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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
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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)
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NEX2201Z1-2301
KR-10330

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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COVER STORY
Mapping biopsy using a biliary stent delivery system (tube-assisted mapping biopsy). 
(I) A guidewire was advanced into the posterior branch. (II) A 7 Fr-delivery system 
was inserted into the posterior branch over a guidewire and the pusher catheter 
remained in the posterior branch after removing the inner catheter and guidewire. (III) 
A conventional biopsy forceps with a 1.8-mm diameter cup was advanced through 
the pusher catheter to the target site under fluoroscopic guidance; biopsy of the 
posterior branch was performed (See on page 549-557).
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INTRODUCTION 

Biliary tract cancer (BTC) often extends longitudinally along 

the biliary tract, precluding curative resection.1  Precise pre-

Background/Aims: Digital single-operator cholangioscopy (DSOC)-guided mapping biopsy (DMB) and tube-assisted mapping biopsy 

(TMB) are two techniques used for preoperative evaluation of biliary tract cancer (BTC). However, data regarding the diagnostic per-

formance of these techniques are limited. 

Methods: We retrospectively examined consecutive patients with BTC who underwent either technique at our institution between 

2018 and 2020. We evaluated the technical success rate, adequate tissue acquisition rate, and diagnostic performance of these tech-

niques for the evaluation of lateral spread of BTC. 

Results: A total of 54 patients were included in the study. The technical success rate of reaching the target sites was 95% for DMB and 

100% for TMB. The adequate tissue acquisition rate was 61% for DMB and 69% for TMB. The adequate tissue acquisition rate was low, 

especially for target sites beyond the secondary biliary radicles. The sensitivity of DMB alone was 39%, which improved to 65% when 

combined with visual impression. Experts demonstrated a higher negative predictive value and diagnostic accuracy with respect to 

both DSOC visual impression and DMB for the evaluation of lateral spread of BTC compared to trainees. 

Conclusions: Adequate tissue acquisition rates were similar between the two techniques. Since DMB requires expertise, TMB may be 

an acceptable option when DSOC is unavailable or when DSOC expertise is limited. 

Keywords: Biliary tract neoplasms; Biopsy; Cholangioscopy
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Open Access

operative evaluation of lateral spread of BTC is required to 

determine surgical resectability and appropriate resection lines. 

Conventional imaging modalities such as multidetector-row 

computed tomography, magnetic resonance imaging, intra-

ductal ultrasonography, and endoscopic ultrasound are useful 

in predicting the longitudinal spread of BTC2-6; however, it does 

not exclude the need for histological confirmation. Endoscopic 

transpapillary mapping biopsy under fluoroscopy is the most 

commonly used technique for tissue acquisition and is useful 

in evaluating intraductal tumor spread of BTC.7-9  However, 

the limited maneuverability of biopsy forceps often makes it 

difficult to advance them beyond the biliary stricture, particu-

larly beyond secondary biliary radicles. Peroral cholangioscopy 

(POCS)-guided biopsy is a technique used for the diagnosis of 

    This is an Open Access article distributed under the terms of the Creative Commons 

Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 

which permits unrestricted non-commercial use, distribution, and reproduction in any 
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INTRODUCTION 

The 21st century has marked the onset of a revolution in the 
treatment of small bowel diseases. In fact, evaluation of the 
small bowel is traditionally challenging for gastroenterologists 
because of its length and tortuous anatomy in the abdominal 
cavity. In particular, the introduction of capsule endoscopy 
(CE) and double-balloon enteroscopy has enabled evaluation 
of the entire gastrointestinal (GI) tract.1,2 CE has revolutionized 

Over the last few years, capsule endoscopy has been established as a fundamental device in the practicing gastroenterologist’s toolbox. 
Its utilization in diagnostic algorithms for suspected small bowel bleeding, Crohn’s disease, and small bowel tumors has been approved 
by several guidelines. The advent of double-balloon enteroscopy has significantly increased the therapeutic possibilities and release of 
multiple devices (single-balloon enteroscopy and spiral enteroscopy) aimed at improving the performance of small bowel enteroscopy. 
Recently, some important innovations have appeared in the small bowel endoscopy scene, providing further improvement to its evolu-
tion. Artificial intelligence in capsule endoscopy should increase diagnostic accuracy and reading efficiency, and the introduction of 
motorized spiral enteroscopy into clinical practice could also improve the therapeutic yield. This review focuses on the most recent 
studies on artificial-intelligence-assisted capsule endoscopy and motorized spiral enteroscopy. 

Keywords: Artificial intelligence; Capsule endoscopy; Enteroscopy; Motorized spiral enteroscopy; Small bowel endoscopy  

Recent developments in small bowel endoscopy: the “black 
box” is now open! 
Luigina Vanessa Alemanni1,2,*, Stefano Fabbri1,2,*, Emanuele Rondonotti3, Alessandro Mussetto1    

1Gastroenterology Unit, Santa Maria delle Croci Hospital, Ravenna; 2Department of Medical and Surgical Sciences, S. Orsola-Malpighi Hospital, Bologna; 
3Gastroenterology Unit, Valduce Hospital, Como, Italy 

REVIEW
Clin Endosc 2022;55:473-479
https://doi.org/10.5946/ce.2022.113
pISSN: 2234-2400 • eISSN: 2234-2443

Received: March 28, 2022  Revised: April 28, 2022  
Accepted: May 11, 2022
Correspondence: Alessandro Mussetto 
Gastroenterology Unit, Santa Maria delle Croci Hospital, Viale Vincenzo 
Randi, 5, 48121 Ravenna, Italy 
E-mail: alessandromussetto@gmail.com 
*Luigina Vanessa Alemanni and Stefano Fabbri contributed equally to this 
work as first authors.  

Open Access

small bowel imaging by providing a non-invasive method of 
examination of the mucosal surface. Given the increased de-
tection of small bowel diseases by CE, the release of multiple 
device-assisted enteroscopes in the market has been crucial for 
histopathological sampling and endoscopic therapy in selected 
cases, thus avoiding the need for angiography and surgery. 

Further technological advancements have occurred in re-
cent years concerning small bowel endoscopy. In particular, 
some CE software now employs artificial intelligence (AI), and 
device-assisted enteroscopy (DAE) has revved up with power 
spiral motorization. This narrative review highlights the most 
recent studies of these two new techniques. 

ARTIFICIAL INTELLIGENCE, 
CONVOLUTIONAL NEURAL NETWORK-
MODELS, AND CAPSULE ENDOSCOPY 

Since its introduction in 2000, the clinical use of CE has in-
creased, and the indications for small bowel CE (SBCE) include 
suspected small bowel bleeding, assessment of Crohn’s disease, 

    This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

473Copyright © 2022 Korean Society of Gastrointestinal Endoscopy



screening for polyposis syndromes, celiac disease, and small 
bowel tumor investigation.1,3-5 However, because it captures and 
transmits approximately 60,000 images/person through the en-
tire GI tract, SBCE results are time-consuming for physicians, 
requiring intense focus for an average time estimated between 
30 and 120 minutes. It has been described that after just one 
capsule study examination, the accuracy of SBCE readers de-
clines.6 To overcome such limitations, AI has recently been pro-
posed for SBCE readers’ assistance, mainly as a first reader, with 
the aim of reducing workload while improving accuracy.7 

AI allows computerized approaches to the resolution of 
cognitive problems. Owing to recent improvements in AI, 
particularly the implementation of machine learning (ML) 
technologies, in the last few decades, research on models for 
computer-aided diagnosis (CAD) and computer-assisted image 
analysis have become major areas of interest in medical imag-
ing.8 ML is a subdomain of AI that provides systems that can 
independently learn and infer decisions.9 In supervised ML, 
learning is achieved through a training data-set used as refer-
ence according to human experts indications, for example a 
large database of normal and abnormal GI images, after which 
the model extracts image features and translates them to mathe-
matical values, which are statistically elaborated with predictive 
models. In medical imaging, ML systems are able to recognize 
disease patterns and estimate the probability that one specific 
image belongs to different classes (e.g., normal vs. abnormal, 
malignant vs. benign).8,9 The performance of these methods can 
be affected by the reliability of experts’ first inputs, effectiveness 
of mathematical formulation translation, and difficulty of trans-
lating a large complex of normal and abnormal variations in 
medical imaging. Most recent technologies have led to a further 
subdomain of ML, namely deep learning (DL). DL includes ML 

models based on particular artificial neural network systems 
with complex multi-layer architecture.10 The most important 
type of DL technology is based on convolutional neural net-
work (CNN) systems (Fig. 1), which are extremely useful in 
medical image analysis because they are structured to resemble 
the organization of the animal visual cortex. When properly 
trained with a large dataset of images, CNN systems are able to 
independently discover image features for further classification 
without requiring manually designed inputs; in fact, CNN sys-
tems are expected to be superior to hand-engineered features 
input.10,11 

Recently, an increasing number of CNN-based CAD models 
have been proposed and validated for medical imaging. Many 
studies, both bio-computational and clinical, have shown en-
couraging results upon their application. CNN-based CAD 
systems were first employed for single abnormality detection, 
but new implementations are being conducted for SBCE mul-
ticlass lesion detection, localization, characterization, and even 
some attempts regarding entirely self-reporting capsules.9 Even 
if they are still in the experimental phase and have not yet been 
introduced in clinical practice, CNN-based CAD models will 
probably revolutionize SBCE readings. 

The initial performance was promising, as many CNN-based 
systems have been trained for blood and angioectasia detection, 
always with excellent accuracy results, with some algorithms 
achieving a sensitivity of 98.8% to 100% and a specificity of 
96% to 98.4%.12,13 Recently, other CNN-based systems have 
been developed for the detection of ulcers and erosions in both 
inflammatory bowel disease (IBD) and non-IBD patients. A 
recent meta-analysis by Soffer et al.11 evaluated CNN-based 
system accuracy, pooling together five studies on bleeding 
source detection and five studies on ulcer detection, providing 
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Fig. 1. Classic convolutional neural network model. ReLU, rectified linear activation function.
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a bleeding content/source pooled sensitivity of 98% (95% con-
fidence interval [CI], 96%–99%) and pooled specificity of 99% 
(95% CI, 97%–99%). For ulcer detection, the pooled sensitivity 
was 95% (95% CI, 89%–98%), while the pooled specificity was 
94% (95% CI, 90%–96%). Similar performance was described 
in another meta-analysis by Mohan et al.,14 including nine 
studies and aimed to assess CNN-based system performance in 
hemorrhage and/or ulceration detection, establishing an overall 
pooled accuracy of 95.4% (sensitivity 95.5%, specificity 95.8%, 
positive predictive value 95.8%, and negative predictive value 
96.8%). 

Thus, CNN-based CAD could be useful in IBD diagnosis and 
assessment, especially in Crohn’s disease. Some algorithms have 
already shown good results in this context, proving their val-
ue in grading the severity of ulcerations and in differentiating 
strictures from normal mucosa or other ulcerative lesions.15,16 
The first results have also been described for celiac small bowel 
changes and protruding lesions, such as tumors and polyps, 
suggesting a potentially increasing role for SBCE in celiac dis-
ease diagnosis and follow-up, and in familial polyposis screen-
ing.17,18  

Today, the main challenge for AI-assisted CE is the develop-
ment of CNN-based systems capable of detecting, classifying, 
and characterizing multiple types of lesions. Accuracy is prov-
en to be higher when systems are trained independently for 
different types of abnormalities; thus, very large datasets with 
high-quality annotations are required for these systems.19 

In 2019, Ding et al.20 conducted a large study, collecting 
data from 6,970 patients who underwent SBCE in 77 medical 
centers for two years; a CNN-based model was trained with 
a 158,235 image dataset from 1,970 patients with the aim of 
classifying them into normal, inflammation, polyps, bleeding, 
and other pathological findings. The CNN model was further 
validated in 5,000 patients and showed excellent performance 
compared with conventional gastroenterologist reading, with 
high sensitivity (99.8%–99.9%) and an error rate of only 3% in 
distinguishing abnormal from normal images. 

Similarly, the RetinaNet AI system trained by Otani et al.21 
provided high area under the receiver operative curve (AUC) 
values for detecting ulcers/erosions (0.966), vascular lesions 
(0.95), and tumors (0.95), with slightly inferior AUC values af-
ter external validation (0.928, 0.884, and 0.9, respectively). 

Some studies have also reported algorithms able to recog-
nize small bowel segments and/or localize lesions. The model 
trained in a study by Dimas et al.22 showed an average local-

ization error of 2.70±1.62 cm. In addition, the first attempts 
at bowel cleanliness assessment and for entirely self-reporting 
SBCE have also been described.9,23 In particular, regarding small 
bowel cleanliness, Nam et al.24 developed a DL-based automa-
tion software for calculating its score; a scoring system based on 
mucosal visibility was trained for DL in the training set, and the 
performance of the trained software was subsequently evaluat-
ed in the validation set. 

Despite these promising results, many relevant concerns 
about medico-legal issues are emerging: in clinical practice, a 
fully developed and potentially self-reporting CNN-based sys-
tem entrusts a machine with the entire diagnostic procedure. 
Even if just used as first reader assistance, this would result in 
a huge number of images never being reviewed by any human 
expert. Such concerns can only be overcome with adequate 
evidence on the usefulness of AI in SBCE in terms of cost-effec-
tiveness, time saved, and improved accuracy in lesion detection. 

A multicenter retrospective study conducted by Aoki et al.25 
compared the CE reading time of physicians, alone or after 
CNN-aided first screening, in 20 videos of the entire small bow-
el, each of which included 0 to 5 lesions of small bowel mucosal 
breaks. The mean reading time was significantly shorter when 
the capsule study was performed after CNN assessment, both 
in the expert readers group (3.1 vs. 12.2 min, p<0.001) and in 
the trainee readers group (5.2 vs. 20.7 min, p<0.001), without 
affecting the accuracy in abnormalities detection (i.e., erosions 
or ulcerations). In the previously mentioned meta-analysis, Mo-
han et al.14 established in nine studies an average SBCE reading 
time of 4.5 minutes using CNN-based systems. 

A large study published in 2019 by Ding et al.20 compared the 
results of conventional analysis and multiclass-trained CNN-as-
sisted analysis performed by 20 gastroenterologists. The model 
outperformed conventional analysis, providing not only a sig-
nificantly shorter mean reading time (5.9±2.2 min vs. 96.6±22.5 
min, p<0.001), but also higher sensitivity (99.9% vs. 74.6%) and 
negative predictive value (99.8% vs. 67.4%), where the total de-
tection rate increased by 16.3%. 

Therefore, CNN-based CAD is promising for being poten-
tially more valuable than conventional physician SBCE read-
ings. However, before being fully introduced in clinical practice, 
there are still other challenges to solve: most studies are con-
ducted under experimental conditions and have a retrospective 
single-center study design11; in addition, models are mainly 
trained on a large number of selected still images (with risks of 
overfitting) and are also usually validated on image datasets, 
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rather than using full-length videos. External validation of all 
CNN models is limited by the variability of devices, networks, 
and images, but also by the possibility of discordance in lesion 
characterization or in medical terminology between expert 
groups.9  

MOTORIZED SPIRAL ENTEROSCOPY 

The motorized spiral enteroscope (PowerSpiral; Olympus 
Medical, Tokyo, Japan) is a novel advancement in the field of 
enteroscopy. This enteroscope operates on the same principle as 
the manual spiral enteroscope, with a spiral overtube mounted 
on the insertion tube portion, converting the rotational energy 
into a linear force to pull the bowel onto the scope. This inno-
vation is powered by the integrated electric motor located in the 
endoscope handle, which allows rotation of the spiral overtube. 
Owing to the automated rotation, the procedure may be per-
formed faster by a single operator. 

PowerSpiral enteroscope (PSE) is composed of three elements 
(Fig. 2). (1) A reusable endoscope, similar to a standard pedi-
atric colonoscope, with a working length of 168 cm, an outer 
diameter of 12.8 mm, and a 3.2 mm caliber accessory channel 
with a separate water irrigating channel. Therefore, routine 
colonoscopic accessories can be used for therapeutic proce-
dures. In the latest endoscopes being released, PSE is equipped 

with image enhancement technology, such as high-definition 
imaging and narrow-band imaging. (2) A 24 cm disposable and 
atraumatic spiral overtube, made of soft spiral fins with an outer 
diameter of 31 mm, was attached to the rotation coupler on the 
tip of the endoscope. (3) A control unit with a foot pedal and 
visual force gauge. The operator controlled the integrated elec-
tric motor for rotating the spiral overtube through a foot pedal. 
During the procedure, a visual force gauge was used to monitor 
the direction of overtube rotation and to control the amount of 
torque applied to the small bowel. When excessive resistance is 
detected, spiral rotation is stopped automatically to avoid per-
foration, as reported in 0.27% of cases with conventional spiral 
enteroscopy.26 

The first in-human procedure using PSE was performed in 
November 2015 by Neuhaus et al.27 (Dusseldorf, Germany) 
on a 48-year-old patient with iron deficiency anemia. PSE was 
inserted approximately 250 cm distal to the ligament of Treitz 
within 20 minutes, and jejunal angioectasia was detected and 
treated with argon plasma coagulation. Iatrogenic mucosal 
trauma or delayed adverse events (AEs) were registered. 

The first prospective study of PSE was published by Beyna 
et al. in 2021.28 A total of 132 patients with suspected or con-
firmed small bowel diseases underwent antegrade enteroscopy 
with PSE at two European tertiary referral endoscopic centers 
(Dusseldorf, Brussels). The technical success rate of PSE, de-

Fig. 2. Motorized spiral enteroscopy system.
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fined as reaching at least the ligament of Treitz, was 97%. The 
overall diagnostic yield of PSE, which was the primary endpoint 
of this study, was 74.2%. Therapeutic procedures were per-
formed in 68.2% of cases. The median depth of maximum in-
sertion (DMI) was 450 cm beyond the ligament of Treitz, with 
a median insertion time of 25 minutes. The median duration of 
PSE enteroscopy was 54 minutes. Total antegrade enteroscopy 
of the cecum was performed in 14 patients (10.6%). The overall 
AE rate was 14.4%, with two patients experiencing major AEs 
(1.5%): a perforation in the terminal ileum treated with laparo-
scopic suturing and upper GI bleeding from a Mallory-Weiss 
lesion of the gastric cardia that required endoscopic treatment 
and hemotransfusions. 

A case series of 14 novel motorized spiral enteroscopies was 
recently published by Prasad et al.29 in India. The indications for 
the procedure were suspected small bowel thickening or stric-
ture in 10 patients and obscure GI bleeding in the four remain-
ing patients. The diagnostic yield obtained was 92.8% (13/14), 
which was defined as reaching the target lesion or performing 
a total enteroscopy. The average duration was 61.1 minutes for 
anterograde enteroscopy and 90 minutes for retrograde en-
teroscopy. Panenteroscopy, confirmed on entering the cecum 
from the antegrade approach, was achieved in two patients, 
with procedure times of 90 and 105 minutes. The therapeutic 
procedures performed were argon plasma coagulation (two pa-
tients) and balloon dilation of the stricture (one patient). Three 
patients experienced mild postprocedural odynophagia due to 
cricopharynx abrasions, and one patient developed pancreatitis 
and was treated conservatively.  

Beyna et al.30 performed a second prospective trial of 30 pa-
tients at two tertiary referral centers, in which attention was 
focused on the ability of motorized spiral enteroscopy to per-
form panenteroscopy using the antegrade approach along with 
a retrograde approach, if needed. Indeed, the primary outcome 
of this study was the total endoscopic small bowel visualiza-
tion rate, achieved in 72.4% of the patients, of which only five 
(16.6%) procedures were completed using an antegrade-alone 
approach. The median procedure times required for the ante-
grade and retrograde approaches were 51 and 40 minutes, re-
spectively. The overall diagnostic yield of PSE in this study was 
80%. 

A further retrospective study by Ramchandani et al.,31 in-
cluding 61 patients from an Indian population, showed similar 
results, wherein the overall total enteroscopy rate was 60.6%, of 
which 31.1% was achieved using an antegrade-alone approach. 

In both case series, no major AEs were reported. 
However, all of the aforementioned studies included patients 

without a history of abdominal surgery. A very recent paper 
from the Netherlands showed good results in a population 
of 170 patients, 34 of whom (20%) had a history of surgically 
altered anatomy (mostly partial small bowel resection/stric-
tureplasty or bariatric Roux-en-Y gastric bypass).32 The overall 
diagnostic yield was 64.1%, the panenteroscopy rate (when 
intended) was 70.3%, and most importantly, only minor AEs 
were registered in 15.8% of procedures, without differences be-
tween patients with or without altered anatomy. Moreover, the 
results of a large prospective observational multicenter trial in 
a real-life setting were recently published,33 which included 54 
out of 251 patients (enrolled for the “core” phase of the study) 
with previous abdominal surgery (21.5%), resulting in surgical-
ly altered GI anatomy in 25 (10%). The overall serious AE rate 
(“core” and “training” phase patients) was 2.3% (7/298), which 
did not increase in the subgroup of post-surgical patients (1.9%). 
Diagnostic and therapeutic yields were 83% and 60.2%, respec-
tively. Panenteroscopy was performed in 51% of the patients 
who were initially planned for total enteroscopy. All the pub-
lished studies mentioned above are summarized in Table 1.29-34 

In addition, motorized spiral enteroscopy showed promis-
ing outcomes in the first clinical case of enteroscopy-assisted 
endoscopic retrograde cholangiopancreatography (ERCP) in a 
patient with altered anatomy.34 DAE-ERCP with balloon dila-
tion of bilioenteric anastomotic strictures was successfully per-
formed using a novel motorized spiral enteroscope in a 78-year-
old man who underwent duodenum-preserving pancreatic 
head resection and Roux-en-Y reconstruction. No AEs were 
observed during or after the procedure. 

The results of these previous studies suggest that the motor-
ized spiral enteroscope is a promising and reliable technique, 
in line with other DAE techniques in terms of diagnostic yield, 
DMI, and AE rate. Motorized spiral enteroscopy potentially 
provides many advantages in performing deep enteroscopy, in-
cluding decreased procedure time, increased total enteroscopy 
rates, and the possibility of performing a single-operator proce-
dure. However, at present, only indirect comparisons with other 
DAE are possible because of the lack of randomized controlled 
trials. 

CONCLUSIONS 

The introduction of AI in SBCE software and the release in the 
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market of power spiral enteroscopy have revolutionized the 
approach to small bowel pathologies. The small bowel, once 
considered the black box for gastroenterologists, can now be 
studied and approached endoscopically more easily and with 
more possibilities. A definitive introduction in clinical practice 
of CNN-based CE and PSE will require further evidence pro-
spectively developed and validated in real-life scenarios. 
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INTRODUCTION 

The role of endoscopy is central to the evaluation and manage-
ment of inflammatory bowel disease (IBD), especially in the 
diagnosis, tissue acquisition, treatment-response evaluation, 
surveillance of colorectal dysplasia, and monitoring of mu-
cosal healing (MH).1-3 In addition, endoscopy is also used for 
therapeutic purposes.4 Although achieving clinical remission 
is considered the goal of IBD treatment, endoscopic disease 

Endoscopy is vital for diagnosis, assessing treatment response, monitoring and surveillance in patients with inflammatory bowel dis-
ease (IBD). With the growing importance of mucosal healing as a treatment target, the assessment of disease activity by endoscopy has 
been accepted as the standard of care for IBD. There are many endoscopic activity indices for facilitating standardized reporting of the 
gastrointestinal mucosal appearance in IBD, and each index has its strengths and weaknesses. Although most endoscopic indices do 
not have a clear-cut validated definition, endoscopic remission or mucosal healing is associated with favorable outcomes, such as a de-
creased risk of relapse. Therefore, experts suggest utilizing endoscopic indices for monitoring disease activity and optimizing treatment 
to achieve remission. However, the regular monitoring of endoscopic activity is limited in practice owing to several factors, such as the 
complexity of the procedure, time consumption, inter-observer variability, and lack of a clear-cut, validated definition of endoscopic 
response or remission. Although experts have recently suggested consensus-based definitions, further studies are needed to define the 
values that can predict long-term outcomes. 

Keywords: Endoscopy; Disease activity; Inflammatory bowel diseases; Mucosal healing  
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activity might last even in the clinical remission state.5-9 Hence, 
there remains a risk of under-or over-treatment when manage-
ment strategies are determined solely based on symptoms. As 
endoscopic remission or MH is significantly associated with 
favorable clinical outcomes, more emphasis has been placed on 
achieving it, as a treatment target for IBD.10,11 Recent advance-
ments in biologics have made MH realizable, resulting in a 
paradigm shift in IBD management goals away from clinical re-
mission and toward MH.12 MH, being relatively more objective 
and quantifiable than clinical remission, is a superior treatment 
endpoint. 

However, for accurate assessment of MH, standardized sys-
tems are needed to report the different gastrointestinal mucosal 
appearances in IBD. Various endoscopic activity indices have 
been developed to enable physicians to interpret endoscopic 
findings and translate them into validated scores that grade dis-
ease activity. Such indices have been introduced for ulcerative 
colitis (UC) and Crohn’s disease (CD). Each index has its indi-
vidual strengths and weaknesses; however, most remain to be 
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fully validated due to differences in the parameters employed 
and the inter-observer agreements.1 Herein, we aimed to review 
the features, strengths, and weaknesses of the most common 
endoscopic activity indices for IBD, their clinical significance, 
and the factors to be considered for their practical application. 

ENDOSCOPIC DISEASE ACTIVITY INDICES 
IN ULCERATIVE COLITIS 

Ever since Truelove and Witts introduced the first UC sever-
ity scoring system in 1955, various other endoscopic scoring 
systems for UC have been developed.13 Although each scoring 
system differs slightly, they all score the mucosal activity in UC 
in terms of erythema, edema, loss of fine vascular pattern, and 
granularity.14 In addition, mucosal friability, spontaneous bleed-
ing, and ulceration have also been evaluated and are considered 
to indicate severe disease.14 Truelove and Witts classified the 
gastrointestinal lesions as normal or near-normal, improved, or 
no change/worse based on these endoscopic findings.13 Among 
the various scoring systems, this review focuses on ones that 
are currently the most commonly used in trials or practice: the 
Mayo endoscopic sub-score (MES) and the Ulcerative Colitis 
Endoscopic Index of Severity (UCEIS), which is a more recently 
validated system. 

The MES was first introduced by Schroeder et al.15 as a com-
ponent of the Mayo Clinical Activity Index. The MES provides 
a score ranging from 0 to 3 based on four mucosal descriptors, 
including erythema, friability, vascular pattern, and erosions 
or ulceration by definition (Table 1). Although it has not yet 
been validated, MES has been widely used in clinical trials and 
routine practice owing to its ease of use.16 However, it only de-
scribes the most severely involved segment and does not reflect 
disease extension or focal healing. Moreover, in MES, friability 
has been listed as a component of both mild and moderate 
disease activity, leading to the overlapping of patients between 
the two levels of disease severity and is thus a limitation of the 
scoring system. Inter-observer variability is another limitation 
of MES.17 For overcoming these limitations, a modified Mayo 
Clinic Endoscopic Score has been developed and applied in 
several studies.18-20 In this updated system, the total sum of the 
scores of the five segments of the colon is calculated and then 
multiplied by the number of intestinal segments involved.21 Yet, 
this system remains to be validated.1 

In 2012, another scoring system was prospectively developed 
by Travis et al.,22,23 known as the UCEIS, which employed the 

sum of the scores of three mucosal descriptors, including vas-
cular pattern (scored 0–2), bleeding (score 0 to 3), and erosion/ 
ulcers (score 0 to 3) (Fig. 1). Each score reflects the most severe 
lesion; hence, microscopic involvement cannot be determined.1 
This system can be easily applied in routine clinical trials and 
practice, although a moderate inter-observer agreement has 
been reported.23 In comparison to MES, the UCEIS scoring 
system is more objective, has more specificity, and has better 
sensitivity for UC disease activity.24 Although each study uses its 
own definitions, there is no validated definition of endoscopic 
remission or criteria for categorizing mild, moderate, and se-
vere UC in the UCEIS system.16 

ENDOSCOPIC ACTIVITY INDEX FOR 
CROHN'S DISEASE 

It is more challenging to develop an endoscopic index for CD 
that can accurately assess mucosal lesions in CD because, un-
like UC, CD involves multiple locations and phenotypes.25,26 
To date, two validated endoscopic scoring systems exist for 
CD. The first system is the Crohn’s Disease Endoscopic Index 
of Severity (CDEIS), reported in 1989 by the Groupe d’Etudes 
Therapeutiques des affections Inflammatoires du tube Diges-
tif 27 which was validated prospectively and reproducible with a 
good inter-observer agreement.24,28,29 The CDEIS includes pa-
rameters such as the presence of superficial or deep ulcers and 
the percentage of ulcerated or affected surfaces. These param-
eters were individually scored for the five colon segments (ile-
um, right colon, transverse colon, left and sigmoid colon, and 
rectum), summed, and then divided by the number of segments 
involved. An additional score was provided for cases with ste-
nosis (ulcerated or non-ulcerated in each segment).27 The total 
score ranged from 0 to 44 and has been accepted as the gold 
standard for assessing endoscopic disease activity in CD with 
high sensitivity. CDEIS correlates well with disease activity.27 
Although not formally validated, CDEIS scores ≤7 are consid-
ered to denote endoscopic resolution, while CDEIS scores ≤3 as 
complete resolution.1 Nevertheless, CDEIS is considered weak 
because it is too complex to assess and calculate, and training is 
needed to evaluate the extent, affected surface, and depth of the 
ulcer. 

To overcome the complexity of CDEIS, the Simple Endoscop-
ic Score for CD (SES-CD) was developed in 2004.30 The SES-
CD evaluates ulcers based on size and affected ulcerated surfac-
es. The affected intestinal surfaces and the presence of stenosis 
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Fig. 1. Endoscopic features of each descriptor in ulcerative colitis endoscopic index of severity.

were scored from 0 to 3 in all five segments and summed.30 
These two endoscopic scores in CD correlated well with each 
other.30 

The Rutgeerts et al.31 postoperative endoscopic index is the 
only endoscopic activity index available for postoperative CD 
and was developed in 1984.32 The scores were used to evaluate 
endoscopic recurrence in the neoterminal ileum after ileoco-
lic resection based on the extent of the aphthous ulcer, large 
ulcer, or luminal narrowing in the ileum from i0 to i4 (Fig. 2). 
Although not fully validated, a Rutgeerts score of 3 or 4 within 
one year of ileocolic resection indicated a higher risk of clinical 
recurrence after three years than in those with 0 or 1 (> 90.1% 
vs. 10% to 15%).32 Meanwhile, i2, defined as more than five 
aphthous ulcers in the neoterminal ileum or lesions confined 
to the ileocolonic anastomosis, showed conflicting clinical out-
comes, and the risk of recurrence in anastomotic lesions was 
uncertain.33 Therefore, a modified Rutgeerts score, which sub-
divides i2 lesions into i2a (isolated anastomosis lesion) and i2b 
(>5 aphthous ulcers in the neoterminal ileum), has been sug-
gested (Fig. 2).34 A recent retrospective study showed that i2a 
did not increase the risk of disease progression compared with 
i2b.35 Table 1 summarizes the included endoscopic descriptors, 
inter-observer agreement, strength, and weakness of common 

endoscopic indices used to evaluate UC and CD severity. 

WHY DOES ENDOSCOPIC ACTIVITY 
MATTER IN INFLAMMATORY BOWEL 
DISEASE? 

