severe chronic pancreatitis: 
long-term results. Endoscopy 2006;38:254–259. 

14. Tringali A, Vadalà di Prampero SF, et al. Fully covered self-expand-
able metal stents to dilate persistent pancreatic strictures in chronic 
pancreatitis: long-term follow-up from a prospective study. Gastro-
intest Endosc 2018;88:939–946. 

15. Park DH, Kim MH, Moon SH, et al. Feasibility and safety of place-
ment of a newly designed, fully covered self-expandable metal stent 
for refractory benign pancreatic ductal strictures: a pilot study (with 
video). Gastrointest Endosc 2008;68:1182–1189. 

16. Moon SH, Kim MH, Park DH, et al. Modified fully covered self-ex-
pandable metal stents with antimigration features for benign pan-
creatic-duct strictures in advanced chronic pancreatitis, with a focus 
on the safety profile and reducing migration. Gastrointest Endosc 
2010;72:86–91. 

17. Matsubara S, Sasahira N, Isayama H, et al. Prospective pilot study 
of fully covered self-expandable metal stents for refractory benign 
pancreatic duct strictures: long-term outcomes. Endosc Int Open 
2016;4:E1215–E1222. 

18. Lee YN, Moon JH, Park JK, et al. Preliminary study of a modified, 
nonflared, short, fully covered metal stent for refractory benign 
pancreatic duct strictures (with videos). Gastrointest Endosc 
2020;91:826–833. 

19. Dumonceau JM. Endoscopic therapy for chronic pancreatitis. Gas-
trointest Endosc Clin N Am 2013;23:821–832. 

20. Jafri M, Sachdev A, Sadiq J, et al. Efficacy of endotherapy in the 
treatment of pain associated with chronic pancreatitis: a systematic 
review and meta-analysis. JOP 2017;18:125–132. 

21. Hirota M, Asakura T, Kanno A, et al. Long-period pancreatic stent-
ing for painful chronic calcified pancreatitis required higher medical 
costs and frequent hospitalizations compared with surgery. Pancreas 
2011;40:946–950. 

22. Sauer B, Talreja J, Ellen K, et al. Temporary placement of a fully 
covered self-expandable metal stent in the pancreatic duct for man-
agement of symptomatic refractory chronic pancreatitis: preliminary 

Shah et al. Metal stent for refractory pancreatic strictures

799

https://doi.org/10.1177/2049463713479230
https://doi.org/10.1177/2049463713479230
https://doi.org/10.1055/s-2002-34256
https://doi.org/10.1055/s-2002-34256
https://doi.org/10.1055/s-2002-34256
https://doi.org/10.1016/s0016-5107(05)00295-6
https://doi.org/10.1016/s0016-5107(05)00295-6
https://doi.org/10.1016/s0016-5107(05)00295-6
https://doi.org/10.1016/s0016-5107(05)00295-6
https://doi.org/10.1055/a-0822-0832
https://doi.org/10.1055/a-0822-0832
https://doi.org/10.1055/a-0822-0832
https://doi.org/10.1055/a-0822-0832
https://doi.org/10.1055/s-2007-1010649
https://doi.org/10.1055/s-2007-1010649
https://doi.org/10.1055/s-2007-1010649
https://doi.org/10.1016/s0016-5107(95)70051-x
https://doi.org/10.1016/s0016-5107(95)70051-x
https://doi.org/10.1016/s0016-5107(95)70051-x
https://doi.org/10.1055/s-2007-1005780
https://doi.org/10.1055/s-2007-1005780
https://doi.org/10.1055/s-2007-1005780
https://doi.org/10.1016/j.pan.2013.12.005
https://doi.org/10.1016/j.pan.2013.12.005
https://doi.org/10.1016/j.pan.2013.12.005
https://doi.org/10.1016/s0016-5107(95)70049-8
https://doi.org/10.1016/s0016-5107(95)70049-8
https://doi.org/10.1016/s0016-5107(95)70049-8
https://doi.org/10.1016/s1542-3565(04)00544-0
https://doi.org/10.1016/s1542-3565(04)00544-0
https://doi.org/10.1016/s1542-3565(04)00544-0
https://doi.org/10.1016/s1542-3565(04)00544-0
https://doi.org/10.1055/s-2005-860988
https://doi.org/10.1055/s-2005-860988
https://doi.org/10.1055/s-2005-860988
https://doi.org/10.1097/mpa.0b013e3180325ba6
https://doi.org/10.1097/mpa.0b013e3180325ba6
https://doi.org/10.1097/mpa.0b013e3180325ba6
https://doi.org/10.1055/s-2005-921069
https://doi.org/10.1055/s-2005-921069
https://doi.org/10.1055/s-2005-921069
https://doi.org/10.1016/j.gie.2018.08.019
https://doi.org/10.1016/j.gie.2018.08.019
https://doi.org/10.1016/j.gie.2018.08.019
https://doi.org/10.1016/j.gie.2018.08.019
https://doi.org/10.1016/j.gie.2008.07.027
https://doi.org/10.1016/j.gie.2008.07.027
https://doi.org/10.1016/j.gie.2008.07.027
https://doi.org/10.1016/j.gie.2008.07.027
https://doi.org/10.1016/j.gie.2010.01.063
https://doi.org/10.1016/j.gie.2010.01.063
https://doi.org/10.1016/j.gie.2010.01.063
https://doi.org/10.1016/j.gie.2010.01.063
https://doi.org/10.1016/j.gie.2010.01.063
https://doi.org/10.1055/s-0042-115934
https://doi.org/10.1055/s-0042-115934
https://doi.org/10.1055/s-0042-115934
https://doi.org/10.1055/s-0042-115934
https://doi.org/10.1016/j.gie.2019.11.011
https://doi.org/10.1016/j.gie.2019.11.011
https://doi.org/10.1016/j.gie.2019.11.011
https://doi.org/10.1016/j.gie.2019.11.011
https://doi.org/10.1016/j.giec.2013.06.004
https://doi.org/10.1016/j.giec.2013.06.004
https://www.ncbi.nlm.nih.gov/pubmed/28966569
https://www.ncbi.nlm.nih.gov/pubmed/28966569
https://www.ncbi.nlm.nih.gov/pubmed/28966569
https://doi.org/10.1097/mpa.0b013e31821a9215
https://doi.org/10.1097/mpa.0b013e31821a9215
https://doi.org/10.1097/mpa.0b013e31821a9215
https://doi.org/10.1097/mpa.0b013e31821a9215
https://doi.org/10.1016/j.gie.2008.06.011
https://doi.org/10.1016/j.gie.2008.06.011
https://doi.org/10.1016/j.gie.2008.06.011


data (with videos). Gastrointest Endosc 2008;68:1173–1178.  
23. Giacino C, Grandval P, Laugier R. Fully covered self-expanding metal 

stents for refractory pancreatic duct strictures in chronic pancreati-
tis. Endoscopy 2012;44:874–877. 

24. Ogura T, Onda S, Takagi W, et al. Placement of a 6 mm, fully covered 
metal stent for main pancreatic head duct stricture due to chronic 

pancreatitis: a pilot study (with video). Therap Adv Gastroenterol 
2016;9:722–728. 

25. Li TT, Song SL, Xiao LN, et al. Efficacy of fully covered self-expand-
able metal stents for the management of pancreatic duct strictures in 
chronic pancreatitis: a systematic review and meta-analysis. J Gas-
troenterol Hepatol 2020;35:1099–1106. 

800

https://doi.org/10.1016/j.gie.2008.06.011
https://doi.org/10.1055/s-0032-1309774
https://doi.org/10.1055/s-0032-1309774
https://doi.org/10.1055/s-0032-1309774
https://doi.org/10.1177/1756283x16651855
https://doi.org/10.1177/1756283x16651855
https://doi.org/10.1177/1756283x16651855
https://doi.org/10.1177/1756283x16651855
https://doi.org/10.1111/jgh.14972
https://doi.org/10.1111/jgh.14972
https://doi.org/10.1111/jgh.14972
https://doi.org/10.1111/jgh.14972


Background/Aims: Current society guidelines recommend antibiotic prophylaxis for 3 to 5 days after endoscopic ultrasound-guided 
fine-needle aspiration (EUS-FNA) of pancreatic cystic lesions (PCLs). The overall quality of the evidence supporting this recommen-
dation is low. In this study, we aimed to assess cyst infection and adverse event rates after EUS-FNA of PCLs among patients treated 
with or without postprocedural prophylactic antibiotics. 
Methods: We retrospectively reviewed all patients who underwent EUS-FNA of PCLs between 2015 and 2019 at two large-volume aca-
demic medical centers with different practice patterns of postprocedural antibiotic prophylaxis. Data on patient demographics, cyst char-
acteristics, fine-needle aspiration technique, periprocedural and postprocedural antibiotic prophylaxis, and adverse events were retrospec-
tively extracted. 
Results: A total of 470 EUS-FNA procedures were performed by experienced endosonographers for the evaluation of PCLs in 448 pa-
tients, 58.7% of whom were women. The mean age was 66.3±12.8 years. The mean cyst size was 25.7±16.9 mm. Postprocedural antibiotics 
were administered in 274 cases (POSTAB+ group, 58.3%) but not in 196 cases (POSTAB- group, 41.7%). None of the patients in either 
group developed systemic or localized infection within the 30-day follow-up period. Procedure-related adverse events included mild ab-
dominal pain (8 patients), intra-abdominal hematoma (1 patient), mild pancreatitis (1 patient), and perforation (1 patient). One additional 
case of pancreatitis was recorded; however, the patient also underwent endoscopic retrograde cholangiopancreatography. 
Conclusions: The incidence of infection after EUS-FNA of PCLs is negligible. Routine use of postprocedural antibiotics does not add a 
significant benefit. 

Keywords: Antibiotic prophylaxis; Endosonography; Fine needle aspiration; Pancreatic cyst
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INTRODUCTION 

Pancreatic cystic lesions (PCLs) are increasingly being diag-
nosed owing to the widespread use of imaging tests for evalu-
ating gastrointestinal symptoms or for other purposes. PCLs 
are incidentally diagnosed in up to 20% of patients undergoing 
abdominal imaging for other etiologies.1-4 Increased awareness 
among physicians and improved quality of cross-sectional im-
aging modalities, such as computed tomography and magnetic 
resonance imaging, also contribute to the increased prevalence 
of PCLs.5,6 The three major subtypes of PCLs are pseudocysts, 
non-mucinous cystic lesions, and mucinous cystic lesions. Mu-
cinous cysts mainly include intrapapillary mucinous cystic neo-
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plasms and mucinous cystic neoplasms, which have a higher 
potential for malignant transformation. Solid pseudopapillary 
neoplasms and cystic neuroendocrine tumors are also PCLs; 
however, they usually have some solid components and do not 
typically present as classic cystic lesions. Endoscopic ultrasound 
(EUS) not only provides additional higher-definition informa-
tion on the morphological features of the cyst but can also be 
used for fine-needle aspiration (FNA) to obtain cyst fluid for 
biochemical, cytological, and molecular analyses.6,7 

Early data showed significant cyst infection rates of up to 
14% after EUS-guided FNA (EUS-FNA) of PCLs.8 On the basis 
of the initial studies, major gastroenterological societies recom-
mended the prophylactic use of periprocedural and postproce-
dural antibiotics in patients undergoing EUS-FNA of pancreatic 
cysts. The European Society of Gastrointestinal Endoscopy and 
American Society for Gastrointestinal Endoscopy guidelines on 
antibiotic prophylaxis after EUS-FNA of PCLs provided weak 
recommendations based on low-quality evidence.9,10 Subse-
quent studies showed that previously reported infection rates 
were overestimated and questioned the benefit of antibiotic 
prophylaxis after EUS-FNA of PCLs.11,12 

The primary aim of this study was to compare the infection 
rate between patients who received postprocedural prophylactic 
antibiotics and those who did not, regardless of periprocedural 
antibiotic administration, and to assess the benefit of postpro-
cedural antibiotic prophylaxis. 

METHODS 

Study design 
Prospectively collected data of patients who underwent EUS-
FNA of pancreatic cysts between January 2015 and July 2019 
were retrospectively extracted from the patient databases of 
two large academic centers (Memorial Hermann Hospital at 
Texas Medical Center, Houston, TX, USA; Beaumont Health, 
Royal Oak, MI, USA). Both institutions are state-of-the-art 
tertiary-care academic centers. All procedures were performed 
by experienced endosonographers (NT, SR, and MEC). The 
standard of care at both hospitals is complete drainage of the 
cyst until it completely collapses, as observed on the EUS 
monitor. Linear echoendoscopes (GF-UCT 160 and GF-UCT 
180; Olympus America, Center Valley, PA, USA) and an Aloka 
processor were used at William Beaumont Hospital, and Pen-
tax linear EUS (EG-3870UTK; Pentax Medical, Montvale, NJ, 
USA) scopes and a Hitachi processor were used at Memorial 

Hermann. Data were collected by reviewing the patients’ elec-
tronic medical records, EUS procedure reports, postprocedural 
recommendations, pre- and postprocedural anesthesia reports, 
follow-up notes, pertinent imaging findings, and telephone en-
counters. Procedure-specific details, including gauge of the nee-
dle used, number of needle passes into the cyst, and number of 
drained cysts, were also collected. The rate of systemic or local 
infection was calculated by checking all records in the Memori-
al Hermann and Beaumont Health systems for any patient note, 
telephone encounter, communication/correspondence note, or 
external media records mentioning cyst infection or systemic 
infection occurring in the first 60 days after the procedure, even 
if the note was dated >60 days from the date of the procedure. 
In addition, abdominal abscesses detected on cross-sectional 
imaging, positive blood cultures, and febrile episodes occurring 
within 60 days after the procedure were evaluated. Serum lipase 
levels, imaging data, and patient charts were also checked for 
other complications, such as perforation, pancreatitis, peritoni-
tis, or abdominal pain. Two reviewers (SH and MG) reviewed 
the extracted data and patient charts, and a third reviewer (SR) 
independently reviewed the extracted data. Adults (age ≥18 
years) with PCLs who underwent EUS-FNA were considered 
eligible for inclusion. Patients with age <18 years, known active 
infection or sepsis before the endosonographic examination, in-
fected pseudocysts, pancreatic cysts that were not subjected to 
needle aspiration, pancreatic solid lesions, or mixed solid-cystic 
pancreatic lesions were excluded.  

Study groups 
All adults who underwent inpatient or outpatient EUS-FNA of 
PCLs were included in the study. One arm of the study included 
patients who received antibiotics for prophylaxis for 3 to 5 days 
after the EUS-FNA examination at our health-care systems 
(POSTAB+ group). The other arm included patients who did 
not receive antibiotics after the EUS-FNA examination regard-
less of periprocedural antibiotic administration at both health-
care systems (POSTAB- group). At both hospitals, most of the 
patients in the two study arms received one dose of periproce-
dural antibiotics for prophylaxis. 

Antibiotic administration 
Each center has its own protocol for antibiotic prophylaxis 
during and after EUS-FNA of PCLs. In particular, most of the 
patients at Beaumont Health received prophylactic antibiotics 
for 3 to 5 days (mainly oral fluoroquinolones) after the proce-
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dure, contrary to patients at Memorial Hermann who did not 
routinely receive prophylactic antibiotics after the procedure. 
Most patients at both centers received one dose of periproce-
dural antibiotics (mainly intravenous [IV] fluoroquinolones). 

Outcomes 
The primary outcome of this study was the rate of cyst infection 
after EUS-FNA of PCLs in the two groups. The secondary out-
comes included the rate of systemic infection after EUS-FNA; 
efficacy of postprocedural antibiotic prophylaxis in reducing 
both local and systemic infections after EUS-FNA of pancreatic 
cysts; and other procedure-related adverse events such as per-
foration, pancreatitis, peritonitis, or abdominal pain. Infectious 
complications were either local (cyst infection) or systemic 
(bacteremia or sepsis). Cyst infection was defined as the pres-
ence of evidence of abscess on imaging, EUS, or fluid analysis 
or culture. Systemic infection was defined as positive blood cul-
tures after the procedure or new-onset persistent fever after the 
procedure with no evidence of local infection, and after ruling 
out pancreatitis if the patients did not meet two of the three At-
lanta criteria for diagnosing acute pancreatitis. 

Statistical analyses 
The results are reported as mean±standard deviation or me-

dian with interquartile range for continuous data, depending 
on whether the data distribution was parametric or non-para-
metric. For categorical variables, the results are expressed as 
counts and frequencies (%). Most of the data were based on 
the comparison between patients who received postprocedural 
antibiotics for prophylaxis and those who did not. Statistical 
analysis was performed using the Stata statistical software (ver. 
14.2; StataCorp. LP, College Station, TX, USA). 

Ethical statements 
The study protocol was approved by the institutional review 
board at both institutions (William Beaumont Hospital, Royal 
Oak, Michigan; Memorial Hermann Hospital at Texas Medical 
Center, Houston, Texas). 

