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HONAM CIRCULATION SOCIETY

프로그램
9월 20일(금)   Satellite Symposium with Dinner

18:00–21:40 익산 웨스턴라이프 호텔 진행  윤남식, 이선화

18:00-19:00 식사

19:00-19:50 Session I. 인문학 강좌 좌장  홍순표(조선의대), 주찬웅(전북의대) 005

19:00-19:30 서동과 선화공주, 그리고 세계유산 이다운(원광대역사교육과) 006

19:30-19:50 토의  김용욱(광주기독병원), 김원호(전북의대), 박영봉(조선의대), 장경식(조선의대)

19:50-20:40 Session II. 잊혀지지 않는 환자들 좌장  배종화(경희의대), 정진원(원광의대) 017

19:50-20:05 Unforgettable cases 1 주찬웅(전북의대) 018

20:05-20:20 Unforgettable cases 2 – Memory Yoga 최경훈(원주의대/최경훈내과) 022

20:20-20:40 토의  박혁진(전남의대), 오성식(전주예수병원), 윤현주(전남의대), 황선호(광주보훈병원)

20:40-21:40 호남순환기학회의 밤

9월 21일(토) 

08:20-12:40 원광대학교병원 신강당 진행 윤남식, 이선화

08:20-08:30 개회사 정명호(호남순환기학회 이사장)

08:30-09:30  Session I. 심혈관질환의 최신 지견 1 좌장  김원호(전북의대), 정명호(전남의대) 025

08:30-08:45 Renal denervation update for management of hypertension 김주한(전남의대) 026

08:45-09:00 Antiplatelet therapy in patients with coronary artery disease 윤경호(원광의대) 028

09:00-09:15 Debates in secondary prevention of IHD 이상록(전북의대) 036

09:15-09:30 토의  강동구(목포중앙병원), 김현욱(광주기독병원), 임지현(전주예수병원), 조장현(순천성가롤로병원)

09:30–09:50 기념사진촬영 / Coffee Break & Oral Poster Session 039

Oral poster presentation Moderator  박영봉(조선의대), 김송이(제주의대) 040

토의  공영화(전북의대), 기영재(조선의대), 김이슬(전남의대), 송지은(전주예수병원), 이자연(전북의대)

09:50–10:50 Session II. 심혈관질환의 최신 지견 2 좌장 조정관(전남의대), 장경식(조선의대) 049

09:50–10:05 Cryoablation of AF 이우석(여수제일병원) 050

10:05–10:20 Arrhythmias in infiltrative heart disease 고점석(원광의대) 068

10:20–10:35 Update in clinical indications of TAVAR 박종필(전주예수병원) 078

10:35–10:50 토의  김남호(원광의대), 김동한(광주건강관리협회), 김우진(광주기독병원), 정래영(전북의대)

10:50–12:10 Session III. Session for Rising Stars 좌장  길광채 (가슴뛰는내과), 오석규 (원광의대) 093

10:50–11:05 Current status of PCI in STEMI and multivessel disease 김민철(전남의대) 094

11:05–11:20 Differential clinical outcomes of antiplatelet regimens according 
to lesion locations in patients with PAD

조재영(원광의대) 096

11:20–11:35 LV dyssynchrony between RV septal pacing and RV apical pacing 김성수(조선의대) 098

11:35–11:50 How to optimize CRT performance in HF patients 정래영(전북의대) 106

11:50–12:10 토의  김송이(제주의대), 김이식(전북의대), 박형욱(전남의대), 이상재(원광의대)

12:10–12:50 Special Lecture 좌장  고영엽(조선의대), 안영근(전남의대) 109

12:10–12:30 Clinical use of PCSK9 inhibitor 홍영준(전남의대) 110

12:30–12:40 토의  강승호(제주한라병원), 윤경호(원광의대), 이승욱(광주기독병원), 전승진(군산의료원)

12:40–12:50 우수구연포스터상 시상 및 폐회사 길광채(호남순환기학회 회장)
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제126차 호남순환기학회 

학술대회 및 연수강좌  

Session I. 인문학 강좌
좌장 홍순표(조선의대), 주찬웅(전북의대)

서동과 선화공주, 그리고 세계유산 이다운 (원광대역사교육과)
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사자암(獅子庵)

師
子
寺

서동 설화(미륵사 창건 설화)
• 어느 날 왕이 부인과 함께 사자사(師子寺)에 가다가 용화산(龍華山) 아

래 있는 큰 못가에 이르렀는데 못 가운데서 미륵삼존(彌勒三尊)이 출현
하여 수레를 멈추고 경배하였다. 

• 부인이 왕에게 “바라건대 이곳에 대가람을 참으로 이룩하길 원하옵니
다”고 간청하였다.

• 왕이 허락하며 지명(知命)에게 가서 못을 메울 일을 물었더니, 신력(神
力)으로 하룻밤 사이에 산을 허물어서 못을 메워 평지로 만들었다. 

• 이에 미륵삼존불과 전(殿)ㆍ탑(塔)ㆍ회랑(回廊)을 각각 세 곳에 세우
고 액호(額號)를 미륵사라 하였다(국사(國史)에는 왕흥사(王興寺)라
하였다).