Although clinical symptoms do not always correlate with en-
doscopic activity, the clinical outcomes of IBD can be predicted 
based on endoscopic severity. In patients with acute, severe UC, 
the incidence of colectomy was significantly higher in patients 
with UCEIS scores >5 than in those with lower UCEIS scores 
(p=0.012).36 The presence of severe lesions as determined by 
endoscopy increased the risk of colectomy in patients with CD 
from 6% to 31% after 12 months of examination.37 

Recently, many studies have demonstrated that MH is associ-
ated with prolonged remission, reduced risk of hospitalization, 
and surgical procedures.38-44 MH reduces features of bowel 
damage in CD, such as fistula development, the requirement 
of immunosuppressive agents, and the risk for colorectal can-
cer.45-48 In particular, patients with UC in endoscopic remission 
had a similar risk of colorectal cancer as that of the general 
population.49 In addition, MH can improve the quality of life.11 
In this context, a patient with Rutgeerts score i0 or i1 showed a 

Score 0

Normal

No visible blood

No visible erosion

Patchy obliteration

Mucosal

Erosions

Obliterated

Luminal mild

Superficial ulcer

Luminal moderate

Deep ulcer

1 2 3

Vascular
pattern

Bleeding

Erosion
and ulcers
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significantly lower risk of clinical recurrence postoperatively.32 
Based on this evidence, the International Organization for the 
Study of Inflammatory Bowel Disease (IOIBD) has recom-
mended closely monitoring the disease activity to achieve en-
doscopic remission as a long-term treatment target.12 

HOW TO APPLY ENDOSCOPIC ACTVITY IN 
PRACTICE 

When to assess? 
The timing of endoscopy is essential for predicting long-term 
prognosis through mucosal evaluation. Endoscopic assessment 
should be considered when aggravated clinical symptoms and 
elevated inflammatory markers, such as C-reactive protein or 
calprotectin, are constantly observed as well as at the time of 
initial diagnosis.16 In these cases, endoscopy provides critical 
information for appropriate clinical decision-making. With a 
particular emphasis on achieving MH, follow-up endoscopy at 
3 to 6 months after starting the therapy is suggested for assess-
ing the treatment response.16 

As ileocolonoscopy within 6 to 12 months after ileocolectomy 
is known to be a significant predictor of long-term outcomes; 
follow-up endoscopy at this time is recommended in CD pa-
tients who underwent ileocolonic resection.32  

Which index is better to use?  
Although the assessment of endoscopic activity is essential for 
predicting clinical outcomes, its routine application in prac-
tice is limited for several reasons. First, in the case of CD, both 
CDEIS and SES-CD are complex and time-consuming. Second, 
a consensus regarding the best index for assessing endoscopic 
activity in both CD and UC is currently unavailable. There 

are many studies regarding endoscopic activity and clinical 
outcomes; however, the index used may vary, and there is no 
clarity regarding which system is more accurate. Recently, one 
study compared the MES and UCEIS in patients with acute se-
vere UC in whom tacrolimus was used. Both UCEIS and MES 
significantly decreased after tacrolimus induction. However, 
when they considered the score change in remission, responder 
and non-responder only the UCEIS score decreased in re-
sponders, whereas there was no significant change in the MES. 
Based on these results, the UCEIS was concluded to reflect the 
clinical outcomes more accurately than the MES.50 There are no 
comparative studies between these two indices with respect to 
CD; however, considering that the SES-CD requires fewer cal-
culations, it could be easier to use than CDEIS. Therefore, the 
updated Selecting Therapeutic Targets in Inflammatory Bowel 
Disease (STRIDE) II guidelines recommend using SES-CD for 
CD patients and MES or UCEIS for assessing disease activity 
using endoscopy.12 

How much healing do we need to improve clinical out-
comes? 
A validated standard definition of endoscopic response or re-
mission has not yet been reported. Recently, members of the 
IOIBD have developed a consensus definition in clinical trials 
using the Delphi process among IBD experts. In UC, a decrease 
in MES ≥1 or UCEIS ≥2 was suggested as an endoscopic re-
sponse, and a UCEIS score of 0 was considered to indicate en-
doscopic remission.51 However, these definitions were used in 
clinical trials and could differ from those appropriate in routine 
practice. Therefore, more studies are needed to define predic-
tive values for improved long-term outcomes. In the case of CD, 
a decrease in the CDEIS or SES-CD by >50% was considered 

Fig. 2. Rutgeerts score for postoperative Crohn’s disease (i2a and i2b by modified Rutgeerts score)
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an endoscopic response,52 based on the results of a post-hoc 
analysis of the Study of Biologic and Immunomodulator Naive 
Patients in Crohn’s Disease trials, which reported that a >50% 
decrease in both SES-CD and CDEIS scores at 26 weeks was a 
significant predictor of corticosteroid-free clinical remission at 
50 weeks.53 They also suggested that achieving an SES-CD score 
of 0–2 indicates endoscopic remission. In postoperative CD, a 
Rutgeerts score of i0–i1 was suggested to predict endoscopic 
remission after ileocolectomy.52 

Although many studies support that MH can improve clinical 
outcomes, the degree of healing required for predicting better 
outcomes remains controversial. According to the ACT 1 trial, 
the corticosteroid-free remission rates at weeks 30 and 54 were 
significantly different from those with the cut-off MES score of 
1 at week eight after treatment with infliximab. In addition, col-
ectomy-free survival was substantially higher in patients with 
MES of 0 to 1 than in those with an MES score >1.5 Another 
meta-analysis also reported that the risk of colectomy was not 
significantly different between complete and partial MH in UC 
and CD.54 Meanwhile, Barreiro-de Acosta et al.55 recently evalu-
ated whether the risk of relapse increases as the MES increases 
from 0 to 1. The results showed that relapse within five months 
occurred more frequently in patients with MES of 1 (36.6%) 
than in those with MES of 0 (9.4%, p<0.001), and MES of 1 was 
the only independent factor associated with UC relapse (odds 

ratio, 6.27; 95% confidence interval, 2.73–14.4; p<0.001). 
Although more evidence is needed to confirm, experts in 

STRIDE II reached a consensus regarding the target definition 
of endoscopic healing as a score in SES-CD <3 or absence of 
ulceration in CD and MES=0 or UCEIS ≤1 in UC.12 Based on 
studies that show the benefits of optimizing treatment to target 
MH,54,56,57 they also recommend escalating treatment if the pre-
vious treatment could not achieve the target.12 The application 
of endoscopic assessment in clinical practice is summarized in 
Figure 3.  

CONCLUSIONS 

Evaluation of endoscopic activity has become crucial in IBD 
management because MH has been associated with favorable 
long-term clinical outcomes. Although numerous endoscopic 
scoring systems are currently available, for clinical research 
and routine practice, the MES and UCEIS are used in UC, the 
CDEIS and SES-CD are employed in CD, and the Rutgeerts 
score is used in post-ileocolonic resection. The application of 
these scoring systems in clinical settings is limited because of 
their complexity, inter-observer variability, lack of validation, 
and lack of consensus regarding the definition of disease severi-
ty. Moreover, the degree of MH necessary to improve long-term 
outcomes remains unclear. However, endoscopic assessment 

CD UC
Endoscopic response Decrease >50% in baseline  

SES-CD or CDEIS
Decrease in MES ≥1 or UCEIS ≥2

Endoscopic remission SES-CD 0–2 
Rutgeerts score i0–i1

MES 0 or UCEIS 0–1

Endoscopy for assessing endoscopic activity

Symptom relapse 
or

constantly elevated
CRP or calprotectin

Ileo-colonic
resection CD

Continue
current therapy

Consider
treatment optimization

Initiation of
new therapy

6–12 months
after surgery

Yes No

3–6 months in UC
6–9 months in CD

after initiation

Fig. 3. Suggested algorithm for endoscopic assessment and application in practice. CRP, C-reactive protein; CD, Crohn’s disease; UC, ulcer-
ative colitis; SES-CD, Simple Endoscopic Score for Crohn’s Disease; CDEIS, Crohn’s Disease Endoscopic Index of Severity; UCEIS, Ulcerative 
Colitis Endoscopic Index of Severity.
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has become an important standard of care, and we need to fully 
understand each endoscopic activity index and apply it in prac-
tice after accurate interpretation. We also need to optimize the 
treatment to achieve MH for better patient outcomes. 
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INTRODUCTION 

Colorectal cancer (CRC) screening and polypectomy can effec-
tively reduce the mortality and incidence of CRC.1 To maximize 
the effectiveness, appropriate follow-up is necessary. Significant 
efforts have been made in many regions to establish optimal 
post-polypectomy surveillance programs, and several relevant 
guidelines have been published and updated. In this paper, 

An appropriate post-polypectomy surveillance program requires the effectiveness of reducing colorectal cancer and safety. In addition, 
the post-polypectomy surveillance program should consider the burden of limited medical resource capacity, cost-effectiveness, and 
patient adherence. In this sense, a risk-stratified surveillance program based on baseline colonoscopy results is ideal. Major interna-
tional guidelines for post-polypectomy surveillance, such as those from the European Union and the United States, have recommended 
risk-stratified surveillance programs. Both guidelines have recently been updated to better differentiate between high- and low-risk in-
dividuals. In both updated guidelines, more individuals have been downgraded to lower-risk groups that require less frequent or no 
surveillance. Furthermore, increased attention has been paid to the surveillance of patients who undergo serrated polyp removal. Pre-
vious guidelines in Japan did not clearly outline the risk stratification in post-polypectomy surveillance. However, the new colonoscopy 
screening and surveillance guidelines presented by the Japan Gastroenterological Endoscopy Society include a risk-stratified 
post-polectomy surveillance program. Further discussion and analysis of unresolved issues in this field, such as the optimal follow-up 
after the first surveillance, the upper age limit for surveillance, and the ideal method for improving adherence to surveillance guide-
lines, are warranted. 
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Open Access

we review major international guidelines (guidelines from the 
United States [US] and the European Union [EU]) as well as 
Japanese guidelines for post-polypectomy surveillance and dis-
cuss what has changed thus far and what needs to be resolved 
in the future. 

RISK STRATIFICATION IN POST-
POLYPECTOMY SURVEILLANCE 

Effectiveness and harm are the most important factors to be 
considered when establishing optimal post-polypectomy sur-
veillance programs. Appropriate utilization of limited medical 
resources and budgets should be considered because the target 
population of post-polypectomy surveillance programs is too 
large. 

Regarding the effectiveness of post-polypectomy colonoscopy 
surveillance, several studies have been conducted to examine 
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the incidence and mortality of post-polypectomy CRC in in-
dividuals who underwent colonoscopy surveillance and those 
who did not. A retrospective multicenter cohort study was 
conducted in the United Kingdom to assess the incidence of 
post-polypectomy CRC in over 10,000 intermediate-risk indi-
viduals with three or four small adenomas <10 mm in size or 
one or two adenomas, at least one of which was ≥10 mm in size, 
for a median follow-up period of 7.9 years.2 The study clarified 
the effectiveness of colonoscopy surveillance by showing that 
one or two surveillance visits were associated with a significant 
reduction in the incidence of post-polypectomy CRC. However, 
assessment with further risk stratification demonstrated that 
a significant reduction in the incidence of post-polypectomy 
CRC was only observed in a high-risk group of individuals 
who had undergone suboptimal baseline colonoscopy or those 
with adenomas ≥20 mm in size, showing high-grade dysplasia, 
and/or located in the proximal colon at baseline colonoscopy. 
The incidence of post-polypectomy CRC did not decrease sig-
nificantly with colonoscopy surveillance in the low-risk group 
without the aforementioned factors. These findings indicate the 
necessity for risk stratification in post-polypectomy surveillance 
to maximize its effectiveness. 

The consideration of harm related to colonoscopy further 
emphasizes the importance of risk stratification. In a retrospec-
tive cohort study conducted in the US assessing the adverse ef-
fects of surveillance colonoscopy in 27,628 individuals aged ≥50 
years, hospitalization within 30 days was found in 711 patients 
(2.6%), including 19 with colonoscopy-related preformation, 
following surveillance colonoscopy.3 The risk of hospitalization 
was shown to be higher in elderly patients aged ≥75 years and 
in those with comorbidities than in younger patients and those 
without comorbidities. Repeating surveillance colonoscopy 
without considering the balance between its benefits and harms 
should be avoided, particularly for populations with a low risk 
of post-polypectomy CRC. 

Risk stratification in post-polypectomy surveillance is also 
essential from the perspective of cost-effectiveness and bur-
den on medical resources, as it facilitates efficient utilization 
of limited medical resources and budgets according to the risk 
of post-polypectomy CRC. Recently, our group performed a 
cost-effectiveness analysis of post-polypectomy surveillance 
using a simulation model.4 We compared the cost-effec-
tiveness of non-risk stratified surveillance programs with 
fixed surveillance colonoscopy intervals and risk-stratified 
post-polypectomy surveillance programs wherein the surveil-

lance colonoscopy intervals are determined according to the 
results of baseline colonoscopy. We found that risk-stratified 
surveillance programs could be more favorable in terms of 
cost-effectiveness. 

UNITED STATES AND EUROPEAN UNION 
GUIDELINES FOR POST-POLYPECTOMY 
SURVEILLANCE 

The major international guidelines for post-polypectomy sur-
veillance, such as the US guidelines (the US Multi-Society Task 
Force on CRC [USMSTF] guidelines) and the EU guidelines (the 
European Society of Gastrointestinal Endoscopy [ESGE] guide-
lines), have recommended risk-stratified surveillance programs 
according to the risk of post-polypectomy CRC.5-9 Recently, 
both the USMSTF and ESGE guidelines have been updated for 
better differentiation of high- and low-risk (Tables 1, 2). Guide-
lines have been updated in response to the increased detection 
of non-advanced colorectal polyps during colonoscopy and the 
increasing awareness of serrated lesions, particularly sessile ser-
rated lesions (SSLs).10-12 

In the updated USMSTF and ESGE guidelines, more individ-
uals have been downgraded to lower-risk groups that require 
less frequent or no surveillance. Increasing evidence suggests 
that individuals with one or two non-advanced adenomas <10 
mm in size have a very low risk of post-polypectomy CRC. 
This risk is reportedly as low as that in a population of people 
without adenomas.7,9,13-16 In light of this evidence, the updated 
USMSTF guidelines recommend surveillance colonoscopy 7 to 
10 years after polypectomy for these very low-risk individuals, 
and return to screening is recommended for them in the updat-
ed ESGE guidelines. Furthermore, several studies have indicat-
ed that individuals with three or four non-advanced adenomas 
<10 mm in size have a low risk of post-polypectomy CRC, and 
less intensive surveillance is recommended for this population 
in the updated USMSTF and ESGE guidelines compared to 
previous versions of the guidelines.7,9  

Regarding post-polypectomy surveillance for individuals 
with serrated lesions, no or few recommendations have been 
described in the previous USMSTF and ESGE guidelines.5,8 
In contrast, detailed and informative recommendations are 
proposed in the updated guidelines.6,9 However, the evidence 
supporting these recommendations is currently insufficient. 
Although various findings regarding serrated lesions and SSLs 
have been reported, several basic issues remain unclear.11,17 For 
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instance, the true prevalence of these lesions is not fully under-
stood because of the difficulties in detecting and diagnosing 
lesions using endoscopy. In fact, there are considerable discrep-
ancies in the detection rates reported in previous studies.11,17 
Considering that the studies that showed high detection rates 
included those conducted using chromoendoscopy (indigo 
carmine spray), the lesions may have been easily overlooked in 
many cases. Further research is required to elucidate the true 
prevalence and clinical significance of serrated lesions and es-
tablish optimal surveillance programs for individuals with these 
lesions. 

Comparing the updated USMSTF and ESGE guidelines 

shows that recommendations regarding the management of 
adenomas with villous components differ between the guide-
lines.7,9 Unlike the USMSTF guidelines, the presence of villous 
components is not considered in the updated ESGE guidelines 
when making decisions regarding post-polypectomy surveil-
lance owing to the recent findings on the negligible influence of 
villous histology on the long-term risk for CRC.7,9 The possibil-
ity of inter-observer variability among pathologists in the his-
tological assessment of villous components is also a concern.18 
Further discussion should be needed to determine how to deal 
with lesions with villous components based on appropriate his-
tological evaluations. 

Table 1. Updates in post-polypectomy surveillance guidelines from the United States Multi-Society Task Force on colorectal cancer
Baseline colonoscopy findings 2006 2012 2020
1–2 adenomas <10 mm CS 5–10 years later CS 5–10 years later CS 7–10 years later
3–4 adenomas <10 mm CS 3 years later CS 3 years later CS 3–5 years later
5–10 adenomas <10 mm CS 3 years later CS 3 years later CS 3 years later
Adenoma ≥10 mm CS 3 years later CS 3 years later CS 3 years later
Adenoma with tubulovillous or villous histology CS 3 years later CS 3 years later CS 3 years later
Adenoma with HGD CS 3 years later CS 3 years later CS 3 years later
>10 adenomas CS <3 years later CS <3 years later CS 1 year later
≤20 HPs in rectum/sigmoid colon <10 mm CS 10 years later CS 10 years later CS 10 years later
≤20 HPs proximal to sigmoid colon <10 mm - - CS 10 years later
1–2 SSPs <10 mm - CS 5 years later CS 5–10 years later
3–4 SSPs <10 mm - CS 5 years later CS 3–5 years later
5–10 SSPs <10 mm - CS 5 years later CS 3 years later
SSP ≥10 mm - CS 3 years later CS 3 years later
SSP with dysplasia - CS 3 years later CS 3 years later
HP ≥10 mm - - CS 3–5 years later
TSA - CS 3 years later CS 3 years later

CS, colonoscopy; HGD, high-grade dysplasia; HP, hyperplastic polyp; SSP, sessile serrated polyp; TSA, traditional serrated adenoma.

Table 2. Updates in post-polypectomy surveillance guidelines from the European Society of Gastrointestinal Endoscopy
Baseline colonoscopy findings 2013 2020
1–2 adenomas <10 mm Return to screening (or CS 10 years later) Return to screening (or CS 10 years later)
3–4 adenomas <10 mm CS 3 years later Return to screening (or CS 10 years later)
5–10 adenomas <10 mm CS 3 years later CS 3 years later
Adenoma ≥10 mm CS 3 years later CS 3 years later
Adenoma with villous histology CS 3 years later Not necessary to consider villous components
Adenoma with HGD CS 3 years later CS 3 years later
>10 adenomas Genetic counseling Genetic counseling
Serrated polyp <10 mm without dysplasia - Return to screening (or CS 10 years after)
Serrated polyp ≥10 mm - CS 3 years later
Serrated polyp with dysplasia - CS 3 years later

CS, colonoscopy; HGD, high-grade dysplasia.
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JAPANESE GUIDELINES FOR POST-
POLYPECTOMY SURVEILLANCE 

The importance of post-polypectomy surveillance has been 
recognized in Japan as well as in the US, EU, and other coun-
tries. The Japan Polyp Study, which commenced in 2003, is an 
important clinical trial on post-polypectomy surveillance in 
Japan.19 It is a large-scale prospective, multicenter, randomized, 
controlled trial that includes 11 Japanese institutions. The study 
assessed the incidence of advanced colorectal neoplasia fol-
lowing two baseline colonoscopies in two groups: a two-exam 
group wherein surveillance colonoscopy was performed at one 
and three years and a one-exam group in which surveillance 
colonoscopy was performed at three years. The incidence of 
advanced colorectal neoplasia in both groups was very low 
(1.7% vs. 2.1%), and the non-inferiority of the one-exam (at 
three years) group compared to the two-exam (at one and three 
years) group was clearly proven. Based on these findings, it can 
be concluded that after high-quality baseline colonoscopy, the 
surveillance interval can be set at a minimum of three years in-
stead of one year. Furthermore, the low incidence of advanced 
colorectal neoplasia observed in both groups suggests that lon-
ger surveillance intervals are possible, particularly in low-risk 
populations. The Japan Polyp Study is currently ongoing with 
long-term follow-up, and more evidence is expected from this 
study in the future. 

Until recently, there were no clear recommendations on risk 
stratification in post-polypectomy surveillance in Japan. Evi-
dence-based clinical practice guidelines for the management of 

colorectal polyps from the Japanese Society of Gastroenterolo-
gy proposed that follow-up colonoscopy should be performed 
within 3 years after polypectomy.20 However, the importance of 
risk stratification in post-polypectomy surveillance has gained 
more recognition in Japan. In 2020, the new guidelines from the 
Japan Gastroenterological Endoscopy Society (JGES), “Colo-
noscopy screening and surveillance guidelines,” have proposed 
risk-stratified surveillance programs.21 The guidelines comprise 
eight background knowledge statements and 20 clinical ques-
tion statements that include six clinical questions related to 
follow-up and surveillance. Figure 1 shows the risk-stratified 
surveillance programs for populations with adenomatous pol-
yps, which are proposed in the guidelines for preventing mor-
tality from CRC, the development of invasive cancer, and the 
preservation of the intestinal tract.21 Surveillance colonoscopy 
performed 3 to 5 years and 3 years after polypectomy was pro-
posed for individuals with 1 to 2 non-advanced adenomas <10 
mm in size and those with 3 to 9 non-advanced adenomas <10 
mm in size, respectively. The guidelines propose that patients 
with advanced neoplasia or ≥10 adenomas removed during 
baseline colonoscopy should undergo surveillance colonoscopy 
1 to 3 years after polypectomy. Particularly, patients with Tis 
and T1 cancers, ≥10 adenomas, or adenomas ≥20 mm in size 
are considered to have a high risk for post-polypectomy CRC, 
and a one-year surveillance colonoscopy interval is proposed 
for them. 

The surveillance intervals proposed for low-risk popula-
tions in the new JGES guidelines are shorter than those in 
other international guidelines such as the USMSTF and ESGE 

Baseline
colonoscopy

1–2 Non-advanced
adenomas

Surveillance colonoscopy
3–5 years later

3–9 Non-advanced
adenomas

Surveillance colonoscopy
3 years later

Advanced neoplasia
≥10 adenomas

Tis/T1 cancer 
≥10 adenomas

≥20 mm

Surveillance colonoscopy
1 year later

Fig. 1. Proposal of risk-stratified post-polypectomy surveillance for individuals with adenomatous polyps in the new guidelines from the Ja-
pan Gastroenterological Endoscopy Society. Modified from Saito et al. Dig Endosc 2021;33:486–519.21
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guidelines.7,9,21 There are several factors and reasons behind 
this difference. First, the new JGES guidelines aim to prevent 
the development of invasive cancer and the need for colorectal 
surgery, as well as mortality from CRC. Second, neoplastic 
lesions that may be easily overlooked but can advance to inva-
sive cancer within a short period, such as laterally spreading 
tumor non-granular type (LST-NG) and de novo cancer, are 
considered in the JGES guidelines. The Japan Polyp Study has 
shown that the risk of post-polypectomy advanced colorectal 
neoplasia is higher among individuals with LST-NG at base-
line colonoscopy than in those without LST-NG.19 Third, the 
current practice in Japan regarding post-polypectomy sur-
veillance should be understood. According to a nationwide 
questionnaire survey of JGES board-certified institutions, a 
short surveillance colonoscopy interval is generally preferred 
in Japan. The survey showed that even after polypectomy of 1 
to 2 non-advanced adenomas, over 50% and over 95% of the 
institutions selected one-year and within three-year intervals 
for surveillance colonoscopy, respectively.22 Thus, it is difficult 
to propose long surveillance intervals in Japan at present. It is 
believed that the five-year colonoscopy interval for a low-risk 
population proposed in the new JGES guidelines is ground-
breaking. 

ASPECTS OF POST-POLYPECTOMY 
SURVEILLANCE THAT REQUIRE FURTHER 
DISCUSSION 

Several issues regarding post-polypectomy surveillance remain 
unresolved and require further assessment and discussion. As 
previously mentioned, optimal surveillance for individuals with 
serrated lesions needs to be clarified further. Follow-up after 
the first surveillance, the upper age limit for post-polypectomy 
surveillance, and surveillance for unresected diminutive benign 
adenomas also require further investigation.23 The low adher-
ence to post-polypectomy surveillance guidelines remains a 
serious problem. A recent systematic review and meta-analysis 
showed that global adherence to guidelines was low and that 
over 50% of individuals underwent repeat colonoscopies either 
too early or late.24 Even if the guidelines are excellent, they can-
not be completely useful if adherence to them is low. Therefore, 
improving the low global rate of adherence to guidelines is a top 
priority in this field. 

Colonoscopy quality is a vital factor in post-polypectomy 

surveillance. High-quality baseline colonoscopy is an essen-
tial prerequisite for optimal post-polypectomy surveillance. 
Several factors, including the adenoma detection rate (ADR), 
are regarded as colonoscopy quality measurements, and per-
formance targets are set for them.25,26 Despite a large amount 
of accumulated evidence, high-quality colonoscopy has not yet 
been clearly defined. Therefore, further assessments and eluci-
dation of the features of high-quality colonoscopy are necessary. 
Even with regard to the target ADR, reconsideration may be 
necessary as adenomas are being increasingly detected during 
screening colonoscopy.10,27 With further development of endos-
copy technology, including image-enhanced endoscopy and 
artificial intelligence, we may aim at a higher ADR.21,28 Moni-
toring and feedback are believed to be useful to ensure that the 
quality of colonoscopy is high.29 Thus, a reliable monitoring and 
database system is necessary. The JGES has initiated the Japan 
Endoscopy Database Project in Japan, aiming to build a large-
scale nationwide endoscopy database.21,30 

CONCLUSIONS 

In this paper, we reviewed the USMSTF, ESGE, and JGES 
guidelines for post-polypectomy surveillance. The importance 
of risk stratification in post-polypectomy surveillance has been 
recognized in many regions, and efforts have been made to 
establish optimal risk-stratified post-polypectomy surveillance 
programs for better differentiation between high- and low-risk 
individuals. Nevertheless, several issues, including low adher-
ence to guidelines, remain unresolved; thus, further improve-
ment in this regard is warranted.  
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INTRODUCTION 

Neuroendocrine tumors (NETs) originate from heterogeneous 
neuroendocrine cells and peptidergic neurons, and exhibit 
various biological behaviors according to anatomical sites and 
pathological features.1,2 The incidence of gastrointestinal NETs 
(GI-NETs) in Japan and the United States is reported to be 

Recently, research on rectal neuroendocrine tumors (NETs) has increased during the last few decades. Rectal NETs measuring <10 mm 
without atypical features and confined to the submucosal layer have only 1% risk of metastasis, and the long-term survival probability 
of patients without metastasis at the time of diagnosis is approximately 100%. Therefore, the current guidelines suggest endoscopic re-
section of rectal NETs of <10 mm is regarded as a safe therapeutic option. However, there are currently no clear recommendations for 
technique selection for endoscopic resection. The choice of treatment modality for rectal NETs should be based on the lesion size, en-
doscopic characteristics, grade of differentiation, depth of vertical involvement, lymphovascular invasion, and risk of metastasis. More-
over, the complete resection rate, complications, and experience at the center should be considered. Modified endoscopic mucosal re-
section is the most suitable resection method for rectal NETs of <10 mm, because it is an effective and safe technique that is relatively 
simple and less time-consuming compared with endoscopic submucosal dissection. Endoscopic submucosal dissection should be con-
sidered when the tumor size is >10 mm, suctioning is not possible due to fibrosis in the lesion, or when the snaring for modified endo-
scopic mucosal resection does not work well. 

Keywords: Endoscopic mucosal resection; Endoscopic submucosal dissection; Neuroendocrine tumor; Rectum
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similar (annual incidence rates of 2.10 per 100,000 and 2.53 per 
100,000, respectively).3,4 However, marked differences in the 
distribution of GI-NETs have been observed between Asian and 
Western countries. In reports from the United States and Eu-
rope, midgut NETs occupy a large portion (38.7% in the United 
States, 30%–60% in Europe), and the small intestine is the most 
common site of GI-NETs. However, in Korea and Japan, the 
ratio of midgut NETs is low (the incidence of small intestinal 
NETs was only 7.7% in Korea, which is similar to 9.6% in a Jap-
anese study), and the rectum was the most common site for GI-
NETs in Korea.1,3 Recently, the number of rectal NETs and re-
lated clinical research has increased during the last decades due 
to advancements in endoscopic technology, such as endoscopy 
and imaging, the popularization of colonoscopy, and clinical 
endoscopists’ increased awareness of the disease.5-7 However, 
whether this increase is due to an increase in the detection rate 
of tumors or the incidence rate due to the widespread use of 
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Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.

496 Copyright © 2022 Korean Society of Gastrointestinal Endoscopy



colonoscopy remains unclear. Most rectal NETs are more in-
dolent than other epithelial malignancies although they can be 
aggressive and resistant to therapy. Rectal NETs are pathologi-
cally categorized according to the World Health Organization 
classification system, and their pathological grade is based on 
the mitotic and Ki-67 indices (Table 1).8  

Although studies on rectal NETs are mostly retrospective 
with small sample sizes, and the efficacies of different treat-
ment methods are still controversial with insufficient medical 
evidence, the treatment of this disease is gradually becoming 
standardized according to the proposal of corresponding guide-
lines.9,10 Rectal NETs are typically small (approximately 80% 
are <10 mm in diameter) single yellowish subepithelial lesions 
with intact overlying mucosa, not deeper than the submucosal 
layer, and are frequently located in the midrectum (within 10 
cm from the anorectal junction).8 In a recent report of a series 
of 788 T1 rectal NETs, rectal NETs measuring <10 mm had 1% 
risk of metastasis, with the long-term survival probability of pa-
tients without metastasis at the time of diagnosis being 100%.11 
Therefore, endoscopic resection is recommended for NETs 
<10 mm, because they have benign behavior and a low risk of 
metastasis in the absence of muscular and lymphovascular in-
vasion.12,13 Meanwhile, for rectal NETs >20 mm, the metastatic 
risk is 60% to 80%; therefore, radical surgery and lymphadenec-
tomy are recommended. There is an area of uncertainty regard-
ing tumors between 10 and 20 mm, in which the metastatic risk 
is intermediate, and endoscopic treatment can be challenging. 
Since the risk of metastasis is approximately 10% to 15% for 10 
to 20-mm NETs, the treatment method is determined accord-
ing to endoscopic features, endoscopic ultrasound findings, 
grade, and muscularis propria invasion.14 Surgery, rather than 
endoscopic resection, should be considered when the NET size 
is ≥14 mm, an atypical endoscopic appearance indicates an ul-
cerofungating growth, central depression or ulcer, semipedun-
culated hyperemic color change, or muscular propria invasion 
is present on endoscopic ultrasound and magnetic resonance 
imaging of the pelvis.8,15 

Therapeutic endoscopists select the endoscopic resection 
method according to tumor characteristics, such as size, mor-
phology, and mucosal and submucosal appearance.16 The most 
important factor in predicting aggressive disease is the size of 
the primary tumor. Endoscopic resection of rectal NET can be 
divided into standard indications (tumor size <10 mm) and ex-
panded indications (tumor size, 10–19 mm) according to tumor 
size. This review article describes which endoscopic resection 
method is the best standard modality according to each clinical 
situation. 

ENDOSCOPIC RESECTION METHODS FOR 
RECTAL NEUROENDOCRINE TUMORS 

Rectal NETs constitute approximately 1% of all rectal neoplas-
tic lesions and are mostly asymptomatic.17 One key issue for 
endoscopic resection of rectal NETs is identifying them based 
on macroscopic features before improperly performing forceps 
biopsy, snare polypectomy, or conventional endoscopic mu-
cosal resection (EMR). The complete resection rate was 68.2% 
when rectal NET was considered as a polyp before endoscopic 
resection, and 94.5% when diagnosed or suspected as NET 
before endoscopic resection.9,18 In addition, a preceding biopsy 
performed before endoscopic resection can interfere with com-
plete resection by causing blurred tumor borders and fibrosis of 
the tissue.19 Therefore, the endoscopic findings of rectal NETs, 
such as smooth/round/sessile and yellow-discolored subepithe-
lial nodules (reflecting the presence of chromogranin) <10 mm 
in diameter with intact overlying mucosa, typically observed 
within 5 to 10 cm from the anal verge, are strongly suggestive of 
rectal NETs and must be completely resected. 

Endoscopic resection of rectal NETs should be aimed at en 
bloc and complete resection, as incomplete resection puts pa-
tients at risk for metastasis, resulting in repeated endoscopic 
and follow-up radiologic examinations and the need for salvage 
therapy.20 Various endoscopic resection methods, such as snare 
polypectomy, EMR, modified EMR (m-EMR), and endoscopic 
submucosal dissection (ESD), have been used to treat rectal 
NETs. 

Conventional endoscopic mucosal resection 
Complete resection rate of snare polypectomy is 20 to 30%.21,22 
Conventional EMR proceeds snare cautery resection after 
lifting the lesion by submucosal injection to elevate the mu-
cosal lesion away from the muscularis propria (Fig. 1A). Its 

Table 1. Grading for rectal neuroendocrine tumors
Grading Pathologic findings
G1 (low grade) <2 mitoses/10 HPFs and <2% Ki-67 index
G2 (intermediate grade) 2–20 mitoses/10 HPFs or 3%–20% Ki-67 

index
G3 (high grade) >20 mitoses/10 HPFs or >20% Ki-67 index

G, grading; HPF, high power field. 
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advantages include being simple, less invasive, shorter proce-
dure time (2–5 minutes), and a low complication rate (1.8%).23 
However, similar to snare polypectomy, conventional EMR 

AA

BB

CC

DD

EE

FF

Fig. 1. Each endoscopic resection procedure for rectal neuroendocrine tumor. (A) Conventional endoscopic mucosal resection (EMR). (B) 
EMR with a cap. (C) EMR with band ligation. (D) EMR after circumferential incision/precutting. (E) anchored snare-tip EMR. (F) Endoscop-
ic submucosal dissection. 

cannot adequately and completely resect lesions in the submu-
cosal layer, and additional salvage interventions may be needed. 
Since 76% of rectal NETs extend into the submucosal layer,24,25 
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snare polypectomy and conventional EMR, which do not suffi-
ciently capture the submucosal layer, are generally not selected 
because of the high risk of incomplete histologic resection. 
That’s why it is not possible to sufficiently capture the sub-
mucosal part of the lesion by submucosal injection or snaring 
alone. Additionally, snare polypectomy and conventional EMR 
can cause crushing injury of the resection specimen, so it is 
disadvantageous for pathological evaluation, which is also why 
these methods are not commonly used.26 Several studies have 
reported that the complete resection rate of conventional EMR 
is 30% to 80%7,27-31 and an adverse event rate of 4.1%.28  

Modified endoscopic mucosal resection 
To overcome the limitations of standard polypectomy and 
conventional EMR, various m-EMR techniques have been 
utilized: EMR using a transparent cap (EMR-C); EMR with 
a ligation device (EMR-L), endoscopic submucosal resection 
with band ligation (ESMR-L); EMR using a dual-channel en-
doscope (EMR-D); EMR after circumferential incision/precut-
ting (EMR-P), which is also called EMR with circumferential 
submucosal incision; and anchored snare-tip EMR (ASEMR). 
m-EMR has been classified in detail according to the specific 
procedure process. First, it can be divided into methods that use 
suction and those that do not. Methods using suction include 
EMR-C and EMR-L, whereas those that do not use suction in-
clude conventional EMR, EMR-P, ASEMR, and EMR-D (Table 
2). The principle of m-EMR is to help the snare capture the 
deeper submucosal layer using suctioning and precutting. Thus, 

a higher complete resection rate is expected. 
In EMR-C, the lesion is brought into the transparent cap by 

suction after submucosal injection. The lesion in the transpar-
ent cap is then captured with a snare to perform resection (Fig. 
1B). EMR-C is technically easier and faster than ESD; therefore, 
it is an effective and safe technique for endoscopic resection of 
rectal NETs.32,33 The complete resection rate of EMR-C is re-
ported to be 83.3% to 100%, the procedure time is 5 to 10 min-
utes, and the complication rate is 2.9% to 4.8%.7,30 

First introduced in 1999, EMR-L uses suction with a trans-
parent cap fitted to the scope, binding the bottom of the lesion 
with a ligation band, such as endoscopic variceal ligation, fol-
lowed by closure of a snare beneath the ligation band so that 
it can be easily resected using a snare (Fig. 1C).34 Like EMR-C, 
EMR-L is technically easier and faster than ESD; therefore, it is 
an effective and safe technique for the endoscopic resection of 
rectal NETs. The complete resection rate of EMR-L is reported 
to be 95.5% to 100%, the procedure time is 5 to 10 minutes, and 
the complication rate is 0% to 4.8%.7,35 EMR-L with endoscopic 
ultrasonography is performed to confirm complete ligation of 
the lesion before snaring. Li et al.36 reported that ESMR with 
endoscopic ultrasonography demonstrated a slightly higher 
pathological complete resection rate than EMR-L (97.9% vs. 
88.7%, p=0.152). They assessed this result as having practical 
clinical significance, although it was not statistically significant. 
Comparing EMR-C and EMR-L, EMR-L may be the preferable 
treatment method, considering both the endoscopic en bloc re-
section rate and histologic complete resection rate.7 

EMR-P is performed by lifting the mucosa with a submucosal 
injection, making a circumferential incision/precutting along 
a margin that is 2 mm outside the tumor using the tip of the 
snare. Subsequently, the snare is securely positioned in the cut 
groove and tightened, and the tumor is resected using electri-
cal current (Fig. 1D). The complete resection rate of EMR-P is 
reported to be 93.1% to 99.4%, the procedure time is 2.5 to 30 
minutes, and the complication rate is 5.5%.37,38 

In ASEMR, a small mucosal slit is made using the snare tip 
after submucosal injection, and then the snare tip is anchored 
into the mucosal slit, so it will not slip off the lesion (Fig. 1E). In 
comparison with EMR using suction, ASEMR achieves similar 
complete resection rates with minor complications. The com-
plete resection rate of ASEMR is reported to be 94.1%, the pro-
cedure time is 2.8 minutes, and the complication rate is 6.7%.39 
ASEMR has a shorter procedure time than EMR-P. In addition, 
compared to EMR using suction, there is the advantage that 

Table 2. Various endoscopic resection technique for rectal neuroen-
docrine tumor

Techniques without suction Techniques with suction
Conventional method
 Conventional snare polypectomy 

without injection
 Conventional snare polypectomy 

with injection, lift and cut method 
(EMR)

Modified EMR
 Inject, precut, and cut method 

(EMR after circumferential inci-
sion/precutting)

EMR with cap

 Anchored snare-tip EMR EMR with band ligation
 EMR using a dual-channel  

endoscope
EMR, endoscopic mucosal resection.