RESULTS 

The initial search of the databases at both institutions yielded 
3,593 EUS procedures performed during the study period. Af-
ter applying the inclusion and exclusion criteria, we determined 
that 470 of the 3,593 procedures were EUS-FNA performed 
in patients with pancreatic cysts (Fig. 1). Twenty-two patients 
underwent a repeat EUS-FNA examination of pancreatic cysts 
within the study period; hence, 448 patients underwent 470 

Initial EUS-FNA search at two institutions 
yielded 3,593 procedures

274 Procedures with postprocedural 
antibiotics (POSTAB+) 

257 Procedures with periprocedural and 
postprocedural antibiotics 

&
17 Procedures with postprocedural 

antibiotics only

196 Procedures without postprocedural 
antibiotics (POSTAB–)

154 Procedures with periprocedural 
antibiotics

&
42 Procedures without any antibiotics 

Exclusion criteria (n=3,123)
• EUS-FNA in other organs
• Pseudocysts
• Known cyst infection
• Pancreatic solid lesions
• Solid–cystic lesions

470 EUS-FNA procedures were performed

Inclusion criteria
• Adult patients
• Only PCLs
• Underwent EUS-FNA

Fig. 1. Study flow diagram. EUS-FNA, endoscopic ultrasound–guided fine-needle aspiration; PCLs, pancreatic cystic lesions; POSTAB+, 
postprocedural antibiotic group; POSTAB–, no postprocedural antibiotic group.
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procedures. Of the 448 patients, 263 were women (58.7%). The 
mean age of the study population was 66.3±12.8 years. Most 
of the patients had one cyst, with a mean cyst size of 25.7±16.9 
mm. The most common location of the cyst was the head of 
the pancreas, followed by the body and tail. The most common 
needle size used was 22-gauge needle. The mean number of 
needle passes for EUS-FNA of pancreatic cysts was 1.26±0.66 
(Table 1).  

A total of 411 patients (87.4%) received one dose of peripro-
cedural IV antibiotics, and 59 patients (12.5%) did not receive 
periprocedural antibiotics. Of these 59 patients, 42 patients 
also did not receive postprocedural antibiotics for prophylaxis. 
Thus, 42 of the 470 patients (8.9%) underwent EUS-FNA of 
PCLs without any antibiotic administration. 

A total of 274 patients (58.3%) received antibiotics for 3 to 5 
days after EUS-FNA of PCLs, and they were identified as the 
POSTAB+ group. Meanwhile, 196 patients (41.7%) did not 

receive antibiotics after EUS-FNA of PCLs, and they were iden-
tified as the POSTAB- group (Table 1). In the periprocedural 
period, the most commonly used antibiotics were IV fluoro-
quinolones (88.6%), followed by IV cephalosporins (7.3%). If 
prophylactic antibiotics were used after the procedure, oral flu-
oroquinolones (93.8%) followed by oral cephalosporins (2.9%) 
were the most commonly administered antibiotics for 3 to 5 
days. 

None of the patients in either group (POSTAB+ or POSTAB-) 
developed any localized pancreatic cyst infection. In addition, 
none of the patients reported symptoms or signs suggestive of 
systemic infection. Furthermore, none of the 42 patients who 
did not receive any dose of periprocedural or postprocedural 
antibiotics developed localized or systemic infection. 

As shown in Table 2, a total of 11 patients (2.3%) experienced 
adverse events after the EUS-FNA procedure; however, none of 
the events were related to the antibiotic administration status. 

Table 1. Patients, pancreatic cysts, and procedure characteristics
Characteristic Total POSTAB+ POSTAB– p-value
No. of patients 448 (100.0) 273 (60.9) 175 (39.1)
Women 263 (58.7) 155 (58.9) 108 (41.1)
No. of procedures 470 (100.0) 274 (58.3) 196 (41.7)
Mean age (yr) 66.3±12.8 66.4±12.5 66.4±13.3
Mean cyst size (mm) 25.7±16.9 26.1±18.6 25.2±14.3 0.302
 ≤20 200 (42.6) 114 (41.6) 86 (43.9)
 20–30 141 (30.0) 81 (29.6) 60 (30.6)
 30–40 63 (13.4) 37 (13.5) 26 (13.3)
 40–50 58 (12.3) 40 (14.6) 18 (9.2)
 ≥50 8 (1.7) 2 (0.7) 6 (3.1)
No. of cysts 0.316
 One cyst 339 (72.1) 193 (70.4) 146 (74.5)
 Two cysts 67 (14.3) 38 (13.9) 29 (14.8)
 More than 2 cysts 64 (13.6) 43 (15.7) 21 (10.7)
Cyst location 0.140
 Head 143 (30.4) 83 (30.3) 60 (30.6)
 Uncinate 40 (8.5) 19 (6.9) 21 (10.7)
 Neck 66 (14.0) 36 (13.1) 30 (15.3)
 Body 134 (28.5) 75 (27.4) 59 (30.1)
 Tail 87 (18.5) 61 (22.3) 26 (13.3)
Mean needle passes 1.3±0.7 1.3±0.7 1.2±0.5
Needle size 0.01
 19-gauge needle 34 (7.2) 15 (5.5) 19 (9.7)
 22-gauge needle 406 (86.4) 246 (89.8) 160 (81.6)
 25-gauge needle 30 (6.4) 13 (4.7) 17 (8.7)

Values are presented as number (%) or mean±standard deviation.
POSTAB+, postprocedural antibiotic group; POSTAB–, no postprocedural antibiotic group.
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One of the 11 patients had a serious adverse event: postproce-
dural bowel perforation complicated by peritonitis that required 
prolonged and complicated hospital admission and surgical 
intervention. The remaining 10 patients had other mild adverse 
events, as follows: intra-abdominal hematoma in one patient, 
which spontaneously resolved; mild pancreatitis in one patient, 
which required hospital admission and was conservatively 
managed, resulting in the patient’s discharge within 48 hours; 
and mild abdominal pain that did not require hospital admis-
sion in the remaining 8 patients. Pancreatitis was ruled out in 
these eight patients based on serum lipase measurement and 
contrast-enhanced abdominal cross-sectional imaging findings. 
None of the patients in this study had any procedure-related in-
fections. Two patients developed adverse events; however, these 
were not attributed to the procedure itself or to the antibiotic 
administration status. One of the two patients died 3 days after 
EUS-FNA from causes related to underlying comorbidities. 
The other patient developed pancreatitis; however, this patient 

underwent endoscopic retrograde cholangiopancreatography 
on the same day as EUS-FNA. Therefore, the pancreatitis was 
likely post-endoscopic retrograde cholangiopancreatography 
pancreatitis (Table 2). In a sub-analysis of the 42 patients who 
did not receive any antibiotics, only two patients reported ab-
dominal pain, which spontaneously resolved. 

DISCUSSION 

Accurate diagnosis of PCL subtypes is crucial for further man-
agement because certain PCLs tend to have a higher malignan-
cy risk. Some cystic lesions require close surveillance or surgical 
resection. Many guidelines have been published to help guide 
the management of pancreatic cysts, which mainly include, but 
are not limited to, the International Association of Pancreatol-
ogy Sendai guidelines in 2006,13 Fukuoka guidelines in 2012,14 
American Gastroenterological Association guidelines in 2015,15 
revised Fukuoka guidelines in 2017,16 American College of Gas-

Table 2. Outcomes of post-procedural antibiotic group versus no post-procedural antibiotics group complications
Variable Total POSTAB+ POSTAB– p-value
No. of procedures 470 (100.0) 274 (58.3) 196 (41.7)
Periprocedural antibiotics <0.01
 Yes 411 (87.4) 257 (93.8) 154 (78.6)
 No 59 (12.6) 17 (6.2) 42 (21.4)
 Fluoroquinolones 364 (88.6) 232 (90.3) 132 (85.7)
 Cephalosporins 30 (7.3) 17 (6.6) 13 (8.4)
 Clindamycin 9 (2.2) 6 (2.3) 3 (1.9)
 Other 8 (1.9) 2 (0.8) 6 (3.9)
Postprocedural antibiotics 274 (100.0) 274 (100.0) NA
 Fluoroquinolones 257 (93.8) 257 (93.8)
 Cephalosporins 6 (2.2) 6 (2.2)
 Clindamycin 4 (1.5) 4 (1.5)
 Others 7 (2.6) 7 (2.6)
Postprocedural complications 11 (2.3) 4 (1.5) 7 (3.6) NA
 Infections 0 0 0
 Pancreatitis 1 (0.2) 0 1 (0.5)
 Intra-abdominal hematoma 1 (0.2) 0 1 (0.5)
 Abdominal pain 8 (1.7) 3 (1.1) 5 (2.6)
 Bowel perforation and peritonitis 1 (0.2) 1 (0.4) 0
Complications requiring hospital admission 2 (0.4) 1 (0.4) 1 (0.5) NA
Complications not related to the procedure or antibiotic status 2 (0.4) 1 (0.4) 1 (0.5) NA
 Death after 3 days from causes not related to the procedure 1 (0.2) 1 (0.4) 0
 Pancreatitis after ERCP 1 (0.2) 0 1 (0.5)

Values are presented as number (%), unless otherwise indicated.
POSTAB+, postprocedural antibiotic group; POSTAB–, no postprocedural antibiotic group; NA, not available; ERCP, endoscopic retrograde cholan-
giopancreatography.
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troenterology guidelines in 2018,17 and the European Society 
of Gastrointestinal Endoscopy guidelines in 2018.4 FNA plays a 
pivotal role in the accurate diagnosis and management of PCLs.  

The cyst infection rate after EUS-FNA of PCLs is inconsis-
tently reported. The initially reported infection rate was over-
estimated (14%),8 and subsequent studies showed that the inci-
dence of systemic or pancreatic cyst infection was significantly 
lower than that in the initial report. The negligible incidence 
of systemic infection after EUS-FNA in gastrointestinal organs 
or other organs near the gastrointestinal tract has been sub-
stantiated by Barawi et al.,18 who showed in their prospective 
study that the procedure was not associated with bacteremia 
or systemic infectious complications. Controversy still exists 
about antibiotic prophylaxis for patients undergoing EUS-FNA 
of PCLs, and the benefit of antibiotic prophylaxis remains ques-
tionable. The current American Society for Gastrointestinal 
Endoscopy guidelines recommend administration of antibiot-
ics for 3 to 5 days after EUS-FNA of PCLs.10 Furthermore, the 
ESGE still upholds their previous recommendation of 3-5 days 
of oral antibiotics for prophylaxis after EUS-FNA of PCLs.9 
Our study showed that the incidence of localized or systemic 
infection after EUS-FNA was negligible with a single dose of 
periprocedural IV antibiotics, without the need for 3 to 5 days 
of postprocedural antibiotics. 

In 2005, Lee et al.19 demonstrated no difference in infection 
rates between patients who received and those who did not 
receive prophylactic antibiotics; they reported one probable 
infection in the prophylactic antibiotic group but did not 
mention whether the infection was systemic or local. In 2011, 
Guarner-Argente et al.,11 in their retrospective cohort study, 
showed no difference in the incidence of infectious compli-
cations with or without antibiotic prophylaxis in 253 patients 
who underwent 266 EUS-FNA procedures for PCLs; they re-
ported only one cyst infection in the antibiotic arm and no cyst 
infection in the no-antibiotic arm. In an Australian case series 
of 85 EUS-FNA of PCLs published in 2014, Marinos et al.20 

reported no cyst infection with a single periprocedural IV anti-
biotic dose. Klein et al.,21 in their study in 204 patients in 2017, 
demonstrated that a single IV dose of periprocedural antibiotic 
is safe and effective without the need for postprocedural pro-
phylactic antibiotics; they reported only one case of infectious 
complication, in a patient who did not receive any prophylactic 
antibiotics. In 2019, Facciorusso et al.12 demonstrated that pro-
phylactic antibiotics did not reduce the risk of PCL infection 
after EUS-FNA examination in 270 propensity score-matched 

patients, and they recommended that routine prophylactic 
antibiotic use should be abandoned; they reported two cyst 
infections in the antibiotic arm and three cyst infections in 
the no-antibiotic arm. Finally, Colán-Hernández et al.,22 in a 
multicenter, randomized, non-inferiority study in 205 patients, 
found that the incidence of infection did not significantly differ 
according to prophylactic antibiotic use; they reported zero 
cyst infection both in patients treated with ciprofloxacin and 
in those without ciprofloxacin prophylaxis after EUS-FNA of 
PCLs (Table 3).11,12,19-22 

The results of our study showed that the risk of infection after 
EUS-FNA of PCLs is very low, as demonstrated by the group 
of patients who did not receive postprocedural antibiotics for 
prophylaxis. Furthermore, this was supported by the lack of 
evidence of infection in a small subset of patients (n=42, 8.9%) 
who did not receive either periprocedural or postprocedural 
antibiotics. Thus, our data suggest that postprocedural pro-
phylactic antibiotics have a limited role in patients undergoing 
EUS-FNA of pancreatic cysts. 

The size and location of the PCLs were not associated with an 
increased risk of infection. In addition, the different needle siz-
es used for FNA and the route (transgastric or transduodenal) 
of FNA were not associated with an increased risk of infection. 
The complications reported in this study were related to the 
endoscopy procedure itself, rather than to the status of postpro-
cedural antibiotic administration. The routine use of antibiotics 
may have some negative outcomes, such as added cost and, 
more important, increased drug resistance and increased risk 
of secondary infections (e.g., bacterial vaginosis or Clostridium 
difficile infection). In addition, the use of antibiotics may in-
crease the risk of allergic reactions, which can be life-threaten-
ing in certain situations.20 

The major strength of our study is that it is the largest study to 
date to evaluate the efficacy and safety of postprocedural antibi-
otic prophylaxis in patients undergoing EUS-FNA of pancreatic 
cysts. The results of this study support the findings of earlier 
studies performed by Guarner-Argente et al.,11 Marinos et al.,20 
Klein et al.,21 Facciorusso et al.,12 and Colán-Hernández et al.22 
Therefore, this study can be considered a strong validation of 
previously published data. Lee et al.’s study was not designed to 
assess the efficacy of preprocedural or postprocedural antibiot-
ics for prophylaxis, and the authors did not mention the status 
of antibiotic administration.19 Guarner-Argente et al.’s study11 
focused more on the non-use of antibiotic prophylaxis, which 
is relatively different from our study. Although Marinos et al.’s 
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study20 was a prospective pilot study, it had a small cohort and 
was a single-arm study with no control arm. Meanwhile, Faccio-
russo et al.’s and Klein et al.’s studies12,21 are similar to our study; 
however, Facciorusso et al.12 performed a propensity-matched 
score study, whereas our study had a larger sample size. Further-
more, the infection rate in the current study was similar to that 
in the recently published randomized multicenter, non-inferior-
ity, prospective trial by Colán-Hernández et al.,22 which showed 
that the incidence of infection was not affected by ciprofloxacin 
prophylaxis in patients who underwent EUS-FNA examination 
of PCLs. Compared with the study of Colán-Hernández et al.,22 
we believe that our study is well designed to assess the efficacy 
and safety of postprocedural antibiotic prophylaxis, and not the 
efficacy of periprocedural antibiotics, in reducing infectious 
complications. In addition, our study had a larger cohort than 
that of Colán-Hernández et al.,22 although our study had a lim-
itation of having a retrospective design. 

The main limitation of our study was its retrospective nature. 
In addition, our study was not adequately powered to assess the 
safety of the non-use of antibiotic prophylaxis in patients un-
dergoing EUS-FNA, despite the results of our sub-analysis in 42 
patients. This study did not optimally assess adverse events or 
allergic reactions related to antibiotic administration owing to 
the retrospective analysis. Moreover, as most allergic reactions 
to antibiotics are mild and readily treated with antihistamines 
by anesthesiologists, the patients might not have recognized 
their symptoms as allergic reactions to medications. As a result, 
they might not have reported their symptoms to health-care 
providers or might have self-medicated with over-the-counter 
medications. 

In conclusion, the risk of infection after EUS-FNA of pan-
creatic cysts is minimal, and prophylactic antibiotic adminis-
tration after this procedure does not seem to offer additional 
benefits for preventing cystic or systemic infection. The safety 
of the non-use of antibiotic prophylaxis is beyond the scope 
of this study. Nevertheless, no infection was reported in the 
small subset of patients who did not receive any prophylactic 
antibiotics. 
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Extracutaneous mastocytoma is a rare benign tumor composed of mature mast cells and is located in tissues other than the skin. We 
report the case of a 61-year-old male who was diagnosed with extracutaneous mastocytoma via colonoscopic polypectomy and biopsy. 
To our knowledge, this was the first case of a solitary extracutaneous mastocytoma of the colon. We reported this case and reviewed the 
literature. 

Keywords: Colon; Extracutaneous mastocytoma; Mast cell; Polypectomy  
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INTRODUCTION 

The World Health Organization (WHO) classification1 defines 
mastocytosis as a condition characterized by differentiated mast 
cells in one or more organs. It is classified into several types, 
according to its characteristics. Among these, extracutaneous 
mastocytoma is a rare subtype. It can invade any tissue and 
presents as a solitary benign tumor located in organs aside from 
the skin. There have been no reports on systemic mastocytosis. 
The authors examined the case of an extracutaneous mastocy-
toma in the colon in a male who visited for a medical checkup. 
A literature review was also conducted since this was the first 
reported case worldwide. 