Hong et al. Endoscopic treatment for rectal NETs
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there is no need for a dedicated cap as in EMR-C or a band liga-
tion device as in EMR-L. 

EMR using a dual-channel endoscope is referred to as an 
EMR-D or strip biopsy. Recently, Lee et al.27 reported that the 
histological complete resection rate of EMR-D was 90.7%; this 
was significantly higher than that of conventional EMR (74.5%), 
and no significant differences were identified between EMR-L 
(93.1%) and EMR-P (90.9%). Sung et al.40 compared con-
ventional EMR, EMR-D, and ESD in their prospective study. 
Although not significant (p=0.41), the histologic complete re-
section rate of EMR-D was 74.1%, which was lower than that of 
ESD (100%). 

Endoscopic submucosal dissection 
ESD is a minimally invasive advanced endoscopic technique 
used for en bloc and complete resection of GI tumors. ESD 
consists of the following three steps: submucosal injection to 
elevate the tumor, precutting the mucosa surrounding the tu-
mor, and dissection of the connective tissue of the submucosa 
beneath the tumor (Fig. 1F). ESD has a high complete resection 
rate for rectal NETs. Several studies have reported the complete 
resection rate of ESD as 87.1% to 100%.29,31,38,40-43 Hybrid ESD 
is an effective and safe endoscopic resection technique for rec-
tal NETs as an alternative to conventional ESD. Hybrid ESD 
involves a circumferential incision after submucosal injection 
similar to ESD. After circumferential incision, submucosal 
dissection proceeds to at least the bottom margin of the lesion, 
and then snaring is performed to excise the undissected lesion 
instead of using an endoknife. Recently, Wang et al.44 reported 
that hybrid ESD had a similar complete resection rate and safe-
ty profile as ESD, and the procedure time of hybrid ESD was 
shorter than that of ESD (complete resection rate, 94.1% vs. 
90%; mean procedure time, 13.2 vs. 18.1 minutes, respectively). 
According to the endoscopist’s decision, changing the resection 
method from ESD to hybrid ESD can be considered if an ap-
propriate vertical margin is secured during the procedure. 

WHICH METHOD IS BEST? 

Current guidelines recommend endoscopic resection for small 
rectal NETs that are <10 mm in size, with no atypical endoscop-
ic appearance, and confined to the mucosa and submucosa.9,10 
However, currently, there are no clear recommendations for 
the selection of any technique for endoscopic resection. As the 
options for endoscopic resection of rectal NETs have increased, 

a number of studies have been conducted to identify the meth-
ods with better outcomes. Data comparing different endoscopic 
methods used for the management of rectal NETs, including 
complete resection rates and complications, are presented in Ta-
ble 3.7,27-31,35-42,44-48 Various factors should be considered to deter-
mine which method is better. Although a method with a high 
histologic complete resection rate is mandatory, the complica-
tion rate, status of the equipment in the hospital, proficiency 
of the therapeutic endoscopists and assistants, short procedure 
time, and length of hospital stay should be considered. 

Snare polypectomy and conventional EMR are the easiest 
and simplest endoscopic resection methods, although they are 
not generally used as standard treatment because of the risk of 
incomplete resection. Zheng et al.45 reported that the odds ratio 
(OR) for histologic complete resection was 0.23 (95% confi-
dence interval [CI], 0.10%–0.51%, p<0.01) when conventional 
EMR was compared to m-EMR. Kim et al.29 reported that the 
complete resection rate of conventional EMR was 77.4%, which 
was significantly lower than 97.7% of ESD. In a meta-analysis, 
Zhou et al.46 reported that the complete resection rate of con-
ventional EMR was lower than that of m-EMR (relative risk, 
0.72; 95% CI, 0.60%–0.86%) and ESD (relative risk, 0.89; 95% 
CI, 0.79%–0.99%). Therefore, snare polypectomy and conven-
tional EMR are not considered standard options for endoscopic 
resection. 

Both EMR-C and EMR-L are useful for removing rectal NETs 
<10 mm in diameter.42,43 In a recently published meta-analysis 
comparing the efficacy and safety of EMR with suction and 
ESD for small rectal NETs, EMR with suction was superior to 
ESD for small rectal NETs (≤10 mm) with a higher complete 
resection rate (OR, 4.08; 95% CI, 2.42–6.88, p<0.00001), shorter 
procedure time (standard mean difference, –1.59%; 95% CI, 
–2.27% to –0.90%, p<0.00001), and similar overall complication 
rate (OR, 0.56; 95% CI, 0.28–1.14; p=0.11) and recurrence rate 
(OR, 0.76; 95% CI, 0.11–5.07; I2, 48%).47 In a study comparing 
ESD with EMR-L, EMR-L had a higher complete resection rate 
than ESD (95.5% vs. 75.0%, p=0.025).35 Additionally, one of the 
most important reasons for the superiority of EMR-L is its low 
vertical margin positivity rate. When the lateral and vertical 
margin distances from the tumor were measured, the lateral 
and vertical margins were more distant in the EMR-L group 
than in the ESD group (lateral margin distance, 1,661±849 
vs. 1,514±948 μm; vertical margin distance, 277±308 vs. 
202±171 μm, respectively).35 In another study measuring ver-
tical margin distances from the tumor, EMR-L had a higher 
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complete resection rate than ESD (100% vs. 85.7%) and a more 
distant vertical margin from the tumor in the EMR-L group 
than in the ESD group (vertical margin distance, 641.5±763.8 
vs. 202.8±125.4 μm, EMR-L vs. ESD).48 In a study comparing 
the clinical outcomes of EMR-L and EMR-C, the endoscopic 
en bloc resection rate was higher in the EMR-L group (100% 
vs. 92.9%, p=0.003), although the complete resection rate was 
similar (92.5% vs. 83.3%, p=0.087, respectively).7 The reason 
EMR-L has a higher complete resection rate than EMR-C is 
that when using a band, lateral and deep margins are more 
easily secured in EMR, where EMR-L uses a technique that 
resects the tumor by snaring below the band ligation. There-
fore, EMR-L may be the preferable treatment method relative 
EMR-C, because it is a simple and reliable procedure, regard-
less of operator skill. 

EMR with suction cannot secure the resection margin when 
the lesion is larger than the cap or ligation band (for tumors 
≥10 mm in size), which is limited because of the short diame-
ter of the caps fitted to colonoscopies. In contrast, EMR-P has 
no size limitations for resection, because it captures the lesion 
by fitting the snare to the precut mucosa after circumferential 
incision/precutting.37 EMR-P has a complete resection rate that 
is comparable to that of EMR with suction. Several studies have 
reported that the complete resection rates of EMR-C, EMR-L, 
and EMR-P were 88.2% to 100%,30,31,39 88.7% to 100%,27-29,36 and 
93.1% to 93.9%,37,38 respectively. ASEMR is a simple procedure 
that does not require a cap or ligation device. In a retrospec-
tive study, the histologic complete resection rate of ASEMR 
was 94.1%, which was not significantly different from that of 
EMR-C (88.2%).39 ASEMR had a shorter procedure time than 
EMR-C and a similar complication rate that was not signifi-
cantly different from that of EMR-C.39 In this study, 11-mm 
and 12-mm rectal NETs were also completely resected using 
ASEMR with a 13-mm oval stiff snare, and their deep safety 
resection margins were 230 μm and 1,900 μm, respectively. 
Unfortunately, studies on ASEMR for rectal NETs are limited, 
although there are studies showing that ASEMR increases the 
complete resection rate and specimen size49-51; thus, the poten-
tial se of ASEMR in the future may be promising. Therefore, 
EMR without suctioning (EMR-P and ASEMR methods) using 
only a simple injector and snare is also useful for the resection 
of small rectal NETs <10 mm. 

ESD results in high en bloc and complete resection rates 
for rectal NETs. However, ESD has the disadvantage that the 
technique is difficult to learn, the procedure time is long, and St
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the risks of bleeding and perforation are higher than those of 
m-EMR.27,29,40,43,45,46 Yong et al.41 reported a perforation rate of 
2% and a bleeding rate of 7%. Incomplete resection and com-
plications may occur if ESD is performed by an inexperienced 
operator. In addition, it has the disadvantage of requiring 
an expensive endoknife. In terms of complete resection, the 
effects of m-EMR and ESD are equivalent. Kim et al.29 com-
pared the complete resection rate of EMR-L with that of ESD, 
and no significant difference was observed (EMR-L 100%, 
ESD 97.7%, p=1.000). Zhao et al.31 compared the outcomes of 
EMR-C with ESD in a retrospective study and reported that 
the complete resection rates of both EMR-C and ESD were 
100%. In a meta-analysis, Pan et al.47 reported that EMR with 
suction for treating small rectal NETs (≤10 mm) had a higher 
complete resection rate than ESD (OR, 4.08; 95% CI, 2.42–6.88; 
p<0.00001). Chen et al.38 compared EMR-P with ESD, and 
the histologic complete resection rates were 93.9% and 96.4% 
(p=1.000), respectively, indicating no significant difference. 
Nevertheless, ESD is required if the lesion is too large, suction-
ing is not possible due to fibrosis in the lesion, or if the snaring 
for EMR does not work well. In a meta-analysis including 1,360 
lesions, Yong et al.41 reported that ESD for rectal NETs >10 mm 
demonstrated a higher complete resection rate and lower verti-
cal margin involvement than EMR. 

CONCLUSIONS 

The appropriate treatment for rectal NETs should be selected in 
consideration of the lesion size, endoscopic characteristics, pro-
liferative index, grade, depth of vertical involvement, lympho-
vascular invasion, and risk of metastasis. Moreover, the com-
plete resection rate, complications, and experience of the center 
should be considered when selecting an endoscopic method. 
m-EMR is the most suitable resection method for rectal NETs 
<10 mm in size, because it is an effective and safe technique that 
is relatively simple and less time-consuming than ESD. ESD is 
required when the tumor size is larger than 10 mm, suctioning 
is not possible due to fibrosis in the lesion, or when the snaring 
for m-EMR does not work well. 
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INTRODUCTION 

Malignant melanoma (MM) is an aggressive neoplasm that 
carries a significant risk of locoregional and distant metastases. 
The differential diagnosis between gastric metastasis of MM 
and primary melanoma of the stomach is performed based on 
the failure to identify the primary MM at another site. Primary 
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was to analyze the clinical and endoscopic characteristics of gastric metastases of MM by systematically reviewing cases and case series 
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Methods: The PubMed and LILACS databases were searched. Reports containing individual patient data were included. Outcomes 
such as clinical data, endoscopic findings, treatments, and survival were analyzed.
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melanoma of the stomach is rarer than gastric metastasis; a re-
cent systematic review identified only 25 case reports describing 
primary melanoma of the stomach.1 Gastrointestinal involve-
ment in cases of disseminated disease is common, especially in 
the small intestine. Secondary involvement of the stomach is 
rare and poorly described.2 

The diagnosis of gastric metastasis of MM is often made 
through a postmortem.3 Few publications have described cases 
diagnosed using upper gastrointestinal endoscopy. Therefore, 
knowledge regarding the clinical characteristics, endoscopic 
data, treatment, and survival of this condition is limited. 

The present study aimed to compile relevant data and ana-
lyze the clinical and endoscopic characteristics of MM gastric 
metastases by systematically reviewing cases and case series 
describing patients diagnosed using upper gastrointestinal en-
doscopy. 

    This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.
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METHODS 

Search strategy 
We performed a systematic review in accordance with the 
guidelines of the Preferred Reporting Items for Systematic Re-
views and Meta-Analyses (PRISMA).4 Case reports and case 
series of gastric metastases of MM diagnosed using upper gas-
trointestinal endoscopy were analyzed. 

The searches were performed without restrictions on lan-
guage or publication date. High-sensitivity searches were per-
formed using the Medline/PubMed and Latin American and 
Caribbean Health Sciences Literature (LILACS) databases using 
the following MeSH terms: stomach neoplasms, melanoma, 
and gastrointestinal endoscopy. To identify additional eligible 
studies, the references of the included studies were manually 
searched. 

After screening the titles and abstracts of the articles retrieved 
from the databases, the full texts of potentially eligible studies 
were examined by independent reviewers, and the inclusion 
criteria were applied. Disagreements between the reviewers 
were resolved by consensus. 

Inclusion and exclusion criteria 
Case reports and case series describing metastatic MM of the 
stomach, diagnosed using upper gastrointestinal endoscopy, 
were included. We excluded cases of primary stomach melano-
ma. Case series that did not present individual patient data were 
also excluded. If the same study was published more than once, 
the publications with more complete information were selected. 

Data extraction 
Individual patient data were extracted by independent review-
ers using a predefined form. Clinical data such as those of age, 
sex, primary site of MM, metastases in other organs, and symp-
toms presented by the patients were collected. We also collected 
information on the number and location of lesions in the stom-
ach. Finally, data on the treatments and their outcomes were 
obtained. 

Data analysis 
Medians or means and standard deviations were calculated for 
continuous variables, while frequencies and percentages were 
calculated for categorical variables. Student t-test was used to 
compare continuous variables, and chi-square test or Fisher ex-
act test was used to compare categorical variables. For individu-

al patient data that included survival time, survival curves were 
calculated by Kaplan-Meier analysis, and differences between 
the curves were analyzed using the log-rank test.  

Statistical analyses were performed using the MedCalc ver. 
20.011 (MedCalc Software, Ostend, Belgium). Differences were 
considered statistically significant at p<0.05. 

RESULTS 

Study selection and population characteristics 
The databases were searched from their inception to November 
20, 2021, and 2,812 publications were identified. After screening 
the titles and abstracts, 2,652 articles were excluded. Twenty-six 
additional articles were identified by a manual search, resulting 
in 186 potentially eligible studies. After analyzing the full texts 
using the eligibility criteria, 88 articles remained for the analysis 
(Fig. 1). 

Among the 88 included studies, eight were case series,2,3,5-10 
and the other 8011-90 reported only one case each. Thus, the 
individual data of 113 patients with gastric metastases of MM 
were analyzed (Fig. 2). 

The patients’ ages ranged from 25 to 89 years (median, 63 
years), and 64% of the patients were male. The most common 
symptoms were digestive bleeding (34.5%) and abdominal pain 
(34.5%). 

The primary site of MM was reported in 78% of the patients 
and the skin was the most reported site (62%). Primary mela-
noma with an ocular location was described in 10% of the cas-
es, and melanoma originated from the mucosal surfaces in 6% 
of the cases (Table 1). 

Among the 113 patients with gastric metastases, 24 had me-
tastases in the stomach only (21%) while 89 had metastases in 
other organs (79%) as well. The number of distant metastases in 
each of the 113 patients ranged from one to seven different sites 
(Table 2). In addition to the stomach, the other most affected 
organs were the lungs, liver, lymph nodes, duodenum, and cen-
tral nervous system (Table 2). 

A high percentage of the patients received chemotherapy 
(46%) or only palliative care (24%). Only 20 patients (18%) un-
derwent surgery for gastric metastases. 

Endoscopic findings 
Single metastasis in the stomach was reported in 48 patients 
(42%) and multiple metastases were observed in 63 patients 
(56%). Data regarding the number of stomach metastases were 
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Fig. 1. The Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) flow diagram of study selection. LILACS, Latin 
American and Caribbean Health Science Literature.

Fig. 2. Among the 88 studies, 80 included one case. The other eight 
studies were case series. Four studies had two patients each, two 
studies had three patients, one study had nine patients, and one 
study had ten patients.
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not reported for two patients. Metastases was predominantly 
located in the gastric body (in approximately 80% of the cases). 
In only 5% of the patients, metastases were exclusively located 
in the gastric antrum (Table 3). The reports on the endoscopic 
characteristics of the lesions could not be validated as they var-
ied widely, thus precluding the synthesis of these data. 

Survival 
In the present study, the overall 1-year survival rate was 16% 
and the 2-year survival rate was only 4%. The median survival 
time was 3 months. There was a significant reduction in the 
survival of patients with multiple gastric metastases compared 
to that of patients with single metastasis (hazard ratio for death, 
0.459; 95% confidence interval, 0.235−0.895; p=0.022) (Fig. 3). 
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DISCUSSION 

The present systematic review confirmed that patients with 
gastric metastases of MM have very low overall survival rate 
(2-year survival rate of 4%) and median survival of only three 
months. In addition, this study demonstrated that patients with 
single metastasis in the stomach had significantly higher overall 
survival than patients with multiple gastric metastases. A study 
by Kim et al.3 reported a similar result; the authors analyzed 37 
patients with gastric metastases from several primary sites. Sur-
gical treatment of MM metastases in the gastrointestinal tract 
is associated with increased survival.7 Thus, early detection fol-
lowed by gastrectomy is key to obtaining better results. 

According to a study involving more than 133,000 cases of 
MM, the prevalence of cutaneous melanoma, ocular mela-
noma, and mucosal melanoma was 94.9%, 3.7%, and 1.4%, 
respectively.91 However, in the present study, the prevalence of 
cutaneous melanoma, ocular melanoma, and mucosal melano-

Table 1. Characteristics of the patients
Characteristic Value
Age (yr)
 Mean±SD 62.2±12.6
 Median (IQR) 63 (18.5)
 Range 25–89
Sex
 Male 72 (64.0)
 Female 41 (36.0)
Symptom
 Bleeding 39 (34.5)
 Abdominal pain 39 (34.5)
 Anorexia and weight loss 26 (23.0)
 Nausea and vomiting 20 (17.7)
 Weakness 7 (6.2)
 Dyspepsia 6 (5.3)
 Dyspnea, cough, and chest pain 5 (4.4)
 Jaundice 3 (2.7)
 Dysphagia 2 (1.8)
 Other symptoms 4 (3.5)
 Asymptomatic 11 (9.7)
Primary location
 Cutaneous 70 (62.0) 
 Eye 11 (9.7)
 Mucosa 7 (6.2)
 Not reported 25 (22.1)

Values are presented as number (%) unless otherwise indicated.
SD, standard deviation; IQR, interquartile range.

Table 2. Characteristics of metastases
Characteristic No. (%)
Distant metastases
 Stomach (only) 24 (21.2)
 Stomach plus a single organ 31 (27.5)
 Stomach plus two organs 20 (17.7)
 Stomach plus three organs 20 (17.7)
 Stomach plus four organs 12 (10.6)
 Stomach plus five organs 5 (4.4)
 Stomach plus six organs 1 (0.9)
Organs affected by metastases
 Stomach 113 (100)
 Lung 39 (34.5)
 Liver 36 (31.9)
 Lymph nodes 25 (22.1)
 Duodenum 22 (19.5)
 Central nervous system 20 (17.7)
 Bone 16 (14.2)
 Adrenal 9 (8.0)
 Subcutaneous 7 (6.2)
 Jejunum/ileum 7 (6.2)
 Spleen 5 (4.4)
 Esophagus 4 (3.5)
 Pancreas 4 (3.5)
 Skin 3 (2.7)
 Colon 3 (2.7)
 Rectum 2 (1.8)
 Peritoneum 2 (1.8)
 Breast 1 (0.9)
 Thyroid 1 (0.9)
 Amygdala 1 (0.9)
 Bladder 1 (0.9)
 Pericardium 1 (0.9)
 Kidney 1 (0.9)

Table 3. Endoscopic findings
Variable No. (%)
Gastric metastases
 Single 48 (42.5)
 Multiple 63 (55.7)
 Not reported 2 (1.8)
Gastric location
 Body (only) 68 (60.2)
 Body and antrum 22 (19.5)
 Antrum (only) 6 (5.3)
 Not reported 17 (15.0)
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ma was 61.9%, 9.7%, and 6.2%, respectively. Despite the small 
number of cases in the present review and the high percentage 
of unreported primary sites (22.1%), the hypothesis is that pri-
mary ocular and mucosal melanomas present a greater risk of 
dissemination to the stomach. Primary mucosal melanomas 
confer a high risk of distant metastases, ranging from 16.7% to 
27.7%.92,93 

Upper gastrointestinal endoscopy plays an important role 
in the diagnosis of gastric metastases. In 1962, Reed et al.90 
published the first case of gastric metastasis of MM diagnosed 
using endoscopic biopsy. Before the emergence of modern up-
per gastrointestinal endoscopy, gastric metastases of MM were 
described as “bull’s-eye” or “target-sign” lesions on radiological 
examinations.94,95 However, this radiological imaging pattern 
may be found in several other diseases, such as lymphoma, 
carcinoma, Kaposi’s sarcoma, and other uncommon benign 
diseases.88 

In 1978, Nelson and Lanza96 presented a proposal for an en-
doscopic classification system that consisted of three types of 
gastric lesions: (1) nodules varying in size, usually appearing 
to arise on the crest of the normal rugae, often ulcerated at the 
tip, and invariably melanotic; (2) raised, submucosal tumor-like 
masses with ulcerated centers which usually produced the so-
called bull’s-eye configuration on radiologic examination, and 
did or did not exhibit melanin grossly; and (3) mass lesions 
with varying degrees of necrosis and melanosis. This classi-
fication system has been used by several authors.86,88 In 2001, 

Oda et al.97 presented a proposal for an endoscopic classifica-
tion system of metastatic tumors of the stomach that includ-
ed several primary sites. The lesions were classified into two 
main patterns: submucosal tumors (with or without central 
depression) or primary gastric cancer. Lesions similar to pri-
mary gastric cancer were subdivided into those similar to early 
gastric cancer and those similar to advanced gastric cancer. 
Finally, lesions such as advanced gastric cancer were classified 
as follows: type 1, polypoid; type 2, ulcerated with well-defined 
margins; type 3, ulcers with undefined margins; type 4, tumors 
with diffuse infiltration. Several authors have adopted this clas-
sification.3,6,30,98 In addition, elevated lesions without infiltration 
of the edges and with central ulceration are commonly referred 
to as volcano-like or donut-shaped. These various proposals for 
endoscopic characterization generated high variability among 
the included studies, which precluded the compilation of lesion 
characteristics in the present review. 

An important endoscopic finding in this review was that of 
the high percentage of metastases located in the gastric body. 
This characteristic has been described earlier,99 and recently by 
other authors.3,97,100 The pathophysiological mechanism under-
lying the greater preference for involvement of the gastric body 
remains unknown. 

A strength of the present study was that relevant data pertain-
ing to an infrequent but highly severe condition were obtained. 
Using individual patient data, it was possible to construct and 
compare survival curves. The limitations of this review include 

Fig. 3. Estimated overall survival by Kaplan-Meier analysis. Patients with multiple gastric metastases were compared to patients with single 
gastric metastasis. CI, confidence interval. a)Number of patients at risk of survival.
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the limited scope of the search, which was conducted in only 
two databases, and the retrospective nature of the cases report-
ed in the included studies. 

In conclusion, the spread of MM to the stomach is associated 
with poor prognosis, particularly in cases with multiple gastric 
metastases. Further studies are needed to assess whether ocular 
melanomas and mucosal surface melanomas are associated 
with a higher risk of gastric metastases than that of cutaneous 
melanomas. Finally, standardization of the macroscopic de-
scription of gastric metastases is necessary to facilitate better 
standardization of reports.  
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Endoscopic submucosal dissection (ESD) is widely used for the 
treatment of superficial esophageal squamous cell carcinoma 
with a low risk of lymph node metastasis in patients because 
of its minimal invasiveness and good clinical outcomes.1 ESD 
enables en bloc and R0 resections of large lesions and accurate 
pathological evaluations.2 However, esophageal ESD is techni-
cally challenging because of the narrow lumen and thin wall of 
the esophagus and is associated with an increased risk of esoph-
ageal stricture and perforation.3 

Extensive esophageal ESD can lead to post-ESD esophageal 
stricture formation. The risk of esophageal stricture reportedly 
increases in patients with mucosal defects involving >75% of 
the esophageal circumference.4 Furthermore, in the absence of 
preventive measures, esophageal strictures develop in 66% to 
88% and 100% of the patients with mucosal defects involving 
>75% of the esophageal circumference and the entire esopha-
geal circumference, respectively.5,6 Post-ESD esophageal stric-
tures cause dysphagia, greatly reduce quality of life, and require 

See “Intralesional steroid infusion using a spray tube to prevent stenosis after endoscopic submucosal dissection of esophageal cancer” 
by Atsushi Goto, Takeshi Okamoto, and Ryo Ogawa, et al., on page 520−524.
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multiple endoscopic dilations in patients. Therefore, most clini-
cal practice guidelines for esophageal ESD recommend prophy-
lactic treatment of post-ESD esophageal strictures.5-7 The 2020 
Korean clinical practice guidelines for esophageal ESD recom-
mend the use of oral steroid or local steroid injection therapy 
in patients with mucosal defects involving >75% of the esopha-
geal circumference.5 The esophageal cancer practice guidelines 
2017, edited by the Japan Esophageal Society, recommend the 
use of prophylactic endoscopic balloon dilatation, local steroid 
injection, or oral steroid therapy,7 while the 2020 Japan Gas-
troenterological Endoscopy Society guidelines recommend the 
use of local triamcinolone injection in patients with mucosal 
defects involving >75% of the esophageal circumference.6 A 
study comparing the efficacies of oral steroid therapy and pro-
phylactic endoscopic balloon dilatation showed that oral steroid 
therapy was superior to prophylactic endoscopic balloon dila-
tation for esophageal stricture prevention.8 Patients receiving 
oral steroid therapy usually receive prednisolone at a starting 
dose of 30 mg/day, which is tapered over 2 to 12 weeks.5 How-
ever, oral steroid use may cause systemic adverse events such as 
immunosuppression, infection, worsening diabetes, and peptic 
ulcer disease. Local triamcinolone or dexamethasone injection 
into the post-ESD esophageal ulcer site effectively prevents 
esophageal stricture and induces fewer systemic adverse effects 
than does oral prednisolone therapy owing to minimal systemic 
absorption. The steroid injected into the ulcer site is gradually 
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absorbed over a few weeks, which inhibits inflammation and 
fibrosis in the post-ESD esophageal ulcer. However, the local 
steroid injection technique requires highly skilled endoscopists 
because the steroid needs to be injected into the residual sub-
mucosal tissue of the ulcer bed at multiple sites. Perforation can 
be caused by the injection needle itself, and delayed perforation 
or infection such as abscess formation following steroid injec-
tion into the muscle layer may occur.9,10 Therefore, great care 
should be taken to avoid injecting steroids into the muscle layer 
during local steroid injection therapy. To date, no study has 
conclusively determined whether local steroid injection or oral 
steroid therapy is more effective for post-ESD esophageal stric-
tures. A Japanese prospective comparative study on the steno-
sis-preventive effect of submucosal triamcinolone injection and 
oral prednisolone treatment (JCOG1217) is ongoing, and its re-
sults would help to determine the optimal post-ESD esophageal 
stricture prevention method.11 

In a study recently published in Clinical Endoscopy, Goto 
et al.12 described a new intralesional steroid infusion method 
using a spray tube and evaluated its efficacy and safety in pre-
venting stenosis after ESD for superficial esophageal cancer. 
Intralesional steroid infusion using a spray tube was performed 
in 27 patients immediately after ESD with ≥75% of the luminal 
circumference resected. Of the 27 patients, 22 (81.5%) had fa-
vorable outcomes without stenosis. Stenosis was found in five 
patients (18.5%) who underwent endoscopic balloon dilatation. 
No complications associated with intralesional steroid infusion 
were observed. Therefore, this novel method was determined to 
be effective and safe for stenosis prevention after ESD for super-
ficial esophageal cancer. Considering the technical difficulties 
and complications associated with local steroid injection, the 
intralesional steroid infusion method is an attractive technical 
option for endoscopists who are not sufficiently familiar with 
the local steroid injection method. However, this study was 
limited by its single-center design and the lack of comparison 
between this novel technique and conventional needle-based 
methods. Further large-scale randomized studies comparing 
the two methods are needed to draw definitive conclusions. 
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I read the paper by Okamoto et al.,1 titled “Bispectral in-
dex-guided propofol sedation during endoscopic ultrasonog-
raphy” published in this issue of Clinical Endoscopy, with great 
interest. The authors concluded that bispectral index (BIS) 
monitoring provides maintenance of a constant and optimal 
level of sedation depth, and titration for sedatives. However, 
they could not provide additional clinical benefits, including 
a reduction in cardiopulmonary adverse events derived from 
over-sedation. 

The major components of safe and effective sedation mon-
itoring include direct visual monitoring and physiological 
monitoring of hemodynamics and the depth of sedation of the 
patient. Direct visual monitoring may include close observation 
of respiratory patterns, movement of the chest wall, changes in 
skin color, and involuntary motion or facial expressions as a re-
flection of painful stimuli.2 In all cases of endoscopic sedation, 
direct visual monitoring should begin immediately before the 

administration of sedatives and continue throughout the pro-
cedure until full recovery by an endoscopist or a well-trained 
assistant. Physiological monitoring may be classified as the 
monitoring of hemodynamics (e.g., heart rate, blood pressure, 
and electrocardiography), oxygenation (e.g., pulse oximetry), 
ventilation (e.g., pulse oximetry, capnography, transcutaneous 
carbon dioxide monitoring, and respiratory volume monitors), 
and the depth of sedation (e.g., direct clinical assessment, BIS 
monitoring, and auditory evoked potentials). 

BIS monitoring is a non-invasive, objective method for deter-
mining the level of consciousness based on a series of continu-
ous electroencephalogram parameters. In clinical practice, BIS 
monitoring appears to be a safe and effective method for avoid-
ing excessive consumption of sedatives and providing adequate 
sedation during endoscopic procedures.3 However, the results 
regarding the accuracy and clinical efficacy of BIS monitoring 
are conflicting. First, there is no optimal cut-off value for the 
BIS level for achieving appropriate sedation. Therefore, it can 
lead to difficulties in the correlation between BIS levels and 
formal sedation scales (e.g., modified observer assessments of 
alertness/sedation scores).4 Second, several concerns regarding 
the clinical role of BIS monitoring during endoscopic sedation 
remain. Many studies5-8 have reported a significant reduction in 
sedative consumption and recovery time, as well as sedation-re-
lated adverse events when the BIS score is used as the primary 
target for sedation in procedures. However, contrary to this, our 
group identified that BIS monitoring did not result in clinical 
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benefits, including improvement of oxygenation and reduction 
of cardiopulmonary adverse events. Therefore, the clinical ben-
efits in daily practice may be limited.3 Overall, the results from 
the study by Okamoto et al.1 are in concordance with ours. We 
performed a meta-analysis of 1,039 patients (526 in the BIS 
group and 513 in the non-BIS group) through 11 randomized 
controlled trials. A significant reduction in the total propofol 
consumption was found in the BIS group, although the mean 
consumption of propofol was not different. Furthermore, re-
covery time, procedure time, sedation-related adverse events, 
and even satisfactory outcomes were not significantly superior 
in the BIS group than in the non-BIS group. This phenomenon 
may be mainly attributed to the substantial and potential time 
lag between the initiation of a decline in the BIS score below a 
specific level and the respective clinical signs, which is indica-
tive of an unstable hemodynamic status derived from excessive 
sedation.9 

Consequently, recommendations for optimal sedation mon-
itoring should be designed to prevent sedation-related adverse 
events by minimizing sedative consumption and early detection 
of over-sedation. Although the supporting evidence to date is 
limited, close patient monitoring through visual assessment 
(e.g., coughing, cyanosis, and limb movement) and physiologi-
cal parameters (e.g., vital signs and oxygen saturation measured 
by pulse oximetry) are the most important and reliable methods 
for the prevention of sedation-related adverse events. Medical 
instruments can serve as a foundation for effective monitoring, 
but they can never entirely replace the skilled medical staff, who 
can immediately recognize early indications of adverse events 
and initiate an adequate response.10 
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INTRODUCTION 

Endoscopic submucosal dissection (ESD) for superficial esoph-
ageal cancer allows for en bloc resection of lesions of almost any 
size, contributing to its widespread use. However, postoperative 
stenosis of the esophagus can be a potential complication after 

Background/Aims: Intralesional steroid injections have been administered as prophylaxis for stenosis after esophageal endoscopic 
submucosal dissection. However, this method carries a risk of potential complications such as perforation because a fine needle is used 
to directly puncture the postoperative ulcer. We devised a new method of steroid intralesional infusion using a spray tube and evaluat-
ed its efficacy and safety. 
Methods: Intralesional steroid infusion using a spray tube was performed on 27 patients who underwent endoscopic submucosal dis-
section for superficial esophageal cancer with three-quarters or more of the lumen circumference resected. The presence or absence of 
stenosis, complications, and the number of endoscopic balloon dilations (EBDs) performed were evaluated after treatment. 
Results: Although stenosis was not observed in 22 of the 27 patients, five patients had stenosis and dysphagia requiring EBD. The ste-
nosis in these five patients was relieved after four EBDs. No complications related to intralesional steroid infusion using the spray tube 
were observed. 
Conclusions: Intralesional steroid infusion using a spray tube is a simple and safe technique that is adequately effective in preventing 
stenosis (clinical trial number, UMIN000037567). 

Keywords: Endoscopic submucosal dissection; Esophageal cancer; Intralesional steroid infusion; Spray tube; Stenosis
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wide resection using ESD. This condition is particularly likely 
to occur in resections involving more than three-quarters of the 
lumen.1 Severe stenosis requires frequent endoscopic balloon 
dilation (EBD), leading to complications and a significant de-
crease in quality of life.2 

Intralesional steroid injection for post-ESD ulcers3,4 and oral 
steroids5 have been reported to be effective as prophylactic 
treatments for stenosis. However, fatal complications such as 
brain abscesses have been reported with prolonged use of oral 
steroids.6 The method of steroid injection is technically diffi-
cult and carries risks of perforation, drug leakage outside the 
esophageal wall, and abscess formation7,8 because a fine needle 
is used to directly puncture the postoperative ulcer. We devised 
an intralesional steroid infusion method using a spray tube and 
evaluated its efficacy and safety in a case series study. 
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METHODS 

Patients 
This study included patients who underwent ESD for super-
ficial esophageal cancer at Yamaguchi University Hospital be-
tween November 2018 and May 2021 and had a mucosal defect 
involving more than three-quarters of the lumen after resection. 
When a lesion with a tumor diameter >5 cm was resected in 
its entire circumference, a combination of steroid injection and 
oral steroids was deemed necessary, and the patient was exclud-
ed from the study.9 Patients who underwent additional surgical 
resections after ESD were also excluded because of their need 
for rapid treatment. 

Procedure 
Immediately after resection of the lesion, intralesional steroid 
infusion using a spray tube (fine jet spraying type; Top Co., To-
kyo, Japan) (Fig. 1) was performed, in which 40 mg of triamcin-
olone acetonide diluted in 20 mL of saline was locally infused 
(the product was not labeled for this use). By gently pressing the 
spray tube toward the base of the ulcer, 0.5 mL of the solution 

was infused with a 2.5-mL syringe. A white, cloudy bulge was 
formed when the triamcinolone acetonide solution was infused 
into the remaining submucosal layer. Triamcinolone acetonide 
was used in the range of 40–80 mg, depending on the size of the 
ulcer, and infusions were performed to cover the entire ulcer. 
The details of the procedure are shown in Figure 2 and Supple-
mentary Video 1. 

Outcomes 
Endoscopic examination was performed before treatment, and 
follow-up examinations were performed 1 week, 1 month, and 
2 months after treatment to test scope passage. The dysphagia 
score (on a scale of 0−5) was assessed at the same time as fol-
lows: 0, can eat a normal diet; 1, can swallow some solid foods; 2, 
can swallow only semi-solid foods; 3, can swallow liquids only; 
and 4, cannot swallow anything.10 Stenosis was determined if an 
upper gastrointestinal endoscope (GIF-H290; Olympus Medical 
System Co., Tokyo, Japan) with an 8.9-mm tip diameter could 
not be passed through the lesion after ESD or if the dysphagia 
score increased by 1 point or more compared to the pretreat-
ment score. EBD was performed if stenosis was determined. 
The EBD procedure was performed until the endoscope could 

Fig. 1. Spray tube (fine jet spraying type; Top Co., Tokyo, Japan).

Fig. 2. (A) A patient with early esophageal cancer in the upper 
esophagus (patient no. 22 in Table 2). (B) Sub-circumferential re-
section was performed by endoscopic submucosal dissection. (C) 
Immediately after resection of the lesion, intralesional steroid infu-
sion using a spray tube was performed. (D) The resected surface was 
completely re-epithelialized without stenosis 2 months after endo-
scopic submucosal dissection. 
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be passed and the dysphagia was improved, and the number of 
EBDs performed until the stenosis was relieved was recorded. 

Complications of ESD such as bleeding, perforation, and me-
diastinal abscess formation were evaluated based on endoscopic 
findings and clinical symptoms at the time of treatment and 1 
week, 1 month, and 2 months after treatment. 

Statistical analysis 
Quantitative variables are presented as the median and range, 
and qualitative variables are presented as frequencies and per-
centages.  

Ethical statements  
This study conformed to the provisions of the Declaration of 
Helsinki in 1995 and was approved by the ethics committee 
of Yamaguchi University Hospital (No: H30-111-2). Informed 
consent was obtained from all the patients prior to ESD. 

RESULTS 

Twenty-seven patients underwent intralesional steroid infusion 
with a spray tube after en bloc resection by ESD for superficial 
esophageal cancer. Twenty-six patients underwent sub-circum-
ferential resection, and one patient underwent circumferential 
resection. Table 1 shows the clinicopathological characteristics 
of the patients. The intralesional steroid infusion required an 

average time of 4.0±0.7 minutes. 
Table 2 shows the posttreatment course of each patient. 

Among the 27 patients, 22 (81.5%) had a favorable outcome 
without stenosis. Stenosis was identified in five patients (18.5%), 
and EBD was performed. After a maximum of four EBD pro-
cedures, the scope could be passed, and the dysphagia symp-
toms improved in all patients. Only one patient had post-ESD 
bleeding, and no complications related to intralesional steroid 
infusion were observed. 

DISCUSSION 

Intralesional steroid injection is an effective method for pre-
venting stenosis after extensive resection via esophageal ESD. 
Hashimoto et al.3 reported that when triamcinolone acetonide 
was injected locally for 3 days for resections involving more 
than three-quarters of the lumen, the rate of stenosis was 19%. 
Hanaoka et al.4 reported that when 100 mg of triamcinolone 
acetonide was injected only once immediately after ESD for 
resection involving more than three-quarters but less than the 
entire circumference of the lumen, the rate of stenosis was 10%. 
The rate of stenosis was 18.5% (5/27) with our intralesional 
steroid infusion method, which was not inferior to that report-
ed in previous studies. None of the patients suffered refractory 
stenosis. The symptoms of stenosis in the five patients with ste-
nosis were relieved and did not recur after a maximum of four 
EBD procedures. 

Serious complications associated with steroid injections have 
been reported. In animal models, when triamcinolone aceton-
ide was injected into the muscle layer of a post-ESD artificial 
ulcer, healing was prolonged, and perforations and abscess for-
mation involving the lungs and aorta were reported.11 Delayed 
perforation and abscess formation after steroid injection have 
also been reported in patients.7 These injection methods require 
needle insertion into the very thin, remaining submucosal layer 
after ESD. It takes great care to avoid penetrating the muscular 
layers, and the mental stress on the endoscopist is enormous. 
In contrast, with the spray tube method, intralesional steroid 
infusion can be performed by lightly pressing the spray tube on 
the ulcer bed. Because a white, cloudy bulge can be recognized 
when triamcinolone acetonide solution is infused into the 
remaining submucosal layer, our method may be effective in 
infusing sufficient triamcinolone acetonide into this layer. The 
risk of injection into the muscle layer is low; thus, no compli-
cations related to this technique were recognized in this study. 

Table 1. Clinicopathological characteristics of the patients
Characteristic Value
Age (yr) 72.3 (55–86)
Sex (male:female) 20:7
Tumor location
 Upper thoracic 2 (7.4)
 Middle thoracic 19 (70.4)
 Lower thoracic 6 (22.2)
Tumor diameter (mm) 35.8 (18–60)
En bloc resection 27 (100)
Circumference
 Sub-circumferential 26 (96.3)
 Circumferential 1 (3.7)
Depth of tumor invasion
 Epithelium/lamina propria mucosa 16 (59.3)
 Muscularis mucosa/SM1 8 (29.6)
 SM2 3 (11.1)

Values are presenter as mean (range) or number (%).
SM, submucosa.
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Table 2. Posttreatment course of the patients

No. Age (yr) Sex Location
Tumor 

diameter 
(mm)

Resection type
Amount 

of TA 
(mg)

Procedure 
time for steroid 
infusion (min)

Worsening 
of dysphagia 

score
Scope 

passability Stenosis EBD 
(time)

1 86 F Mid 60 Sub-circumferential 80 4 – Possible – 0
2 78 M Lower 60 Sub-circumferential 80 5 – Possible – 0
3 76 F Mid 48 Sub-circumferential 80 4 + Impossible + 1
4 71 M Mid 45 Sub-circumferential 80 3.5 – Possible – 0
5 58 M Mid 45 Sub-circumferential 80 4 – Possible – 0
6 78 M Lower 45 Sub-circumferential 80 3.5 – Possible – 0
7 70 M Mid 44 Sub-circumferential 80 3.5 + Impossible + 1
8 82 M Lower 42 Sub-circumferential 80 4 + Impossible + 4
9 60 M Mid 42 Sub-circumferential 80 4 – Possible – 0
10 75 M Mid 40 Sub-circumferential 80 3 – Possible – 0
11 55 M Lower 35 Circumferential 80 4 – Impossible + 4
12 84 F Mid 35 Sub-circumferential 80 3.5 – Impossible + 4
13 65 M Mid 35 Sub-circumferential 80 5 – Possible – 0
14 78 M Mid 35 Sub-circumferential 80 4.5 – Possible – 0
15 72 M Mid 35 Sub-circumferential 80 5 – Possible – 0
16 71 F Mid 34 Sub-circumferential 80 5 – Possible – 0
17 80 M Lower 33 Sub-circumferential 80 5 – Possible – 0
18 72 M Mid 32 Sub-circumferential 80 4.5 – Possible – 0
19 65 F Mid 30 Sub-circumferential 80 4 – Possible – 0
20 78 M Mid 30 Sub-circumferential 80 5 – Possible – 0
21 69 M Mid 29 Sub-circumferential 40 3 – Possible – 0
22 61 F Upper 28 Sub-circumferential 80 3.5 – Possible – 0
23 61 M Mid 25 Sub-circumferential 40 3 – Possible – 0
24 74 F Mid 23 Sub-circumferential 80 4.5 – Possible – 0
25 78 M Upper 20 Sub-circumferential 40 3.5 – Possible – 0
26 75 M Lower 18 Sub-circumferential 40 3 – Possible – 0
27 81 M Mid 18 Sub-circumferential 40 4.5 – Possible – 0

TA, triamcinolone acetonide; EBD, endoscopic balloon dilation.

We believe that intralesional steroid infusion is easier and safer 
than direct injection. 

Pathological diagnosis after ESD showed that 11 patients had 
an invasion depth deeper than the muscularis mucosa, which 
should be considered for additional treatment. Ten patients did 
not want to undergo additional treatment because of old age or 
comorbidities. One patient was treated with chemoradiation 
after the postoperative stenosis resolved. 

The mean tumor diameter in patients with and without 
stenosis was 40.8±5.7 mm and 34.6±11.6 mm, respectively. Al-
though the difference was not statistically significant, the tumor 
size tended to be larger in patients with stenosis. We excluded 
patients with a tumor diameter >5 cm in whom the entire 
circumference was resected; however, tumors with a diameter 

close to 5 cm also require attention.  
In this study, we performed intralesional steroid infusion 

only once after ESD, and the average duration of the procedure 
was 4 minutes, making our technique a time-saving procedure. 
Another non-needle method, which involves filling the esoph-
agus with a steroid solution, has been reported to have a pro-
phylactic effect on stenosis.12 However, this procedure had to be 
performed at least twice. Moreover, stenosis developed in 45.5% 
of patients and required one to 13 repeat procedures. 

The limitation of this study is that it was a single-center study 
that did not compare the present technique with conventional 
needle-based methods. Future randomized studies comparing 
these two methods are needed. Moreover, this study evaluated 
patients only treated with steroid infusion, and the effect on pa-
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tients requiring combination therapy with oral steroids was not 
evaluated. 

In conclusion, intralesional steroid infusion using a spray 
tube is a simple and safe technique and may have a comparable 
effect to that of the conventional injection method for prevent-
ing stenosis. 

Supplementary Material 

Supplementary Video 1. Intralesional steroid infusion proce-
dure using a spray tube (patient no. 5 in Table 2) (https://doi.
org/10.5946/ce.2021.262.v001).

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2021.262. 
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INTRODUCTION 

Gastrointestinal tumors, such as esophageal, stomach, and 
colon cancers, are among the top ten malignant tumors that 
threaten the health of the Chinese population. Advanced tu-
mors are associated with a poor prognosis and high treatment 

Background/Aims: Endoscopic wound suturing is an important factor that affects the ability to remove large and full-thickness lesions 
during endoscopic resection. We aimed to evaluate the effect of a traction metal clip with a fishhook-like device on wound sutures after 
endoscopic resection. 
Methods: From July 2020 to April 2021, patients who met the enrollment criteria were treated with a fishhook-like device during the 
operation to suture the postoperative wound (group A). Patients with similar conditions and similar size wounds who were treated 
with a “purse-string suture” to suture the wounds were retrospectively analyzed as the control group (group B). Difference in the suture 
rate, adverse events, time required for suturing, and number of metal clips were compared between the two groups. 
Results: The time required for suturing was 7.72±0.51 minutes in group A and 11.50±0.91 minutes in group B. This difference was sta-
tistically significant (F=13.071, p=0.001). The number of metal clamps used in group A averaged 8.1 pieces/case, and the number of 
metal clamps used in group B averaged 7.3 pieces/case. This difference was not statistically significant (F=0.971, p=0.331). 
Conclusions: The traction metal clip with the fishhook-like device is ingeniously designed and easy to operate. It has a good suture ef-
fect on the wound after endoscopic submucosal dissection and effectively prevents postoperative adverse events. 

Keywords: Endoscopic resection; Fishhook traction clip; Purse-string suture; Suture techniques; Wound suture
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costs. Early detection and treatment are an important part of 
prevention and treatment. Timely removal of high-risk precan-
cerous lesions can help reduce the morbidity and mortality rates 
of gastrointestinal tumors.1 With the development of endoscop-
ic technology, endoscopic submucosal dissection (ESD) cannot 
only completely remove the mucosal lesions but also completely 
remove a portion of the submucosal tumors, achieving results 
equivalent to surgery, with minimal trauma, fast recovery, and 
low costs.2,3 Effective suturing of a wound after endoscopic re-
section can reduce the risks of postoperative wound bleeding 
and perforation, promote wound healing, reduce inflammation, 
and prevent abdominal infection.4,5 The effect of endoscopic 
wound suturing is an important factor that affects the ability 
to remove large and full-thickness lesions during ESD. For 
small wounds, metal clips can be used for rapid suturing, but 
for large, full-thickness wounds, the effect of pure metal clips is 
not ideal. At present, “purse-string stitching” with metal clips 
combined with nylon ropes, over-the-scope clips (OTSCs), and 
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new stitching techniques are used.4,6-8 However, these methods 
are technically difficult and expensive and require specialized 
equipment. Our team invented a traction metal clip with a fish-
hook-like device (patent number: ZL201921076676.3) for su-
turing large-area wounds after endoscopic resection. Therefore, 
we aimed to evaluate the effect of a traction metal clip with a 
fishhook-like device on wound sutures after endoscopic resec-
tion.

METHODS 

Objectives 
From July 2020 to April 2021, patients who were treated with 
endoscopic resection in our hospital due to gastrointestinal 
diseases were included in this study. The inclusion criteria were 
as follows: (1) digestive tract diseases (stomach and colon) that 
met endoscopic resection indications; (2) without endoscopic 
resection contraindications; (3) complete removal of the lesion; 
(4) the maximum diameter of the full-thickness lesion or wound 
area was more than or equal to 3 cm; (5) signed a preoperative 
informed consent form. The exclusion criteria were as follows: (1) 
lesions that could not be completely removed; (2) surgery was 
required due to adverse events, such as intraoperative bleeding, 
and (3) shock, intestinal obstruction, gastrointestinal perfora-
tion, severe heart or lung disease, and mental illness. 

The following equipment was used: CV-260HDTV host 
(Olympus, Tokyo, Japan); PCF-Q260J therapeutic gastroscope 
(Olympus); PCF-Q260JI therapeutic colonoscopy (Olympus); 
dual knife (Olympus); IT knife (Olympus); self-designed traction 
metal clip with a fishhook-like device produced by Nanjing Mi-
croPort (Nanjing, China; fishhook traction clip; patent number, 
ZL201921076676.3) (Fig. 1); metal clips (harmonious clip pro-
duced by Nanjing MicroPort); and hot biopsy forceps (Olympus). 
For gastric and colon lesions, the wound was assessed before 
surgery according to the size. After the lesion was removed, 
there was a large defect in the digestive tract (full-thickness re-
section), or the range was no less than 3 cm. Patients in whom 
suturing with metal clips was difficult were included in the 
fishhook traction clip suturing group (group A). Patients with 
similar conditions and wounds of similar size who had been 
treated with a purse-string suture to suture the wounds were 
retrospectively included as the control group (group B). When 
multiple patients met the control standard, the patient with the 
shortest operation time was used as the control. 

Methods 

1) Group A (fishhook traction clip suture group) 
For large wounds after endoscopic resection that were difficult 
to suture with ordinary metal clips, after the hot biopsy forceps 
were fully processed, the fishhook traction clip was first insert-
ed through the endoscopic forceps channel. The hook-traction 
clip was opened, and the proximal side of the middle of the 
wound was clamped. By changing the angle, the hook-like 
device was inserted into the clamped mucosa, and the mucosa 
was clamped and moved to the side of the wound surface. The 
clamped mucosa was fixed to the hook-traction clip to ensure 
that it would not fall off, thus forming a good pulling effect 
due to the existence of the hook device. The opened fishhook 
traction clip was clamped to the side mucosa of the wound to 
suture the mucous membranes on both sides. The entire wound 
surface was closed and reduced due to the suturing effect of the 
first fishhook traction clip, and then the wound was complete-
ly stitched through the ordinary harmony clip. If necessary, a 
second fishhook traction clip could be used, and finally, air in-
jection could be used to assess the suturing effect, as shown in 
Figure 2 and Supplementary Video 1.  

Fig. 1. Fishhook traction clip. (A) When the traction clip is opened, 
the fishhook-like structure can penetrate the mucosal surface. (B) 
When the traction clip is closed, the fishhook-like structure prevents 
the mucosa from falling.
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2) Group B (purse-string suture group) 
For large wounds after endoscopic resection that were difficult 
to suture with ordinary metal clips, after the hot biopsy forceps 
were fully processed, a nylon string was inserted through sin-
gle-channel endoscopy or double-channel endoscopy, and a ny-
lon string was placed around the wound. After determining the 
proper size, the nylon rope was fixed around the wound with 
a harmonious clip and tightened to suture the wound, and the 
suture effect was observed by air injection. If necessary, metal 
clips were used to reinforce the suture, or nylon ropes were 
placed to reinforce the suture; the operation process is shown in 
Figure 3. 

Observation index 
The main observation indicators of this study included the 
wound suture rate, adverse events, metal clip usage, and suture 
time. 

Statistical analyses 
IBM SPSS ver. 23.0 (IBM Corp., Armonk, NY, USA), was used 
to analyze the data. Measurement data between the two groups 

were compared by analysis of variance, and count data between 
two groups were compared using the chi-square test or Fish-
er exact probability method. Statistical significance was set at 
p<0.05. 

Ethical statements 
This study was approved by Jiangyin Hospital Affiliated to 
Nantong University ethics committee (IRB No: 14). All patients 
included in this study signed informed consents.

RESULTS 

In this study, 18 patients were enrolled in group A, and 18 
patients were enrolled in group B; there were 17 male and 19 
female patients. The average age of group A was 64.17±2.10 
years, and the average age of group B was 65.89±1.94 years. 
This difference was not statistically significant (F=0.363, 
p=0.551) (Fig. 4A). Postoperative pathology revealed four cases 
of early gastric cancer and precancerous lesions, two cases of 
gastric leiomyoma, one case of gastric granular cell tumor, one 
case of gastric schwannoma, 18 cases of gastric stromal tumor, 

Fig. 2. The procedure of endoscopic submucosal dissection using fishhook traction clips to suture the wound. (A) A submucosal tumor on 
the greater curvature of the stomach, approximately 1.0×1.0 cm. (B) After removing the lesion, the wound area was approximately 2.0×3.0 
cm. (C) A fishhook traction clip was used to clamp the mucosa on the side edge of the wound. (D) The mucosa was lifted so that the hook-
like device penetrated the mucosa. (E) The fishhook traction clip was opened, and the mucosa was pushed from the oral side to the anal side. 
(F) The anal mucosa of the wound was clamped, and the wound orifice and anal side were seamed. (G) The reduced wound was sutured with 
ordinary metal clips. (H) The wound was sutured well.
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two cases of gastric heterotopic pancreas, six cases of colorectal 
adenoma, and two cases of rectal neuroendocrine tumor. The 
average wound size of group A was 3.64±0.17 cm, and average 
wound size of group B was 3.78±0.21 cm. This difference was 
not statistically significant (F=0.268, p=0.608) (Fig. 4B). 

Observation index comparison 
All wounds in both groups were sutured successfully. There 
were four cases of group A and group B with perforation during 
the operation, and they were sutured successfully. There were 
no postoperative adverse events, such as delayed bleeding, per-
foration, or abdominal infection, in either group, and the su-
ture effect was good. The average suture time for group A was 
7.72±0.51 minutes, and the average suture time for group B was 
11.50±0.91 minutes; this difference was statistically significant 
(F=13.071, p=0.001) (Fig. 4C). The metal clips used in group 
A averaged 8.1 pieces/case, and the metal clips used in group B 
averaged 7.3 pieces/case; this difference was not statistically sig-
nificant (F=0.971, p=0.331) (Fig. 4D). In group A, three cases 
used two fishhook clips, and no case used more than two fish-

hook clips. The observation indices are listed in Table 1.  

DISCUSSION 

With the development of endoscopic resection technology, the 
mucosal layer and submucosal lesions of the digestive tract can 
be treated by endoscopic resection. Whether a wound can be 
sutured with high quality affects wound healing and the occur-
rence of adverse events such as bleeding and perforation after 
the operation.9 Akimoto et al.10 found that suturing a wound af-
ter ESD, resulting in mucosal closure, can help prevent delayed 
perforation and bleeding. In endoscopic surgery, gastrointes-
tinal perforation or full-thickness resection of the gastrointes-
tinal tract due to deep growth of the disease requires complete 
suturing of the wound to avoid serious adverse events such as 
peritonitis, abdominal infection, and fistula. Not all wounds 
need to be sutured after endoscopic resection, but when there is 
a perforation of the digestive tract, it is recommended to suture 
the wound with high quality to prevent complications such as 
infection. For wounds without perforations after ESD, further 

Fig. 3. The procedure of endoscopic submucosal dissection using purse-string suture. (A) A submucosal tumor about 1.8×1.5 cm in the pos-
terior wall of the upper gastric body. (B) Make circular incision of the mucosa, expose the lesion, and peel off the tumor. (C) The wound after 
resection was about 2.5×3.0 cm, with 2 mm small perforations locally. (D) The first metal clip fixes the nylon rope on the distal side of the 
wound. (E) Use metal clips to fix the nylon rope around the wound several times. (F) Finally tighten the nylon rope to suture the wound.
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Fig. 4. Box plots of observation index comparison. These four groups of data can be statistically compared, and box plots are used to compare 
the data more intuitively. (A) Comparison of the age of the two groups. (B) Comparison of the wound size of the two groups. (C) Comparison 
of the suture time of the two groups. (D) Comparison of the number of clips of the two groups.

Table 1. The major observation indexes comparison between groups A and B
Clinical characteristic Group A Group B p-value
Sex -
 Male 9 8
 Female 9 10
Age (yr) 64.17±2.10 65.89±1.94 0.551
Maximum diameter of wound area (cm) 3.64±0.17 3.78±0.21 0.608
Suture time (min) 7.72±0.51 11.50±0.91 0.001
Number of metal clips 8.06±0.67 7.28±0.42 0.331
Postoperative adverse event 0 0 -
Postoperative pathology -
 Early gastric cancer and precancerous lesions 2 2
 Gastric leiomyoma 1 1
 Gastric granular cell tumor 0 1
 Gastric schwannoma 1 0
 Gastric stromal tumor 9 9
 Gastric heterotopic pancreas 1 1
 Colorectal adenoma 3 3
 Rectal neuroendocrine tumor 1 1

Values are presented as case or mean±standard deviation.
Group A, patients who were treated with a fishhook clip to suture the postoperative wounds; group B, patients who were treated with a “purse-string su-
ture” to suture the postoperative wounds.
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studies on the indications for sutures are needed. 
At present, wound suturing after endoscopic resection mainly 

involves direct clamping with metal clips, purse-string suturing 
with metal clips combined with a nylon rope, OTSCs, and new 
types of suture devices.4,6-8,11,12 OTSCs suture wounds reliably 
and have good effects, but they are expensive. Some scholars 
have developed new types of suture devices that have shown 
good application prospects, but most of them are in the devel-
opment stage and have not been widely used in clinical prac-
tice.12,13 In clinical practice, purse-string sutures with metal clips 
combined with nylon ropes and directly clamped metal clips 
are the most widely used. However, for large and high-tension 
wounds, metal clips often cannot be used for suturing because 
of their limited opening size. The purse-string suture method 
that involves metal clips combined with nylon ropes can also 
be used to suture large wounds well. This method is widely 
used in clinical practice, but its operation steps are relatively 
cumbersome and difficult to perform. For the wound surface 
of the perforation of the digestive tract, there is a possibility 
that the metal clip will turn towards the abdominal cavity. A 
double-port endoscope is required for purse-string suturing for 
a wound in the right colon, and many primary hospitals do not 
have a double-port endoscope, which limits its application. 

The research team designed a fishhook-like device on the 
clamping arm of a metal clip to explore an endoscopic suture 
method with a simple operation, low price, and good suture 
effect. When the metal clamp with the fishhook device clamps 
the tissue, the fishhook-like device pierced the mucosa so that 
the clamped mucosa could be lifted and fixed like a harpoon 
stabbing a fish to prevent it from falling off. In this way, the mu-
cosa and other parts pulled by the metal clip were sutured. As 
a result, the team invented a traction metal clip with a fishhook 
device, termed a fishhook traction clip, which was initially 
transformed and produced by Nanjing MicroPort. 

In practical applications, this study showed that in group A 
(fishhook traction clip group), all wounds were sutured well, 
and there were no adverse events, such as delayed perforation 
or abdominal infection. The wound suture time was significant-
ly shorter than that of the purse-string suture group, and this 
result is believed to be related to the easy use of the hook-trac-
tion clip, low operation difficulty, and good traction effect. A 
comparison of the metal clips used in the two groups suggested 
that the hook-traction clip method may require more metal 
clips, but there was no significant difference compared with the 
purse-string suture method. The sample size needs to be fur-

ther expanded for verification in later stages. The limitations of 
this study are that the number of patients was small, it was not 
a prospective study, and it was difficult to avoid subjective bias. 
As a new type of suture technology, this device shows good ap-
plication effects in preliminary exploration. In future research, 
we will expand the research sample size, optimize its technical 
details, and improve the fishhook traction clip to achieve a bet-
ter suture effect. 

In conclusion, this study showed that the traction metal clip 
with a fishhook device is cleverly and ingeniously designed, 
easy to operate, has a good suture effect on a wound after endo-
scopic surgery, and has good clinical application prospects.  

Supplementary Material 

Supplementary Video 1. Using a fishhook clip to suture the wound 
after gastric endoscopic submucosal dissection (https://doi.org/ 
10.5946/ce.2021.241.v001). 

Supplementary materials related to this article can be found on-
line at https://doi.org/10.5946/ce.2021.241. 
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INTRODUCTION 

For a long time, the small bowel (SB) was considered a diag-
nostic “black box”1 because of the difficulties in exploring this 
organ, both endoscopically and radiologically. However, in the 
last decade, novel endoscopic devices2 and imaging techniques3 
have been developed. Among them, capsule enteroscopy (CE) 
is now considered the reference standard in the diagnosis of SB 

Background/Aims: Capsule enteroscopy (CE) and intestinal ultrasonography (IUS) are techniques that are currently used for investi-
gating small-bowel (SB) diseases. The aim of this study was to compare the main imaging findings and the lesion detection rate (LDR) 
of CE and IUS in different clinical scenarios involving the SB. 
Methods: We retrospectively enrolled patients who underwent CE and IUS for obscure gastrointestinal bleeding (OGIB), complicated 
celiac disease (CeD), and suspected or known inflammatory bowel disease (IBD). We evaluated the LDR of both techniques. The accu-
racy of IUS was determined using CE as the reference standard. 
Results: A total of 159 patients (113 female; mean age, 49±19 years) were enrolled. The LDR was 55% and 33% for CE and IUS 
(p<0.05), respectively. Subgroup analysis showed that the LDR of CE was significantly higher than that of IUS in patients with OGIB 
(62% vs. 14%, p<0.05) and CeD (55% vs. 35%, p<0.05). IUS showed a similar LDR to CE in patients with suspected or known IBD (51% 
vs. 46%, p=0.83). 
Conclusions: CE should be preferred in cases of OGIB and CeD, whereas IUS should be considered an early step in the diagnosis and 
follow-up of IBD even in patients with a proximal SB localization of the disease. 
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diseases,4 although it is expensive and not widely available in all 
medical centers. Conversely, intestinal ultrasonography (IUS) is 
a “low-cost” and easily repeatable technique that is largely avail-
able in European countries.5  

In the assessment of SB diseases, IUS is currently used in pa-
tients who are clinically suspected of having appendicitis6 and 
inflammatory bowel disease (IBD).7,8 In this context, the typical 
ultrasonographic signs are thickening of the bowel wall,9 in-
creased vascularization within the bowel wall, dilatation of the 
SB loops, enlargement of the mesenteric lymph nodes, hyper-
trophy of the mesentery, and presence of free abdominal fluid 
within the bowel loops.10 In the diagnosis of Crohn’s disease, 
IUS shows a similar accuracy to magnetic resonance imaging 
or computed tomography,11 especially when the disease is local-
ized in the terminal ileum, whereas lower diagnostic accuracy 
rates are reported for more proximal disease localizations. Fur-
thermore, in these patients, IUS allows the detection of extra-
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luminal complications such as abscesses and fistulas.11,12 IUS 
also plays a role in ruling out malabsorption syndromes and in 
the diagnosis and follow-up of celiac disease (CeD), the most 
common ultrasonographic findings of which are bowel dilata-
tion, increased peristalsis, lymph node enlargement, and free 
abdominal fluid.12,13 

According to international guidelines, CE plays a pivotal role 
in the diagnosis and management of SB disorders.4 Obscure 
gastrointestinal bleeding (OGIB) is the most relevant indication 
of CE; however, CE is also currently used for the evaluation 
and monitoring of Crohn’s disease.8 CE is also indicated for the 
surveillance of familial polyposis syndromes, suspected SB tu-
mors, and selected cases of CeD.14 In a recent meta-analysis, CE 
showed the highest lesion detection rate (LDR) among all other 
diagnostic procedures in the assessment of OGIB and Crohn’s 
disease.15 Furthermore, CE has been demonstrated to be better 
than optical endoscopy in predicting villous atrophy, owing to 
its greater concordance with histology.14 

Despite the widespread use of CE and IUS especially in IBD 
centers, only a few studies have compared these two modalities. 
Aloi et al. showed that oral contrast ultrasonography of the SB 
is more effective in the diagnosis of terminal ileitis, whereas CE 
has a higher LDR in the proximal and middle ileum16; however, 
these two techniques present a similar sensitivity in the jeju-
num, without demonstrating statistically significant differences 
in overall performance. A meta-analysis by Kopylov et al.17 
showed that SB contrast ultrasonography and CE presented a 
similar LDR in active Crohn’s disease, with CE showing supe-
rior accuracy in detecting proximal lesions. A similar LDR was 
also reported by Carter et al.,18 in a study in which CE was used 
as the reference standard in a population with suspected CD af-
ter negative ileo-colonoscopy, suggesting that ultrasonography 
can successfully demonstrate active inflammation similar to 
CE or other cross-sectional imaging modalities. Nevertheless, 
no study has compared CE and SB ultrasonography in routine 
clinical practice. 

The aim of this study was to compare the main imaging find-
ings and the LDR of CE and IUS in different clinical scenarios 
involving the SB. 

METHODS 

Patients 
We retrospectively evaluated consecutive patients referred to 
Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico 

(Milan, Italy) who underwent both CE and IUS between Janu-
ary 2011 and May 2018. Patients who underwent CE and IUS 
within a 6-month period for a known or suspected SB disorder 
were included. 

As a data acquisition strategy, we first evaluated patients 
who underwent CE, which was considered the limiting factor. 
Among them, we subsequently analyzed those who underwent 
an IUS within the established time frame (6 months). 

For each enrolled patient, the following data were collected: 
demographic data, indication of CE/IUS and corresponding 
technical aspects (see the following paragraphs), body mass 
index, comorbidities, final diagnosis, and LDR (defined as the 
proportion of positive tests with findings compatible with the 
clinical suspicion).  