CASE REPORT 

A 61-year-old man visited the hospital for a medical checkup. 
Colonoscopy revealed a 1-cm mass with a white gyral pattern 
and a slightly swollen transverse colon. He was later moved 
to the Wonkwang Digestive Diseases Center for mucosal re-
section after injection of epinephrine and saline mixed fluid 
(Fig. 1). The biopsy findings showed mature and normally 
differentiated mast cells only (Figs. 2, 3). He did not complain 
of digestive symptoms or other specific symptoms. Blood tests, 
further history taking, physical examination, plain radiography 
of the chest and abdomen, peripheral blood smear, and serum 
tryptase were conducted to confirm whether it was a single 
disease entity or associated with a systemic disease during the 
classification of mastocytosis. There were no unusual physical 
examination findings, such as skin lesions, hepatomegaly, and 
splenomegaly. The blood tests, peripheral blood smear, and 
imaging tests were unremarkable. The serum tryptase levels 
were within the normal range at 5.3 μg/L. The patient’s medical 
history included hypertension and diabetes, and was otherwise 
unremarkable. In conclusion, the patient had no other find-
ings other than the lesion, consisting of mature mast cells in 
the transverse colon. Therefore, the patient did not undergo 
further bone marrow biopsy or molecular testing following 
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Fig. 1. Serial images of colonoscopic polypectomy. (A) Colonoscopic image showing slightly elevated whitish gyral pattern mass. (B, C) Endo-
scopic resection was attempted and en bloc resection was performed. (D) Complete resection was achieved without any residual tissue.

Fig. 2. Histologic features of the endoscopically resected specimen. (A) Diffuse infiltration of monotonous small round cells (hematoxylin and 
eosin, ×100). (B) Positive staining for c-kit (immunohistochemistry, ×100). (C) Positive staining for leukocyte common antigen (immunohis-
tochemistry, ×100). (D) Positive staining for CD68 (immunohistochemistry, ×100).
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the diagnostic algorithm of the NCCN guidelines2 for systemic 
mastocytosis. He was diagnosed with extracutaneous mastocy-
toma of the colon. After that, he was recommended a follow-up 
colonoscopy, but he did not revisit.  

DISCUSSION 

The prevalence of overt mastocytosis is approximately 10 per 
100,000 people.3 Among patients, 80% have skin lesions. Cu-
taneous mastocytoma occurs in approximately 10% to 15% 
of cutaneous mastocytosis cases in children, and it is rare in 
adults, with 10 to 20 reported cases.4-6 In contrast, extracutane-
ous mastocytoma is rare, with only a few cases. Symptomatic 
therapy is the main treatment for cutaneous mastocytoma in 
children. In most cases, eliminating or avoiding the trigger as a 
preventive measure is sufficient and antihistamines may be tak-
en to relieve symptoms.5 In adults, antihistamines or corticoste-
roids have been administered to relieve symptoms, but in most 
cases, the lesions were excised.6 The prognosis of cutaneous 
mastocytoma is excellent in children, and it disappears spon-
taneously or significantly improves before puberty.5 However, 
due to the few adult cases, the clinical course in this population 
remains unclear. In some symptomatic cases of extracutaneous 
mastocytoma, surgical resection of the lesions either relieved 
symptoms or resulted in a cure. There was no recurrence during 
the follow-up. In this case, the patient was asymptomatic, and 
the extracutaneous mastocytoma was incidentally detected 
during a medical examination. Only a few cases of extracutane-
ous mastocytoma have been reported, so treatment guidelines 
have not been established. Following surgical removal, regular 

follow-up is recommended to monitor the disappearance of 
symptoms. 

The WHO classification defines mast cell disease as a disease 
characterized by excessive mast cell proliferation in one or more 
organs. It has several types, depending on its characteristics  
(Table 1).1 Among these, a diagnosis of extracutaneous masto-
cytoma is made when there is no basis for systemic masto-
cytosis during mastocytosis classification, and the normally 
differentiated mast cells form solitary benign lesions in organs 
other than the skin. Microscopically, mastocytosis exhibits 
focal accumulation of mast cells with typical histological and 
cytomorphological properties. In many cases, multifocal dense 
and sharply demarcated infiltrates of mast cells are observed in 
histological lesions.7 In extracutaneous focal mast cell tumors 
without systemic involvement, mastocytoma can be distin-

Fig. 3. Histologic images taken at high-power field. (A) Diffuse infiltration of monotonous small round cells (hematoxylin and eosin, ×400). (B) 
Cytoplasmic staining with membrane accentuation for c-kit (immunohistochemistry, ×400).

AA BB

Table 1. Classification of mastocytosis
Disease entities Subtype
Cutaneous mastocytosis •  Urticaria pigmentosa/maculopapulous 

cutaneous mastocytosis
• Diffuse cutaneous mastocytosis
• Mastocytoma of skin

SM • Indolent SM
• Smouldering SM
•  SM with an associated hematologic  

non-mast cell-lineage disease
• Aggressive SM
• Mast cell leukemia

Mast cell sarcoma
Modified from Valent et al. Blood 2017;129:1420–1427.1

SM, systemic mastocytosis.
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are summarized in Table 3.9-14 Seven cases of extracutaneous 
mastocytoma, including those encountered by the authors, 
were identified. This included four cases in the lungs, two in the 
skull, and one in the colon. In this case, the tissue tests conduct-
ed after removing the lesions were diagnosed as mastocytosis. 
The subsequent basic tests had unremarkable findings and ex-
cluded systemic diseases. Thus, the patient was diagnosed and 
his progress was monitored. Mastocytosis can either be benign 
or malignant, according to its classification. When evaluating 
lesions in asymptomatic mastocytosis patients, basic tests, such 
as further history taking, physical examination, and blood test-
ing can be performed to rule out systemic diseases. The results 
of these tests will dictate whether additional examinations, such 
as a bone marrow biopsy or molecular genetic testing, are need-
ed. 
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Table 2. Endoscopic features reported in patients with systemic mastocytosis with gastrointestinal symptoms
Esophagus Stomach and duodenum Small intestine Colon and rectum
Esophagitis Peptic ulcer Thickened jejunal folds with edema Nodular lesions
Stricture Thickened folds Dilated small bowel Urticarial lesion in the rectum
Varices Nodular mucosal lesions Associated sprue-like mucosal changes Multiple polypoid lesions

Urticarial lesions Diffuse intestinal telangiectasis
Modified from Jensen. Hematol Oncol Clin North Am 2000;14:579-623.8

Table 3. Reported cases of extracutaneous mastocytoma
Investigator (year) Age (yr) Sex Site Therapy
Sherwin et al.9 (1965) 51 Female Lung Resection
Charrette et al.10 (1966) 68 Female Lung Resection
Kudo et al.11 (1988) 53 Male Lung Resection
Castells12 (2006) 13 Male Skull Resection
Khan et al.13 (2011) 30 Female Skull Resection
Ayadi et al.14 (2015) 51 Female Lung Resection
Present case (2019) 61 Male Colon Resection

guished from mast cell sarcoma based on the histological find-
ings. Although the two types of tumors are unifocal tumors, 
mast cell sarcoma exhibits an aggressively destructive (sarco-
ma-like) growth pattern. Mastocytoma mast cells exhibit low-
grade cytology, while mast cell sarcoma is composed of highly 
atypical (poorly differentiated) mast cells.7 This patient was 
diagnosed with mastocytosis through biopsy after endoscopic 
mucosal resection of the lesions found in the large intestine. 
Since there were no abnormal findings, he was diagnosed with 
extracutaneous mastocytoma without further bone marrow bi-
opsy or molecular examination following the NCCN guidelines. 

The newly diagnosed large intestine’s extracutaneous masto-
cytoma and the frequently detected tubular adenoma are 
different in terms of the following endoscopic findings. On 
endoscopy, a tubular adenoma is characterized by a predomi-
nantly smooth surface in smaller tumors and a rough, lobular 
appearance in larger tumors. In this case, a cerebral gyrus-like 
surface was observed. However, the swollen lesion did not have 
a neck and did not exhibit a destructive pattern. It had a bright-
er (whitish) color than the surrounding colonic mucosa. It was 
also distinguished from systemic mastocytosis, which invades 
the entire gastrointestinal tract and presents with various en-
doscopic findings such as inflammation, ulcers, hyperplasia of 
mucous folds, polyps, and dilation of vessels (Table 2).8 

Extracutaneous mastocytoma is a rare condition; previously 
reported cases, including those experienced by the authors, 
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During the coronavirus disease 2019 (COVID-19) pandemic, 
peroral gastrointestinal (GI) endoscopy is considered a high-
risk procedure for possible viral transmission. Several devices 
have been developed to prevent or remove aerosol droplets, 
such as masks and box-type droplet prevention devices.1-3 How-
ever, in the case of masks, aerosol droplets arising during scope 
insertion cannot be completely prevented. In addition, the box-
type droplet prevention device can keep aerosol from the pa-
tient’s mouth inside the box; however, upon removal of the box, 
the aerosols spread into the air, which is considered a problem.4 
A transportable high-flow extractor (Free-100M; Forest-One 
Co., Tokyo, Japan), which has been used in the dental field, 
has been reported to be used for aerosol droplet control in the 
medical field.5 However, Free-100M has a large body and vacu-
um cup, as well as noise generated while vacuuming. Therefore, 
Free-100Next (Forest-One Co.) was developed as an improved 
version of Free-100M, as a novel transportable high-flow ex-
tractor. Free-100Next has a smaller body than Free-100M, and 
the vacuum cup is also smaller, with a diameter of 12 cm (Fig. 
1A). The noise volume while vacuuming was also reduced by 
approximately 20% compared to the Free-100M. In addition, 
Free-100Next is equipped with a special filter called the ul-
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tra-low particulate air (ULPA) filter. This filter is guaranteed by 
the Japanese Industrial Standards to be able to trap more than 
99.9995% of the particles with a diameter of 0.15 µm. There-
fore, by using Free-100Next, more than 99.9% of the viruses are 
trapped by the ULPA filter, and the air used for suction escapes 
through the exhaust port of Free-100Next. Since ULPA filter is 
removable, it can be disposed after use with one patient and ap-
plying a new filter for the next patient of so that no COVID-19 
remains in Free-100Next. Therefore, we believe that this device 
is suitable for GI endoscopy (Fig. 1B). 

As proof of the efficacy of Free-100Next, an experiment us-
ing a mannequin showed whether Free-100Next can capture 
sprayed pseudo-saliva from the oral cavity of a mannequin (Fig. 
2A). The vacuum power of Free-100Next can be set to nine 
levels from level 1 to level 9. As shown in the experimental vid-
eo, the pseudo-saliva was successfully captured even at level 3 
and was even more reliably captured at level 9 (Supplementary 
Video 1). 

However, fast-discharging aerosol droplets may not be com-
pletely captured by the Free-100Next. Therefore, it is best to use 
Free-100Next in conjunction with a box-type droplet preven-
tion device (Fig. 2B, Supplementary Video 2). Most of the aero-
sols from the patient’s mouth were captured by Free-100Next, 
while the rest remained in the box. Free-100Next captured the 
aerosols remaining in the box. 

To prove the vacuuming effect of Free-100Next, we conduct-
ed another experiment in which 0.025-µm-sized viruses (the 
size of SARS-CoV-2 is 0.1 µm) were circulated into a closed 
space of 25 m3, and Free-100Next was activated to capture viral 
particles (Fig. 3A). This experiment was performed at the Ki-
tasato Research Center for Environmental Science (Kanagawa, 
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Fig. 1. The appearance of Free-100Next (Forest-One Co., Tokyo, Japan). (A) An overall view of Free-100Next. The yellow arrow indicates the 
vacuuming part. (B) A scene of clinical practice wherein Free-100Next is used during upper gastrointestinal endoscopy. The vacuuming part 
(yellow arrows) is positioned near the mouth of the patient.

Fig. 2. The vacuuming effect of Free-100Next (Forest-One Co., Tokyo, Japan) and its use with a box-type droplet prevention device. (A) The 
experiment was conducted in a dark room to verify the vacuuming effect of Free-100Next on pseudo-saliva using a mannequin. Pseudo-sali-
va was successfully captured using the Free-100Next. (B) Free-100Next was used with a box-type droplet prevention device. During the upper 
gastrointestinal endoscopy, Free-100Next was placed inside the AP Cover (ABIS Corp., Hyogo, Japan) from the patient’s head. Yellow arrows 
indicate the vacuuming parts in the Free-100Next.
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Japan) because the experiment could not be performed in an 
endoscopy room. Compressed air was supplied from a com-
pressor to the nebulizer containing the viral solution, and the 
viral solution was sprayed into the closed space at 0.2 mL/min 
for 10 minutes to float the virus. Subsequently, Free-100Next 
placed in the center of the closed space was set to level 9 for 60 
minutes of continuous vacuuming of the virus. An impinger 
that collects the floating virus was fixed 50 cm below the Free-
100Next. The number of airborne viruses was calculated from 
the liquid collected from the impinger. Similarly, as a control 
group, the number of floating viruses was calculated using the 
same method when Free-100Next was not used. The number of 
floating viruses in the space decreased by 60% after 15 minutes, 
84% after 30 minutes, and 97% after 60 minutes, compared to 
the non-activation of Free-100Next. As a result, the number of 
floating viruses in the space dramatically decreased compared 
to that of the control (Fig. 3B). Therefore, in actual GI endo-
scopic practice, the risk of aerosol diffusion into the endoscopy 
room would be reduced not only during endoscopy, but also 
when the box-type droplet prevention device is removed. 

The Free-100Next, a novel transportable high-flow extractor, 
has certain limitations. First, Free-100Next alone cannot com-
pletely suppress aerosol droplets during GI endoscopy. Therefore, 
it is necessary to use masks and box-type droplet prevention de-
vices. Second, it is costly. However, in the current situation where 
the novel coronavirus infection is not yet under control, the 

number of patients with COVID-19 necessitating GI endoscopy 
may increase in the future. Therefore, considering the high cost 
of COVID-19 treatment, we believe that Free-100Next will con-
tribute to infection control. In conclusion, Free-100Next is useful 
for COVID-19 prophylaxis during an endoscopic procedure. 

Supplementary Material 

Supplementary Video 1. An experiment was conducted in a dark 
room (https://doi.org/10.5946/ce.2022.025.v001).

Supplementary Video 2. Clinical use of Free-100Next with box-type 
droplet prevention device (https://doi.org/10.5946/ce.2022.025.
v002).

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2022.025. 
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The most common complication of laparoscopic cholecystec-
tomy is iatrogenic perforation of the gallbladder, with gallstone 
spillage into the abdominal cavity. Also known as “dropped gall-
stones”, this complication occurs in up to 30% of patients, but is 
clinically silent in the majority of cases.1 If symptoms arise, they 
are generally related to the complications of dropped gallstones 
such as abscess and fistulae formation, which often lead to sig-
nificant morbidity.2,3 The most common location for abscess 
formation secondary to dropped gallstones is the subhepatic 
space, more specifically known as Morrison’s pouch.4 The time 
from spillage of gallstones to abscess formation ranges from 
5 days up to 5 years.4,5 Development of inflammatory masses 
resembling tumors, abdominal wall abscesses, and pleural em-
pyema have also been reported as alternative presentations.1,5 
Diagnosis of dropped gallstones is a challenge since majority 
of gallstones are radio-lucent on computed tomography (CT) 
and they have the propensity to migrate to different locations.2 
Definitive treatment of dropped gallstones is often limited to 
laparotomy, since laparoscopic retrieval could be technically 
challenging. Both approaches expose patients to additional 

morbidity if they are surgical candidates.6 

Herein, we report the technique and a patient who under-
went laparoscopic cholecystectomy complicated by dropped 
gallstones leading to abscess formation and fistula development. 
Percutaneous endoscopy was utilized to visualize the dropped 
gallstones, which were then lithotripsied by bipolar electrohy-
draulic lithotripsy and retrieved using baskets. A 76-year-old 
female patient with a past medical history of congestive heart 
failure, type 2 diabetes mellitus, hypertension, and a body mass 
index of 77 was diagnosed with acute cholecystitis. The patient 
underwent a technically challenging cholecystectomy that 
required extensive lysis of adhesions and was complicated by 
spillage of the gallbladder contents. A surgical drain was placed 
in the gallbladder fossa. However, follow-up CT images 1 week 
later revealed an ovoid-shaped fluid collection of 8.6×5.0 cm 
in the surgical bed/gallbladder fossa (Fig. 1A). The patient was 
referred to interventional radiology for image-guided drainage 
of fluid collection. 

Persistent abdominal pain, high drain output, and onset of 
unexplained diarrhea raised concerns of possible fistula de-
velopment. A follow-up CT scan of the abdomen and pelvis 
revealed a retained gallstone at the cystic stump remnant, mul-
tiple dropped gallstones in the gallbladder fossa along the infer-
omedial edge of the right hepatic lobe, and an abscess (Fig. 1B). 