Capsule enteroscopy  
Before undergoing CE (PillCam SB; Given Imaging, Yoqneam, 
Israel), the patients were prescribed a standard bowel prepara-
tion consisting of a low-fiber diet during the 3 days before the 
examination, a clear liquid diet, and ingestion of 2 L polyeth-
ylene glycol on the day before the examination. The recorder 
was placed following the manufacturer’s suggestions, and the 
acquired data were analyzed using a dedicated software (Given 
Imaging) by an expert reader who performs >100 CE investi-
gations per year. Data acquisition lasted until capsule battery 
depletion. 

The following parameters were assessed: CE completeness, 
bowel preparation quality, transit time, and endoscopic find-
ings. Cases of incomplete CE (i.e., the cecum was not reached) 
were excluded from the analysis. 

Intestinal ultrasonography 
After an overnight fast, the patients underwent IUS performed 
by experienced and dedicated ultrasonographers. Philips iU22 
(Philips Ultrasound; Philips Healthcare, Bothell, WA, USA) 
with a multifrequency convex probe (C5-2, 5-2 MHz) and a lin-
ear probe (L12-5, 12-5 MHz) was used. 

The following parameters were evaluated: SB wall thickness 
(parietal thickness >0.3 cm was considered pathological),5 SB 
dilatation (transverse diameter >2.5 cm),10 mesenteric lymph 
node enlargement (>1 cm longitudinal axis and >0.5 cm short 
axis), mesenteric hypertrophy, and free abdominal fluid >150 
mL within the bowel loops. The IUS result was considered 
pathological when at least one of the above-mentioned parame-
ters was present. 
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Statistical analysis 
All statistical analyses were performed using GraphPad Prism 
(release 6.0; GraphPad Software Inc., La Jolla, CA, USA). Con-
tinuous data are presented as mean (±standard deviation) with 
the corresponding 95% confidence interval (CI). Categorical 
variables were compared using the chi-square or Fisher exact 
test. Statistical significance was set at p<0.05. We calculated 
the sensitivity, specificity, positive and negative predictive val-
ues, and positive and negative likelihood ratios of IUS, with 
CE as the reference standard. The agreement between the two 
techniques was calculated using the κ coefficient and its 95% 
CI. The agreement was judged as poor (κ, 0–0.20), fair (κ, 
0.21–0.40), moderate (κ, 0.41–0.60), substantial (κ, 0.61–0.80), 
or almost perfect (κ, 0.81–1.00). 

Ethical statements 
This study was approved by the local ethics committee (Comita-
to Etico Milano Area 2, protocol no. 137/2021), and the require-
ment for informed consent was waived owing to the retrospective 
study design. This study was conducted in compliance with the 
Declaration of Helsinki (1964) and all its subsequent amend-
ments. The data were collected within the framework of standard 
patient care. Patients were treated confidentially, in compliance 
with the most recent privacy laws at the European and national 
levels, and were anonymized. Therefore, the investigators who 
analyzed the data were blinded to the patients’ identities. 

RESULTS 

Patients 
We retrospectively enrolled 159 consecutive patients who were 
referred to Fondazione IRCCS Ca’ Granda Ospedale Maggiore 
Policlinico in Milan and underwent CE and IUS. The indica-
tions were OGIB in 35 patients (22%), CeD in 81 patients (51%), 

and suspected or known IBD in 43 patients (27%). The clinical 
and demographic characteristics of the patients are reported in 
Table 1. 

CE and IUS 
In two cases (1%), the capsule did not reach the cecum because 
of slow intestinal transit. Therefore, 157 CE cases were ana-
lyzed. The capsule was retained in two cases (1%) owing to the 
presence of stenosis. IUS was successfully performed in all cas-
es, and the patients’ body constitutions and the presence of in-
testinal meteorism did not interfere with the examination. The 
technical aspects of the CE and IUS investigations are reported 
in Table 2. 

Overall, the LDR of IUS and CE for SB alterations was 33% 
(95% CI, 25%–40%) and 55% (95% CI, 46%–62%), respective-
ly (p<0.001). The sensitivity, specificity, positive and negative 
predictive values, and positive and negative likelihood ratios of 
IUS for the identification of any diseases or endoscopic signs 
observed during CE are reported in Table 3. The LDRs of CE 
and IUS are reported in Table 3. 

Figure 1 shows the corresponding CE finding (in percentage) 
for every ultrasonographic parameter. 

Forty-seven patients (30%) had a negative IUS and a positive 
CE. In these cases, CE detected lesions mostly in the proximal 
part of the SB (72%; duodenum, 23%). Multiple and extensive 
lesions were observed in 25%, whereas the lesions were local-
ized in the ileum in 8% of the cases. 

In 13 patients (8.1%), ultrasonographic examinations re-
vealed relevant findings not detected by CE. Among these pa-
tients, 77% had SB loop dilatation and 54% had a diagnosis of 
CeD or nonceliac intestinal atrophy. 

Obscure gastrointestinal bleeding 
Thirty-four patients (21%) were investigated for OGIB (includ-

Table 1. Clinical and demographic characteristics of patients included in the study

Variable OGIB  
(n=35)

CeD  
(n=81)

Suspected/known IBD  
(n=43)

Overall  
(n=159)

Female sex 25 (71.4) 62 (76.5) 26 (60.5) 113 (71.1)
Body mass index (kg/m2) 21.7±0.9 21.6±3.9 20.6±4.6 20.4±5.7
Age (yr) 60.8±20.8 48.4±15.1 41.3±19.6 48.9±19.2
Autoimmune diseases 3 (8.6) 15 (18.5) 3 (7.1) 21 (13.2)
Anticoagulant/antiplatelet therapy 4 (11.4) 2 (2.5) 2 (4.7) 8 (5.0)
Cardiovascular diseases 1 (2.9) 3 (3.7) 2 (4.7) 6 (3.8)

Values are presented as number (%) or mean±standard deviation.
OGIB, obscure gastrointestinal bleeding; CeD, complicated celiac disease; IBD, inflammatory bowel disease.
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ing one patient in whom the capsule did not reach the cecum). 
The LDR was 14% (95% CI, 4%–30%) and 62% (95% CI, 43%–
78%) for IUS and CE, respectively (p<0.001). The IUS findings 
in patients with OGIB are reported in Table 2. The IUS findings 
with the corresponding CE findings are shown in Figure 1. In 
the OGIB group, the most frequent ultrasonographic finding 
was free abdominal fluid in five patients (14%) and increased 
SB wall thickness in four patients (11%), which corresponded 
to endoscopic findings of nonspecific signs of inflammation in 
three patients. 

Celiac disease 
Eighty-one patients (51%) with known CeD were investigated 
(one patient was excluded from the analysis because the capsule 
did not reach the cecum owing to slow bowel transit). Of these 
patients, 72 (45%) had a suspected complicated CeD and eight 
patients (5%) had a known complicated CeD. The LDR was 

35% (95% CI, 24%–46%) and 55% (95% CI, 43%–66%) for IUS 
and CE, respectively (p=0.011). The IUS findings in patients 
with CeD are reported in Table 2. The IUS findings with the 
corresponding CE findings are shown in Figure 1. 

In this subgroup, the most commonly observed ultrasono-
graphic finding was SB loop dilatation (15 cases, 18%), which 
was associated with endoscopic signs of mucosal atrophy in 
66% of the cases. Lymph node enlargement was present in 10 
cases (12%), 90% of which were associated with macroscopic 
signs of atrophy. Increased SB wall thickness was detected in 
seven cases (8%), 57% of which were associated with atrophy.  

Suspected or known IBD  
Forty-three patients (27%) were investigated for suspected or 
known IBD. The LDR was 46% (95% CI, 32%–61%) and 51% 
(95% CI, 36%–65%) for IUS and CE, respectively (p=0.83). The 
IUS findings in patients with suspected or known IBD are re-

Table 2. Technical aspects of capsule enteroscopies and ultrasonographies performed

Variable OGIB (n=35) CeD (n=81) Suspected/known IBD 
(n=43) p-value

Capsule enteroscopy
 Gastric transit time (min) 35.1±50.3 24.8±39.7 26.6±29.4 0.44
 Small-bowel transit time (min) 239.9±93 308.7±102.5 276.9±116.8 <0.01
 Retention a) 0 2 0 0.23
 Adequate bowel preparation 33 (94.3) 80 (98.8) 42 (97.7) 0.37
 Lesion detection rate (%) 62 55 51 <0.05
Intestinal ultrasonography
 Small-bowel dilatation 1 (3) 15 (18) 10 (23) <0.05
 Increased wall thickness 4 (11) 7 (8) 11 (25) <0.05
 Lymph nodes 0 10 (12) 6 (14) <0.05
 Mesenteric hypertrophy 1 (3) 3 (4) 1 (2) 0.91
 Free abdominal fluid 5 (14) 10 (12) 12 (28) 0.08
 Lesion detection rate (%) 14 35 46 <0.05

Values are presented as mean±standard deviation or number (%).
OGIB, obscure gastrointestinal bleeding; CeD, complicated celiac disease; IBD, inflammatory bowel disease.
a)In two patients capsule enteroscopy was retained due to the presence of stenosing lesions, requiring surgical intervention for removal.

Table 3. Diagnostic accuracy of small-bowel ultrasonography vs. capsule enteroscopy as reference standard

Variable Sensitivity (%) Specificity (%) PPV (%) NPV (%) LR (+) LR (–) Cohen’s kappa 
coefficient

US overall 45.9 (35.2–57.0) 81.4 (70.3–89.7) 75.4 (64.2–84.1) 54.8 (49.2–60.3) 2.5 (1.4–4.2) 0.7 (0.5–0.8) 0.26 (0.03–0.44)
US OGIB 14.3 (3.0–36.34) 84.6 (54.5–98.1) 82.1 (66.0–91.6) 59.6 (51.3–67.4) 0.9 (0.2–4.8) 1.0 (0.7–1.3) –0.01 (–0.20 to 0.19)
US CeD 52.3 (36.7–67.5) 86.1 (70.5–95.3) 82.1 (66.0–91.6) 59.6 (51.3–67.4) 3.8 (1.6–8.9) 0.5 (0.4–0.8) 0.37 (0.18–0.55)
US suspected/known IBD 63.6 (40.6–82.8) 71.4 (47.8–88.7) 70.0 (52.5–83.1) 65.2 (50.3–77.6) 2.2 (1.1–4.7) 0.5 (0.3–0.9) 0.35 (0.07–0.63)

Values are presented as number (95% confidence interval).
PPV, positive predictive value; NPV, negative predictive value; LR, likelihood ratio; US, ultrasonography; OGIB, obscure gastrointestinal bleeding; CeD, 
complicated celiac disease; IBD, inflammatory bowel disease.
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Fig. 1. Correspondence between ultrasonographic signs and findings of capsule enteroscopy divided into atrophy, erosive inflammation, and 
nonerosive inflammation. The percentages in black indicate the correspondence with atrophy, those in red indicate the correspondence with 
erosive inflammation, and those in orange indicate the correspondence with nonerosive inflammation.
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ported in Table 2. The IUS findings with the corresponding CE 
findings are shown in Figure 1. 

In this subgroup, the most frequent ultrasonographic sign 
was free abdominal fluid (12 cases, 28%), which corresponded 
to mucosal erosions and nonspecific signs of inflammation in 
33% of the cases. Another common ultrasonographic sign was 
increased SB wall thickness (11 cases, 25%) corresponding to 
endoscopic signs of inflammation (five cases, 45%) and erosions 
(seven cases, 63%). SB loop dilatation was observed in 10 cases 
(23%), which corresponded to different endoscopic findings 
(nonspecific signs of inflammation in two cases, macroscopic 
signs of atrophy in two cases, and angiectasia in two cases). 

DISCUSSION 

The investigation and visualization of the SB have been chal-
lenging issues in daily clinical practice.18 CE and IUS were 
recently introduced for the diagnosis and follow-up of SB dis-
orders; however, only a few comparative studies limited to pa-
tients with IBD have been published.17 From this point of view, 
the present study represents the first attempt to fill this research 
gap. 

IUS is a noninvasive and low-cost technique that is feasible 
as a bedside point-of-care test or can be performed during 
outpatient clinic visits.11,12 These advantages can support its 
routine use for a rapid decision-making process. In particular, 
the detection of any of the most relevant IUS parameters (SB 
dilatation, SB wall thickening, lymph node enlargement, and 
free abdominal fluid) can indicate the need for an extensive 
investigation of the intestinal tract (i.e., CE). After the identifi-
cation of pathological findings on ultrasound, the investigation 
can be repeated after a definite time to monitor the response to 
therapy and evaluate extraintestinal signs of the disease. More-
over, the recent implementation of novel ultrasound techniques 
that can measure tissue elasticity may further improve the diag-
nostic ability of IUS.19 

Meanwhile, CE is more invasive and expensive than IUS and 
can have some relative or absolute contraindications, such as 
previous SB surgery with enteric anastomosis and the presence 
of symptoms suggesting occlusion. In addition, CE also has 
some possible adverse effects such as retention, which can po-
tentially lead to surgical extraction of the retained capsule. The 
retention risk is approximately 1%, although it can be higher 
in patients with IBD.20 However, direct visualization of the SB 
mucosa provides an advantage in the diagnosis and follow-up 

of SB diseases.4 

In our study, CE presented a higher LDR than IUS (55% vs. 
33%). In addition, CE was confirmed to be the appropriate 
reference standard in the assessment of SB diseases. However, 
as the two techniques investigate different aspects of the same 
problem, IUS can have a complementary role in the evaluation 
of the SB, such as in cases of CeD and suspected or known 
enteropathy. Furthermore, the mean procedure time of IUS is 
15−20 minutes, whereas the overall procedure and interpreta-
tion time of CE is approximately 16 hours (4 hours of prepa-
ration, 10 hours of recording time, and 60 to 120 minutes of 
interpretation, depending on the examiner’s expertise); thus, 
IUS may represent an important and rapid upfront technique 
for primary assessment. In the case of OGIB, the difference be-
tween the LDR of IUS and that of CE is high, making IUS use-
less in most cases in this clinical scenario. This is because OGIB 
is frequently caused by flat and small vascular lesions usually 
not involving the SB wall and, therefore, is not detectable with 
IUS. In fact, in the OGIB subgroup, the LDR of IUS was 14% (vs. 
62% for CE) without a clear association between IUS signs and 
endoscopic markers. Thereby, we do not recommend the use of 
IUS in the OGIB setting. 

Among the patients investigated for CeD, the LDR was 35% 
and 55% for IUS and CE, respectively. The most frequently 
observed endoscopic finding in these cases was atrophy, which 
was more common in patients with complicated CeD than in 
those with uncomplicated disease (75% vs. 43%, unpublished 
data). Meanwhile, the more frequently identified IUS signs 
were SB loop dilatation and lymph node enlargement, which 
are reported to be the most sensible and specific findings 
for the diagnosis of CeD.13 As mentioned above, there was a 
high rate of correspondence between these findings and the 
presence of macroscopic signs of atrophy on CE. As patients 
with CeD have an increased risk of intestinal neoplasms, pa-
rietal assessment is necessary. The identification of increased 
thickness, stenosis, or dilatation, as well as the visualization 
of pathological lymph nodes can support the search for endo-
scopic malignancies. 

Among the patients investigated for known or suspected IBD, 
the two techniques showed a similar LDR (46% vs. 51%, p>0.05). 
In this setting, as previously reported,11,12 the most frequent ul-
trasonographic sign identified was increased SB wall thickness, 
which corresponded to endoscopic signs of inflammation and 
mucosal erosions, both of which are specific for IBD. 

Overall, our findings suggest that increased SB wall thick-
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ness indicates an inflammatory state in 80% of the cases; SB 
dilatation can suggest the presence of atrophy with or without 
mild nonspecific inflammation in 50% of the cases; lymph 
node enlargement is a sign associated with both atrophy and 
inflammation; mesenteric hypertrophy is usually a rare finding 
presenting in cases of severe inflammation; and free abdominal 
fluid is detected in cases of mild to severe inflammation. 

The present study is the first to compare CE and IUS in this 
clinical scenario. However, several limitations should be un-
derlined. This was a retrospective study and, therefore, patients 
were not randomly selected. As IUS is not considered in the di-
agnostic workup of OGIB, only 6% of patients who underwent 
CE examination in this subgroup also underwent IUS. Because 
89% of the IUS procedures were performed before CE, blinding 
was possible only in ultrasonography cases. 

In conclusion and considering the above-mentioned limita-
tions, our study confirmed that CE is diagnostically superior 
to IUS, especially when the disease is localized in the more 
proximal parts of the SB. Despite its limitations, IUS can play a 
role as a complementary tool and a rapid bedside test. In more 
challenging cases, the two techniques can be sequentially used 
to increase the probability of reaching a final diagnosis. Further 
studies are needed to assess whether adding oral contrast to the 
baseline examination can further improve the sensitivity of IUS 
in selected cases. 
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INTRODUCTION 

Colorectal cancer screening programs throughout the world 
are based on early detection of neoplastic colorectal polyps. 
It is generally accepted that removal of these polyps prevents 
progression to colorectal cancer.1,2 Currently, risk stratification 
of polyp recurrence and surveillance intervals are based on the 

Background/Aims: Colorectal polyps are removed to prevent progression to colorectal cancer. Polyp size is an important factor for risk 
stratification of malignant transformation. Endoscopic size estimation correlates poorly with pathological reports and several factors 
have been suggested to influence size estimation. We aimed to gain insight into the factors influencing endoscopic polyp size estima-
tion. 
Methods: Images of polyps in an artificial model were obtained at 1, 3, and 5 cm from the colonoscope’s tip. Participants were asked to 
estimate the diameter and volume of each polyp. 
Results: Fifteen endoscopists from three large-volume centers participated in this study. With an intraclass correlation coefficient of 
0.66 (95% confidence interval [CI], 0.62–0.71) for diameter and 0.56 (95% CI, 0.50–0.62) for volume. Polyp size estimated at 3 cm from 
the colonoscope’s tip yielded the best results. A lower distance between the tip and the polyp was associated with a larger estimated pol-
yp size.
Conclusions: Correct endoscopic estimation of polyp size remains challenging. This finding can affect size estimation skills and future 
training programs for endoscopists.
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location, type, number, and size of the polyps.3-8  

The importance of polyp size in risk stratification has been 
reported previously.3 Polyp size ≥10 mm is associated with an 
increased risk of recurrence of advanced adenomas on fol-
low-up colonoscopy, leading to a shorter time interval in these 
patients. Moreover, polyp size is strongly associated with the 
risk of malignant transformation, since non-advanced adeno-
mas (<10 mm) have a very low risk of malignant transforma-
tion compared to polyps ≥20 mm in size.9-11 In small (≤5 mm) 
polyps, the “resect and discard” strategy combines visually 
estimated polyp size with suspected presence of dysplasia to de-
cide whether a polyp should be retrieved for histopathological 
examination or can be discarded, saving cost and time.10,12,13 

Currently, pathologically measured diameter is the preferred 
standard for polyp size estimation.14,15 It may be adequate for 
planning surveillance strategies in retrospect. However, it is 
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not useful in visual endoscopic size estimation. Real-time 
endoscopic polyp size estimation is crucial, especially in the 
“resect and discard” situations and in cases of incomplete or 
piecemeal resection. It has been shown that the accuracy of en-
doscopic polyp size estimation is poorer compared to that of a 
pathological report.15-19 Multiple tools to aid in visual polyp size 
estimation have been used and researched. These include pol-
ypectomy snares and biopsy forceps. Studies in this field have 
been heterogeneous in terms of methods and outcomes. Some 
studies showed promising improvement, while others showed 
no improvement in visual polyp size estimation.16,19-23 

Factors believed to influence visual endoscopic estimation 
of polyp size include polyp morphology, individual variations 
among endoscopists, and terminal digit preference.16-18,24-26 Our 
study aimed to determine additional factors influencing polyp 
size estimation using a real-time endoscopic model with known 
polyp sizes. 

METHODS 

Colon model and artificial polyps 
A colon model was created, which had artificial polyps of dif-
ferent sizes, shapes, and volumes (Fig. 1). Eight dissimilar pol-
yps including five pedunculated polyps (with short stalks) and 
three nonpedunculated polyps were created using self-harden-
ing DAS modelling clay (Fabbrica Italiana Lapis ed Affini, Flor-
ence, Italy). The exact diameter was measured using a caliper. 
The diameters were 5, 8, 10, 15, and 20 mm for pedunculated 
polyps and 30, 35, and 38 mm for nonpedunculated polyps. 
The volume of each polyp was calculated using the density of 
the clay and the exact volumes were 58, 236, 710, 2,115, 3,755, 
1,704, 4,857, and 6,104 mm3. The colon model was created 
using a tube with an inner diameter of 65 mm. The artificial 
polyps were affixed inside the tube. Images were obtained using 
an Olympus video colonoscope (Olympus EVIS EXERA III CF-
HQ190L; Olympus, Hamburg, Germany) at fixed distances of 1, 
3, and 5 cm (Fig. 2). 

Study design and participants 
A web-based questionnaire was presented to 32 endoscopists 
from three large-volume endoscopy centers: Medisch Spectrum 
Twente in Enschede (The Netherlands), Reinier de Graaf Gast-
huis in Delft (The Netherlands), and Gold Coast University 
Hospital in Southport (Queensland, Australia). The invited 
participants included nurse endoscopists, gastroenterologists 

in training, and experienced gastroenterologists. Images of the 
polyps were included in the questionnaire and presented twice 
in a random fashion (total 48 images). The participants were 
unaware of the distance between the tip of the colonoscope 
and the polyps. The inner diameter of the colon model was 
provided to the endoscopists at the start of the questionnaire. 
Additionally, an image of a dice with corresponding diameter 
and volume was provided as a reference object. A reminder to 
complete the questionnaire was sent to the participants after 2, 6, 
and 10 weeks and participation was closed after 12 weeks.  

Fig. 1. The colon model with a colonoscope inside it, showing the 
image of an artificial polyp on the monitor. The inner diameter of the 
colon model is 65 mm.
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Statistical analysis  
Continuous variables were presented as means with ranges 
and categorical variables were presented as numbers with cor-
responding percentages. The intraclass correlation coefficient 
(ICC) was used to assess the agreement between the estimated 
and true (measured) sizes of pedunculated and nonpedunculat-
ed polyps in terms of diameter and volume. Furthermore, the 
polyps were divided into three categories based on their diame-
ter (≤5, 6–9, and ≥10 mm), since these categories were consid-
ered clinically relevant.3,10,13 The level of agreement between the 
visually estimated diameter category and the true (measured) 
category was assessed using the kappa test. Strength of agree-
ment was interpreted according to the method described by 
Koo and Li,27 with values <0.5, 0.5–0.75, 0.75–0.90, and >0.90 
indicating poor, moderate, good, and excellent reliability, re-
spectively (Table 1). All images were presented twice and were 
used as independent images in the analyses. 

Ethical statements 
Not applicable for studies not involving humans or animals.

RESULTS 

Characteristics of study participants 
Among the 32 invited endoscopists, 15 (47%) responded and 

participated in the study. These included one nurse endosco-
pist, four gastroenterologists in training, and 10 experienced 
gastroenterologists. The average age was 39 years (range, 29–58 
years) and seven out of 15 participants (47%) were male. Nine 
out of 15 participants (60%) had endoscopic experience of >48 
months and seven out of 15 (47%) performed >300 colonosco-
pies annually. 

Visual estimation of polyp size 
The level of agreement between the visually estimated polyp 
size (via endoscopy) and measured size was moderate. The ICC 
was 0.66 (95% confidence interval [CI], 0.62–0.71) for diameter 
and 0.56 (95% CI, 0.50–0.62) for volume. Figure 3 shows the vi-
sually estimated and measured polyp sizes in terms of diameter 
and volume. 

After categorization of polyp size (≤5, 6-9, and ≥10 mm), the 
agreement between the estimated and measured size categories 
was poor (kappa, 0.49 [95% CI, 0.43–0.56]) (Table 2). Endo-

Fig. 2. The pedunculated and nonpedunculated polyps used in the study, with the photograph obtained at a distance of 3 cm between the tip 
of the colonoscope and the polyp. A pedunculated polyp sized (A) 5 mm, (B) 8 mm, (C) 10 mm, (D) 15 mm, and (E) 20 mm; a nonpeduncu-
lated polyp sized (F) 30 mm, (G) 35 mm, and (H) 38 mm.

AA

EE

BB

FF

CC

GG

DD

HH

Table 1. Strength of agreement, according to Koo and Li27

Kappa and interclass correlation value Strength of agreement
<0 No correlation
0–0.50 Poor
0.50–0.75 Moderate
0.75–0.90 Good
0.90–1.00 Excellent
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scopic experience of >48 months was associated with slightly 
better ICCs for diameter (0.70 [95% CI, 0.64–0.75] vs. 0.60 [95% 
CI, 0.50–0.68]), but not for volume (0.57 [95% CI, 0.50–0.64] 
vs. 0.54 [95% CI, 0.43–0.63]). 

Distance between the tip of the colonoscope and the polyp 
There were small differences in the accuracy of polyp size esti-
mation when the distance between the tip of the colonoscope 
and the polyp was considered. Polyp size estimation at 3 cm 
and 5 cm showed comparable ICCs of 0.71 (95% CI, 0.63–0.77) 

Fig. 3. Comparison of the endoscopically estimated size and measured size for all pedunculated and nonpedunculated polyps. (A) Polyp size 
in diameter (mm). (B) Polyp size in volume (mm3).
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Table 2. Cross-tabulation showing polyp size categorized into three 
categories

Estimated diameter (mm)
True (measured) diameter (mm)

≤5 6–9 ≥10
≤5 35 (47.9) 23 (31.9) 9 (2.1)
6–9 32 (43.8) 31 (43.1) 39 (9.3)
≥10 6 (8.2) 18 (25.0) 372 (88.6)
Total 73 72 420
Values are presented as number (%).
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and 0.73 (95% CI, 0.66–0.79), respectively when compared with 
polyp size estimation at 1 cm (ICC, 0.62 [95% CI, 0.52–0.70]). 
After categorizing the polyp size, the kappa-values were 0.54 
(95% CI, 0.43–0.65), 0.50 (95% CI, 0.40–0.60), and 0.43 (95% 

CI, 0.32–0.54) at 3, 5, and 1 cm, respectively. A smaller distance 
between the tip of the colonoscope and the polyp was associat-
ed with a larger estimated polyp size (Fig. 4). 

In case of pedunculated polyps, a more substantial differ-

Fig. 4. Comparison of the endoscopically estimated size and measured size for all pedunculated and nonpedunculated polyps. The endoscopic 
size estimations were further divided according to the distance between the tip of the colonoscope and the polyp (1, 3, or 5 cm). A clear pat-
tern was observed, suggesting that a smaller distance between the tip of the colonoscope and the polyp (1 cm) resulted in a larger estimated 
polyp size. (A) Polyp size in diameter (mm). (B) Polyp size in volume (mm3).
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ence was observed in the optimal colonoscope-polyp distance 
(ICC, 0.79 [95% CI, 0.71–0.85] at 3 cm vs. ICC, 0.71 [95% CI, 
0.61–0.79] at 1 cm, and ICC, 0.69 [95% CI, 0.58–0.77] at 5 cm). 
After analysis of the polyp size categories in this subgroup, the 
kappa-values were 0.45 (95% CI, 0.32–0.58) at 3 cm, 0.37 (95% 
CI, 0.24–0.50) at 1 cm, and 0.40 (95% CI, 0.28–0.52) at 5 cm. 
Polyp size measured at 3 cm from the tip of the colonoscope 
tended to yield the most accurate results in terms of polyp size 
estimation. 

Polyp morphology 
In case of pedunculated polyps, a moderate agreement was ob-
served between the estimated and measured polyp sizes (ICC, 
0.66 [95% CI, 0.60–0.72]). There was no agreement in case of 
nonpedunculated polyps (ICC, 0.01 [95% CI, −0.12 to 0.15]). 
Similar findings were observed while comparing polyp volumes 
(ICC, 0.69 [95% CI, 0.63−0.74] in pedunculated polyps vs. ICC, 
0.03 [95% CI, −0.11 to 0.16] in nonpedunculated polyps). 

Intraobserver variability 
The intraobserver variability analysis showed a good level of 
agreement for diameter (ICC, 0.80 [95% CI, 0.75−0.84]) and 
a moderate agreement for volume (ICC, 0.70 [95% CI, 0.64–
0.76]). Focusing on pedunculated polyps alone improved the 
level of agreement (ICC, 0.87 [95% CI, 0.83−0.90] for diameter 
and ICC, 0.83 [95% CI, 0.77–0.87] for volume). Comparing 
the first and second size estimations of each nonpedunculated 
polyp resulted in a poor level of agreement (ICC, 0.36 [95% CI, 
0.18−0.52] for diameter and ICC, 0.41 [95% CI, 0.23–0.56] for 
volume). 

DISCUSSION 

The findings of our study suggest that even in an artificial colon 
model with an established colon diameter, endoscopic polyp 
size estimation remains challenging and correlates moderately 
with the actual polyp size. The distance between the tip of the 
endoscope and the polyp emerged as a new important factor 
influencing size estimation. A distance of 3 cm between the tip 
of the endoscope and the polyp yielded the best results. 

The use of artificial polyps of known size provides a reliable 
gold standard. Previous studies have used pathological reports 
for comparison.15-19 It is still debatable whether a pathological 
report is the optimal gold standard, since polyp size is poten-
tially influenced by endoscopic manipulation, polypectomy, 

or fixation in formalin after the procedure.14,15,28 Furthermore, 
the use of a colon model ensured that no polyps were excluded 
from the analysis. In a previous study, the majority (56%, 3,396 
out of 6,067) of the polyps had to be excluded, as they were 
non-intact or were not retrieved for histopathological exam-
ination.18 Exclusion of a significant portion of resected polyps 
might be an important influencing factor, since piecemeal 
resection is frequently performed for larger polyps. Previous 
research has shown that a small polyp size is associated with 
failed polyp retrieval.29 The use of artificial polyps in the colon 
model excluded this potential bias. The importance of correct 
endoscopic size estimation is emphasized by Eichenseer et al.17 
who showed that the suggested surveillance intervals were often 
inappropriate when based solely on endoscopically estimated 
size. 

To the best of our knowledge, the present study is the first 
one to examine the effect of the distance between the tip of the 
colonoscope and the polyp. A small but substantial difference 
was observed while comparing the estimation of polyp size at 
1, 3, and 5 cm. A smaller distance between the tip of the colo-
noscope and the polyp was associated with a larger estimated 
polyp size. The optimal distance for visual polyp size estimation 
seems to be 3 cm, which consistently yielded the best results 
in all pedunculated polyps. A comparable phenomenon was 
observed during endoscopic volume estimation, albeit with a 
lower consistency. Colonoscopes contain multiple lenses that 
change positions relative to each other to maintain the sharp-
ness of the images. This change in magnification at different 
viewing distances may partially explain the “optimal” viewing 
distance. Another complicating factor that influences visual size 
estimation is the broad field of view (“fish-eye”) of the colono-
scope, which causes the center of the image to be magnified, 
while the peripheral objects appear smaller and warped.  

Previous research has shown that polyp morphology sig-
nificantly influences visual size estimation. Anderson et al.18 
reported that nonpedunculated polyps were more frequently 
overestimated in terms of size when compared with peduncu-
lated polyps (61% vs. 34%). A larger disagreement was observed 
in our study while comparing polyp size estimation based on 
polyp morphology, with no agreement in case of nonpedun-
culated polyps and a moderate to good level of agreement in 
case of pedunculated polyps. This unexpected difference may 
be due to the similar sizes of nonpedunculated polyps (30, 35, 
and 38 mm). All nonpedunculated polyps are over 3 cm in size 
and the clinical relevance of the ability to discriminate between 
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a 30-mm and a 38-mm polyp is unclear. Therefore, our data 
on nonpedunculated polyps should be interpreted with cau-
tion. Further research should involve a wider range of sizes of 
nonpedunculated polyps for better assessment of the influence 
of polyp morphology on size estimation. 

A limitation of the present study is the use of a colon model 
with a fixed inner diameter of 65 mm, which cannot reflect the 
true dynamics during colonoscopy. Moreover, it does not re-
flect the changes in size in different colonic locations and does 
not consider difficulties such as colonic folds or polyps within 
the flexures. Since the inner diameter model was known to 
the participants, we excluded locations as a factor influencing 
size estimation. We decided to use images in our questionnaire 
instead of videos, which enabled us to use exact distances be-
tween the colonoscope and the polyp. In addition, the partici-
pating endoscopists were not aware of the variations in distance 
from the tip of the colonoscope to the polyp among different 
images. Awareness of this information might have led to the 
use of secondary clues such as subtle changes in the wall of the 
colon model to estimate the polyp size instead of making a new 
estimation each time a new image was presented. These mea-
sures were employed to gain optimal insight into the distance 
between the tip of the colonoscope and the polyp as a factor 
influencing polyp size estimation. 

Another limitation is the relatively small number of polyps 
used in the study. The number of polyps in the study already 
resulted in a large number of images for classification (eight 
polyps at three different distances, presented twice: total 48 im-
ages). We expected that a higher number of polyps would result 
in a lower response rate. 

Computed tomography (CT) colonography is another 
technique used to detect and measure colorectal polyps. Data 
published in 2011 and a review in 2010 showed that CT colo-
nography measurements were comparable to visual endoscopic 
estimations, while the pathological specimens were slightly 
smaller.30,31 Although CT colonography is less invasive and car-
ries a lower risk of complications, its most important disadvan-
tage is the lack of therapeutic possibilities if polyps are detected. 

Polyp volume is a novel variable introduced in the present 
study. It has been discussed in CT colonography studies, but 
not in the setting of endoscopic polyp size estimation.31-33 Hy-
pothetically, correctly measured polyp volume may be more 
accurate in risk stratification than polyp diameter, as volume 
estimation corrects for variations in the shape of the polyps. In 
CT colonography studies, volumetry has been shown to provide 

a better insight into polyp growth than measurement of diame-
ter alone.32 However, there are no clear cut-off values for polyp 
volumes associated with malignant potential or the methods 
of removal. Thus, the value of polyp volumetry in CT colo-
nography or in an endoscopic setting is yet to be established. 
In the present study, endoscopic polyp volume estimation was 
inaccurate for all polyps. This might be because endoscopists 
are not trained to estimate polyp volume, since it is not a rou-
tine practice. Another reason might be the use of static images 
in a two-dimensional plane. Correct measurement of volume 
requires depth (three-dimensional) assessment. Although 
real-time endoscopic images are also presented two-dimen-
sionally during a procedure, the endoscopist can obtain an im-
pression of the depth by moving the colonoscope. Thus, video 
or real-time endoscopic assessments should be considered in 
future studies. 

The polyp size categories were selected based on their clinical 
relevance (≤5, 6–9, and ≥10 mm). A margin of ≤5 mm is used 
in the “resect and discard” strategy, while polyp size ≥10 mm is 
an independent risk factor for recurrent (advanced) adenomas. 
Two of the artificial polyps had sizes closer (in diameter) to 
these margins (polyps sized 5 mm and 10 mm), which might 
have influenced the level of agreement in the kappa test. How-
ever, it also reflects routine practice wherein these small numer-
ical differences in size estimation make an important difference 
in the suggested surveillance intervals or therapeutic strategies. 

Many previous studies have attempted to increase the accu-
racy of visual polyp size estimation by providing several tools 
as references to gauge the size of the polyp.16,19-23,34-36 The most 
commonly researched tools are biopsy forceps, linear mea-
suring probes, and graduated tools such as snares or injection 
needles. Moreover, training programs and digital measure-
ment systems are also being explored. Although some studies 
have shown promising results with a clear improvement in the 
accuracy of visual estimation, others have failed to show this 
benefit.16,20,21,23,35,36 Furthermore, the studies and outcomes have 
been heterogeneous and the use of additional tools during colo-
noscopy has certain disadvantages. The most significant disad-
vantages are the additional cost and increased procedural time. 
The use of these tools is not indicated in the current guidelines 
or advised as a common practice. Hence, we decided not to in-
clude them in this study.37 

In conclusion, our study confirmed that visual polyp size 
estimation using an endoscope remains a challenge. Our study 
demonstrates that the distance between the tip of the colonos-
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cope and the polyp is an important factor influencing polyp size 
estimation. Polyp size estimation seems optimal at a distance of 
3 cm and endoscopists should be aware that a smaller distance 
between the colonoscope and the polyp results in a larger esti-
mated polyp size. These findings needs further investigation, 
but may influence endoscopy practice and endoscopic training 
in the future. With the emergence of artificial intelligence for 
polyp detection, computer-guided size estimation might be the 
next tool available to endoscopists. However, until this tech-
nique is adapted to clinical practice, a better understanding of 
endoscopic polyp size estimation is critical. 

Conflicts of Interest 

The authors have no financial conflicts of interest. 

Funding 

None. 

Author Contributions 

Conceptualization: KRB, JAS, PBM; Data curation: JAS; Formal 
analysis: KRB, MBK; Investigation: KRB, JAS, SJ, RQ, PBM; Meth-
odology: JAS, MBK, PBM; Project administration: KRB; Super-
vision: PBM; Validation: MBK, SJ, RQ, PBM; Visualization: KRB; 
Writing–original draft: KRB, PBM; Writing–review & editing: all 
authors. 

ORCID 

Koen Robert Beukema https://orcid.org/0000-0003-1058-1323 
Jaimy A. Simmering https://orcid.org/0000-0002-6178-1635 
Marjolein Brusse-Keizer https://orcid.org/0000-0003-1781-5794 
Sneha John https://orcid.org/0000-0001-9332-3826 
Rutger Quispel https://orcid.org/0000-0002-6109-9310 
Peter B. Mensink https://orcid.org/0000-0003-4985-8473 

REFERENCES 

1.  Winawer SJ, Zauber AG, Ho MN, et al. Prevention of colorectal can-
cer by colonoscopic polypectomy. The National Polyp Study Work-
group. N Engl J Med 1993;329:1977–1981.  

2.  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. 

3.  de Jonge V, Sint Nicolaas J, van Leerdam ME, et al. Systematic litera-
ture review and pooled analyses of risk factors for finding adenomas 

at surveillance colonoscopy. Endoscopy 2011;43:560–572. 
4.  Lieberman DA, Rex DK, Winawer SJ, et al. Guidelines for colonosco-

py surveillance after screening and polypectomy: a consensus update 
by the US Multi-Society Task Force on Colorectal Cancer. Gastroen-
terology 2012;143:844–857. 

5.  van Heijningen EM, Lansdorp-Vogelaar I, Kuipers EJ, et al. Features 
of adenoma and colonoscopy associated with recurrent colorectal 
neoplasia based on a large community-based study. Gastroenterolo-
gy 2013;144:1410–1418. 

6.  Hassan C, Quintero E, Dumonceau JM, et al. Post-polypectomy 
colonoscopy surveillance: European Society of Gastrointestinal En-
doscopy (ESGE) Guideline. Endoscopy 2013;45:842–851. 

7.  Hassan C, Antonelli G, Dumonceau JM, et al. Post-polypectomy 
colonoscopy surveillance: European Society of Gastrointestinal En-
doscopy (ESGE) Guideline - update 2020. Endoscopy 2020;52:687–
700. 

8.  Gupta S, Lieberman D, Anderson JC, et al. Recommendations for 
follow-up after colonoscopy and polypectomy: a consensus update 
by the US multi-society task force on colorectal cancer. Am J Gastro-
enterol 2020;115:415–434. 

9.  Wieszczy P, Kaminski MF, Franczyk R, et al. Colorectal cancer in-
cidence and mortality after removal of adenomas during screening 
colonoscopies. Gastroenterology 2020;158:875–883.e5. 

10. Ponugoti PL, Cummings OW, Rex DK. Risk of cancer in small and 
diminutive colorectal polyps. Dig Liver Dis 2017;49:34–37. 

11. Yoshida N, Naito Y, Siah KT, et al. High incidence of metachronous 
advanced adenoma and cancer after endoscopic resection of colon 
polyps ≥20 mm in size. Dig Endosc 2016;28:194–202. 

12. Rex DK. Real-time endoscopic pathology assessment of colorectal 
polyps. Curr Gastroenterol Rep 2013;15:354. 

13. Kessler WR, Imperiale TF, Klein RW, et al. A quantitative assessment 
of the risks and cost savings of forgoing histologic examination of 
diminutive polyps. Endoscopy 2011;43:683–691. 

14. Schoen RE, Gerber LD, Margulies C. The pathologic measurement 
of polyp size is preferable to the endoscopic estimate. Gastrointest 
Endosc 1997;46:492–496. 

15. Moug SJ, Vernall N, Saldanha J, et al. Endoscopists’ estimation of size 
should not determine surveillance of colonic polyps. Colorectal Dis 
2010;12:646–650. 

16. Rubio CA, Höög CM, Broström O, et al. Assessing the size of polyp 
phantoms in tandem colonoscopies. Anticancer Res 2009;29:1539–
1545. 

17. Eichenseer PJ, Dhanekula R, Jakate S, et al. Endoscopic mis-sizing of 
polyps changes colorectal cancer surveillance recommendations. Dis 
Colon Rectum 2013;56:315–321. 

Beukema et al. Endoscopic estimation of polyp size

547

https://doi.org/10.1056/nejm199312303292701
https://doi.org/10.1056/nejm199312303292701
https://doi.org/10.1056/nejm199312303292701
https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1056/nejmoa1100370
https://doi.org/10.1055/s-0030-1256306
https://doi.org/10.1055/s-0030-1256306
https://doi.org/10.1055/s-0030-1256306
https://doi.org/10.1053/j.gastro.2012.06.001
https://doi.org/10.1053/j.gastro.2012.06.001
https://doi.org/10.1053/j.gastro.2012.06.001
https://doi.org/10.1053/j.gastro.2012.06.001
https://doi.org/10.1053/j.gastro.2013.03.002
https://doi.org/10.1053/j.gastro.2013.03.002
https://doi.org/10.1053/j.gastro.2013.03.002
https://doi.org/10.1053/j.gastro.2013.03.002
https://doi.org/10.1055/s-0033-1344548
https://doi.org/10.1055/s-0033-1344548
https://doi.org/10.1055/s-0033-1344548
https://doi.org/10.1055/a-1185-3109
https://doi.org/10.1055/a-1185-3109
https://doi.org/10.1055/a-1185-3109
https://doi.org/10.1055/a-1185-3109
https://doi.org/10.14309/ajg.0000000000000544
https://doi.org/10.14309/ajg.0000000000000544
https://doi.org/10.14309/ajg.0000000000000544
https://doi.org/10.14309/ajg.0000000000000544
https://doi.org/10.1053/j.gastro.2019.09.011
https://doi.org/10.1053/j.gastro.2019.09.011
https://doi.org/10.1053/j.gastro.2019.09.011
https://doi.org/10.1016/j.dld.2016.06.025
https://doi.org/10.1016/j.dld.2016.06.025
https://doi.org/10.1111/den.12551
https://doi.org/10.1111/den.12551
https://doi.org/10.1111/den.12551
https://doi.org/10.1007/s11894-013-0354-0
https://doi.org/10.1055/s-0030-1256381
https://doi.org/10.1055/s-0030-1256381
https://doi.org/10.1055/s-0030-1256381
https://doi.org/10.1016/s0016-5107(97)70002-6
https://doi.org/10.1016/s0016-5107(97)70002-6
https://doi.org/10.1016/s0016-5107(97)70002-6
https://doi.org/10.1111/j.1463-1318.2009.01870.x
https://doi.org/10.1111/j.1463-1318.2009.01870.x
https://doi.org/10.1111/j.1463-1318.2009.01870.x
https://www.ncbi.nlm.nih.gov/pubmed/19443363
https://www.ncbi.nlm.nih.gov/pubmed/19443363
https://www.ncbi.nlm.nih.gov/pubmed/19443363
https://doi.org/10.1097/dcr.0b013e31826dd138
https://doi.org/10.1097/dcr.0b013e31826dd138
https://doi.org/10.1097/dcr.0b013e31826dd138


18. Anderson BW, Smyrk TC, Anderson KS, et al. Endoscopic overesti-
mation of colorectal polyp size. Gastrointest Endosc 2016;83:201–
208. 

19. Watanabe T, Kume K, Yoshikawa I, et al. Usefulness of a novel 
calibrated hood to determine indications for colon polypectomy: 
visual estimation of polyp size is not accurate. Int J Colorectal Dis 
2015;30:933–938. 

20. Gopalswamy N, Shenoy VN, Choudhry U, et al. Is in vivo measure-
ment of size of polyps during colonoscopy accurate? Gastrointest 
Endosc 1997;46:497–502. 

21. Margulies C, Krevsky B, Catalano MF. How accurate are endoscopic 
estimates of size? Gastrointest Endosc 1994;40:174–177. 

22. Kaz AM, Anwar A, O’Neill DR, et al. Use of a novel polyp “ruler 
snare” improves estimation of colon polyp size. Gastrointest Endosc 
2016;83:812–816. 

23. Kim JH, Park SJ, Lee JH, et al. Is forceps more useful than visualiza-
tion for measurement of colon polyp size? World J Gastroenterol 
2016;22:3220–3226. 

24. Plumb AA, Nickerson C, Wooldrage K, et al. Terminal digit prefer-
ence biases polyp size measurements at endoscopy, computed tomo-
graphic colonography, and histopathology. Endoscopy 2016;48:899–
908. 

25. Sakata S, Klein K, Stevenson ARL, et al. Measurement bias of polyp 
size at colonoscopy. Dis Colon Rectum 2017;60:987–991. 

26. Elwir S, Shaukat A, Shaw M, et al. Variability in, and factors asso-
ciated with, sizing of polyps by endoscopists at a large community 
practice. Endosc Int Open 2017;5:E742–E745. 

27. Koo TK, Li MY. A guideline of selecting and reporting intraclass 
correlation coefficients for reliability research. J Chiropr Med 
2016;15:155–163. 

28. Morales TG, Sampliner RE, Garewal HS, et al. The difference in 

colon polyp size before and after removal. Gastrointest Endosc 
1996;43:25–28. 

29. Komeda Y, Suzuki N, Sarah M, et al. Factors associated with failed 
polyp retrieval at screening colonoscopy. Gastrointest Endosc 
2013;77:395–400. 

30. Barancin C, Pickhardt PJ, Kim DH, et al. Prospective blinded com-
parison of polyp size on computed tomography colonography and 
endoscopic colonoscopy. Clin Gastroenterol Hepatol 2011;9:443–
445. 

31. Summers RM. Polyp size measurement at CT colonography: what do 
we know and what do we need to know? Radiology 2010;255:707–
720. 

32. Pickhardt PJ, Pooler BD, Kim DH, et al. The natural history of col-
orectal polyps: overview of predictive static and dynamic features. 
Gastroenterol Clin North Am 2018;47:515–536. 

33. Johnson CD, Chen MH, Toledano AY, et al. Accuracy of CT colo-
nography for detection of large adenomas and cancers. N Engl J Med 
2008;359:1207–1217. 

34. Leng Q, Jin HY. Measurement system that improves the accuracy 
of polyp size determined at colonoscopy. World J Gastroenterol 
2015;21:2178–2182. 

35. Hyun YS, Han DS, Bae JH, et al. Graduated injection needles and 
snares for polypectomy are useful for measuring colorectal polyp 
size. Dig Liver Dis 2011;43:391–394.  

36. Jin HY, Leng Q. Use of disposable graduated biopsy forceps improves 
accuracy of polyp size measurements during endoscopy. World J 
Gastroenterol 2015;21:623–628. 

37. 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. 

548

https://doi.org/10.1016/j.gie.2015.06.058
https://doi.org/10.1016/j.gie.2015.06.058
https://doi.org/10.1016/j.gie.2015.06.058
https://doi.org/10.1007/s00384-015-2203-0
https://doi.org/10.1007/s00384-015-2203-0
https://doi.org/10.1007/s00384-015-2203-0
https://doi.org/10.1007/s00384-015-2203-0
https://doi.org/10.1016/s0016-5107(97)70003-8
https://doi.org/10.1016/s0016-5107(97)70003-8
https://doi.org/10.1016/s0016-5107(97)70003-8
https://doi.org/10.1016/s0016-5107(94)70162-8
https://doi.org/10.1016/s0016-5107(94)70162-8
https://doi.org/10.1016/j.gie.2015.08.082
https://doi.org/10.1016/j.gie.2015.08.082
https://doi.org/10.1016/j.gie.2015.08.082
https://doi.org/10.3748/wjg.v22.i11.3220
https://doi.org/10.3748/wjg.v22.i11.3220
https://doi.org/10.3748/wjg.v22.i11.3220
https://doi.org/10.1055/s-0042-108727
https://doi.org/10.1055/s-0042-108727
https://doi.org/10.1055/s-0042-108727
https://doi.org/10.1055/s-0042-108727
https://doi.org/10.1097/dcr.0000000000000859
https://doi.org/10.1097/dcr.0000000000000859
https://doi.org/10.1055/s-0043-112246
https://doi.org/10.1055/s-0043-112246
https://doi.org/10.1055/s-0043-112246
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/j.jcm.2016.02.012
https://doi.org/10.1016/s0016-5107(96)70255-9
https://doi.org/10.1016/s0016-5107(96)70255-9
https://doi.org/10.1016/s0016-5107(96)70255-9
https://doi.org/10.1016/j.gie.2012.10.007
https://doi.org/10.1016/j.gie.2012.10.007
https://doi.org/10.1016/j.gie.2012.10.007
https://doi.org/10.1016/j.cgh.2011.01.020
https://doi.org/10.1016/j.cgh.2011.01.020
https://doi.org/10.1016/j.cgh.2011.01.020
https://doi.org/10.1016/j.cgh.2011.01.020
https://doi.org/10.1148/radiol.10090877
https://doi.org/10.1148/radiol.10090877
https://doi.org/10.1148/radiol.10090877
https://doi.org/10.1016/j.gtc.2018.04.004
https://doi.org/10.1016/j.gtc.2018.04.004
https://doi.org/10.1016/j.gtc.2018.04.004
https://doi.org/10.1056/nejmoa0800996
https://doi.org/10.1056/nejmoa0800996
https://doi.org/10.1056/nejmoa0800996
https://doi.org/10.3748/wjg.v21.i7.2178
https://doi.org/10.3748/wjg.v21.i7.2178
https://doi.org/10.3748/wjg.v21.i7.2178
https://doi.org/10.1016/j.dld.2010.12.015
https://doi.org/10.1016/j.dld.2010.12.015
https://doi.org/10.1016/j.dld.2010.12.015
https://doi.org/10.3748/wjg.v21.i2.623
https://doi.org/10.3748/wjg.v21.i2.623
https://doi.org/10.3748/wjg.v21.i2.623
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


INTRODUCTION 

Biliary tract cancer (BTC) often extends longitudinally along 
the biliary tract, precluding curative resection.1 Precise pre-

Background/Aims: Digital single-operator cholangioscopy (DSOC)-guided mapping biopsy (DMB) and tube-assisted mapping biopsy 
(TMB) are two techniques used for preoperative evaluation of biliary tract cancer (BTC). However, data regarding the diagnostic per-
formance of these techniques are limited. 
Methods: We retrospectively examined consecutive patients with BTC who underwent either technique at our institution between 
2018 and 2020. We evaluated the technical success rate, adequate tissue acquisition rate, and diagnostic performance of these tech-
niques for the evaluation of lateral spread of BTC. 
Results: A total of 54 patients were included in the study. The technical success rate of reaching the target sites was 95% for DMB and 
100% for TMB. The adequate tissue acquisition rate was 61% for DMB and 69% for TMB. The adequate tissue acquisition rate was low, 
especially for target sites beyond the secondary biliary radicles. The sensitivity of DMB alone was 39%, which improved to 65% when 
combined with visual impression. Experts demonstrated a higher negative predictive value and diagnostic accuracy with respect to 
both DSOC visual impression and DMB for the evaluation of lateral spread of BTC compared to trainees. 
Conclusions: Adequate tissue acquisition rates were similar between the two techniques. Since DMB requires expertise, TMB may be 
an acceptable option when DSOC is unavailable or when DSOC expertise is limited. 
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operative evaluation of lateral spread of BTC is required to 
determine surgical resectability and appropriate resection lines. 
Conventional imaging modalities such as multidetector-row 
computed tomography, magnetic resonance imaging, intra-
ductal ultrasonography, and endoscopic ultrasound are useful 
in predicting the longitudinal spread of BTC2-6; however, it does 
not exclude the need for histological confirmation. Endoscopic 
transpapillary mapping biopsy under fluoroscopy is the most 
commonly used technique for tissue acquisition and is useful 
in evaluating intraductal tumor spread of BTC.7-9 However, 
the limited maneuverability of biopsy forceps often makes it 
difficult to advance them beyond the biliary stricture, particu-
larly beyond secondary biliary radicles. Peroral cholangioscopy 
(POCS)-guided biopsy is a technique used for the diagnosis of 
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indeterminate biliary strictures.10-13 Although POCS-guided 
mapping biopsy can be useful in preoperative evaluation of 
BTC,14,15 several issues remain unresolved. First, POCS requires 
a high level of expertise, which could affect its diagnostic accu-
racy.16 Second, only small caliber forceps with a 1-mm diameter 
cup can pass through the working channel of the cholangio-
scope. The small size of the obtained specimen may limit the 
ability to discriminate between benign and malignant lesions. 
Third, the cost-effectiveness of this expensive technique has not 
been fully evaluated. 

Tube-assisted biopsy is another new technique that has re-
cently been reported to be useful for the diagnosis of indetermi-
nate biliary strictures.17 Despite its inability to perform targeted 
biopsies, it has several advantages over POSC-guided biopsy, 
including easier insertion beyond secondary biliary radicles, the 
ability to use larger caliber forceps, and much lower cost. While 
its utility for preoperative evaluation of BTC has recently been 
reported,18 direct comparisons with POCS-guided mapping bi-
opsy have not been conducted to date. Therefore, we conducted 
this study to compare the utility of these two techniques in the 
preoperative evaluation of BTC. 

METHODS 

Patients 
We retrospectively examined consecutive patients who under-
went digital single-operator cholangioscopy (DSOC)-guided 
mapping biopsy (DMB) or tube-assisted mapping biopsy (TMB) 
for preoperative evaluation of BTC at our institution between 
April 2018 and October 2020. 

Endoscopic interventions 
Endoscopic retrograde cholangiopancreatography (ERCP) was 
performed using a therapeutic duodenoscope (JF260, TJF260; 
Olympus Medical Systems, Tokyo, Japan) under moderate se-
dation with intravenous pethidine and midazolam. We used 
a tapered catheter (MTW ERCP catheter; MTW Endoskop-
ie, Wesel, Germany) and a 0.025-inch guidewire (Visiglide2, 
Olympus Medical Systems; or Endoselector, Boston Scientific, 
Marlborough, MA, USA) for selective biliary cannulation in 
most cases. 

For DMB procedures, endoscopic sphincterotomy using a 
sphincterotome (CleverCut3V; Olympus Medical Systems) was 
performed or had been performed previously in all patients be-
fore performing DSOC. The cholangioscope (SpyGlass DS Di-

rect Visualization System or SpyGlass DS II Direct Visualization 
System; Boston Scientific) was inserted through the working 
channel of a therapeutic duodenoscope (TJF260) and advanced 
into the biliary tree over the guidewire. After the cholangio-
scope passed through the biliary stricture, the guidewire was 
withdrawn. Suction and irrigation were performed to obtain a 
clear view of the bile duct. First, the extent of lateral spread of 
the tumor was assessed by the treating endoscopists based on 
visualized cholangioscopic findings. Next, DMB was conducted 
under direct visualization using micro biopsy forceps (SpyBite 
or SpyBite Max; Boston Scientific) with a 1-mm diameter cup. 

Endoscopic sphincterotomy was performed at the discretion 
of the treating endoscopists for the TMB procedures. We used 
the 7 Fr-delivery system of a plastic stent (Through & Pass; 
Gadelius Medical, Tokyo, Japan), which consists of an inner 
catheter and a pusher catheter, as a sheath. First, we advanced 
the delivery system slightly beyond the target site over a guide-
wire. Second, we removed the inner catheter and guidewire so 
that the pusher catheter remained in the bile duct slightly be-
yond the target site. A radio-opaque marker is located at the tip 
of the pusher catheter, which makes it easy to adjust the posi-
tion of the catheter towards the target site. Third, a convention-
al biopsy forceps (Radial Jaw 4; Boston Scientific) with a 1.8-mm 
diameter cup was advanced through the pusher catheter to the 
target site under fluoroscopic guidance (Fig. 1). Cholangio-
grams could be obtained through the catheter between biopsies 

Fig. 1. Mapping biopsy using a biliary stent delivery system (tube-as-
sisted mapping biopsy). (A) A guidewire was advanced into the 
posterior branch. (B) A 7 Fr-delivery system was inserted into the 
posterior branch over a guidewire and the pusher catheter remained 
in the posterior branch after removing the inner catheter and guide-
wire. A radio-opaque marker was located at the tip of the pusher 
catheter, which made it easy to adjust the position of the pusher cath-
eter towards the target site. (C) A conventional biopsy forceps with a 
1.8-mm diameter cup was advanced through the pusher catheter to 
the target site under fluoroscopic guidance; biopsy of the posterior 
branch was performed.
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when needed. 
Both procedures were performed by experts (≥50 cases of 

POCS experience) or trainees (<50 cases of POCS experience) 
under the guidance of experts. The mapping biopsy sites were 
determined following a discussion with the surgeons and in-
cluded the following sites: the B2/3 confluence, B4 confluence, 
left hepatic duct, B5/B8 confluence, B6/B7 confluence, anterior 
segmental duct, posterior segmental duct, confluence of anteri-
or and posterior segmental ducts, right hepatic duct, confluence 
of right and left hepatic ducts, upper bile duct, cystic duct con-
fluence, and lower bile duct. 

Evaluation and outcomes 
The diagnosis of BTC was based on pathological findings of 
bile aspiration cytology, brush cytology, or transpapillary for-
ceps biopsy. Technical success of the procedure was defined as 
the successful biopsy of all the intended target sites. The extent 
of lateral tumor spread was determined based on surgical spec-
imens. The severity of adverse events was graded according to 
the American Society of Gastrointestinal Endoscopy lexicon 
guidelines.19 

The primary outcome was an adequate tissue acquisition 
rate for each target site. Tissue was considered adequate if it 
contained biliary epithelium; a specimen that contained only 
fibrous or connective tissue was considered inadequate. We 
evaluated the adequate tissue acquisition rates of each biopsy 
and the biopsy sites for both DMB and TMB using the entire 
cohort. 

The secondary outcome was the diagnostic accuracy of the 
lateral spread of BTC, as confirmed by surgical specimens. 
Since only six patients underwent surgical resection for TMB, 
we focused on the 27 patients who underwent surgical resection 
for DMB. We also evaluated the impact of endoscopist expertise 
on the diagnostic performance of DSOC (visual impression, 
targeted biopsy, and visual impression plus targeted biopsy). 
The endoscopists’ interpretations of the DSOC findings were 
documented for each mapping biopsy site based on the endo-
scopic examination report written by the treating endoscopist. 
The endoscopists judged the sites as malignant when irregu-
lar tortuous vessels, irregular papillary or granular lesions, or 
nodular elevated lesions extended continuously from the main 
lesion. The pathological findings of biopsy specimens were de-
fined as follows: adenocarcinoma or suspected adenocarcinoma 
was considered malignant, while atypical cells were considered 
benign. When either of the results of visual impression or tar-

geted biopsy were malignant, the results of visual impression 
plus targeted biopsy were considered malignant. 

Statistical analysis 
Continuous variables were presented as medians (range) and 
were compared using the Mann-Whitney U-test. Categorical 
variables were described as absolute numbers (proportions) and 
were analyzed using the chi-square test or Fisher exact test, as 
appropriate. Statistical tests were two-sided, and a p<0.05 was 
considered statistically significant. Statistical analysis was per-
formed using EZR ver. 1.40.20 

Ethical statements 
This study was approved by the ethics committee of Cancer 
Institute Hospital of Japanese Foundation for Cancer Research 
(IRB No: 2021-1078) and was performed in accordance with 
the Declaration of Helsinki. Written informed consent for this 
study was waived by the ethics committee because of the retro-
spective design. A notification of this study was publicized on 
our hospital website, allowing patients to opt out of the study.  

RESULTS 

Patient characteristics 
A total of 54 consecutive patients with BTC underwent preop-
erative DMB or TMB at our institution between April 2018 and 
October 2020 (Fig. 2). Since the cholangioscope could not be 
advanced through the biliary stricture in two patients, the tech-
nical success rate of reaching the target sites was 95% (39/41) 
for DMB and 100% (13/13) for TMB (p>0.999). Targeted bi-
opsy was successful in all patients, except for two patients who 
failed to reach the target site. Thus, the 52 patients who suc-
cessfully performed mapping biopsy comprised cohort 1. The 
patient and procedural characteristics of the two techniques are 
illustrated in Table 1. Although DMB had a higher proportion 
of men and a higher rate of prior biliary stenting compared to 
TMB, other characteristics including location of the stricture, 
total bilirubin level, papillary intervention, operator experience, 
and procedure time were similar between the two groups. The 
total number of mapping biopsy sites was 148 in the DMB and 
45 in the TMB. The mean number of biopsies per site was 1.9 
(range, 1−4) for DMB and 1.7 (range, 1−3) for TMB (p=0.211). 
Adverse events were also similar between the two groups; chol-
angitis occurred in four patients (10%) that received DMB and 
two patients (15%) that received TMB. No severe adverse events 
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DSOC-guided mapping biopsy

Cohort 1
Adequate tissue acqusition

Cohort 2
Diagnostic accuracy

41 Patients who attempted DSOC-
guided mapping biopsy

13 Patients who attempted tube-assisted 
mapping biopsy

39 Patients who performed DSOC-
guided mapping biopsy

13 Patients who performed tube-
assisted mapping biopsy

27 Patients who received surgical 
resection for BTC

6 Patients who received surgical 
resection for BTC

Tube-assisted mapping biopsy

Fig. 2. Patient flow chart. DSOC, digital single-operator cholangioscopy; BTC, biliary tract cancer.

Table 1. Patient and procedural characteristics
Characteristic DSOC-guided biopsy (n=39) Tube-assisted biopsy (n=13) p-value
Age (yr) 73 (47–84) 68 (52–86) 0.505
Male sex 34 (87) 7 (54) 0.019
Location of the stricture 0.706
 Perihilar bile duct 29 (74) 11 (85)
 Distal bile duct 10 (26) 2 (15)
Total bilirubin (mg/dL) 1.1 (0.3–5.3) 1.7 (0.4–10.8) 0.153
Prior history of ERCP, yes 37 (95) 10 (77) 0.093
Prior biliary stenting, yes 36 (92) 9 (69) 0.057
Papillary intervention 0.250
 Endoscopic sphincterotomy 39 (100) 12 (92)
  Previously performed 36 9
  Performed 3 3
 None 0 (0) 1 (8)
Operator experience (expert:trainee) 22:17 8:5 >0.999
Procedure time (min) 68 (35–126) 55 (20–110) 0.156
Total number of biopsy sites 148 45 NA
Total number of biopsies 280 78 NA
Adverse events 4 (10) 2 (15) 0.632
 Pancreatitis 0 0
 Cholangitis 4 2
 Cholecystitis 0 0
 Bleeding 0 0

Values are presented as median (range) or number (%).
DSOC, digital single-operator cholangioscopy; ERCP, endoscopic retrograde cholangiopancreatography; NA, not available.

were observed in the present study. 

Adequate tissue acquisition rate 
The adequate tissue acquisition rates per biopsy of the two tech-
niques are shown in Table 2. There were no significant differ-
ences in the adequate tissue acquisition rate per biopsy between 

the two groups. The overall adequate tissue acquisition rate per 
biopsy for nonstenotic bile duct sites was similar between the 
two groups: 61% for DMB and 69% for TMB (p=0.233). Ade-
quate tissue acquisition rates per biopsy for target sites beyond 
secondary biliary radicles were low in both groups: B2/3 con-
fluence (50% vs. 75%), B5/B8 confluence (52% vs. 86%), B6/
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B7 confluence (0% vs. 33%), anterior segmental duct (29% vs. 
0%), and posterior segmental duct (33% vs. 0%). The overall 
adequate tissue acquisition rate per biopsy site was also similar 
between the two groups (74% vs. 82%, p=0.322). 

Diagnostic performance of DMB and TMB for the evalua-
tion of lateral spread of BTC 
Of the 52 patients who underwent DMB or TMB, 33 under-
went surgical resection and comprised cohort 2. The reasons for 
inoperability were as follows: insufficient remnant liver volume 
and impaired liver function in seven patients, locally advanced 
disease after preoperative staging in six patients, unresectable 
disease confirmed by exploratory laparotomy in five patients 
(liver metastasis in two patients, peritoneal dissemination in 
two patients, and locally advanced disease in one patient), and 
lung metastasis just before surgery in one patient. Six patients 
were diagnosed as locally advanced disease by the results of 
ERCP (three patients each in the DMB group and TMB group). 
The former three patients were diagnosed as locally advanced 
disease by the results of DSOC (visual impression plus targeted 
biopsy). The latter three patients were diagnosed as locally ad-
vanced disease by the results of tube-assisted mapping biopsy 
and intraductal ultrasonography. In the TMB group, two pa-
tients showed extensive tumor spread to the hepatic side of the 
bile duct (confluence of anterior and posterior segmental ducts) 
and one patient showed extensive tumor invasion to the right 

hepatic artery, detected by intraductal ultrasonography. Table 
3 shows the pathological characteristics of the patients who 
underwent surgical resection. Pathological diagnoses included 
hilar cholangiocarcinoma in 16 patients, distal cholangiocar-
cinoma in 12 patients, cystic duct carcinoma in three patients, 
and intrahepatic cholangiocarcinoma in two patients. The 
macroscopic type was flat in 17 patients, nodular in 12 patients, 
papillary in two patients, mass-forming in one patient, and 
unknown in one patient. The total number of evaluable biopsy 
sites was 106 and 16 sites in the DMB and TMB groups, respec-
tively.  

Of the 106 evaluable biopsy sites in the DMB group, 12 were 
true positives, 73 were true negatives, two were false positives, 
and 19 were false negatives. The sensitivity, specificity, positive 
predictive value, negative predictive value, and diagnostic accu-
racy of DMB were 39%, 97%, 86%, 79%, and 80%, respectively. 
There were 15 true negatives and one false positive among the 
16 evaluable biopsy sites in the TMB group, with a diagnostic 
accuracy of 94%.  