Sinography through the gallbladder fossa drain opacified the 
cystic duct, common bile duct, and small bowel. In addition, 
multiple stones in the gallbladder fossa and a large stone at the 
cystic duct stump were visualized (Fig. 2A). Cone-beam CT 
confirmed the presence of multiple dropped gallstones (Fig. 
2B), and suggested the possibility of fistulous tracts from the 
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Fig. 1. (A) Coronal computed tomography (CT) image of abdomen demonstrates a collection (arrow) in the gallbladder fossa. (B) Follow-up 
CT image shows a persistent collection with multiple dropped stones (arrow) abutting the lower and medial edge of the right hepatic lobe.

Fig. 2. (A) Contrast injection through the existing tube demonstrates multiple dropped gallstones (white arrow) in the gallbladder fossa and 
along the right hepatic lobe, a stone in the residual gallbladder neck (black arrow), patent cystic duct (white arrowhead) draining into the 
common bile duct, and a fistula from the gallbladder fossa to the ascending colon. (B) Cone-beam computed tomography demonstrates mul-
tiple dropped gallstones (white arrow) in the gallbladder fossa and along the right hepatic lobe and the stone in the residual gallbladder neck 
(black arrow).
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gallbladder fossa to the small bowel and colon. 
After serial dilatation of the indwelling drain track to accom-

modate a 16-French (Fr) drain (Cook Medical, Bloomington, 
IN, USA), the patient returned for percutaneous endoscopy, 
lithotripsy, and lithotomy one month later. The indwelling 
16-Fr drain was exchanged over a 0.035 inch 75 cm Amplatz 
wire (Boston Scientific, Marlborough, MA, USA) for a 16-Fr 
peel-away sheath (Cook Medical). A percutaneous endoscope 
(SpyGlass Discover; Boston Scientific) was introduced into the 
gallbladder fossa through a 16-Fr peel-away sheath (Fig. 3A). 
Intermittent normal saline irrigation was connected through 
the working channel of the percutaneous endoscope using the 
Klein Pump (HK Surgical Inc., San Clemente, CA, USA) set at a 
rate of 400 to 600 mL/min while a persistent low-pressure suc-
tion was connected to the other channel. However, subhepatic 
endoscopy was limited by the contracted space and multiple 
packed gallstones. A combination of fluoroscopy and direct 
visualization was utilized to guide a 1.9-Fr bipolar electrohy-
draulic lithotripsy probe (Autolith Touch Biliary EHL System; 

Boston Scientific) (Fig. 3B) through the working channel of the 
percutaneous endoscope. 

Direct visualization and fragmentation of large gallstones was 
done using the lithotripsy system (Fig. 3C, Supplementary Vid-
eo 1) with a voltage of 5 to 10 Watts. A 1 cm basket (NCompass 
Nitinol stone extractor; Cook Medical) was subsequently used 
to remove stones through the sheath (Fig. 3D). Completion 
cholangioscopy and cholangiography demonstrated numerous 
large residual gallstones in the gallbladder fossa, some of which 
appear more fragmented compared to initial imaging. The 
percutaneous endoscope and sheaths were removed, and a new 
14-Fr drain (Cook Medical) was placed. The patient remained 
hospitalized and underwent two additional similar treatment 
sessions, one week apart. One week after the third session, con-
trast injection through the gallbladder fossa drain revealed no 
residual calculi and resolution of both duodenal and colonic 
fistulae. The drain was subsequently downsized to a 10-Fr de-
stringed drain (MAC-LOC drain; Cook Medical), which was 
gradually withdrawn over three consecutive days as minimal 

Fig. 3. (A) The Spyglass Discover percutaneous endoscope was used to visualize the gallstones percutaneously, while a bipolar electrohydrau-
lic lithotripsy system (B, C) was used for lithotripsy. (D) Fragments of gallstones lithotripsied by bipolar electrohydraulic lithotripsy system, 
retrieved by a 1 cm basket. 
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drainage was observed. The drain was eventually removed, and 
the patient was discharged uneventfully 17 days after initial di-
agnosis. 

Percutaneous peritonoscopy (SpyGlass Discover) in com-
bination with bipolar electrohydraulic lithotripsy and use of 
retrieval baskets was able to successfully visualize and retrieve 
intraabdominal dropped gallstones. Ultimately, this approach 
helped resolve abscess and bowel fistulae which were a conse-
quence of dropped gallstones after cholecystectomy. 

Interventional radiologists have been removing gallstones 
since 1973.7 However, it was not until 1992 that the use of per-
cutaneous endoscopy and electromagnetic lithotripsy was eval-
uated in 58 patients, achieving a success rate of 96%.8 This result 
compared favorably to extracorporeal shockwave lithotripsy; 
which resulted in recurrent cholelithiasis in 70% patients, and 
medical therapy; which resulted in recurrent cholelithiasis in 
50% to 70% of patients.9 In the intervening years, percutane-
ous endoscopy has been widely accepted as a safe and effective 
modality for gallstone retrieval in patients with cholecystitis 
and contraindications for cholecystectomy,8 but has not been 
utilized to facilitate removal of dropped gallstones. 

Previous studies have evaluated the use of percutaneous en-
doscopy and lithotripsy in patients with symptomatic cholelithi-
asis, reporting a mean of 1.2 sessions for 100% retrieval of gall-
stones.9 Another retrospective study of 323 patients reported 
a 93% to 100% technical success rates for cholecystoscopy and 
lithotripsy.10 The most common cause of technical failure was 
the presence of a stone lodged within the cystic duct. The com-
plication rate was reported from 2.5% to 14%.10 Bile leak was 
the most frequently observed peri-procedural complication.10 
Less common complications included acute pancreatitis, bleed-
ing, perforation of the gallbladder wall, and transient cholangi-
tis.10 

Before introduction of percutaneous endoscopy, a majority of 
patients who are ineligible for cholecystectomy were dependent 
on placement of permanent cholecystostomy tubes.10 However, 
the introduction of cholecystoscopy and lithotripsy will allow 
successful removal of cholecystostomy tubes in patients with 
contraindications to cholecystectomy.11 

Adding to the existing data on the application of percuta-
neous endoscopy and lithotripsy, we present the successful 
utilization of percutaneous endoscopy for visualization and a 
combination of bipolar electrohydraulic lithotripsy and retrieval 
baskets for removal of dropped gallstones. Dropped gallstones 

can increase risk of morbidity and mortality in this population, 
even years after surgery.12 The patient under study successful-
ly underwent three sessions of percutaneous endoscopy and 
lithotripsy for retrieval of multiple large dropped gallstones. 
Moreover, lithotripsy and removal of retained cystic duct stones 
and dropped gallstones helped resolve fistulous tracts from the 
gallbladder fossa to the small and large bowel, patient’s pain, 
and diarrhea. At the conclusion of hospitalization, the patient 
was deemed symptom-free and tube-free. 

Image-guided percutaneous endoscopy with lithotripsy and 
retrieval baskets could be used as an alternative to open surgery 
in the retrieval of dropped gallstones. In addition, this proce-
dure is able to address complications associated with dropped 
gallstones. Future studies could assess the safety, efficacy and 
cost effectiveness of this technique to further delineate the role 
of this approach compared to open surgery in the treatment of 
dropped gallstones. 

Supplementary Material 

Supplementary Video 1. Cholelithotripsy under direct video 
assisted visualization by Spyglass Discover percutaneous endo-
scope (https://doi.org/10.5946/ce.2021.278.v001).

Supplementary materials related to this article can be found on-

line at https://doi.org/10.5946/ce.2021.278. 
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Fig. 2. Colonoscopy revealing a polypoid lesion with an exposed ves-
sel.

Fig. 3. Enhancement of the normal mucosal pattern and the concen-
tric rings surrounding the polypoid lesion in narrow-band imaging.

Quiz 

An 83-year-old woman with Sjögren syndrome presented to the 
emergency unit with acute painless hematochezia. Her phys-
ical examination revealed unremarkable findings. Laboratory 
investigations showed a white blood cell count of 7,600/μL, 
hemoglobin of 13.8 g/dL, and C-reactive protein of <0.1 mg/
dL (reference range, <0.26 mg/dL). An enhanced abdominal 
computed tomography (CT) revealed an air bubble (arrow) 
and an extravasation (arrowhead) in the sigmoid colon (Fig. 1). 
The subsequent colonoscopy (Fig. 2) and narrow-band imaging 

(NBI) (Fig. 3) revealed a hemorrhagic lesion. What is the most 
likely diagnosis? 

Fig. 1. The abdominal computed tomography image showing an air 
bubble (arrow) and an extravasation of contrast (arrowhead) in the 
sigmoid colon.
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Answer 

We suspected the air bubble revealed in the abdominal CT to 
be a colonic diverticulum before performing colonoscopy (Fig. 
1, arrow). NBI disclosed a normal mucosal pattern and con-
centric rings surrounding the polypoid lesion with an exposed 
vessel that made the diagnosis of an inverted colonic divertic-
ulum (ICD) in the sigmoid colon (Fig. 3). The exposed vessel 
was treated with endoscopic hemostatic clips following which 
hematochezia has not recurred. 

Although colonic diverticular disease is common, ICD has 
been rarely reported.1-3 It often appears indistinguishable from 
the colon polyps.2 The concentric rings, which are enhanced 
by NBI or indigo carmine dye, can help in diagnosing the ICD 
without maneuvers, such as the use of air insufflation, revert-
ing the ICD with forceps, and the water jet deformation.2,3 To 
the best of our knowledge, this is the first documentation of 
ICD associated with an exposed vessel that causes diverticular 
bleeding. This case emphasized the importance of recognition 
of ICD for endoscopists to avoid potentially risky procedures. 
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Achalasia is a rare neurodegenerative motility disorder of the 
esophagus characterized by ineffective lower esophageal sphinc-
ter relaxation and the absence of organized peristalsis leading to 
dysphagia.1 First described in the early 1990s, Heller’s myotomy 
(HM) is the gold standard treatment of choice for achalasia.2 
However, peroral endoscopic myotomy (POEM), a minimally 
invasive endoscopic technique, has gained immense popularity 
for the management of achalasia since its inception in Japan in 
2008.3 It has also been widely endorsed by the American Society 
for Gastrointestinal Endoscopy in clinical practice.3 Although 
numerous studies have been performed to compare the efficacy 
and safety of POEM and HM, there continues to be a signifi-
cant paucity of data for achalasia hospitalizations that undergo 
either POEM or HM at a national level. 

We analyzed the National Inpatient Sample to identify all 
adult (≥18 years) achalasia patients admitted to the hospital 
after POEM or HM in the United States from 2016 to 2019. 

Hospitalization characteristics and clinical outcomes were com-
pared between the POEM and HM cohorts. SAS ver. 9.4 (SAS 
Institute, Cary, NC, USA) was used for statistical analysis and 
p-values ≤0.05 were considered statistically significant. 

A total of 1,885 and 11,150 achalasia patients were admitted 
to the hospital after POEM and HM, respectively, primarily 
at large urban teaching hospitals (Table 1). We did not find a 
statistically significant difference in the mean age between the 
POEM and HM cohorts (57.6 vs. 56.7 years, p=0.14). A signif-
icant Caucasian predominance was noted in both subgroups.  
Although achalasia hospitalizations that underwent POEM and 
were admitted to the hospital after had a higher comorbidity 
burden, we did not find a statistical difference in the mean 
length of stay (3.7 vs. 3.4 days, p=0.36) and mean total health-
care charge ($66,151 vs. $65,468, p=0.77) between the two 
groups. Furthermore, inpatient mortality was not observed in 
the POEM cohort. However, the all-cause inpatient mortality 
rate in the HM cohort was 0.002% (30 patients) (Table 1). 

Our data reflect an overall excellent safety profile and similar 
recovery times and costs associated with POEM and the gold 
standard procedure for the management of achalasia, HM. 
However, even though patients who underwent POEM had a 
higher comorbidity burden, the all-cause inpatient mortality in 
the POEM cohort was 0% compared to 0.002% (30 patients) in 
the HM cohort. Hence, POEM may be a less invasive and safer 
alternative for the management of achalasia in patients with 
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Table 1. Comparative analysis of hospitalization characteristics and clinical outcomes for peroral endoscopic myotomy and Heller’s myotomy 
for achalasia hospitalizations in the United States from 2016 to 2019

Variable Peroral endoscopic myotomy Heller’s myotomy p-value
Total no. of hospitalizations 1,885 11,150
Mean age (yr) 57.58 56.73 0.40
Age groups (yr) 0.14
 18–34 285 (15.1) 1,365 (12.2)
 35–49 305 (16.2) 2,175 (19.5)
 50–64 540 (28.6) 3,485 (31.3)
 65–79 600 (31.8) 3,440 (30.9)
 ≥80 155 (8.2) 685 (6.1)
Sex 0.66
 Male 935 (49.6) 5,395 (48.4)
 Female 950 (50.4) 5,755 (51.6)
Race 0.83
 White 1,245/1,820 (68.4) 7,260/10,590 (68.6)
 Black 270/1,820 (14.8) 1,540/10,590 (14.5)
 Hispanic 175/1,820 (9.6) 1,170/10,590 (11.0)
 Asian 50/1,820 (2.7) 275/10,590 (2.6)
 Other 80/1,820 (4.4) 345/10,590 (3.3)
Charlson comorbidity index 0.002
 0 1,060 (56.2) 6,690 (60.0)
 ≥1 825 (43.8) 4,460 (40.0)
Hospital region <0.001
 Northeast 635 (33.7) 1,995 (17.9)
 Midwest 405 (21.5) 2,280 (20.4)
 South 610 (32.4) 4,405 (39.5)
 West 235 (12.5) 2,470 (22.2)
Hospital bed size <0.001
 Small 45 (2.4) 1,085 (9.7)
 Medium 215 (11.4) 2,250 (20.2)
 Large 1,625 (86.2) 7,815 (70.1)
Hospital location and teaching status <0.001
 Rural 10 (0.5) 180 (1.6)
 Urban non-teaching 60 (3.2) 1,100 (9.9)
 Urban teaching 1,815 (96.3) 9,870 (88.5)
Expected primary payer 0.98
 Medicare 825 (43.8) 4,730 (42.4)
 Medicaid 215 (11.4) 1,230 (11.0)
 Private 740 (39.3) 4,565 (40.9)
 Self-pay 50 (2.7) 250 (2.2)
 Other 55 (2.9) 340 (3.0)
Median household income (quartile) 0.0015
 1st (0–25th) 440/1,860 (23.7) 3,170/10.990 (28.8)
 2nd (26th–50th) 510/1,860 (27.4) 2,660/10.990 (24.2)
 3rd (51st–75th) 395/1,860 (21.2) 3,010/10.990 (27.4)
 4th (76th–100th) 515/1,860 (27.7) 2,150/10.990 (19.6)
Length of stay (day) 3.68 3.37 0.36
Total hospital charge (United States dollar) 66,151 65,468 0.77
Inpatient mortality 0 (0) 30 (0.002) -

Values are presented as number (%).
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more comorbidities. Further prospective multicenter studies are 
needed to investigate these findings. 
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Care Committee for other types of articles when necessary. The 

content of each article is the responsibility of the authors and not 

of CE.

Originality and duplicate publication

Manuscripts that are under review or published by other journals 

will not be accepted for publication in CE. Any part of the accept-

ed manuscript should not be duplicated in any other scientific 

journal without permission from the Editorial Board, although the 

figures and tables can be used freely if the original source is veri-

fied according to the Creative Commons Attribution Noncom-

mercial License (https://creativecommons.org/licenses/by-

nc/4.0/). It is mandatory for all authors to resolve any copyright is-

sues when citing a figure or table from another journal that is not 

open access.

Secondary publication

It is possible to republish the manuscript if it satisfies the condi-

tion of secondary publication of the recommendations from the 

ICMJE (http://www.icmje.org/recommendations/browse/publish-

ing-and-editorial-issues/overlapping-publications.html).

Authorship

All authors must have made a significant intellectual contribution 

to the manuscript according to the criteria formulated by the In-

ternational Committee of Medical Journal Editors (ICMJE). Each 

author should have sufficiently participated in the work to take 

public responsibility for the content. Authorship credit should be 

based on (1) substantial contributions to conception and design, 

acquisition of data, or analysis and interpretation of data; (2) draft-

ing the article or revising it critically for important intellectual 

content; (3) final approval of the version to be published; and (4) 

agreement to be accountable for all aspects of the work in ensur-

ing that questions related to the accuracy or integrity of any part 

of the work are appropriately investigated and resolved. All au-

thors should meet criteria 1, 2, 3, and 4. All authors must state that 

they have approved the final submitted draft.

•  Author contributions: Author contributions should be written 

according to "Contributor Roles in CRediT" format (https://casrai.

org/credit/).

•  Contributors: Any researcher who does not meet all four ICMJE 

criteria for authorship discussed above but contributes substan-

tively to the study in terms of idea development, manuscript 

writing, conducting research, data analysis, and financial support 

should have their contributions listed in the Acknowledgments 

section of the article.

•  Correction of authorship: Any changes to the author list after 

submission, such as a change in the order of the authors or the 

deletion or addition of authors, should only be made before the 

manuscript has been accepted and must be approved by the 

Editor. To request such a change, the Editor must receive the fol-

lowing from the corresponding author: (a) an explanation for the 

change to the author list and (b) written confirmation (e-mail, 

letter) from all authors that they agree with the addition, remov-

al, or rearrangement. In the case of addition or removal of au-

thors, this includes confirmation from the author being added or 

removed.