Diagnostic performance of DSOC for the evaluation of lat-
eral spread of BTC 
The diagnostic performance of DSOC (visual impression and 
targeted biopsy) for the evaluation of the lateral spread of BTC 
based on endoscopist experience is shown in Table 4. Experts 
demonstrated higher negative predictive values and diagnostic 

Table 2. Comparison of adequate tissue acquisition rate per biopsy between DSOC-guided biopsy and tube-assisted biopsy

Biopsy site
DSOC-guided biopsy Tube-assisted biopsy

p-value
Patient % (n /total) Patient % (n /total)

B2/B3 confluence 12 50 (14/28) 5 75 (6/8) 0.257
B4 confluence 16 72 (23/32) 7 67 (8/12) 0.727
Left hepatic duct 10 63 (12/19) 3 57 (4/7) >0.999
B5/B8 confluence 10 52 (12/23) 4 86 (6/7) 0.193
B6/B7 confluence 2 0 (0/2) 1 33 (1/3) >0.999
Anterior segmental duct 4 29 (2/7) 1 0 (0/3) >0.999
Posterior segmental duct 8 33 (5/15) 2 0 (0/3) 0.522
Confluence of anterior and posterior segmental ducts 20 46 (17/37) 2 100 (3/3) 0.231
Right hepatic duct 7 67 (10/15) 1 100 (2/2) >0.999
Confluence of right and left hepatic ducts 24 69 (29/42) 6 82 (9/11) 0.482
Upper bile duct 6 67 (8/12) 0 NA NA
Cystic duct confluence 5 89 (8/9) 2 67 (2/3) 0.455
Lower bile duct 22 78 (28/36) 11 81 (13/16) >0.999
Others 2 100 (3/3) 0 NA NA
Overall 61 (171/280) 69 (54/78) 0.233

DSOC, digital single-operator cholangioscopy; NA, not available.
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Table 3. Pathological characteristics of patients who received surgical resection
Characteristic DSOC-guided biopsy (n=27) Tube-assisted biopsy (n=6)
Age (yr) 73 (52–84) 70 (53–85)
Male sex 24 (89) 2 (33)
Pathological diagnosis
 Intrahepatic cholangiocarcinoma 2 (7) 0
 Hilar cholangiocarcinoma 14 (52) 2 (33)
 Cystic duct carcinoma 1 (4) 2 (33)
 Distal cholangiocarcinoma 10 (37) 2 (33)
Macroscopic type
 Papillary 2 (7) 0
 Nodular 8 (30) 4 (67)
 Flat 15 (56) 2 (33)
 Mass-forming 1 (4) 0
 Unknown 1 (4) 0
Total no. of biopsy sites 108 18
Total no. of evaluable biopsy sites 106 16
Values are presented as median (range) or number (%).
DSOC, digital single-operator cholangioscopy.

Table 4. Diagnostic performance of DSOC for the evaluation of lateral spread of biliary tract cancer according to endoscopist experience
Variable Overall (n=10) Expert (n=4) Trainee (n=6) p-value
Visual impression (%)
 Sensitivity 58 73 50 0.275
 Specificity 95 96 92 0.597
 Positive predictive value 82 80 83 >0.999
 Negative predictive value 85 94 70 0.004
 Diagnostic accuracy 84 92 73 0.015
Targeted biopsy (%)
 Sensitivity 39 45 35 0.705
 Specificity 97 98 96 >0.999
 Positive predictive value 86 83 88 >0.999
 Negative predictive value 79 89 65 0.008
 Diagnostic accuracy 80 89 69 0.015
Visual impression plus targeted biopsy (%)
 Sensitivity 65 73 60 0.698
 Specificity 97 98 96 >0.999
 Positive predictive value 91 89 92 >0.999
 Negative predictive value 87 94 75 0.018
 Diagnostic accuracy 88 93 80 0.069

DSOC, digital single-operator cholangioscopy.

accuracy with respect to both DSOC visual impression (negative 
predictive value, 94% vs. 70%, p=0.004; diagnostic accuracy, 
92% vs. 73%, p=0.015) and targeted biopsy (negative predictive 
value, 89% vs. 65%, p=0.008; diagnostic accuracy, 89% vs. 69%, 
p=0.015) for the evaluation of lateral spread of BTC. The diag-
nostic accuracy of DSOC visual impression plus targeted biopsy 

was also higher among experts (93% vs. 80%, p=0.069). 

DISCUSSION 

This study evaluated the utility of two techniques, DMB and 
TMB, for the preoperative evaluation of BTC. The overall ade-
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quate tissue acquisition rate for nonstenotic bile duct sites was 
similar between the two groups (61% vs. 69%, p=0.233), and 
the adequate tissue acquisition rates for target sites beyond sec-
ondary biliary radicles were low in both groups. The diagnostic 
accuracy of DMB was higher among experts (89%) than among 
trainees (69%). The diagnostic accuracy among trainees im-
proved to 80% when the DSOC visual impression was added. 
Although the sample size was limited, TMB showed high diag-
nostic accuracy regardless of the endoscopist’s expertise. 

Endoscopic transpapillary mapping biopsy under fluoroscopy 
is the standard technique for the evaluation of the lateral spread 
of BTC. However, this method has several drawbacks, including 
difficult access to target sites due to the limited maneuverability 
of biopsy forceps and the inability to perform targeted biopsy 
under direct visualization. A previous randomized study re-
ported that the accessibility of target sites was only 71% using 
this conventional technique.15 POCS is a platform that enables 
targeted biopsy under direct visualization. TMB is another 
method that is considered optimal for successful access to tar-
get sites. Although there are a few studies regarding the utility 
of DMB,14,15 data regarding the utility of TMB are scarce.18 

The technical success rate of reaching the target sites was 
95% (39/41) for DMB and 100% (13/13) for TMB in this study. 
Despite improvements, including the tapered tip and 4-way tip 
deflection,21,22 it may still be difficult to advance the cholangio-
scope through stiff biliary strictures. While dilating the stricture 
before cholangioscopy may be useful when faced with stiff bili-
ary strictures, this was not performed in the two failed cases in 
this study. As TMB using a 7 Fr-delivery system makes it easier 
to reach the target sites, it may be an acceptable option when 
DSOC is unavailable or when DSOC expertise is limited. 

With respect to tissue procurement, specimens obtained 
using DMB are generally smaller than those obtained using 
conventional biopsies due to the small caliber forceps that are 
employed.23 Three recent studies reported adequate tissue ac-
quisition rates per biopsy and per biopsy site of about 69% and 
78%, respectively.14,15,24 These results were slightly better than 
those of the current study (61% and 74%), possibly due to the 
high number of procedures performed by trainees in our study. 
The adequate tissue acquisition rate per biopsy of DMB was 
67% (range, 46%−100%) for nonstenotic bile duct sites proxi-
mal to secondary biliary radicles and 44% (range, 0%−52%) for 
those beyond secondary biliary radicles. Although the optimal 
number of biopsies for nonstenotic bile duct sites has not been 
fully established, it may be preferable to conduct multiple biop-

sies of the same site, given that we only took an average of 1.9 
biopsies per site.  

On the other hand, TMB can theoretically obtain a larger 
specimen amount compared to DMB due to the use of larger 
caliber forceps. A retrospective study involving 50 patients re-
ported that the rate of adequate sampling was 91% using this 
method.18 In our study, the adequate tissue acquisition rates 
per biopsy and per biopsy site were 69% and 82%, respectively. 
The discrepancy between these two studies might be explained 
by differences in biopsy sites and in the definition of adequate 
tissue. Adequate tissue was defined as the inclusion of submu-
cosal tissue in the study discussed above, whereas it was defined 
as the inclusion of biliary epithelium in our study. Most of our 
inadequate specimens contained only connective or fibrotic 
tissues and lacked the biliary epithelium. The biliary epithelium 
may have fallen off the bile duct surface due to cholangitis or 
previous biliary stenting, which was present in 69% of patients 
in which TMB was performed. Furthermore, the tissue acqui-
sition rate per biopsy of TMB was 76% (range, 57%−100%) for 
nonstenotic bile duct sites proximal to secondary biliary radi-
cles and 54% (range, 0%−86%) for those beyond the secondary 
biliary radicles. Obtaining multiple biopsies per site may also be 
helpful when conducting TMB. 

The sensitivity of targeted biopsy alone was low in previous 
studies regarding the utility of POCS-guided mapping biop-
sy.23,25,26 In this study, the overall sensitivity of targeted biop-
sy alone was very low (45% among experts and 35% among 
trainees), most likely due to the low adequate tissue acquisition 
rates. Endoscopists’ expertise affected the diagnostic accuracy 
of both DSOC visual impression (92% vs. 73%, p=0.015) and 
targeted biopsy (89% vs. 69%, p=0.015) in this study, replicating 
a previous study focusing on the diagnosis of indeterminate 
biliary strictures.16 It is notable that the diagnostic accuracy 
among trainees improved to 80% when visual impression and 
targeted biopsy were combined, highlighting the importance of 
cholangioscopic findings. The severity of hyperbilirubinemia16 

and previous biliary stenting might also affect the diagnostic 
performance of DSOC. These factors could not be evaluated in 
our study, as the median bilirubin level was within normal lim-
its, and most patients (92%) had received prior biliary stenting. 
We achieved high diagnostic accuracy in TMB in this study, 
although a larger sample size would have been desirable. 

Our study has several limitations. First, this was a retrospec-
tive study from a single institution with a limited sample size; 
the number of patients who received both TMB and surgical re-
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section was especially small, and potential selection bias might 
have been present. Second, our cohort was composed of BTCs 
in various locations, leading to variable biliary stricture severity 
and mapping biopsy site locations. Third, previous biliary stent-
ing may have led to the loss of biliary epithelium, limiting the 
evaluation of tissue adequacy and lateral extension as well as the 
generalizability of this study to intervention-naïve bile ducts. 
Finally, variations in endoscopist expertise may have affected 
the outcomes. On the other hand, the last two points may also 
be considered strengths of this study, allowing it to better reflect 
real-world clinical practice. 

In conclusion, the overall adequate tissue acquisition rate for 
nonstenotic bile duct sites was similar between the two tech-
niques. Adequate tissue acquisition rates for target sites beyond 
secondary biliary radicles were low, which may be improved 
by obtaining multiple biopsies from the same site. Endoscopist 
expertise was correlated with the diagnostic performance of the 
DSOC for the evaluation of the lateral spread of BTC. As DMB 
is expensive and requires expertise, TMB may be an acceptable 
option when DSOC is unavailable or when DSOC expertise is 
limited. 
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INTRODUCTION 

Endoscopic ultrasonography (EUS) is used to evaluate pathol-
ogy inside and outside the gastrointestinal tract.1,2 Because the 
endoscope used for EUS is larger and the examination time is 

Background/Aims: Bispectral index (BIS) monitors process and display electroencephalographic data are used to assess the depth of 
anesthesia. This study retrospectively evaluated the usefulness of BIS monitoring during endoscopic ultrasonography (EUS). 
Methods: This study included 725 consecutive patients who underwent EUS under sedation with propofol. BIS monitoring was used 
in 364 patients and was not used in 361. The following parameters were evaluated: (1) median dose of propofol; (2) respiratory and cir-
culatory depression; (3) occurrence of body movements; (4) awakening score >8 at the time; and (5) awakening score 2 hours after 
leaving the endoscopy room. 
Results: The BIS group received a significantly lower median dose of propofol than the non-BIS group (159.2 mg vs. 167.5 mg; 
p=0.015) in all age groups. For patients aged ≥75 years, the reduction in heart rate was significantly lower in the BIS group than in the 
non-BIS group (1.2% vs. 9.1%; p=0.023). Moreover, the occurrence of body movements was markedly lower in the BIS group than in 
the non-BIS group (8.5% vs. 39.4%; p<0.001). 
Conclusions: During EUS examination, BIS monitoring is useful for maintaining a constant depth of anesthesia, especially in patients 
75 years of age or older. 
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longer than that with conventional upper endoscopy, EUS re-
quires sedation.3-7 A safe sedation method that minimizes body 
movements and respiratory and circulatory depression is desir-
able. To determine the appropriate dosage of sedatives during 
EUS, objective evaluation criteria must be established. Bispec-
tral index (BIS) monitors process and display electroencephalo-
graphic data are used to assess the effects of general anesthesia 
during surgery.8,9 However, the utility of BIS monitoring for se-
dation management during short procedures, such as EUS, re-
mains unclear. In this study, the value of BIS monitoring during 
EUS was retrospectively evaluated by assessing the effects of 
anesthesia in patients with or without BIS monitoring. 

    This is an Open Access article distributed under the terms of the Creative Commons 
Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) 
which permits unrestricted non-commercial use, distribution, and reproduction in any 
medium, provided the original work is properly cited.
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METHODS 

Study design 
This was a single-center, retrospective, comparative study. The 
primary endpoint was the safety and efficacy of BIS monitoring 
during EUS examination (Fig. 1). All methods were performed 
in accordance with the relevant guidelines and regulations. 

Patients 
This study enrolled 725 consecutive patients (375 male and 350 
female patients; median age, 64.9 years) who underwent EUS 
examination of extra- and intra-gastrointestinal tract pathology 
between January 2013 and September 2013. A BIS monitor was 
not used for approximately the first month of the study period, 
after which the use of the BIS monitor was assigned to patients 
on a random basis. BIS monitoring was used in 364 patients 
and not used in 361 patients (BIS group: between January 31 
and September 16, 2013; non-BIS group: between January 4 and 
September 16, 2013). Patients were excluded if they met any of 
the following criteria: age<20 years, American Society of Anes-
thesiologists physical status score >5, allergy to midazolam or 
propofol, cranial nerve diseases, pregnancy, hypoxia with <90% 
arterial oxygen saturation on pulse oximetry (SpO2), systolic 
blood pressure (SBP) <90 mmHg, or heart rate (HR) <50 beats 
per minute (bpm). 

Maintaining anesthesia with propofol during EUS 
Three physicians were involved in each EUS examination, each 
assigned a different role: one performed the EUS, one operated 
the ultrasound equipment, and one monitored the BIS signal 
and administered propofol. The physicians who administered 
propofol during EUS were first instructed by anesthesiologists. 
The EUS procedures were performed by experienced endoso-
nographers, who had each performed more than 1,000 EUS 
procedures using an echoendoscope (GF-UCT260; Olympus 
Medical Systems, Tokyo, Japan). Patients received 2 L/min of 
oxygen during the procedure. Midazolam (0.04–0.05 mg/kg) 
and propofol (2.0–2.5 mg/kg) were administered to initiate 
sedation. Additional doses of propofol were administered in 
20 mg increments until adequate induction of anesthesia was 
achieved. After initiating anesthesia, the endosonographers 
waited for a few minutes to confirm its effect, at which time 
EUS was started. To maintain sedation, propofol was intermit-
tently administered at a dose of 20 mg based on body move-
ments during EUS in the non-BIS group and on body move-
ments and BIS values in the BIS group. The BIS values were 
maintained in the range of 60–80. Patients who exhibited a rap-
id increase in the BIS value or a value >80 were administered 
an additional 20 mg dose of propofol by a physician other than 
the endoscopist. A biological information monitor was attached 
to all patients, and the pulse rate and SpO2 were continuously 
monitored during the examination. Blood pressure was mea-
sured at 5-minute intervals. 

Definitions 
The following parameters were compared between the two 
groups: (1) median dose of propofol; (2) respiratory and circu-
latory depression; (3) occurrence of body movements requiring 
discontinuation of the examination; (4) awakening score >8 
at the time of leaving the endoscopy room; and (5) awakening 
score >8 at 2 hours after leaving the endoscopy room. Respi-
ratory depression was defined as an SpO2 <90%. Circulatory 
depression was defined as an SBP of <90 mmHg and/or an 
HR <50 bpm. The awakening score was calculated according 
to the anesthesia recovery score, as shown in Table 1.10-12 The 
anesthesia recovery score was calculated using the following 
parameters: (1) motor activity, (2) respiration, (3) SBP, (4) level 
of consciousness, and (5) SpO2 saturation. Rest cancellation was 
possible at a recovery score of >8. 

Fig. 1. The bispectral index monitor analyzes the brain waves and 
displays the calculated bispectral index value at the bottom of the 
screen.
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Statistical analysis 
Continuous variables were expressed as means±standard devi-
ation or as medians and ranges, and categorical variables were 
expressed as proportions. Continuous and categorical variables 
were analyzed using t-tests and chi-squared tests, respectively. 
Statistical significance was set at p<0.05. All statistical analyses 
were performed using SAS ver. 9.4 (SAS Institute, Cary, NC, 
USA). 

Ethical statements 
The study protocol was approved by the Ethics Committee of 
the Kindai University Faculty of Medicine (IRB No: 30-038). 
Informed consent was obtained from all the subjects. 

RESULTS 

The patient characteristics are shown in Table 2. There were no 
significant differences between the two groups in the male-to-
female ratio or median examination time, but there was a sig-
nificant difference in the average age. Table 3 presents the main 
results of the study. Overall (n=725), the BIS group received a 

Table 1. Anesthesia recovery score10-12

Criteria Score
Activity
 Movement, spontaneously or on command 2
 Weak movement, spontaneously or on command 1
 No movement 0
Respiration
 Coughs on command or cries 2
 Maintains airway without support 1
 Airway maintenance required 0
Systolic blood pressure
 ±20 mmHg of preanesthetic level 2
 ±20 to 50 mmHg of preanesthetic level 1
 >50 mmHg of preanesthetic level 0
Consciousness
 Wakefulness or easily awakened when called 2
 Defensive reflexes to stimuli 1
 No response or absence of defensive reflexes 0
O2 saturation
 Saturation ≥92% or ≥ preanesthetic value in room air 2
 Saturation ≥92% or ≥ preanesthetic value with  

supplemental O2

1

 Saturation ≤92% 0

Table 2. Patient characteristics

Characteristic
Total (n=725) Age<75 yr (n=544) Age≥75 yr (n=181)

BIS Non-BIS p-value BIS Non-BIS p-value BIS Non-BIS p-value
Age (yr) 63.49 (22–88) 66.25 (29–88) 0.003 58.94 (22–74) 67.28 (29–74) 0.002 79.13 (75–88) 77.94 (75–88) 0.018
Sex (male:female) 193:171 182:179 0.504 156:126 126:136 0.103 37:45 56:43 0.137
Examination time (min) 25.41 (8–58) 26.70 (12–58) 0.112 25.44 (9–49) 27.33 (12–58) 0.047 25.32 (8–49) 25.03 (12–55) 0.844
Values are presented as median (range). 
BIS, bispectral index monitor.

Table 3. Principal results of this study

Variable
Total (n=725) Age<75 yr (n=544) Age≥75 yr (n=181)

BIS Non-BIS p-value BIS Non-BIS p-value BIS Non-BIS p-value
Median dose of propofol (mg) 159.2 167.5 0.015 163.2 172.3 0.027 145.2 154.6 0.117
Respiratory and circulatory depression (%)
 SpO2 drop 13.7 20.2 0.023 9.9 18.3 0.006 26.8 25.3 0.866
 SBP drop 13.6 14.4 0.667 11.3 17.6 0.049 7.3 16.2 0.108
 HR drop 3.7 5.0 0.365 2.8 5.0 0.266 1.2 9.1 0.023
Occurrence of body movements (%) 38.1 41.1 0.364 46.8 43.5 0.036 8.5 39.4 <0.001
Awakening score >8 points (%)a)

 When leaving the room 22.5 23.3 0.860 24.5 24.0 0.920 21.2 15.9 0.445
 Two hours later 100 100 1.000 100 100 1.000 100 100 1.000
BIS, bispectral index monitor; SpO2, arterial oxygen saturation of pulse oximetry; SBP, systolic blood pressure; HR, heart rate.
a)Awakening score of more than eight points was calculated at the time of leaving the endoscopic room and two hours after leaving the endoscopic room.
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significantly lower median dose of propofol than the non-BIS 
group (159.2 mg vs. 167.5 mg; p=0.015). The SpO2 drop was 
significantly lower in the BIS group than in the non-BIS group 
(13.7% vs. 20.2%; p=0.023). For patients aged <75 years (n=544), 
significant differences were found between the two groups 
in the reduction in SBP (11.3% in the BIS group vs. 17.6% in 
the non-BIS group; p=0.049), occurrence of body movements 
(46.8% vs. 43.5%; p=0.036), median dose of propofol (163.2% 
vs. 172.3%; p=0.027), and reduction in SpO2 (9.9% vs. 18.3%; 
p=0.006). These significant differences in respiratory and circu-
latory depression may be due to the age differences between the 
BIS and non-BIS groups. Patients aged ≥75 years (n=181) in the 
BIS group were older than those in the non-BIS group (Table 
2). There was no significant difference in the propofol doses. 
Nevertheless, the decrease in HR was significantly lower in the 
BIS group than in the non-BIS group (1.2% vs. 9.1%; p=0.023). 
Moreover, the occurrence of body movements was markedly 
lower in the BIS group than in the non-BIS group (8.5% vs. 
39.4%; p<0.001). There were no significant differences between 
the two groups in the awakening score at the time of leaving the 
endoscopy room or 2 hours thereafter in both the overall and 
subgroup analyses. 

DISCUSSION 

The BIS monitor was the first electroencephalographic monitor 
to be approved for clinical use. It monitors brain waves using 
an electrode attached to the forehead, and the BIS value is cal-
culated by analyzing the electroencephalogram. The BIS value 
is an estimate of the depth of anesthesia based on various brain 
wave components (relative β ratio, SynchFastSlow, QUAZI, and 
burst suppression ratio).8 However, the reference database of 
brain waves was established using patients anesthetized using 
isoflurane, thiopental, propofol, or midazolam, combined with 
nitrous oxide or narcotics.9 Therefore, it is important to confirm 
the accuracy of BIS values in the presence of other anesthetic 
agents because BIS value association with the depth of sedation 
depends on the type of anesthesia used.9 

The BIS value is calculated from signals acquired over the 
previous 60 seconds. Therefore, there is a delay between the 
value shown on the monitor and the actual value at that mo-
ment; hence, it is difficult to base an assessment of the depth of 
sedation exclusively on the BIS score. Nevertheless, the use of a 
BIS monitor can help to achieve the optimal depth of sedation 
by evaluating changes in the BIS value in individual cases. Use 

of the BIS monitor has been shown to reduce the dose/overdose 
of anesthetic agents and prevent side effects during surgical 
anethesia,13-16 lower digestive tract endoscopy, and endoscopic 
retrograde cholangiopancreatography.7-20  

In this study, there was a significant reduction in respiratory 
depression in the non-BIS group, which may be related to the 
fact that the BIS group was younger than the non-BIS group. 
It is worth noting that BIS monitoring significantly reduced 
the amount of propofol used during the examination, even for 
younger individuals, and reducing the risk of overdose. There 
was no significant difference in the incidence of bradycardia or 
body movements, although BIS monitoring was associated with 
a decrease in these parameters. However, in patients 75 years of 
age or older, the occurrence of body movements was markedly 
lower in the BIS group than in the non-BIS group (8.5% vs. 
39.4%; p<0.001). Moreover, the decrease in HR was significant-
ly lower in the BIS group than in the non-BIS group (1.2% vs. 
9.1%; p=0.023), although the patients in the BIS group were 
older. These results suggest that the BIS monitor can be used as 
an indicator of the depth of sedation, and thus help guide sed-
ative dosage during endoscopic examination. Propofol is effec-
tive over a narrow range of concentrations in the blood and is 
difficult to maintain at an appropriate level. Thus, BIS monitor-
ing may be particularly useful during EUS examination under 
propofol sedation. However, the degree of stimulus during EUS 
depends on the skill of the examiner, and it must be recognized 
that sedation using the BIS monitor requires a certain level of 
proficiency. 

This study had several limitations. First, this was a retrospec-
tive study. There was no record of changes in BIS values during 
EUS; therefore, we could not determine how many patients 
exhibited rapid increases in BIS values or had values >80. It was 
not possible to control the physique, and/or situation during 
EUS in detail, although there may be various sources of bias 
in assessing these background factors. In addition, the degree 
of stimulus and pain experienced by patients differ according 
to the type of EUS examination. Finally, the difference in age 
between the BIS and non-BIS groups is a significant limitation. 
The present results and cost-effectiveness of BIS monitoring 
need to be confirmed under controlled conditions in future 
studies. 

In conclusion, BIS monitoring is useful for maintaining a 
constant depth of anesthesia while reducing the dose of propo-
fol. Especially for patients 75 years of age or older, the use of the 
BIS monitor might limit body movements and the reduction in 
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HR that can occur during EUS examinations. The BIS monitor 
calculates the depth of anesthesia over a period of 60 seconds; 
therefore, sudden changes are not recorded in real time. The 
optimal depth of sedation can be determined by analyzing 
changes in the BIS value. However, respiratory and circulatory 
depression was observed even when the BIS monitor was used, 
and these effects should be addressed in future studies. 

Conflicts of Interest 

The authors have no potential conflicts of interest. 

Funding 

This work was supported by a grant-in-aid from the Japan Re-
search Foundation for Clinical Pharmacology. 

Author Contributions 

Conceptualization: KK, TM; Data curation: TYo, RI, TYa, AN, SO, 
KM, KY; Formal analysis: YC; Funding acquisition: KK; Meth-
odology: KK; Visualization: KK, TM; Writing–original draft: AO; 
Writing-review & editing: all authors. 

ORCID 

Ayana Okamoto https://orcid.org/0000-0002-8173-2910 
Ken Kamata https://orcid.org/0000-0003-1568-0769 
Takeshi Miyata https://orcid.org/0000-0003-4702-2197 
Tomoe Yoshikawa https://orcid.org/0000-0001-5275-2667 
Rei Ishikawa https://orcid.org/0000-0001-8719-2866 
Tomohiro Yamazaki https://orcid.org/0000-0001-8378-1268  
Atsushi Nakai https://orcid.org/0000-0002-0569-3948 
Shunsuke Omoto https://orcid.org/0000-0001-7291-3608 
Kosuke Minaga https://orcid.org/0000-0001-5407-7925 
Kentaro Yamao https://orcid.org/0000-0003-2497-7740 
Mamoru Takenaka https://orcid.org/0000-0001-7308-4311 
Yasutaka Chiba https://orcid.org/0000-0002-7261-2351 
Toshiharu Sakurai https://orcid.org/0000-0002-7798-6862 
Naoshi Nishida https://orcid.org/0000-0001-6581-7896 
Masayuki Kitano https://orcid.org/0000-0001-6885-9223 
Masatoshi Kudo https://orcid.org/0000-0002-4102-3474 

REFERENCES 

1.  Kamata K, Takenaka M, Kitano M, et al. Contrast-enhanced har-
monic endoscopic ultrasonography for differential diagnosis of lo-
calized gallbladder lesions. Dig Endosc 2018;30:98–106. 

2.  Kamata K, Takenaka M, Kitano M, et al. Contrast-enhanced har-

monic endoscopic ultrasonography for differential diagnosis of sub-
mucosal tumors of the upper gastrointestinal tract. J Gastroenterol 
Hepatol 2017;32:1686–1692. 

3.  Cheriyan DG, Byrne MF. Propofol use in endoscopic retrograde 
cholangiopancreatography and endoscopic ultrasound. World J Gas-
troenterol 2014;20:5171–5176. 

4.  Amornyotin S, Leelakusolvong S, Chalayonnawin W, et al. Age-de-
pendent safety analysis of propofol-based deep sedation for ERCP 
and EUS procedures at an endoscopy training center in a developing 
country. Clin Exp Gastroenterol 2012;5:123–128. 

5.  Lee TH, Lee CK, Park SH, et al. Balanced propofol sedation versus 
propofol monosedation in therapeutic pancreaticobiliary endoscopic 
procedures. Dig Dis Sci 2012;57:2113–2121. 

6.  Pagano N, Arosio M, Romeo F, et al. Balanced propofol sedation in 
patients undergoing EUS-FNA: a pilot study to assess feasibility and 
safety. Diagn Ther Endosc 2011;2011:542159. 

7.  Yusoff IF, Raymond G, Sahai AV. Endoscopist administered propofol 
for upper-GI EUS is safe and effective: a prospective study in 500 
patients. Gastrointest Endosc 2004;60:356–360. 

8.  Rampil IJ. A primer for EEG signal processing in anesthesia. Anes-
thesiology 1998;89:980–1002. 

9.  Glass PS, Bloom M, Kearse L, et al. Bispectral analysis measures se-
dation and memory effects of propofol, midazolam, isoflurane, and 
alfentanil in healthy volunteers. Anesthesiology 1997;86:836–847. 

10. Aldrete JA, Kroulik D. A postanesthetic recovery score. Anesth An-
alg 1970;49:924–934. 

11. Lovett P, Gómez V, Hodge DO, et al. Propofol versus midazolam/
fentanyl sedation for colonoscopy in the elderly patient population. J 
Perianesth Nurs 2017;32:210–214. 

12. Schmitz A, Weiss M, Kellenberger C, et al. Sedation for magnetic res-
onance imaging using propofol with or without ketamine at induc-
tion in pediatrics: a prospective randomized double-blinded study. 
Paediatr Anaesth 2018;28:264–274. 

13. Avidan MS, Zhang L, Burnside BA, et al. Anesthesia awareness and 
the bispectral index. N Engl J Med 2008;358:1097–1108. 

14. O’Connor MF, Daves SM, Tung A, et al. BIS monitoring to prevent 
awareness during general anesthesia. Anesthesiology 2001;94:520–
522. 

15. Gan TJ, Glass PS, Windsor A, et al. Bispectral index monitoring al-
lows faster emergence and improved recovery from propofol, alfent-
anil, and nitrous oxide anesthesia. BIS Utility Study Group. Anesthe-
siology 1997;87:808–815. 

16. Choi WJ, Kim YH. How do you use bispectral index effectively for 
preventing re-awareness during general anesthesia? Korean J Anes-
thesiol 2012;62:1–2. 

562

http://orcid.org/0000-0002-8173-2910
http://orcid.org/0000-0003-1568-0769
http://orcid.org/0000-0003-4702-2197
http://orcid.org/0000-0001-5275-2667
http://orcid.org/0000-0001-8719-2866
http://orcid.org/0000-0001-8378-1268
https://doi.org/10.1111/den.12900
https://doi.org/10.1111/den.12900
https://doi.org/10.1111/den.12900
https://doi.org/10.1111/jgh.13766
https://doi.org/10.1111/jgh.13766
https://doi.org/10.1111/jgh.13766
https://doi.org/10.1111/jgh.13766
https://doi.org/10.3748/wjg.v20.i18.5171
https://doi.org/10.3748/wjg.v20.i18.5171
https://doi.org/10.3748/wjg.v20.i18.5171
https://doi.org/10.2147/ceg.s31275
https://doi.org/10.2147/ceg.s31275
https://doi.org/10.2147/ceg.s31275
https://doi.org/10.2147/ceg.s31275
https://doi.org/10.1007/s10620-012-2234-0
https://doi.org/10.1007/s10620-012-2234-0
https://doi.org/10.1007/s10620-012-2234-0
https://doi.org/10.1155/2011/542159
https://doi.org/10.1155/2011/542159
https://doi.org/10.1155/2011/542159
https://doi.org/10.1016/s0016-5107(04)01711-0
https://doi.org/10.1016/s0016-5107(04)01711-0
https://doi.org/10.1016/s0016-5107(04)01711-0
https://doi.org/10.1097/00000542-199810000-00023
https://doi.org/10.1097/00000542-199810000-00023
https://doi.org/10.1097/00000542-199704000-00014
https://doi.org/10.1097/00000542-199704000-00014
https://doi.org/10.1097/00000542-199704000-00014
https://doi.org/10.1213/00000539-197011000-00020
https://doi.org/10.1213/00000539-197011000-00020
https://doi.org/10.1016/j.jopan.2015.12.012
https://doi.org/10.1111/pan.13315
https://doi.org/10.1111/pan.13315
https://doi.org/10.1111/pan.13315
https://doi.org/10.1111/pan.13315
https://doi.org/10.1056/nejmoa0707361
https://doi.org/10.1056/nejmoa0707361
https://doi.org/10.1097/00000542-200103000-00025
https://doi.org/10.1097/00000542-200103000-00025
https://doi.org/10.1097/00000542-200103000-00025
https://doi.org/10.1097/00000542-199710000-00014
https://doi.org/10.1097/00000542-199710000-00014
https://doi.org/10.1097/00000542-199710000-00014
https://doi.org/10.1097/00000542-199710000-00014
https://doi.org/10.4097/kjae.2012.62.1.1
https://doi.org/10.4097/kjae.2012.62.1.1
https://doi.org/10.4097/kjae.2012.62.1.1


17. Sandler NA, Hodges J, Sabino M. Assessment of recovery in patients 
undergoing intravenous conscious sedation using bispectral analysis. 
J Oral Maxillofac Surg 2001;59:603–611. 

18. Jang SY, Park HG, Jung MK, et al. Bispectral index monitoring as 
an adjunct to nurse-administered combined sedation during endo-
scopic retrograde cholangiopancreatography. World J Gastroenterol 
2012;18:6284–6289. 

19. von Delius S, Salletmaier H, Meining A, et al. Bispectral index mon-
itoring of midazolam and propofol sedation during endoscopic ret-
rograde cholangiopancreatography: a randomized clinical trial (the 
EndoBIS study). Endoscopy 2012;44:258–264. 

20. Paspatis GA, Chainaki I, Manolaraki MM, et al. Efficacy of bispectral 
index monitoring as an adjunct to propofol deep sedation for ERCP: 
a randomized controlled trial. Endoscopy 2009;41:1046–1051.  

Okamoto et al. Bispectral index monitoring during EUS

563

https://doi.org/10.1053/joms.2001.23366
https://doi.org/10.1053/joms.2001.23366
https://doi.org/10.1053/joms.2001.23366
https://doi.org/10.3748/wjg.v18.i43.6284
https://doi.org/10.3748/wjg.v18.i43.6284
https://doi.org/10.3748/wjg.v18.i43.6284
https://doi.org/10.3748/wjg.v18.i43.6284
https://doi.org/10.1055/s-0031-1291485
https://doi.org/10.1055/s-0031-1291485
https://doi.org/10.1055/s-0031-1291485
https://doi.org/10.1055/s-0031-1291485
https://doi.org/10.1055/s-0029-1215342
https://doi.org/10.1055/s-0029-1215342
https://doi.org/10.1055/s-0029-1215342


INTRODUCTION 

Choledochal cysts are rare anomalies of the biliary system and 
are classified into 5 types based on their location and shape.1 
They are associated with an increased risk of malignancy, espe-
cially cholangiocarcinoma and gall bladder cancer, which are 
more common in type I and IV cysts.2,3 Roux-en-Y hepaticoje-
junostomy is the standard treatment in type I and IV cysts due 
to the increased risk of malignancy.2,4 

A lumen-apposing metal stent (LAMS) is a saddle-shaped 
stent with flanged ends developed for endoscopic intervention.5 
It was originally designed for the drainage of pancreatic fluid 

A lumen-apposing metal stent (LAMS) is a saddle-shaped stent with large flanges at both ends, thereby preventing stent migration and 
helping with approximation of the adjacent structures. We report the case of a 25-year-old female with remnant choledochal cyst which 
was successfully treated with LAMS after initial treatment failure with a plastic stent. Although complete excision of the cyst is the defi-
nite treatment of choledochal cysts, endoscopic ultrasonography-guided cystoduodenostomy can be considered in cases wherein sur-
gery is not feasible and dysplasia is not present. LAMS may be preferred to plastic stents for effective resolution of remnant choledochal 
cyst and prevention of ascending infection. 