•  Role of the corresponding author: The corresponding author 

takes primary responsibility for communication with the journal 

during the manuscript submission, peer review, and publication 

process, and typically ensures that all the journal’s administrative 

requirements are met, such as providing details of authorship, 

ethics committee approval, clinical trial registration documenta-

tion, and gathering conflict of interest forms and statements. 

The corresponding author should be available throughout the 

submission and peer-review process to respond to editorial que-

ries in a timely manner, and after publication, should be avail-

able to respond to critiques of the work and cooperate with any 

requests from the journal for data, additional information, or 

questions about the article.

Registration of clinical trial research

Any research involving a clinical trial should be registered with a 

primary national clinical trial registration site such as CRIS 

(https://cris.nih.go.kr/cris/index/index.do) or other primary na-

tional registry sites accredited by the World Health Organization 

(https://www.who.int/clinical-trials-registry-platform) or clinical-

trials.gov (http://clinicaltrials.gov/), a service of the United States 
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National Institutes of Health.

Conflicts of interest

A conflict of interest exists when an author (or the author’s institu-

tion), reviewer, or editor has financial or personal relationships 

that inappropriately influence (bias) their actions (such relation-

ships are also known as dual commitments, competing interests, 

or competing loyalties). The impact of these relationships can 

vary from being negligible to having a great potential for influ-

encing reporting or judgment. Not all relationships represent true 

conflicts of interest. Nevertheless, the potential for a conflict of in-

terest can exist regardless of whether an individual believes that 

the relationship affects their scientific judgment. Financial rela-

tionships (such as employment, consultancies, stock ownership, 

honoraria, and paid expert testimony) are the most easily identifi-

able conflicts of interest and are the most likely to undermine the 

credibility of the journal, authors, and science itself. However, 

conflicts can occur for other reasons, such as personal relation-

ships, academic competition, and intellectual passion (http://

www.icmje.org/conflicts-of-interest/). Authors must disclose any 

potential conflicts of interest in the manuscript. Conflicts of inter-

est may occur during the research process; however, disclosure it-

self is an important point that can negate the conflict. Disclosure 

allows the editors, reviewers, and readers to approach the manu-

script with an understanding of the situation in which the re-

search work was performed.

Management of research and publication misconduct

When the journal faces suspected cases of research or publication 

misconduct, such as redundant (duplicate) publication, plagia-

rism, the use of fraudulent or fabricated data, changes in author-

ship, undisclosed conflicts of interest, ethical problems with a 

submitted manuscript, a reviewer who has appropriated an au-

thor’s idea or data, or complaints against editors, a resolution pro-

cess will be undertaken. The resolution process will follow the 

flowchart provided by the Committee on Publication Ethics 

(COPE) (http://publicationethics.org/resources/flowcharts). Dis-

cussions and decisions regarding suspected cases of research or 

publication misconduct will be conducted by the Editorial Board.

Editorial responsibilities

The Editorial Board will continuously work to monitor and safe-

guard publication ethics through guidelines for retracting articles; 

the maintenance of the integrity of the academic record; ensuring 

that business needs do not compromise intellectual or ethical 

standards; publishing corrections, clarifications, retractions, and 

apologies when needed; and ensuring that there is no plagiarism 

or fraudulent data in publications. Editors have the following re-

sponsibilities: the responsibility and authority to reject/accept ar-

ticles, to ensure the absence of conflicts of interest with respect to 

articles they reject/accept, the acceptance of a paper when rea-

sonably certain, the publication of corrections or retractions when 

errors are found, and the preservation of the anonymity of re-

viewers.

2. Editorial policy

Copyright

The copyright of any paper published in this journal belongs to 

the Korean Society of Gastrointestinal Endoscopy. However, the 

legal responsibility remains with the authors. Public announce-

ments of the content before publication are allowed only if re-

quired as a result of a public health emergency. All authors must 

sign the Transfer of Copyright Agreement when they submit their 

manuscript. The paper will not be published until the copyright 

transfer is complete.

Open access policy

CE is an open-access journal distributed under the terms of the 

Creative Commons Attribution Noncommercial License (https://

creativecommons.org/licenses/by-nc/4.0/), which permits unre-

stricted noncommercial use, distribution, and reproduction in any 

medium, provided that the original work is properly cited. It is not 

necessary to request permission from the publisher to use the ta-

bles or figures of articles published in CE in other journals or 

books for scholarly and educational purposes.

Data sharing

CE encourages data sharing wherever possible unless ethical, pri-

vacy, or confidentiality concerns prevent this. Authors may depos-

it their data in a publicly accessible repository and include a link 

to the DOI within the text of the manuscript.

•  Clinical trials: CE accepts the ICMJE recommendations for data 

sharing statement policy (http://www.icmje.org/recommenda-

tions/browse/publishing-and-editorial-issues/clinical-trial-regis-

tration.html). Authors may refer to the editorial, “Data Sharing 

Statements for Clinical Trials: A Requirement of the International 

Committee of Medical Journal Editors,” in Journal of Korean Med-

ical Science (https://doi.org/10.3346/jkms.2017.32.7.1051).
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Archiving policy

CE provides electronic backup and preservation of access to the 

journal content from the 44th volume, 2011, in the event the jour-

nal is no longer archived in PubMed Central (https://www.ncbi.

nlm.nih.gov/pmc/journals/1800/) or the National Library of Korea 

(https://www.nl.go.kr/). Authors can archive the publisher’s ver-

sion/PDF of a previously published article.

Preprint policy

A preprint is a version of a scholarly paper preceding formal peer 

review and publication in a peer-reviewed scholarly journal. CE al-

lows authors to submit preprints to the journal, without consider-

ing this to be a duplicate submission or publication. CE recom-

mends that authors disclose the existence of a preprint with its 

DOI in a letter to the editor during the submission process. Other-

wise, a plagiarism check program—Similarity Check (Crosscheck) 

—may flag the manuscript as containing excessive duplications.  

A preprint submission will be processed using the same peer-re-

view process as a regular submission. If a preprint is accepted for 

publication, the authors should update the information on the 

preprint site with a link to the article published in CE, including 

the DOI for the CE article. It is strongly recommended that authors 

cite the article in CE instead of the preprint in their next submis-

sion to journals.

3. Manuscript submission and peer review

Manuscript submission

Any physician or researcher involved in clinical or basic research 

on gastrointestinal endoscopy can submit a manuscript for publi-

cation in CE. Please visit the manuscript management system 

(https://submit.e-ce.org/), as only online submissions will be con-

sidered for publication. Please consult the submission checklist 

(https://submit.e-ce.org/about/Checklist.php) prior to submission 

to ensure that all required elements have been included. The 

Copyright Transfer Agreement (https://submit.e-ce.org/about/

Author.php) should be signed by all authors and submitted to the 

editorial office by fax or regular mail upon acceptance of the 

manuscript. The corresponding author should submit the manu-

script.

Peer review

Every submitted manuscript will be peer-reviewed by at least two 

reviewers before a decision is made to accept, reject, or return it 

for revision. The review system is single-blinded, so the authors 

cannot identify the reviewers. The review process is conducted 

using a manuscript management system. If the authors are asked 

to revise the manuscript, they should revise it based on the re-

viewers’ comments or provide a reasonable answer to the review-

ers’ comments, justifying why a suggested revision has not been 

made. The authors should reply and upload the revised manu-

script within eight weeks after receiving the review results. Other-

wise, the manuscript is considered to have been withdrawn. 

However, the authors can extend the revision period if more time 

is required.

Submission from editorial board members

All manuscripts from editors, employees, or members of the edi-

torial board are processed in the same way as other unsolicited 

manuscripts. During the review process, editors, employees, or 

members of the editorial board will not engage in the selection of 

reviewers or the decision-making process for manuscripts on 

which they are authors. Editors will not handle their own manu-

scripts even if they are commissioned articles.

4. Publication types

Original articles

These describe new findings from clinical studies or basic re-

search that may contribute to clinical diagnosis and treatment, or 

an understanding of pathogenesis or epidemiology.

Review articles

A concise compilation of the knowledge and skills in a specific 

area to provide hints for patient management or outline recent 

research activity. A review article is usually invited by the editorial 

board.

Systematic review and meta-analysis

These answer well-defined research questions by appraising the 

current literature. These should follow the PRISMA guidelines 

(Preferred Reporting Items for Systematic Reviews and Me-

ta-Analyses). In addition, CE recommends registration of the 

protocol of the systematic review and meta-analysis in the 

PROSPERO database (International Prospective Register of Sys-

tematic Reviews).

Editorials

Editorials express opinions on current topics of interest or provide 

comments on papers published elsewhere in the same issue. Edi-
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torials are usually solicited by the editor.

Case reports

A report on a single case or an analysis of a few cases to add to 

the clinical spectrum. The case should be clinically significant, 

new, and rare.

Brief reports

Reserved for the rapid and concise circulation of simple, but 

meaningful, data, remarkable preliminary findings before publi-

cation of a full report, or a follow-up study.

Letters to the editor

Any comments or opinions on published papers or suggestions 

for the journal are welcomed.

5. Manuscript preparation
The manuscript should be prepared using Microsoft Word. It 

should be formatted with double line spacing and 10-point font 

on A4-sized paper. The pages should be numbered consecutively, 

beginning from the title page.

Standard metric units

These units are used to describe length, height, weight, and vol-

ume. The unit of temperature is the degree Celsius (°C). All other 

units are expressed according to the International System of Units 

(SI). All units must be preceded by a single space, except for the 

percentage (%) and temperature (°C).

Reporting guidelines for specific study designs

Authors are encouraged to consult the reporting guidelines rele-

vant to their specific research design. Good sources of reporting 

guidelines are the EQUATOR Network (https://www.equator-net-

work.org/home/) and the United States National Institutes of 

Health/National Library of Medicine (https://www.nlm.nih.gov/

services/research_report_guide.html).

CONSORT/STROBE/PRISMA: Randomized controlled trials must 

be presented according to the CONSORT guidelines (http://www.

consort-statement.org). Observational studies must be conduct-

ed according to the STROBE guidelines (https://www.strobe-state-

ment.org). Meta-analyses must be presented according to the 

PRISMA guidelines (http://www.prisma-statement.org/PRISMAS-

tatement).

The checklist for the appropriate guidelines must be filled out and 

attached to the submission. Checklists are available as links in the 

Attach Files section of the submission process.

Cover letter

A cover letter should inform the editor that neither the submitted 

material nor portions of it have been published previously, or are 

under consideration for publication elsewhere. When more than 

one related manuscript has been published or is under consider-

ation for publication in this or other journals, the authors must 

declare this in their letter and enclose copies of those publications 

for editorial perusal. Failure to do so may lead to automatic rejec-

tion of the submitted manuscript. The corresponding author cer-

tifies that all listed authors participated meaningfully in the study 

and that they have seen and approved the final manuscript.

The manuscript should be in the following order:

Original articles: title page (including ethical statements, conflicts 

of interest, funding, acknowledgments, author contributions), ab-

stract, main body (introduction, methods, results, discussion), ref-

erences, figure legends, tables, and figures.

Review articles: title page (including ethical statements, conflicts 

of interest, funding, acknowledgments, author contributions), ab-

stract, main body (introduction, main text, conclusions), figure 

legends, tables, and figures.

Systematic review and meta-analysis: title page (including ethical 

statements, conflicts of interest, funding, acknowledgments, au-

thor contributions), abstract, main body (introduction, main text, 

conclusions), references, figure legends, tables, and figures.

Editorials: title page (including ethical statements, conflicts of in-

terest, funding, acknowledgments, author contributions), main 

body, references (figure legends, tables, and figures if included).

Case reports: title page (including ethical statements, conflicts of 

interest, funding, acknowledgments, author contributions), ab-

stract, main body (introduction, case report, discussion), referenc-

es, figure legends, tables, and figures. 

Brief reports, Letters to the editor: title page (ethical statements, 

conflicts of interest, funding, acknowledgments, author contribu-

tions), main body, references (figure legends, tables, and figures if 

included).
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Title page

The title page should contain the title of the paper, full names of 

the authors (including ORCID iD), institutional affiliation, corre-

sponding author’s name and contact information, and notes. A 

running title of no more than 50 characters should be included. 

The notes must include ethical statements, conflicts of interest, 

funding, author contributions, and acknowledgments.

Ethical statements: When reporting experiments including hu-

man or animal subjects, the authors should indicate whether they 

have received approval from the IRB for the study and consent 

from the included patients.

Conflicts of interest: The authors must declare any potential con-

flicts of interest. If a supplier of medicine or medical equipment is 

involved, the authors should clarify any commercial relationship 

with the manufacturer or research funds received from the manu-

facturer. Conflicts of interest exist when an author (or the author’s 

institution), reviewer, or editor has financial or personal relation-

ships that may inappropriately influence (bias) his or her actions 

(such relationships are also known as dual commitments, com-

peting interests, or competing loyalties). If the authors have noth-

ing to disclose, please state: “The authors have no potential con-

flicts of interest.”

Funding: Any funding provided to support the research should 

be described here. Providing a FundRef ID is recommended, in 

addition to the name of the funding agency, country, and, if avail-

able, the grant number. If the funding agency does not have a 

FundRef ID, please ask that agency to contact the FundRef regis-

try (e-mail: fundref.registry@crossref.org). Additional detailed pol-

icy of FundRef description is available from https://www.crossref.

org/fundref/.

Author contributions: Author contributions should be written in 

the following format (according to the CRediT – Contributor Roles 

Taxonomy) as described at https://credit.niso.org/. (1) Conceptu-

alization, (2) Data curation, (3) Formal analysis, (4) Funding acqui-

sition, (5) Investigation, (6) Methodology, (7) Project administra-

tion, (8) Resources, (9) Software, (10) Supervision, (11) Validation, 

(12) Visualization, (13) Writing-original draft, and (14) Writing-re-

view & editing. One author can have more than one contributor 

role, and individual contributor roles may not have an author allo-

cated.

Acknowledgments: A brief acknowledgment of persons who 

made a genuine contribution may be included. The authors are 

responsible for obtaining written permission to use copyrighted 

text or illustrations.

If any of the sections are not relevant to the manuscript, please in-

clude the heading and write “None” for that section.

Abstract

The abstract for an original article or systematic review and me-

ta-analysis should be described continuously under the subhead-

ings Background/Aims, Methods, Results, and Conclusions, and is 

limited to 200 words. Abstracts for care reports are limited to 150 

words, without subheadings. Additionally, abstracts for review ar-

ticles are limited to 200 words. The abstract should not contain 

references. Five or fewer keywords should be supplied below the 

abstract and should use terms listed in the Medical Subject Head-

ings (MeSH) database.

Original articles: The rationale for the study and pertinent back-

ground should be outlined in the Introduction. The Introduction 

should not contain the results or conclusions. The Methods 

should outline the scheme of the study, materials, and methods, 

in that order. It should clearly state how the diagnosis of the pa-

tient was confirmed and how the patient was observed. The 

Methods should describe the investigations in sufficient detail so 

that another investigator could repeat the work. Ethical guide-

lines for human or animal studies should be described and the 

registration number of the IRB or institutional animal welfare 

committee approval should be cited. Whether informed consent 

was obtained from the persons involved in the study must be 

stated in the Methods. The Results should be presented in a logi-

cal sequence. Statistical analyses should be appropriate for the 

different measurements. Subheadings may be used in this sec-

tion. If a table is used, the content should not be repeated in the 

main text. The Discussion considers the results in relation to any 

hypothesis presented in the Introduction. This should emphasize 

new observations. The data provided in the Results should not be 

reiterated.

Review articles: Substantive reviews of systematic and clinical 

topics in gastroenterology will be considered for publication. 

They will be evaluated by peer review of the manuscript before 

consideration for publication. The inclusion of at least one table 

or figure pertaining to the topic is highly recommended.
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Systematic review and meta-analysis: The number of authors is 

limited to 14. The maximum word count is 3,500 words. Systemat-

ic review and meta-analysis must answer well-defined research 

questions by critically appraising the current literature. Meta-anal-

ysis should not be performed when the quality of the primary 

studies is suboptimal.

Editorials: This article type should have fewer than three authors 

and should not exceed 1,000 words. No subdivisions are required. 

Tables and figures may be included. The total number of referenc-

es should be limited to a maximum of 10.

Case reports: The format should include Introduction, Case report, 

and Discussion sections similar to those of an original article. The 

maximum word count is 1,500 words. The number of authors is 

limited to eight. The number of references should not exceed 20, 

and there should be no more than five figures.

Brief reports: This article type should not exceed 1,500 words, and 

there should be no more than three tables and figures. The main 

text should not be divided into sections. Informed consent from 

the persons involved must be obtained and stated in the manu-

script. The number of references is limited to ten. Otherwise, the 

format is the same as that for case reports.

Letters to the editor: A reader can file an inquiry or addition and 

authors or editors can comment on it. A letter should amount to 

no more than one printed page. No more than two tables, figures, 

or photographs may be attached.

References

References must be arranged according to the chronological or-

der of their appearance in the manuscript, with the correspond-

ing citation numbers formatted as superscripts. List all authors if 

an article has six or fewer authors. List the first three authors fol-

lowed by “et al.” if an article has seven or more authors. Journal ti-

tles are abbreviated in accordance with the Medline format. 

Non-published articles cannot be cited, but if such information 

has to be cited, the terms “personal communication” or “unpub-

lished article” must be stated in the text. The references should be 

formatted as follows:

Journal articles

1.  Graham KS, Ingram JD, Steinberg SE, Narkewicz MR. ERCP in the 

management of pediatric pancreatitis. Gastrointest Endosc 

1998;47:492–495.

2.  Purcell R. The hepatitis C virus: overview. Hepatology 1997;26(3 

Suppl 1):S11–S14.

Books

3.  Classen M, Tytgat G, Lightdale C. Gastroenterological endosco-

py. 2nd ed. New York (NY): Thieme; 2010.

4.  Korelitz BI, Felder JB. Gastrointestinal complications of ulcer-

ative colitis and Crohn’s disease. In: Kirsner JB, Shorter RG, eds. 

Inflammatory bowel disease. 4th ed. Baltimore: Williams & 

Wilkins; 1995. p. 437–460.

Websites

5.  2020 Guidance on Decontamination of Equipment for Gastro-

intestinal Endoscopy [Internet]. London: The British Society of 

Gastroenterology; c2020 [cited 2021 May 31]. Available from: 

https://www.bsg.org.uk/clinical-resource/guidance-on-decon-

tamination-of-equipment-for-gastrointestinal-endoscopy/.

Otherwise, the references follow the bibliographic standard de-

tailed in Citing Medicine, 2nd ed, published by the National Li-

brary of Medicine (https://www.ncbi.nlm.nih.gov/books/NBK7256/).

Tables and figures

Tables require a heading, and figures require a heading and a cap-

tion. Each table and figure must be cited in the text and num-

bered consecutively in Arabic numerals according to the order of 

citation. All non-standard abbreviations must be explained in the 

footnotes below the table. If a symbol is used in a table, footnote 

it with a), b), c)… as a superscript, in order, and place the explana-

tory matter in the footnote below. Photographic images should 

be submitted in jpg, tiff, gif, png, or ppt format with a resolution 

of at least 600 dpi. The name of the stain and magnification 

should be included for microscopic figures.

Video or animation

Submission of videos or animations is encouraged. If the content 

of a video or animation differs, a maximum of three files can be 

submitted. Each file should not exceed 5 minutes in length and 

30 megabytes in size. The total length of all files should not ex-

ceed 7 minutes in length and 90 megabytes in size. The file format 

should be avi, asf, or wmv.
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6. Manuscripts accepted for publication

Final version

After a paper has been accepted for publication, the author(s) 

should submit the final version of the manuscript. The names and 

affiliations of authors should be double-checked, and if the origi-

nally submitted image files were of poor resolution, higher reso-

lution image files should be submitted at this time. TIFF and PDF 

formats are preferred for the submission of digital files of photo-

graphic images. Symbols (e.g., circles, triangles, squares), letters 

(e.g., words, abbreviations), and numbers should be large enough 

to be legible when the figure is reduced to match the journal’s 

column widths. All symbols must be defined in the figure cap-

tions. If references, tables, or figures are moved, added, or deleted 

during the revision process, they must be renumbered to reflect 

such changes so that all tables, references, and figures are cited in 

numeric order.

Manuscript corrections

Before publication, the manuscript editor will correct the manu-

script to meet the standard publication format. The author(s) 

must respond within two working days when the manuscript edi-

tor contacts the author for revisions. If the response is delayed, 

the publication of the manuscript may be postponed to the next 

issue.

Galley proof

The author(s) will receive the final version of the manuscript as a 

PDF file. The authors must notify the Editorial Office (or printing 

office) of any errors found in the file within two working days of 

receipt. Any errors found after this time are the responsibility of 

the author(s) and will have to be corrected as an erratum.

7. Article processing charge
Invited papers, original articles, and systematic review and me-

ta-analysis are exempt from article processing charges until there 

is a policy change. The article processing charge is 200 USD for 

case reports and 100 USD for brief reports.

Initial version October, 1981
Revised April 23, 2004; October 12, 2004; February 16, 2005; July 24, 
2005; February 8, 2006; June 13, 2007; January 11, 2008; July 30, 2008; 
January 30, 2009; February 25, 2011; December 12, 2011; October 24, 
2012; October 7, 2013; May 19, 2014; May 20, 2016; May 26, 2017; Janu-
ary 23, 2018; March 26, 2019; November 30, 2020; January 30, 2021; 
July 30, 2021; and most recently March 1, 2022.
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[원료약품 및 그 분량] 1캡슐(354mg) 중 [유효성분]: 니자티딘(USP) 150mg, [첨가제]: 옥수수전분, 디메티콘, 상-황색,하-담황색, 전호화분전분, 스테아르산마그네슘  [성상] 백색~회백색의 분말을 충진한 상부황색, 하부담황색의 캅슐제 [효능·효과] 1. 활동성 위·십이지장 궤양 치료 및 십이지장 궤양 재발방지 2. 

내시경상으로 진단된 미란성 및 궤양성 식도염, 위식도 역류질환(GERD)에 기인한 가슴쓰림(heartburn) 증상의 치료 3. 다음 질환의 위점막병변(미란, 출혈, 발적, 부종)의 개선: 급성위염, 만성위염의 급성 악화기 [용법·용량] 1. 활동성 위·십이지장 궤양 치료: 성인은 니타지틴으로서 1회 300mg을 1일 1회 취침시에 

투여하거나, 1회 150mg을 1일 2회 아침, 저녁으로 경구 투여 한다. 대부분 4주 이내에 치유되지만 필요한 경우 8주까지 투여한다. 활동성 위궤양의 경우 악성여부를 반드시 치료전에 확인해야 한다. 2. 십이지장 궤양 재발방지: 성인은 십이지장 궤양 치유 후 1회 150mg을 1일 1회 취침시에 경구투여한다. 치료는 1년까지 

계속될 수 있으며, 그 이상의 장기투여에 대한 결과는 알려져 있지 않다. 3. 위식도역류질환: 성인은 1회 150mg을 1일 2회 아침, 저녁 경구투여한다. 치료는 12주까지 계속될 수 있다. 4. 위점막병변 개선: 성인은 1회 150mg을 1일 2회 아침, 저녁으로 2주간 경구투여한다. 5. 중증 신장기능 부전 환자를 위한 투여량 

조정(제품설명서 참고) [사용상의 주의사항] 1. 금기: 이 약 및 다른 H2-수용체 길항제에 과민증의 병력이 있는 환자. (H2-수용체 길항제에서 교차 감수성이 관찰되었다.) 2. 신중투여 1) 약물 과민증의 병력이 있는 환자 2) 간장애 환자 3) 신장애 환자 (혈중농도가 지속될 수있으므로 투여량을 감소하거나 투여간격을 

두고 사용한다.) [저장방법] 밀폐용기, 실온(1~30°C)보관 [사용기간] 제조일로부터 24개월 [포장단위] 28캡슐/병, 100캡슐/병 [제조자]                      경기도 화성시 향남읍 제약공단4길 35-14 

※ 본 의약품은 엄격한 품질관리를 필한 제품입니다. 만약 구입시 사용기한 또는 유효기간이 지났거나 변질, 변패, 오염되었거나 손상된 의약품은 공정거래위원회 고시(소비자 분쟁해결기준)에 의거, 구입한 약국 및 의약품 판매업자를 통해 교환 또는 환불 받을 수 있습니다.

※ 부작용보고 및 피해구제상담: 한국의약품안전관리원(1644-6223) 대웅 제약 소비자센터(수신자 부담전화): 080-550-8308~9(www.daewoong.co.kr) 자세한 최신의 허가사항은 식약처 의약품통합정보시스템(https://nedrug.mfds.go.kr) 또는 제품설명서를 참조하시기 바랍니다.

액시드캡슐150밀리그람(니자티딘 150mg)

[원료약품 및 그 분량] 1캡슐(354mg) 중 [유효성분]: 니자티딘(USP) 150mg, [첨가제]: 옥수수전분, 디메티콘, 상-황색,하-담황색, 전호화분전분, 스테아르산마그네슘  [성상] 백색~회백색의 분말을 충진한 상부황색, 하부담황색의 캅슐제 [효능·효과] 1. 활동성 위·십이지장 궤양 치료 및 십이지장 궤양 재발방지 2. 

내시경상으로 진단된 미란성 및 궤양성 식도염, 위식도 역류질환(GERD)에 기인한 가슴쓰림(heartburn) 증상의 치료 3. 다음 질환의 위점막병변(미란, 출혈, 발적, 부종)의 개선: 급성위염, 만성위염의 급성 악화기 [용법·용량] 1. 활동성 위·십이지장 궤양 치료: 성인은 니타지틴으로서 1회 300mg을 1일 1회 취침시에 

투여하거나, 1회 150mg을 1일 2회 아침, 저녁으로 경구 투여 한다. 대부분 4주 이내에 치유되지만 필요한 경우 8주까지 투여한다. 활동성 위궤양의 경우 악성여부를 반드시 치료전에 확인해야 한다. 2. 십이지장 궤양 재발방지: 성인은 십이지장 궤양 치유 후 1회 150mg을 1일 1회 취침시에 경구투여한다. 치료는 1년까지 

계속될 수 있으며, 그 이상의 장기투여에 대한 결과는 알려져 있지 않다. 3. 위식도역류질환: 성인은 1회 150mg을 1일 2회 아침, 저녁 경구투여한다. 치료는 12주까지 계속될 수 있다. 4. 위점막병변 개선: 성인은 1회 150mg을 1일 2회 아침, 저녁으로 2주간 경구투여한다. 5. 중증 신장기능 부전 환자를 위한 투여량 

조정(제품설명서 참고) [사용상의 주의사항] 1. 금기: 이 약 및 다른 H2-수용체 길항제에 과민증의 병력이 있는 환자. (H2-수용체 길항제에서 교차 감수성이 관찰되었다.) 2. 신중투여 1) 약물 과민증의 병력이 있는 환자 2) 간장애 환자 3) 신장애 환자 (혈중농도가 지속될 수있으므로 투여량을 감소하거나 투여간격을 

두고 사용한다.) [저장방법] 밀폐용기, 실온(1~30°C)보관 [사용기간] 제조일로부터 24개월 [포장단위] 28캡슐/병, 100캡슐/병 [제조자]                      경기도 화성시 향남읍 제약공단4길 35-14 

※ 본 의약품은 엄격한 품질관리를 필한 제품입니다. 만약 구입시 사용기한 또는 유효기간이 지났거나 변질, 변패, 오염되었거나 손상된 의약품은 공정거래위원회 고시(소비자 분쟁해결기준)에 의거, 구입한 약국 및 의약품 판매업자를 통해 교환 또는 환불 받을 수 있습니다.

※ 부작용보고 및 피해구제상담: 한국의약품안전관리원(1644-6223) 대웅 제약 소비자센터(수신자 부담전화): 080-550-8308~9(www.daewoong.co.kr) 자세한 최신의 허가사항은 식약처 의약품통합정보시스템(https://nedrug.mfds.go.kr) 또는 제품설명서를 참조하시기 바랍니다.

액시드캡슐150밀리그람(니자티딘 150mg)
[원료약품 및 그 분량] 1캡슐(354mg) 중 [유효성분]: 니자티딘(USP) 150mg, [첨가제]: 옥수수전분, 디메티콘, 상-황색,하-담황색, 전호화분전분, 스테아르산마그네슘  [성상] 백색~회백색의 분말을 충진한 상부황색, 하부담황색의 캅슐제 [효능·효과] 1. 활동성 위·십이지장 궤양 치료 및 십이지장 궤양 재발방지 2. 

내시경상으로 진단된 미란성 및 궤양성 식도염, 위식도 역류질환(GERD)에 기인한 가슴쓰림(heartburn) 증상의 치료 3. 다음 질환의 위점막병변(미란, 출혈, 발적, 부종)의 개선: 급성위염, 만성위염의 급성 악화기 [용법·용량] 1. 활동성 위·십이지장 궤양 치료: 성인은 니타지틴으로서 1회 300mg을 1일 1회 취침시에 

투여하거나, 1회 150mg을 1일 2회 아침, 저녁으로 경구 투여 한다. 대부분 4주 이내에 치유되지만 필요한 경우 8주까지 투여한다. 활동성 위궤양의 경우 악성여부를 반드시 치료전에 확인해야 한다. 2. 십이지장 궤양 재발방지: 성인은 십이지장 궤양 치유 후 1회 150mg을 1일 1회 취침시에 경구투여한다. 치료는 1년까지 

계속될 수 있으며, 그 이상의 장기투여에 대한 결과는 알려져 있지 않다. 3. 위식도역류질환: 성인은 1회 150mg을 1일 2회 아침, 저녁 경구투여한다. 치료는 12주까지 계속될 수 있다. 4. 위점막병변 개선: 성인은 1회 150mg을 1일 2회 아침, 저녁으로 2주간 경구투여한다. 5. 중증 신장기능 부전 환자를 위한 투여량 

조정(제품설명서 참고) [사용상의 주의사항] 1. 금기: 이 약 및 다른 H2-수용체 길항제에 과민증의 병력이 있는 환자. (H2-수용체 길항제에서 교차 감수성이 관찰되었다.) 2. 신중투여 1) 약물 과민증의 병력이 있는 환자 2) 간장애 환자 3) 신장애 환자 (혈중농도가 지속될 수있으므로 투여량을 감소하거나 투여간격을 

두고 사용한다.) [저장방법] 밀폐용기, 실온(1~30°C)보관 [사용기간] 제조일로부터 24개월 [포장단위] 28캡슐/병, 100캡슐/병 [제조자]                      경기도 화성시 향남읍 제약공단4길 35-14 

※ 본 의약품은 엄격한 품질관리를 필한 제품입니다. 만약 구입시 사용기한 또는 유효기간이 지났거나 변질, 변패, 오염되었거나 손상된 의약품은 공정거래위원회 고시(소비자 분쟁해결기준)에 의거, 구입한 약국 및 의약품 판매업자를 통해 교환 또는 환불 받을 수 있습니다.

※ 부작용보고 및 피해구제상담: 한국의약품안전관리원(1644-6223) 대웅 제약 소비자센터(수신자 부담전화): 080-550-8308~9(www.daewoong.co.kr) 자세한 최신의 허가사항은 식약처 의약품통합정보시스템(https://nedrug.mfds.go.kr) 또는 제품설명서를 참조하시기 바랍니다.
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Allow you the flexibility to reposition or rotate  
as much as is required to deliver better outcomes.