Keywords: Choledochal cyst; Endosonography; Self-expandable metallic stents  
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collection (PFC) and has shown high clinical (77%–96%) and 
technical (91%–100%) success rates.5-7 The unique shape of 
LAMS with wide flanges, a large lumen, and short length as well 
as its lumen-apposing property is expected to enable effective 
drainage and reduce the risk of migration and peritoneal leak-
age. Because of this characteristic and the satisfactory success 
rates in the treatment of PFC, off-label usage for other indica-
tions has been proposed and has gained popularity. However, 
as clinical experiences with LAMS have accumulated, com-
plication such as bleeding and buried LAMS syndrome have 
emerged.5 

Herein, we report a case of a remnant choledochal cyst which 
was successfully treated with LAMS after initial treatment fail-
ure with a plastic stent. 

CASE REPORT 

A 25-year-old woman presented to the emergency room with 
right upper quadrant (RUQ) abdominal pain and a palpa-
ble mass. The pain had been initially intermittent for several 
months and was aggravated one week prior. Associated symp-
toms included nausea and vomiting.  
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Her blood pressure was 118/75 mmHg, heart rate was 88 
beats/min, respiratory rate was 16 breaths/min, and body tem-
perature was 37°C. On physical examination, RUQ tenderness 
and a large palpable RUQ mass were noted. Laboratory studies 
revealed the following: white blood cell count 10,100/µL, he-
moglobin 12.3 g/dL, platelet count 202×103/µL, total bilirubin 
0.8 g/dL, alkaline phosphatase 112 IU/L, aspartate aminotrans-
ferase 52 IU/L, alanine aminotransferase 173 IU/L, gamma glu-
tamyltranspeptidase 167 IU/L, C-reactive protein 0.80 mg/dL, 
carbohydrate antigen 19–9 13.5 U/mL, and carcinoembryonic 
antigen 0.9 ng/mL. 

Abdominal computed tomography (CT) and magnetic reso-
nance cholangiopancreatography showed huge cystic dilatation 
of the common bile duct and multifocal intrahepatic bile duct 
dilatation, which was suggestive of choledochal cyst, Todani 
classification type IVa (Fig. 1). There was neither a definite ob-
structive lesion nor enhancing mural nodule. Anomalous pan-
creaticobiliary ductal union (APBDU) was not definite. The pa-
tient received excision of the choledochal cyst with Roux-en-Y 
hepaticojejunostomy. On microscopy, no dysplastic epithelium 
was seen in the excised cyst. 

At 7 months post-surgery, abdominal CT revealed a large 
remnant cyst. As the patient refused reoperation and com-
plained of intermittent RUQ pain and discomfort, endoscopic 
ultrasonography (EUS)-guided cystoduodenostomy with a 7 Fr 
× 7 cm double-pigtail plastic stent was performed (Fig. 2). 

However, she was admitted 10 days after the procedure 

with fever, RUQ pain, nausea, and C-reactive protein eleva-
tion of 23.38 mg/dL. Her blood pressure was 94/61 mmHg, 
heart rate was 101 beats/min, respiratory rate was 18 breaths/
min, and body temperature was 38.2°C. Abdominal CT 
showed an increase in the size of the cyst with wall thicken-
ing and air-fluid level suggestive of cyst infection. Endoscopic 
sphincterotomy and endoscopic retrograde pancreatic drain-
age with a 7 Fr×10 cm single-pigtail plastic stent was done to 
enhance the natural drainage of the remnant cyst and reduce 
the reflux of pancreatic juice into the remnant cyst (Fig. 3). 
There was neither microorganisms nor white blood cells in 
the EUS-guided cyst aspiration. However, since the remnant 
cyst still persisted one month later, the patient was readmit-
ted for cystoduodenostomy stent removal and an endoscopic 
retrograde biliary drainage trial. Bile duct cannulation failed 
due to anatomical variation by the large remnant choledochal 
cyst. As the plastic stent was insufficient for effective drain-
age and seemed to cause duodenocystic reflux, cystoduode-
nostomy stent revision was performed with LAMS (SPAXUS; 
Taewoong Medical, Gimpo, Korea; 10 mm×20 mm) which 
had a larger inner lumen (Fig. 4). 

Six months after the procedure, abdominal CT showed a 
marked decrease in the size of the remnant cyst and LAMS 
was subsequently removed. Abdominal CT taken 1 year after 
LAMS removal showed resolution of the remnant cyst (Fig. 5).  
The patient is currently on routine checkup without any 
symptoms. 

Fig. 1. (A) Abdominal computed tomography and (B) magnetic resonance cholangiopancreatography taken at initial presentation. Huge cys-
tic dilatation of the common bile duct with bilateral intrahepatic duct dilatation and abrupt luminal diameter change in the peripheral duct 
was observed, suggestive of choledochal cyst, type IVa. 
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Fig. 2. (A) Abdominal computed tomography showed the remnant choledochal cyst after choledochal cyst excision. (B, C) Endoscopic ultra-
sonography-guided cystoduodenostomy at the second portion of the duodenum with a plastic stent was performed. 

AA BB CC

Fig. 3. Abdominal computed tomography showed (A) an increase in the size of the remnant choledochal cyst and (B) wall thickening with 
air-fluid level suggestive of cyst infection. (C) Endoscopic retrograde cholangiopancreatography showed the distorted pancreatic duct com-
pressed by the remnant choledochal cyst. Endoscopic retrograde pancreatic drainage was done. Bile duct cannulation failed. 

AA BB CC

Fig. 4. (A, B) Cystoduodenostomy stent revision was done with a lumen-apposing metal stent. The previously inserted pancreatic stent was 
also noted. 
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DISCUSSION 

Complete surgical resection of a choledochal cyst may be 
difficult depending on the cyst extent and size and recurrent 
inflammation, which results in the adhesion of adjacent struc-
tures.8 A remnant cyst after incomplete resection is associated 
with an increased risk of malignancy and patients with a rem-
nant cyst should receive regular surveillance.9 A remnant cyst 
may also cause complications such as abdominal pain, cholan-
gitis, cholangiolithiasis, and pancreatitis.9,10 Xia et al.10 reported 
41 cases of remnant intrapancreatic choledochal cyst patients 
who developed complications and underwent reoperation. Case 
reports of complicated remnant choledochal cysts showed that 
internal drainage with stents was effective in the treatment of 
cyst infections and obstructive symptoms due to the compres-
sion of the remnant cyst.11,12 EUS-guided drainage of the rem-
nant cyst may be an alternative treatment option if additional 
surgery for the remnant cyst is not feasible and complications 
occur. In this case, since the patient refused additional surgery, 
EUS-guided cystoduodenostomy was done for decompression 
as the cyst was growing and complications such as abdominal 
pain and infection occurred.  

Two recent reviews of the current uses and outcomes of 
LAMS showed satisfactory treatment rates for PFC and biliary 
drainage. Treatment of PFC with LAMS showed clinical and 
technical success rates of 77%–96% and 91%–100%, respec-

Fig. 5. Drainage of the remnant choledochal cyst with lumen-apposing metal stent (LAMS). (A) Abdominal computed tomography taken 6 
months after LAMS insertion showed an interval decrease in the size of the infected cyst. LAMS was subsequently removed. (B) Abdominal 
computed tomography taken 1 year after LAMS removal showed resolution of the remnant cyst. 

AA BB

tively, and adverse event rates of 5%–15%. EUS-guided biliary 
drainage with LAMS revealed high technical and clinical suc-
cess rates of 86%–98% and 88%–100%, respectively, and adverse 
event rates of 7%–36%.5,7 Although results are quite promising, 
large randomized trials comparing LAMS with plastic stents or 
traditional self-expanding metal stents are rare and safety issues 
regarding bleeding, buried LAMS syndrome, stent migration, 
and perforation are non-negligible.13 In one randomized trial 
comparing the efficacy of LAMS and plastic stents for walled-
off pancreatic necrosis, no significant difference was observed 
between groups and higher stent-related adverse events was 
observed in the LAMS group.14 

A standard technique for EUS-guided biliary drainage has 
not been well established. Plastic stents have been widely used 
in EUS-guided biliary drainage but have had relatively poor 
patency and high rates of complications such as peritonitis due 
to bile leakage.15,16 Large cysts with a diameter >15 cm may be 
associated with a higher risk of cyst infection after EUS-guided 
drainage; therefore, multiple-pigtail or larger diameter metal 
stents are recommended for large cysts to avoid infection.17 In 
this case, a previously placed plastic stent seemed to be ineffec-
tive in terms of drainage of the large cyst, and caused cyst infec-
tion by presumed duodenocystic reflux with capillarity. For ef-
fective drainage of the remnant choledochal cyst, a plastic stent 
was replaced with LAMS and successful drainage was achieved 
without major complications. 
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Bleeding is considered to be a major complication of LAMS. 
A possible mechanism of bleeding in patients with PFC who 
were treated with LAMS is that although PFC resolves and de-
creases in size, the LAMS remains in place, causing distal flange 
to irritate and impinge on the adjacent vasculature leading to 
pseudoaneurysm and major bleeding.18 In this case, however, 
LAMS was placed in the remnant choledochal cyst, which is 
an isolated space that does not contain complex vasculature. It 
is reasonable to assume the bleeding risk to be low due to this 
anatomical characteristic. Considering the advantage and lim-
itations of LAMS, this case showed the usefulness of LAMS in 
the treatment of a remnant choledochal cyst without dysplasia 
and APBDU, achieving effective drainage without any major 
adverse events. LAMS may be superior to plastic stents in terms 
of the effective resolution of remnant choledochal cysts and 
prevention of ascending infection.  
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The coronavirus disease-2019 (COVID-19) pandemic has 
highlighted the importance of reducing the risk of infection 
through aerosol generation. Aerosol particles ≥5 μm and <5 μm 
in diameter are referred to as droplets and airborne particles, 
respectively. Since upper gastrointestinal (GI) endoscopy is an 
aerosol-generating procedure,1 several novel devices have been 
proposed to reduce the exposure of the endoscopist to aerosol 
particles.2-5 However, there is insufficient scientific evidence for 
the efficacy of these devices. While some of these devices have 
been examined using simulated cough-producing fluorescent 
droplets,2,5 these simulations did not evaluate small invisible 
droplets or airborne particles. 

Using an in situ simulation model, four proposed devices 
(modified mask [Fig. 1A], vinyl box with and without continu-
ous suction [Figs. 1B, C], aerosol box [Fig. 1D], and no device 
[control]) were compared in terms of the exposure of the en-
doscopist to airborne particles. The simulation was performed 
in a self-contained endoscopy room with nine room air changes 
per hour. Upper GI endoscopy was performed by six endosco-
pists on a mannequin with a mouth guard, using a 9.9-mm flex-
ible video GI scope (GIF-H290; Olympus Japan Limited, Tokyo, 

Fig. 1. Overview photographs for tested devices. (A) Modified mask. 
(B) Vinyl box with continuous suction. (C) Vinyl box without suc-
tion. (D) Aerosol box.
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Japan). To simulate a strong cough, saline was sprayed via a 
0.4-MPa pressure atomizer nozzle, placed in the mannequin’s 
hypopharynx.5-7 Simulated upper GI endoscopy was performed 
for five minutes on a mannequin. After device removal, the air-
borne particles were counted for one minute. A cough was gen-
erated every 30 seconds using a spray containing saline. The ex-
posure of the endoscopist to airborne particles (0.3–2 µm) was 
measured using a portable HHPC6+ handheld particle counter 
(Beckman Coulter Inc., Brea, CA, USA). A detailed description 
of the methods is provided in the Supplementary Material 1. 

The total airborne amount during the simulation is shown in 
Figure 2, as well as in Table 1. The modified mask significantly 
reduced the total amount of airborne particles. The vinyl box 
with and without suction reduced the total amount of airborne 
particles, and using the suction significantly increased its effec-
tiveness. There was no significant difference in the total amount 
of airborne particles between the aerosol box and control. Sep-
arate analyses for different particle sizes (0.3, 0.5, 1, and 2 μm) 
yielded similar results as the total airborne particles (Supple-
mentary Material 2).  

In this study, both the modified mask and vinyl box signifi-
cantly reduced the exposure of the endoscopist to the total 
amount of airborne particles. In contrast, the aerosol box was 
ineffective. Furthermore, the adjunctive use of continuous suc-
tion with the vinyl box resulted in a significantly lower amount 

of airborne particles than vinyl box use without suction. To 
the best of our knowledge, no prior studies have used an in 
situ simulation model to compare the effectiveness of various 
aerosol shielding devices in reducing endoscopist exposure to 
airborne particles during endoscopy. 

The modified mask and vinyl box with continuous suction 
exhibited the most potent protective effect against exposure 
to airborne particles while maintaining the airborne particle 
amount at baseline levels. Among the tested devices, the modi-
fied mask provided the optimal coverage and closest adaptation 
to the mannequin’s mouth. Its effectiveness highlighted the 
importance of sealing and covering the point of aerosol gener-
ation to minimize endoscopist exposure to airborne particles. 
Furthermore, the modified mask was the most simple, inexpen-
sive, and easily disposable device among the tested masks. Its 
simple design also minimized the risk of interference with the 
endoscopic procedure. Therefore, the modified mask was the 
most practical, effective, and economical method to reduce en-
doscopist exposure to aerosol particles during the COVID-19 
pandemic. 

The aerosol box was the most commonly proposed aerosol 
shielding device. However, it provided no additional benefits 
compared to endoscopy without the use of a shielding de-
vice. Our results were similar to those of Simpson et al.,8 who 
recently reported that the use of an aerosol box provided no 
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Fig. 2. Comparison of the total amount of airborne particles among the different experimental conditions. (A) Time series chart of each in-
tervention over the 6 min experimental period. Lines represent the median total particle count (0.3–2 µm) of six separate trials. Coughs were 
generated every 30 seconds through the experimental period. (B) The number of total airborne particles during the simulation is shown on a 
scatter plot with medians and interquartile ranges. n=432. **p<0.01 (versus no device use). n.s, not significant.
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protective effects against airborne particle exposure during 
simulated tracheal intubation. Dalli et al.9 demonstrated that 
a significant amount of aerosol escaped from the arm access 
hole during simulated coughing. Although these studies in-
volved simulated tracheal intubation, similar effects may be 
expected during endoscopic procedures. Aerosolized particle 
clouds escaped from the open side of the aerosol box during 
each simulated cough. Thus, shielding devices should be de-
signed with smaller openings to reduce endoscopist exposure 
to airborne particles. 

The vinyl box had a smaller opening than the aerosol box. 
This reduced the exposure to airborne particles. Continuous 
suction provided a significant benefit. The United States Food 
and Drug Administration recently issued an alert stating that 
the use of protective barrier enclosures without negative pres-
sure increased the risk of COVID-19 infection in healthcare 
providers.10 Our results supported the use of devices, such as 
the vinyl box, which had continuous suction to create a negative 
pressure effect within protective barriers. 

Our study had several limitations. First, our simulation 
partially reproduced the actual endoscopy conditions. Further 
studies in clinical settings are needed to validate the protective 
effects of these aerosol shielding devices, especially those of 
modified masks and vinyl boxes (with continuous suction), 
against COVID-19 infection. Second, an increase in the quan-
tity of airborne particles did not necessarily equate to a rise in 
viral infectivity during endoscopy. Despite numerous studies 
on the transmission routes of respiratory viruses, the relation-
ship between these two variables remains vague. Third, the 
role of the upper GI tract in the transmission of severe acute 
respiratory syndrome coronavirus 2 remains unclear. Fourth, 
the devices evaluated in this study required the endoscopist 
to use personal protective equipment while performing en-
doscopic examinations. However, our results showed that 
some of these devices could contain almost all the generated 
airborne particles during simulated endoscopy. This suggest-
ed that using these devices allow endoscopists to perform 
endoscopy more safely than when using personal protective 
equipment alone. 

In conclusion, this study demonstrated that the modified 
masks and devices with continuous suction effectively reduced 
endoscopist exposure to airborne particles during upper GI en-
doscopy. In contrast, both aerosol boxes and vinyl boxes (with-
out suction) were ineffective. 
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Supplementary Material 

Supplementary Material 1. Supplementary material and meth ods.  

Supplementary Material 2. Post-hoc comparisons of endoscop ic 
exposure to each particle size under different experimental condi-
tions. 

Supplementary materials related to this article can be found online 

at https://doi.org/10.5946/ce.2021.175.  
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A 73-year-old woman visited our hospital for endoscopic re-
section of a gastric adenoma measuring approximately 1.2 cm. 
She had no history of smoking or intake of medications such 
as tetracycline or chemotherapeutic agents that might be asso-
ciated with mucocutaneous pigmentation. She had undergone 
a colonoscopy 2 years ago that revealed several tiny polyps, 
which were histopathologically diagnosed as low-grade tubular 
adenoma. Multiple hyperpigmented macules were observed on 
the tongue and buccal mucosa when introducing the endoscope 
into her oral cavity for gastric adenoma resection (Fig. 1A). 
Endoscopic submucosal dissection was successfully performed, 
and the final pathologic diagnosis was low-grade dysplasia. A 
detailed history after the procedure revealed that the dark mac-
ules had existed for 10 years on the inner aspect of her lower lip 
(Fig. 1B), and these macules had been consistently increasing in 
number. Dermoscopy of the labial lesions revealed a brownish 
reticular pattern along with granules (Fig. 1C). Longitudinal 
brownish-black streaks were also observed on the left second 
fingernail and right thumbnail (Fig. 1D). There was no itching 
or pain associated with the lesions, nor did she have any under-
lying disease or family history of skin pigmentation. The patient 

was diagnosed with Laugier-Hunziker syndrome. 
Laugier-Hunziker syndrome typically occurs during adult-

hood, and its exact etiology remains unknown. To date, evi-
dence supporting an increased risk of malignancy is lacking. 
This syndrome occurs predominantly in middle-aged women.1 
It is characterized by mucocutaneous pigmentatory lesions 
observed as lenticular melanotic macules on oral, labial, and 
acral areas.2 Longitudinal brownish-black streaks occur in ap-
proximately half of the patients.3 Histopathologically, melanin 

Fig. 1. (A) Multiple hyperpigmented macules observed on the 
tongue and buccal mucosa when introducing the endoscope into the 
oral cavity. (B) Dark macules on the inner aspect of the lower lip. (C) 
Dermoscopy of the labial lesions showing a brownish reticular pat-
tern along with granules. (D) Longitudinal brownish-black streaks 
on the left second fingernail.
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accumulates in the cells of the basal layer of the dermis or epi-
thelium, and there is an increase in the number of melanophag-
es in the dermis or lamina propria.4 Generally, hyperpigmented 
macules do not disappear naturally; in contrast, they slowly 
increase with age. The diagnosis of this disease entity is mainly 
made clinically based on exclusion.2 Therefore, it is important 
to exclude other diseases such as Peutz-Jeghers syndrome. 
In Peutz-Jeghers syndrome, hyperpigmented macules of oral 
and acral areas usually appear in early life. In contrast, lesions 
in Laugier-Hunziker syndrome usually occur in adulthood.5 
Peutz-Jeghers syndrome typically does not involve the tongue, 
palate, or fingernails, unlike Laugier-Hunziker syndrome. 
Furthermore, Peutz-Jeghers syndrome is associated with 
hamartomatous polyps of the gastrointestinal tract, whereas 
Laugier-Hunziker syndrome is not.5 Treatment is usually not 
required for Laugier-Hunziker syndrome, given the lack of as-
sociated systemic complications or malignant transformations. 
Our case suggests that detailed examination of the oral cavity 
when introducing the endoscope into the esophagus could pro-
vide clues for the diagnosis of rare dermatologic diseases. 
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Quiz 

A 49-year-old female patient with ulcerative colitis (UC) who 
had opted out of treatment of her own accord visited the emer-
gency room because of hematochezia. The day before visiting 
our hospital, the patient underwent sigmoidoscopy at a local 
hospital. Sigmoidoscopy revealed mucosal edema, erythema, 
and exudate in the rectum (Fig. 1A). In addition, abdominopel-
vic computed tomography (CT) showed a mass like lesion at 
the hepatic flexure (Fig. 1B).
 She was transferred to our hospital for further evaluation. 
Colonoscopy was performed the following day. A large circular 
mass that entirely blocked the lumen was observed at the he-
patic flexure, and we performed a biopsy of the lesion to rule 
out colon cancer (Fig. 1C). In addition, nodularity, erythema, 
friable mucosa, and geographical ulcerations were observed, 
extending from the distal sigmoid colon (20 cm from the anal 
verge) to the rectum. Pathological findings were unremarkable. 
On day 3, following hospitalization, follow-up abdominopelvic 
CT was performed to evaluate the bowel state, and the mass 
found previously at the hepatic flexure was no longer visible 
(Fig. 1E). 

What is the most likely diagnosis? 

A rare case of intussusception in a patient with ulcerative colitis 
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Fig. 1. (A) Initial sigmoidoscopy revealed mucosal edema, erythema, and 
exudates. (B) Initial abdominopelvic computed tomography (CT) scan 
showed a mass like lesion at the hepatic flexure (arrow). (C, D) Follow-up 
colonoscopy revealed a mass-like lesion was observed at the hepatic flex-
ure. (E) Follow-up abdominopelvic CT 3 days later showed the absence of 
a mass-like lesion at the hepatic flexure.
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Answer 

Pathologic examination showed acute and chronic inflamma-
tion with inflamed granulation tissue and the absence of can-
cerous lesions (Fig. 2). The initial mass observed on colonos-
copy was intussusception due to UC, which was reduced after 
colonoscopy. To manage the UC, we started treating the patient 
with mesalazine 1 g four times daily without steroids or any 
other UC medication from the admission date when she had 
previously stopped the treatment of her own accord. On day 3, 

Fig. 2. Histologically, the mass at the hepatic flexure was determined 
to be acute and chronic inflammation with inflamed granulation tis-
sue (hematoxylin & eosin stain, ×100).

Fig. 3. (A, B) Follow-up colonoscopy 4 months later revealed no lesion at the hepatic flexure and marked improvement of the inflamed muco-
sal lesions at the rectum.

following hospitalization, the abdominal pain and hematoche-
zia were markedly reduced. On day 5, a diet was started, and on 
day 7, the patient was discharged with complete resolution of 
symptoms. There was no lesion in follow-up colonoscopy per-
formed four months after discharge (Fig. 3).  

Intussusception rarely causes acute abdominal pain in adults. 
It is even rarer in UC patients. In children, intussusception is 
usually caused by an idiopathic etiology; however, the condi-
tion is caused by an organic disease in the vast majority of adult 
cases (>90%). Small bowel intussusceptions are more common 
because of a benign cause, while the opposite is true for large 
bowel intussusceptions.1 Most intussusceptions in adults are 
caused by neoplastic lesions, especially colonic intussusception, 
in which a tumor-related lesion serves as the lead point in >75% 
of cases.2 

The clinical manifestations of adult intussusception are vari-
able, with abdominal pain, hematochezia, and vomiting being 
relatively common complaints. In some adults, no symptoms 
are observed.3 An abdominal ultrasonographic examination or 
CT scan may be helpful in diagnosis, especially when a typical 
indicator suggestive of intussusception, such as the target sign 
or target mass, is noticed. Barium enema or air reduction is 
recommended for first-line management of pediatric patients. 
However, in adult intussusception, lead points are observed 
more often, and the incidence of malignancy is high. Therefore, 
preoperative barium or air reduction is not recommended.4,5 
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Optimal management is through surgery, which is performed 
in almost all cases.6 
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To the Editor 
We would like to share ideas on the publication of Pribadi et 

al.1 We agree that adaptation to the coronavirus disease 2019 
(COVID-19) pandemic is required. According to Pribadi et 
al.,1 gastrointestinal endoscopy can be safely performed in 
COVID-19 patients if there is good management. Therefore, 
the application of specific protocols to prevent COVID-19 is 
recommended. Undoubtedly, COVID-19 prevention is required 
in any medical procedure for COVID-19 cases. Infection con-
trol has proven to be useful in this scenario. 

However, it is necessary to recognize the possibility of as-
ymptomatic COVID-19 cases.2 Recommendations for different 
degrees of preventative measures for specific cases with known 
COVID-19 status should be reconsidered. This practice may 
result in discrimination when performing a medical procedure. 
There will be more preventive actions if the patient is infected 
with severe acute respiratory syndrome coronavirus 2. Conse-
quently, this might easily result in neglect or under-standard-
ized prevention for a case not labeled as a COVID-19 positive. 
If an asymptomatic COVID-19 case is not diagnosed, a silent 
spread of the disease can easily occur. During the pandemic, 
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there was no discrimination. The management of any patient 
should be based on a single standard with universal prevention 
regardless of COVID-19 status. Specific strategies to execute 
the recommendation of “no discrimination” include producing 
updated specific clinical guidelines to match the current rapidly 
changing scenario of the COVID-19 epidemic. In every prac-
tice, all workers must follow the usual universal preventative 
methods. 
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Committee, respectively, of the institution(s) where the research 

was conducted. CE will not consider publishing any reports on 

studies involving humans or animals which have not received ap-

propriate approval. Informed consent should be obtained from 

patients who participated in the clinical investigations, unless the 

relevant IRB waived this requirement. Human subjects' names, 

initials, hospitals, dates of birth, or other personal or identifying 

information should not be used. Images of human subjects 

should not be used unless the information is essential for scientif-

ic purposes, and explicit permission has been provided. Even 

when consent is provided, identifying details should be omitted if 

they are not essential. If identifying characteristics are altered to 
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technologies. In addition, the editorials explore challenging is-
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peptic ulcer disease, inflammatory bowel disease, pancreatico-
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special issues that feature articles focusing on current practices 

and the latest advances in equipment and techniques used for 

the endoscopic management of obesity and disorders of the 

gastrointestinal and pancreaticobiliary tracts for clinicians who 

are concerned about the clinical manifestations of these disor-

ders. The journal will try to publish outstanding original articles 

and reviews as well as articles describing new emerging tech-

niques and practice guidelines. CE is published bimonthly (on 

the 30th of January, March, May, July, September, and Novem-

ber). Manuscripts submitted for publication in CE should be pre-

pared according to the instructions. For issues not addressed in 

these instructions, the author should refer to the Recommenda-

tions for the Conduct, Reporting, Editing, and Publication of 
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protect anonymity, authors should ensure that such alterations 

do not distort scientific meaning. If consent has not been ob-

tained, it is generally insufficient to anonymize a photograph sim-

ply by using eye bars or blurring the face of the individual con-

cerned. If the experiments involve animals, the research should 

be based on national or institutional guidelines for animal care 

and use. A statement describing whether the study was conduct-

ed with the approval of the IRB (with or without patient informed 

consent) or animal care committee must be provided in manu-

scripts describing human or animal research, respectively. CE may 

also request documentation of approval by the IRB or the Animal 

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.

Clinical Endoscopy



Clinical Endoscopy

Copyright Transfer Form

This form applies to manuscripts submitted for the possible publication

Title:

 

 

Manuscript ID:                     Date (M/D/Y):

                               

Manuscripts will not be processed until the Clinical Endoscopy Editorial Office has received this  
signed form. Fax/Send the completed form to the Clinical Endoscopy Editorial Office.

The copyright to this article is transferred to the Clinical Endoscopy (CE) effective if and when the article titled above 

is  accepted for publication. If the article has more than two authors, each author must individually transfer his or her 

right  in the article to the CE by signing this form. If the article is not published in the CE, this form is void and will not 

take ef- fect. If it is signed and the article is published, the copyright transfer covers the exclusive right to reproduce 

and distrib- ute the article, including reprints, translation, photographic reproduction, microfilm, electronic form 

(offline, online) or any other reproductions of similar feature. 

An author or authors may store it in his or her archive an author-made version of his/her article on his/her own 

website  and his/her affiliated institution’s depository library, including his/her final version; however he/she may not 

use the CE’s  PDF version which is posted on its own website. Provided permission is given to the author/authors by 

CE, he/she may  only post his/her version of the article and a link to the original source of publication is inserted to 

the published article  on the CE’s website.

Each author guarantees that this contribution is original and that he/she has full responsibility to make this grant. The  

author signs for and accepts full responsibility for releasing this content. The author should declare that, to the best 

of  his/her knowledge and belief, this manuscript does not infringe on the copyright or other proprietary rights of any 

third  party. The author should understand that his/her submission of this manuscript does not guarantee publication 

in the  CE. If there are multiple authors, names will appear in the CE in the order in which you listed them during the 

online sub- mission and on this sheet. Therefore, please be sure to list names according the order you want to see in 

the final ver- sion. Each author should sign on the following, as appropriate.



Clinical Endoscopy

All authors appearing in manuscript should be signed in order.

Name (Print)

 

 

 

 

 

 

 

 

 

 

 

Signature

 

 

 

 

 

 

 

 

 

 

 



Clinical Endoscopy

Permission Form for Reusing Clinical Endoscopy Contents

Date: 

Name:  

Affiliation: 

Contact information: 

E-mail:

Dear the Korean Society of Gastrointestinal Endoscopy, 

I am asking for permission to reproduce the following in print and/or electronic formats for educational and  

non-profit use.

1.

2.

3.

I understand that this permission is one-time use and is exclusively limited to the contents listed above. I also under-

stand that permission is granted under the condition that a full credit line is prominently placed (i.e., author name(s), 

journal name, copyright year, volume number, inclusive pages, and copyright holder). 

Title of publication:   

Expected publication date:   

Name of publisher:   

Author’s name:    



Clinical Endoscopy

How to Submit a Manuscript

Log on to https://submit.e-ce.org/. If you do not have an account, click on the “Registration” link. Enter your 

User ID and password into the boxes provided, and click “Login”. On the welcome page, click on “Submit a Man- 

uscript”. And then, click “Submissions” link to submit a new manuscript. 

For further information on how to use online submission system, please feel free to contact us:

Visit www.e-ce.org and find
1. “Online first”, once accepted
2. Sincere and prompt review process upon submission
3. Newly invited associate editors and board members
4. Improved online submission system

Tel: +82-2-326-1552 

E-mail: ce@kams.or.kr 

Address: Clinical Endoscopy 

#817, 156 Yanghwa-ro, Mapo-gu, Seoul 04050, Korea

Subscription

To subscribe to Clinical Endoscopy, please complete the subscription order form (https://www.e-ce.org/about/ 

about_subscription.php) and send it to us via fax (82-2-335-2690), mail, or e-mail (ce@kams.or.kr). The subscrip- 

tion is free, but shipping and handling are charged. The annual shipping and handling rates for domestic sub- 

scribers are 200,000 Korean Won for institutions and 100,000 Korean Won for individuals. For international sub- 

scribers, the charges are USD 200 for institutions and USD 100 for individuals. All orders should be payable and  

sent to the Korean Society of Gastrointestinal Endoscopy, #817, 156 Yanghwa-ro (LG Palace, Donggyo-dong),  

Mapo-gu, Seoul 04050, Korea.

mailto:ce@kams.or.kr
https://www.e-ce.org/about/ about_subscription.php
https://www.e-ce.org/about/ about_subscription.php


BONASTENT® Esophageal
BONASTENT® Esophageal with ARV

BONASTENT® M-Hialr

BONASTENT® Biliary
BONA-SHIMSTENT® Biliary Covered
BONA-SHIMSTENT® Biliary with Lasso

BONASTENT® Pyloric/Duodenal
BONASTENT® Colo-Rectal

BONASTENT® Pyloric Wave

BONASTENT® M-Intraductal
BONASTENT® M-Intraductal 12

BONASTENT® Hybrid
BONASTENT® DEUS

BONASTENT® AL BONASTENT® SOO



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

PENTAX Medical KOREA 11F, 42, Olympic-ro 35da-gil, Songpa-gu, Seoul, Korea I Tel. 02-6925-0670 I inquiryKOREA@pentaxmedical.com I www.pentaxmedical.co.kr

Unlimited Reposition
PENTAX Medical Hemo Clip
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

PENTAX Medical KOREA 11F, 42, Olympic-ro 35da-gil, Songpa-gu, Seoul, Korea I Tel. 02-6925-0670 I inquiryKOREA@pentaxmedical.com I www.pentaxmedical.co.kr

Unlimited Reposition
PENTAX Medical Hemo Clip



C

M

Y

CM

MY

CY

CMY

K

동아에스티_「반출」Gaster_국문(210-280).pdf   1   2022-05-30   오후 1:27:00



EsomeprazoleEsomeprazole



[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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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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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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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 t ARA®

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

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®

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.

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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[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 t ARA®

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]
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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

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®

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
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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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Ⓡ A trademark of ZERIA Pharmaceutical Co., Ltd., Japan

Summary of Prescribing information

【Product name in Korea】 Promac tablet(polaprezinc) 【Active ingredient and its content】 Polaprezinc(in house) 75mg/tab. 【Indication and usage】 1. Gastric ulcer 2. For improvement 

of gastric mucosal lesion(erosion, bleeding, erythema, edema) induced by acute gastritis and exacerbation of chronic gastritis 【Dosage and administration】 The recommended dose 

for adults is polaprezinc 75mg(1 tab.) twice daily after breakfast and before bedtime  Revised: May, 3. 2017 

※ Please refer to the package insert for further details. For the latest information, refer to 'Ministry of Food and Drug Safety. (http://drug.mfds.go.kr)'

Reference  Promac tab Appproval data, Ministry of Food and Drug Safety [Cited 2021.02.25] Available from: https://nedrug.mfds.go.kr/

310(Sampyeong-dong), Pangyo-ro, Bundang-gu, Seongnam-si, Gyeonggi-do 13494, Korea Tel. +82-80-021-3131 
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Polaprezinc 75mg
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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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