PENTAX Medical Hemo Clip
Performance Clip with Confidence
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Your 1st Class*, Kynteles
FIRST CHOICE CAN CHANGE 
THE JOURNEY

ABBREVIATED PRESCRIBING INFORMATION
킨텔레스 베돌리주맙 300밀리그램 
[원료 약품 및 분량] 1 바이알 중 주성분 베돌리주맙 (별규) 300 mg [효능·효과] (성인) 1. 궤양성 대장염: 보편적 치료(코르티코스테로이드제나 면역억제제 등의 치료) 또는 종양괴사인자 알파(Tumor Necrosis Factor-α) 억제제 치료에 반응을 나타내지 않거나, 반응이 없어지거나, 또는 내약
성이 없는 중등도에서 중증의 활성 궤양성 대장염의 치료. 2. 크론병: 보편적 치료(코르티코스테로이드제나 면역억제제 등의 치료) 또는 종양괴사인자 알파(Tumor Necrosis Factor-α) 억제제 치료에 반응을 나타내지 않거나, 반응이 없어지거나, 또는 내약성이 없는 중등도에서 중증의 활성 크
론병의 치료 [용법·용량] (성인) 1. 궤양성 대장염 및 크론병: 이 약 300 mg을 제 0주, 제 2주, 제 6주 이후 매 8주마다 정맥 주입한다. 이 약 투여 후 14주가 되는 시점에 치료적 유익성을 보이지 않을 경우 투여를 지속하는 것을 신중히 재고해야 한다. 반응성이 감소된 환자들에게서 투여 빈도를 
매 4주로 증가시켰을때 유익성이 나타날 수 있다. 궤양성대장염이나 크론병에서 이 약에 반응을 보인 환자들에게는 치료 기준에 따라 코르티코스테로이드제를 투여하는 것을 줄이거나 중단할 수 있다. [사용상의 주의사항] 1. 다음 환자에는 투여하지 말 것 1) 이 약 또는 이 약 구성 성분에 과민
한 자 (예: 호흡곤란, 기관지경련, 두드러기, 발적 및 심장 박동 수 증가) 2) 결핵, 패혈증, 거대세포바이러스, 리스테리아증 및 진행성 다병소성 백질뇌증 (progressive multifocal leukoencephalopathy, PML) 과 같은 기회감염과 같이 심각한 활성의 감염 상태에 있는 자. 2. 다음 환자에는 신중
히 투여할 것. 이 약은 아 나필락시스를 포함하는 과민반응에 대처하기 위해 의료전문가가 투여해야 한다. 이 약을 투여할 때 적절한 모니터링 및 의료적인 처치를 바로 사용할 수 있도록 준비되어야 한다. 주입하는 동안 주입이 완료될 때까지 환자를 주의 깊게 관찰한다. 3. 약물이상반응: 비인두
염, 기관지염, 위장염, 상기도감염, 인플루엔자, 부비강염, 인후염, 호흡기감염, 외음부질 칸디다증, 구내칸디다증, 대상포진, 폐렴, 아나필락시스반응, 아나필락시스쇼크, 두통, 감각이상, 시야흐림, 고혈압, 구강인두의 통증, 비충혈, 기침, 항문 농양, 치열, 구역, 소화불량, 변비, 복부팽창, 복부팽만, 
치질, 발진, 가려움증, 습진, 홍반, 도한, 여드름, 모낭염, 관절통, 근경련, 요통, 근력 약화, 피로, 발열, 주입부위반응(주입부위 통증 및 주입부위 자극 포함), 주입 관련 반응, 오한, 냉감 4. 일반적 주의 1) 중증의 주입관련반응 발현 시 즉시 중단 후 적절한 처치를 해야 함. 경미 또는 중등도의 주입관
련반응 발현 시 주입속도를 낮추거나 중단하고 적절한 처치를 해야 함. 2) 중증의 감염환자는 감염이 조절될 때까지 투여 시작하지 말 것. 3) 궤양성대장염, 크론병, 면역조절제 시 악성종양의 위험이 증가될 수 있음 4) 나탈리주맙 투여이력이 있는 환자는 최소 12주 간격을 두고 이 약 투여를 시작
할 것. 다른 생물학적 면역억제제 투여 환자에게 이 약 사용은 권장되지 않음. 5) 이 약 투여 전 모든 권장 백신접종을 실시할 것. 5. 상호작용, 가임여성, 임부 및 수유부에 대한 투여, 7. 소아에 대한 투여, 8. 고령자에 대한 투여, 9. 신장 또는 간 손상 환자에 대한 투여, 10 운정 및 기계 조작에 대한 
영향, 11. 과량투여, 12. 적용상의 주의, 13. 보관 및 취급상의 주의사항은 제품허가사항을 참고. ※ 자세한 제품 정보는 식품의약품안전처 의약품통합정보시스템 (https://nedrug.mfds.go.kr)의 제품 허가사항을 참고하시기 바랍니다. 

Takeda Pharmaceuticals Korea Co., Ltdㅣ서울특별시 송파구 올림픽로 300 롯데월드타워 37층
Copyright ⓒ 2019 Takeda Pharmaceutical Company Limited. All rights reserved.
Takeda and the Takeda Logo are trademarks of Takeda Pharmaceutical Company Limited, used under license.
All trademarks are the property of their respective owners.
*제품관련 의약정보(학술)문의 tel: 080-908-0971 / e-mail: medinfoAPAC@takeda.com

* FIRST CLASS는 1차 치료제군에 포함된 킨텔레스를 통해 first class 좌석과 같은 편안함을 전달하고자 하는 캠페인입니다.
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Your 1st Class*, Kynteles
FIRST CHOICE CAN CHANGE 
THE JOURNEY

ABBREVIATED PRESCRIBING INFORMATION
킨텔레스 베돌리주맙 300밀리그램 
[원료 약품 및 분량] 1 바이알 중 주성분 베돌리주맙 (별규) 300 mg [효능·효과] (성인) 1. 궤양성 대장염: 보편적 치료(코르티코스테로이드제나 면역억제제 등의 치료) 또는 종양괴사인자 알파(Tumor Necrosis Factor-α) 억제제 치료에 반응을 나타내지 않거나, 반응이 없어지거나, 또는 내약
성이 없는 중등도에서 중증의 활성 궤양성 대장염의 치료. 2. 크론병: 보편적 치료(코르티코스테로이드제나 면역억제제 등의 치료) 또는 종양괴사인자 알파(Tumor Necrosis Factor-α) 억제제 치료에 반응을 나타내지 않거나, 반응이 없어지거나, 또는 내약성이 없는 중등도에서 중증의 활성 크
론병의 치료 [용법·용량] (성인) 1. 궤양성 대장염 및 크론병: 이 약 300 mg을 제 0주, 제 2주, 제 6주 이후 매 8주마다 정맥 주입한다. 이 약 투여 후 14주가 되는 시점에 치료적 유익성을 보이지 않을 경우 투여를 지속하는 것을 신중히 재고해야 한다. 반응성이 감소된 환자들에게서 투여 빈도를 
매 4주로 증가시켰을때 유익성이 나타날 수 있다. 궤양성대장염이나 크론병에서 이 약에 반응을 보인 환자들에게는 치료 기준에 따라 코르티코스테로이드제를 투여하는 것을 줄이거나 중단할 수 있다. [사용상의 주의사항] 1. 다음 환자에는 투여하지 말 것 1) 이 약 또는 이 약 구성 성분에 과민
한 자 (예: 호흡곤란, 기관지경련, 두드러기, 발적 및 심장 박동 수 증가) 2) 결핵, 패혈증, 거대세포바이러스, 리스테리아증 및 진행성 다병소성 백질뇌증 (progressive multifocal leukoencephalopathy, PML) 과 같은 기회감염과 같이 심각한 활성의 감염 상태에 있는 자. 2. 다음 환자에는 신중
히 투여할 것. 이 약은 아 나필락시스를 포함하는 과민반응에 대처하기 위해 의료전문가가 투여해야 한다. 이 약을 투여할 때 적절한 모니터링 및 의료적인 처치를 바로 사용할 수 있도록 준비되어야 한다. 주입하는 동안 주입이 완료될 때까지 환자를 주의 깊게 관찰한다. 3. 약물이상반응: 비인두
염, 기관지염, 위장염, 상기도감염, 인플루엔자, 부비강염, 인후염, 호흡기감염, 외음부질 칸디다증, 구내칸디다증, 대상포진, 폐렴, 아나필락시스반응, 아나필락시스쇼크, 두통, 감각이상, 시야흐림, 고혈압, 구강인두의 통증, 비충혈, 기침, 항문 농양, 치열, 구역, 소화불량, 변비, 복부팽창, 복부팽만, 
치질, 발진, 가려움증, 습진, 홍반, 도한, 여드름, 모낭염, 관절통, 근경련, 요통, 근력 약화, 피로, 발열, 주입부위반응(주입부위 통증 및 주입부위 자극 포함), 주입 관련 반응, 오한, 냉감 4. 일반적 주의 1) 중증의 주입관련반응 발현 시 즉시 중단 후 적절한 처치를 해야 함. 경미 또는 중등도의 주입관
련반응 발현 시 주입속도를 낮추거나 중단하고 적절한 처치를 해야 함. 2) 중증의 감염환자는 감염이 조절될 때까지 투여 시작하지 말 것. 3) 궤양성대장염, 크론병, 면역조절제 시 악성종양의 위험이 증가될 수 있음 4) 나탈리주맙 투여이력이 있는 환자는 최소 12주 간격을 두고 이 약 투여를 시작
할 것. 다른 생물학적 면역억제제 투여 환자에게 이 약 사용은 권장되지 않음. 5) 이 약 투여 전 모든 권장 백신접종을 실시할 것. 5. 상호작용, 가임여성, 임부 및 수유부에 대한 투여, 7. 소아에 대한 투여, 8. 고령자에 대한 투여, 9. 신장 또는 간 손상 환자에 대한 투여, 10 운정 및 기계 조작에 대한 
영향, 11. 과량투여, 12. 적용상의 주의, 13. 보관 및 취급상의 주의사항은 제품허가사항을 참고. ※ 자세한 제품 정보는 식품의약품안전처 의약품통합정보시스템 (https://nedrug.mfds.go.kr)의 제품 허가사항을 참고하시기 바랍니다. 
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* FIRST CLASS는 1차 치료제군에 포함된 킨텔레스를 통해 first class 좌석과 같은 편안함을 전달하고자 하는 캠페인입니다.
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Maintaining disease control is
the ultimate goal:

오랜 치료 여정을 

휴미라Ⓡ가 함께합니다.
15년 이상의 경험을 가진 휴미라Ⓡ가 

환자들과 함께합니다.1

Many years with
conventional therapy

Achieving disease control
with HUMIRAⓇ2

Maintaining disease
control with HUMIRAⓇ2

【제품명】 휴미라펜주 40mg/0.4ml, 휴미라프리필드시린지주 40mg/0.4ml, 휴미라프리필드시린지주 20mg/0.2ml (아달리무맙, 유전자재조합) 【효능•효과】 성인 1. 류마티스 
관절염: 메토트렉세이트를 포함한 DMARDs(disease-modifying anti-rheumatic drugs)에 대한 반응이 적절하지 않은 성인의 중등도에서 중증의 활동성 류마티스 관절염의 치료. 
이전에 메토트렉세이트로 치료받지 않은 성인의 중증의 활동성 및 진행성 류마티스 관절염의 치료. 이 약은 단독투여 또는 메토트렉세이트나 다른 DMARDs와 병용 투여할 수 
있다. 메토트렉세이트에 내약성이 없거나 지속적인 병용투여가 부적절한 경우에는 단독 투여한다. 이 약과 메토트렉세이트와의 병용투여는 관절손상 진행속도를 감소시키고
(X-선측정 결과) 신체활동기능을 향상시킨다. 2. 건선성 관절염: 이전에 DMARDs(disease-modifying anti-rheumatic drugs)에 대한 반응이 적절하지 않은 성인의 활동성 및 진행성 
건선성 관절염의 치료. 이 약은 다발성, 대칭성 아형을 지닌 환자의 말초 관절손상 진행속도를 감소시키고(X-선측정 결과), 신체활동기능을 향상시킨다. 3. 축성 척추관절염: (1)
강직성 척추염: 기존 치료에 대한 반응이 적절하지 않은 성인의 중증의 강직성 척추염의 치료, (2)방사선학적으로 강직성 척추염이 확인되지 않는 중증 축성 척추관절염: 
방사선학적 검사에서 강직성 척추염이 확인되지 않으나, 상승된 CRP 수치 및/또는 MRI상 객관적인 염증의 징후를 보이는 중증 축성 척추관절염의 치료. 이 약은 비스테로이드성 
항염증제(NSAIDs) 약물에 대한 반응이 적절하지 않거나, 불내성인 환자에 사용한다. 4. 성인 크론병(만 18세 이상): 코르티코스테로이드제나 면역억제제 등의 치료에 반응을 
나타내지 않거나, 내약성이 없는 경우 또는 이러한 치료방법이 금기인 중등도에서 중증의 활성 크론병의 치료. 유도 요법의 경우 이 약은 코르티코스테로이드제와 병용투여한다. 
코르티코스테로이드제에 내약성이 없거나, 지속적인 병용투여가 부적절한 경우 단독투여할 수 있다. 5. 건선: 전신치료 또는 광선요법이 필요한 성인의 중등도에서 중증의 만성 
판상 건선의 치료. 6. 궤양성 대장염: 코르티코스테로이드 및 6-MP(6-mercaptopurine) 또는 AZA(azathioprine)를 포함한 통상적인 치료에 대해 반응이 적절하지 않거나 내약성이 
없는 경우 또는 이러한 치료방법이 금기인 성인의 중등도에서 중증의 활성 궤양성 대장염의 치료. 7. 베체트 장염: 스테로이드 또는 면역억제제 등의 통상적인 치료에도 적절한 
반응이 나타나지 않는 베체트 장염의 치료. 8. 화농성 한선염: 기존의 전신 요법에 적절한 반응을 나타내지 않는 중등도에서 중증의 활성 화농성 한선염의 치료. 9. 포도막염: 
코르티코스테로이드에 적절한 반응을 나타내지 않은 성인의 비-감염성 중간 포도막염, 후포도막염 및 전체포도막염의 치료. 소아 1. 소아 크론병(만 6~만 17세): 일차 영양요법, 
코르티코스테로이드, 면역조절제 등의 치료에 적절한 반응을 나타내지 않거나, 내약성이 없는 경우 또는 이러한 치료방법이 금기인 소아 환자(만 6~만 17세)에서 중등도에서 중증의 
활성 크론병의 치료. 2. 소아 특발성 관절염: (1) 다관절형 소아 특발성 관절염: 하나 이상의 DMARDs(disease-modifying anti-rheumatic drugs)에 대해 부적절한 반응을 보인 만 2
세 이상의 소아 및 청소년에서 활성 다관절형 소아 특발성 관절염의 치료. (2) 골부착부위염 관련 관절염: 기존 치료에 적절한 반응을 나타내지 않거나 내약성이 없는 만 6세 이상 
어린이 및 청소년의 활성 골부착부위염 관련 관절염의 치료. 3. 소아 판상 건선: 국소 치료 및 광선요법에 적절한 반응을 나타내지 않거나 해당 치료가 부적절한 만 4세 이상의 어린이 
및 청소년의 중증 만성 판상 건선의 치료. 【용법•용량】 환자가 자가 주사하는 것이 적절하며 필요시 치료 추적이 가능하다고 의사가 판단하는 경우, 환자는 주사방법에 대한 교육을 
받은 후 이 약을 자가 주사할 수 있다. 80 mg의 투여는 하루에 40 mg을 2 번 주사한다. 160 mg의 투여는 하루에 40 mg을 4 번 주사하거나, 이틀에 걸쳐 40 mg을 2 번씩 주사할 
수 있다. 성인 1. 류마티스 관절염: 성인 류마티스 관절염 환자에 대한 이 약의 권장 용량은 아달리무맙 40 mg을 2주에 1회 피하 주사한다. 이 약을 투여하는 동안 메토트렉세이트의 
병용투여를 유지한다. 글루코코르티코이드, 살리실산염, 비스테로이드성항염증제(NSAIDs), 진통제, 다른 DMARDs의 병용투여를 유지할 수 있다. 단독요법의 경우 이 약에 대한 
반응이 감소한 환자는 40 mg 매주 투여 또는 80mg 격주 투여로 증량하면 유용한 효과를 얻을 수 있다. 2. 건선성 관절염, 강직성 척추염 및 방사선학적으로 강직성 척추염이 
확인되지 않는 중증 축성 척추관절염: 건선성 관절염, 강직성 척추염 및 방사선학적으로 강직성 척추염이 확인되지 않는 중증 축성 척추관절염 환자에 대한 이 약의 권장 용량은 
아달리무맙 40 mg을 2주에 1회 피하 주사한다. 상기 효능효과에 대해 임상적인 반응은 보통 치료 12주 이내에 나타나며, 이 기간 내에 반응을 나타내지 않는 환자의 경우에는 투여 
지속여부를 신중히 재고한다. 3. 성인 크론병: 성인 중등도에서 중증 크론병에 대한 이 약의 권장 용량은 첫 주에 아달리무맙 80 mg을 투여하고 첫 투여 후 2주 후에 40 mg을 
투여한다. 빠른 효과를 얻어야 할 필요가 있는 경우에는, 유도 요법동안 이상 반응에 대한 위험성이 증가한다는 것을 알리고, 첫 주에 160 mg을 투여하고 첫 투여 후 2주 후에 80 mg
을 투여할 수 있다. 유도요법의 경우 이 약은 코르티코스테로이드제와 병용 투여한다. 코르티코스테로이드제에 내약성이 없거나, 지속적인 병용투여가 부적절한 경우 단독 투여할 
수 있다. 유도 요법 후, 아달리무맙 40 mg을 2주에 1회 피하 주사한다. 만약 투여를 중지하고 재발의 증상과 징후가 나타나면 이 약을 재투여 할 수 있다. 8주 이상의 투여 중지 후 
재투여에 대한 경험은 거의 없다. 유지 요법 동안 임상 지침에 따라 코르티코스테로이드제의 투여를 서서히 줄일 수 있다. 이 약에 대한 반응이 감소한 환자는 40 mg 매주 투여 또는 
80mg 격주 투여로 증량하면 유용한 효과를 얻을 수 있다. 4주까지 반응을 보이지 않는 환자의 경우 12주까지 투여하여 반응을 나타낼 수 있다. 이 기간 내에 반응을 나타내지 않는 
환자의 경우에는 투여 지속여부를 신중히 재고한다. 4. 건선: 성인에 대한 이 약의 권장 용량은 첫 회에 아달리무맙 80 mg을 피하로 투여하고, 이어서 첫 투여 후 1주일 후에 40 mg
을 격주로 투여한다. 16주 이내에 반응을 나타내지 않는 환자의 경우에는 투여 지속여부를 신중히 재고한다. 충분한 반응이 나타나지 않는 환자는 40mg 매주 투여 또는 80mg 격주 
투여로 증량하여 유용한 효과를 얻을 수 있다. 증량 후 충분한 반응이 나타나지 않는 환자의 경우에는 이 약의 지속적 40mg 매주 투여 또는 80mg 격주 투여의 유용성과 위험성을 
신중히 재고한다. 5. 궤양성 대장염: 성인 중등도에서 중증의 궤양성 대장염에 대한 이 약의 권장 용량은 아달리무맙 160 mg을 투여하고 첫 투여 2주 후에 80 mg을 투여하는 것이다. 
유도 요법 후 40 mg을 격주로 피하 주사한다. 유지 요법 동안 임상 지침에 따라 코르티코스테로이드제의 투여를 서서히 줄일 수 있다. 이 약에 대한 반응이 감소한 환자 중 일부는 
40 mg 매주 투여 또는 80mg 격주 투여로 증량하여 유용한 효과를 얻을 수 있다. 지금까지 나온 데이터에 따르면 임상 반응은 대체로 투여 2 ~8주 이내에 도달한다. 이 기간 내에 
반응을 보이지 않은 환자의 경우 투여 지속여부를 신중히 재고한다. 6. 베체트 장염: 성인에 대한 이 약의 권장 용량은 첫 회에 160 mg을 피하로 투여하고 이어서 첫 투여 2주 후에 
80 mg을 투여한다. 첫 투여 4주 후부터는 40 mg을 격주로 투여한다. 12주 이내에 반응을 나타내지 않는 환자의 경우에는 투여 지속 여부를 신중히 재고한다. 7. 화농성 한선염: 이 
약의 권장용량은 첫 회에 160 mg을 피하로 투여하고, 이어서 첫 투여 2주 후에 80 mg을 투여한다. 첫 투여 4주 후부터는 40 mg을 매주 투여 또는 80mg을 격주 투여한다. 필요 시, 
이 약의 치료 기간 동안 항생제를 계속 투여할 수 있다. 12주 이내에 반응을 나타내지 않는 환자의 경우에는 투여 지속 여부를 신중히 재고한다. 치료를 중단해야 하는 경우, 40 mg 

매주 투여 또는 80mg 격주 투여로 재투여할 수 있다. 8. 포도막염: 성인에 대한 이 약의 권장 용량은 첫 회 80 mg 투여하고 이어서 첫 투여 1주 후부터 40 mg을 격주로 투여한다. 
이 약은 단독 또는 코르티코스테로이드 또는 면역억제제 (생물학적 면역억제제 제외)와 병용하여 사용할 수 있다. 코르티코스테로이드는 임상 경험에 따라 양을 줄일 수 있다. 소아 
1. 소아 크론병: 만 6세 이상의 소아 크론병 환자에서 이 약의 권장 투여 용량은 체중을 기반으로 한다. 이 약은 피하 투여한다.

체중(kg) 유도 용량 유지 용량

40kg 미만
•   첫 주에 40mg 투여하고 첫 투여 후 2주 후에 20mg 투여 
•  빠른 효과를 얻어야 할 필요가 있는 경우에는, 고용량의 유도요법 동안 이상사례에 대한 위험성이 증가한다는 것을 알리고 아래 용량을 

투여할 수 있다. - 첫 주에 80mg 투여하고, 첫 투여 후 2주 후에 40mg 투여
20mg 격주 투여

40kg 이상
• 첫 주에 80mg 투여하고 첫 투여 후 2주 후에 40mg 투여
•  빠른 효과를 얻어야 할 필요가 있는 경우에는, 고용량의 유도요법 동안 이상사례에 대한 위험성이 증가한다는 것을 알리고 아래 용량을 

투여할 수 있다. - 첫 주에 160mg 투여하고, 첫 투여 후 2주 후에 80mg 투여
40mg 격주 투여

충분한 반응이 나타나지 않는 환자의 경우 증량하여 유용한 효과를 얻을 수 있다. • 40 kg 미만: 20mg 매주 투여 • 40 kg 이상: 40mg 매주 투여 또는 80mg 격주 투여. 12
주까지 반응을 나타내지 않는 환자의 경우에는 투여 지속 여부를 신중히 재고한다. 2. 소아 특발성 관절염: (1) 다관절형 소아 특발성 관절염: 이 약은 만 2세 미만 소아 또는 체중 
10kg 미만 환자를 대상으로 연구된 바 없다. 이 약의 권장 투여 용량은 체중을 기반으로 한다. 이 약은 메토트렉세이트와 병용하여 투여한다. 메토트렉세이트에 내약성이 없거나 
메토트렉세이트와 함께 지속적으로 투여하는 것이 부적절할 경우에는 이 약을 단독요법으로 투여할 수 있다.

체중 (kg) 용량
10kg 이상 30kg 미만 20mg 격주 투여

30kg 이상 40mg 격주 투여

지금까지 나온 데이터에 따르면 임상 반응은 대체로 투여 12주 이내에 도달한다. 이 기간 내에 반응을 보이지 않은 환자의 경우 투여 지속여부를 신중히 재고한다. (2) 골부착부위염 
관련 관절염: 만 6세 이상의 골부착부위염 관련 관절염 환자에 대한 이 약의 권장 투여 용량은 체중을 기반으로 한다. 

체중 (kg) 용량
15kg 이상 30kg 미만 20mg 격주 투여

30kg 이상 40mg 격주 투여

이 약은 만 6세 미만의 골부착부위염 관련 관절염 환자를 대상으로 연구된 바 없다. 3. 소아 판상 건선: 소아 판상 건선에 대한 이 약의 권장 투여 용량은 체중을 기반으로 한다. 16주 
이후에도 반응을 나타내지 않는 환자의 경우에는 투여 지속여부를 신중히 재고한다. 

체중 (kg) 용량
15kg 이상 30kg 미만 20mg을 처음 2회는 매주 피하주사하고, 이후에는 격주 투여

30kg 이상 40mg을 처음 2회는 매주 피하주사하고, 이후에는 격주 투여

만약 이 약으로 다시 치료할 경우, 위에서 제시한 용량과 치료기간을 따라야 한다. 소아 판상 건선으로 만 4세 미만의 어린이에게 이 약을 사용한 적은 없다. [주요 사용상의 주의사항] 
1. 경고 1) 감염: 이 약의 투여 전, 투여 동안 및 투여 후 결핵을 포함한 감염에 대해 면밀히 모니터링해야 한다. ① 심각한 감염 ② 결핵 ③ 기타 기회감염 2) 악성종양과 림프증식성 
질환 3) B형 간염 재활성화 4) 신경학적 반응 2. 다음 환자에는 투여하지 말 것 1) 이 약 또는 이 약의 성분에 과민증인 환자 2) 활동성 결핵 또는 패혈증, 기회감염과 같은 다른 중증 
감염이 있는 환자 3) 중등도 내지 중증의 심부전(NYHA class III/IV) 환자 【제조원】 제조의뢰자: AbbVie Deutschland GmbH & Co. KG, Knollstrasse 67061 Ludwigshafen, 독일 【
수입판매원】 한국애브비(주), 서울특별시 강남구 영동대로 421 삼탄빌딩 6층, 전화: (02) 3429-9300, www.abbvie.co.kr 【공동판매원】 한국에자이(주), 서울특별시 강남구 봉은사로 
86길 6 빌딩 레베쌍트 10층, 전화: (02) 3451-5500, 전송: (02) 3451-5599 [개정년월일] 2020년 6월 15일 
※의약품 부작용 신고를 생활화합시다(1644-6223, www.drugsafe.or.kr)  ※ 자세한 제품정보는 제품설명서를 참조해 주십시오.
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LASTING REMISSION
ISN'T EVERYTHING.
IT'S THE ONLY THING.

TAKE CHARGE OF YOUR IBD PATIENTS WITH STELARA®

For the treatment of adult patients with
moderately-to-severely active UC 2-4

and  moderately-to-severely active CD.1,3,4

STELARA® IV (ustekinumab)
[Indications] [Adults] 1. Crohn’s Disease: STELARA® is indicated for the treatment of moderately to severely active Crohn’s disease in adults who have failed or were intolerant to or have medical contraindications to corticosteroids or immunomodulators, or anti-TNFα treatment. 2. Ulcerative colitis: STELARA® is indicated for the treatment of 
moderately to severely active ulcerative colitis in adults who have failed or were intolerant to or have medical contraindications to corticosteroids or immunomodulators, or biologics (anti-TNFα or anti-integrin). [Dosage and Administration] – Induction therapy: The recommended treatment regimen is a single intravenous (IV) tiered dose of 
STELARA® IV based on body weight at Week 0: 260 mg (for patients weighing 55 kg or less), 390 mg (more than 55 kg to 85 kg), or 520 mg (more than 85 kg) – Maintenance therapy: In patients who received induction therapy, it is recommended to treat with 90mg STELARA® prefilled syringe or STELARA® subcutaneous dosing at Week 8 after the 
initial intravenous dose, then every 12 weeks thereafter. Patients who have not shown adequate response or who lose response from 8 weeks after the first subcutaneous dose, may receive 90mg subcutaneous dosing every 8 weeks. [Warnings and Precautions] 1. Contraindication: Severe hypersensitivity to ustekinumab or to any of the excipients 2. 
Careful administration: 1) Pregnancy, Breast-feeding 2) Patients with a history of latent or active tuberculosis [Storage] Store in a refrigerator (2°C-8°C). Protect from light. [Importer] Janssen Korea Ltd. [Revision Date] 2021-02-02

STELARA® prefilled syringe (ustekinumab)
[Indications] [Adults] 1. Plaque Psoriasis: STELARA® is indicated for the treatment of psoriasis in adults who are 18 years and older with moderate to severe plaque psoriasis who are candidates for phototherapy or systemic therapy. 2. Psoriatic Arthritis: STELARA® is indicated for the treatment of active psoriatic arthritis in adult patients when the 
response to previous DMARDs therapy has been inadequate. Inhibition of the progression of structural damage for TNF-α inhibitor naïve psoriatic arthritis patients (X-ray test result). STELARA® may be used alone or combined with methotrexate. 3. Crohn’s Disease: STELARA® is indicated for the treatment of moderately to severely active Crohn’s 
disease in adults who have failed or were intolerant to or have medical contraindications to corticosteroids or immunomodulators, or anti-TNFα treatment. 4. Ulcerative colitis: STELARA® is indicated for the treatment of moderately to severely active ulcerative colitis in adults who have failed or were intolerant to or have medical contraindications 
to corticosteroids or immunomodulators, or biologics (anti-TNFα or anti-integrin). [Pediatrics] 1. Pediatric Plaque Psoriasis (≥6 years old): STELARA® is indicated for the treatment of psoriasis in pediatric patients age 6 years and older with moderate to severe plaque psoriasis who are candidates for phototherapy or systemic therapy. [Dosage and 
Administration] [Adults] 1. Plaque psoriasis and Psoriatic arthritis: This drug should be administered by subcutaneous injection. The recommended dose of this drug is 45 mg (for patients weighing 100 kg or less) or 90 mg (more than 100 kg) administered at Weeks 0 and 4, then every 12 weeks thereafter. 2. Crohn’s disease and Ulcerative colitis: 
This drug is for subcutaneous injection only during the maintenance therapy. In patients who received induction therapy, it is recommended to treat with 90mg subcutaneous dosing 8 weeks later, then every 12 weeks thereafter. Patients who have not shown adequate response or who lose response from 8 weeks after the first subcutaneous dose, 
may receive 90mg subcutaneous dosing every 8 weeks. [Pediatrics] 1. Pediatric Plaque Psoriasis (6 years and older): The recommended dose of this drug is 0.75 mg/kg (for patients weighing less than 60 kg; vial), 45 mg (60 kg to 100 kg), or 90 mg (more than 100 kg) administered at Weeks 0 and 4, then every 12 weeks thereafter. [Warnings and 
Precautions] 1. Contraindication: Severe hypersensitivity to ustekinumab or to any of the excipients 2. Careful administration: 1) Pregnancy, Breast-feeding 2) Patients with a history of latent or active tuberculosis [Storage] Store in a refrigerator (2°C-8°C). Protect from light. [Importer] Janssen Korea Ltd. [Revision Date] 2021-02-02
※The registration status and approved product labels of STELARA® may not be the same in different countries. Please refer to your local Prescribing Information for full details.

References 1. Sandborn WJ, et al. Clin Gastroenterol Hepatol. 2021. doi: 10.1016/j.cgh.2021.02.025. 
2. Panaccione R, et al. Aliment Pharmacol Ther. 2020;52:1658-1675. 3. Stelara® IV product information. (Lastly update on 2021.02.02). 
4. Stelara® prefilled syringe product information. (Lastly update on 2021.02.02).

25th floor, 92, Hangang-daero, Yongsan-gu, Seoul, Republic of Korea
Tel. 02.2094.4500 I www.janssen.com/korea
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moderately to severely active ulcerative colitis in adults who have failed or were intolerant to or have medical contraindications to corticosteroids or immunomodulators, or biologics (anti-TNFα or anti-integrin). [Dosage and Administration]
STELARA® IV based on body weight at Week 0: 260 mg (for patients weighing 55 kg or less), 390 mg (more than 55 kg to 85 kg), or 520 mg (more than 85 kg) – Maintenance therapy: In patients who received induction therapy, it is recommended to treat with 90mg STELARA® prefilled syringe or STELARA®

initial intravenous dose, then every 12 weeks thereafter. Patients who have not shown adequate response or who lose response from 8 weeks after the first subcutaneous dose, may receive 90mg subcutaneous dosing every 8 weeks. [Warnings and Precautions]
Careful administration: 1) Pregnancy, Breast-feeding 2) Patients with a history of latent or active tuberculosis [Storage] Store in a refrigerator (2°C-8°C). Protect from light. [Importer] Janssen Korea Ltd. [Revision Date] 2021-02-02
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[Indications] [Adults] 1. Plaque Psoriasis: STELARA® is indicated for the treatment of psoriasis in adults who are 18 years and older with moderate to severe plaque psoriasis who are candidates for phototherapy or systemic therapy. 2. Psoriatic Arthritis: STELARA®

response to previous DMARDs therapy has been inadequate. Inhibition of the progression of structural damage for TNF-α inhibitor naïve psoriatic arthritis patients (X-ray test result). STELARA® may be used alone or combined with methotrexate. 3. Crohn’s Disease: STELARA®

disease in adults who have failed or were intolerant to or have medical contraindications to corticosteroids or immunomodulator ® is indicated for the treatment of moderately to severely active ulcerative colitis in adults who have failed or were intolerant to or have medical contraindications 
to corticosteroids or immunomodulators, or biologics (anti-TNFα or anti-integrin). [Pediatrics] 1. Pediatric Plaque Psoriasis (≥6 years old): STELARA® [Dosage and 
Administration] [Adults] 1. Plaque psoriasis and Psoriatic arthritis: This drug should be administered by subcutaneous injection. The recommended dose of this drug is 45 mg (for patients weighing 100 kg or less) or 90 mg (more than 100 kg) administered at Weeks 0 and 4
This drug is for subcutaneous injection only during the maintenance therapy. In patients who received induction therapy, it is recommended to treat with 90mg subcutaneous dosing 8 weeks later, then every 12 weeks thereafter. Patients who have not shown a
may receive 90mg subcutaneous dosing every 8 weeks. [Pediatrics] 1. Pediatric Plaque Psoriasis (6 years and older): The recommended dose of this drug is 0.75 mg/kg (for patients weighing less than 60 kg; vial), 45 mg (60 kg to 100 kg), or 90 mg (more than 100 kg) administered at Weeks 0 and 4, then every 12 weeks thereafter. [Warnings and 
Precautions] 1. Contraindication: Severe hypersensitivity to ustekinumab or to any of the excipients 2. Careful administration: 1) Pregnancy, Breast-feeding 2) Patients with a history of latent or active tuberculosis [Storage] Store in a refrigerator (2°C-8°C). Protect from light. [Importer] Janssen Korea Ltd. [Revision Date] 2021-02-02

※The registration status and approved product labels of STELARA® may not be the same in different countries. Please refer to your local Prescribing Information for full details.
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보건의료전문가용

파리에트®는 다양한 용량으로 위·십이지장 궤양 치료 및 저용량 아스피린 
투여에 의한 재발성 위십이지장궤양 예방 등에 사용 가능합니다.1,2

[효능·효과] 파리에트Ⓡ 10 mg, 20 mg : 위·십이지장궤양, 미란성/궤양성 위식도역류질환, 위식도역류질환의 증상 완화 및 장기간 유지요법, 헬리코박터필로리 제균, 졸링거 엘리슨 증후군.  

파리에트Ⓡ 5 mg : 위·십이지장궤양 과거력이 있는 환자에서 1일 100 mg 이하의 저용량 아스피린 투여에 의한 위·십이지장궤양 예방.

PPI, proton pump inhibitor

References 1. 파리에트Ⓡ정 10 mg, 20 mg 제품설명서(개정년월일 : 2019-01-08). 2. 파리에트Ⓡ정 5 mg 제품설명서(개정년월일 : 2019-02-27). 3. Warrington S, et al. Aliment Pharmacol Ther. 2002;16(7):1301-7. 4. Shimatani T, et al. Aliment Pharmacol Ther. 2004;19(1):113-22.

위식도역류질환에 빠르고 
                          지속적인 효과 3,4 
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1) 보건복지부 인증 혁신 제품 지정 (혁신 제품명: 환자가 편한 알약형 대장 내시경 복용제)

2) J Gastroenterol Hepatol. 2020 Jan;35(1):29-36. Epub 2019 Oct 7
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