• 진평왕(眞平王)이 백공(百工)을 보내서 도와주었는데 그 절이 오늘에
까지 남아 있다.(삼국사기에는 법왕의 아들이라 했는데 여기서는 독년
(獨女)의 아들이라고 전하니 자세히 알 수 없다.)

『삼국유사』

금연호남순환기학회

서동요(薯童謠)
“선화공주님은(善花公主主隱) 남몰래 사귀어 두고(他密只嫁良置古) 

서동방을(薯童房乙) 밤에 뭘 안고 가다(夜矣 夗[卯]乙抱遣去如).”

『삼국유사』

• 최초의 4구체 향가

• 서동 : 백제 제30대 무왕

• 서동의 직업 : 마(薯)

• 선화공주 : 진평왕 셋째딸

• 백제 ⇔ 신라

금연호남순환기학회

서동의 고향은?

“백제 30대 무왕(武王)의 이름은 장(璋)이고 그의 어머니는 과부
로 서울 남쪽 못가에 집을 짓고 살고 있었는데, 그녀는 그 못의 용
과 관계하여 장을 낳았다. 아이 때 이름은 서동(薯童)이다. 재기(才
器)와 도량(度量)이 커서 헤아리기가 어려웠다. 늘 마를 캐어 팔아
서 생업을 삼았으므로 나랏사람들이 그 때문에 서동이라 이름했다”

『삼국유사』호남순환기학회

일시 : 2019년 9월 20일
장소 : 익산 웨스턴라이프호텔
강사 : 이다운(원광대학교)

서동과 선화공주, 
그리고 세계유산

2019 호남순환기학회

서동과 선화공주, 
그리고 세계유산

이다운(원광대역사교육과)
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제126차 호남순환기학회 학술대회

금연 동탑 : 기존 부재 33개호남순환기학회

2019년 4월 30일 준공

금연
1627개
1830톤

14.5m
12.5m

185톤
81%
65%
35%

1915년
2019년호남순환기학회

해체(1999/2001) ⇒ 보수 ⇒ 복원(약 20년간 230억)

금연호남순환기학회

동석탑 복원？

1973년

1973年

2년 3개월

국보 제11호 미륵사지 서석탑

1910년
금연호남순환기학회

미륵사 창건과정 추정도
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제126차 호남순환기학회 학술대회

선화공주는 실존 인물이 아니다?
ⓐ가만히 생각하건데, 법왕(法王)께서 세상에 출현하시어 근기(根機)에
따라 부감(赴感)하시고, 중생에 응하여 몸을 드러내신 것은 마치 물속에
달이 비치는 것과 같으셨다. 
그래서 왕궁(王宮)에 태어나시고 사라쌍수(紗羅雙樹) 아래에서 열반을 보
이셨으며, 8곡(斛)의 사리(舍利)를 남기시어 삼천대천세계(三千大天世
界)를 이익 되게 하셨다. 
마침내 오색(五色)으로 빛나는 (사리로)하여금 일곱 번 돌게 하였으니 그
신통변화는 불가사의하였다.

ⓑ우리 백제왕후께서는 좌평(佐平) 사택적덕(沙宅積德)의 딸로 오랜 세월
(曠劫)에 선인(善因)을 심으셨기에 금생에 뛰어난 과보(勝報)를 받아 태
어나셨다. 
(왕후께서는) 만민(萬民)을 어루만져 길러주시고 삼보(三寶)의 동량(棟梁)
이 되셨으니, 이에 공손히 정재(淨財)를 희사하여 가람을 세우시고, 기해
(己亥)년 정월 29일에 사리를 받들어 맞이하셨다.(후략)

금연호남순환기학회

금제사리봉영기

儉而不陋 華而不侈

사리봉안 추정도

부여왕흥사지 사리장엄구금연호남순환기학회

금연호남순환기학회

사리장엄구 1만여 점 발견(2009)

<사리공>
폭 25㎝, 깊이 27㎝

금연호남순환기학회
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제126차 호남순환기학회 학술대회

금연

연령 : 60대 전후 성별 : 남성, 
키 : 160~170㎝ 사망 시점 : 620~659년

호남순환기학회

길이 378cm, 너비 176cm, 높이 225cm 

익산에서 왕릉(쌍릉)이 발견되다

금연호남순환기학회

왕궁 화장실

준왕의 수부? 무왕의 수부? 안승의 수부? 

수부(首府) 왕궁사(王宮寺)

정원 도가니

금연

익산에서 왕궁터가 발견되다

호남순환기학회
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제126차 호남순환기학회 학술대회

해체 과정(1965)

금연호남순환기학회

국보 제289호 왕궁리오층석탑

1917년 1940년금연호남순환기학회

제석사 폐기장

금연호남순환기학회

제석사지

금연호남순환기학회

『관세음응험기』
교토 쇼렌인(靑蓮院)에 필사본으로 소장(중요문화재)

<주요 내용>

•백제 무광왕
•‘지모밀지’로 천도
•제석사 창건
•정관(貞觀) 13년(639 )에 제석사에 화재
•금당、칠층탑、회랑이 전소
•탑심초석에서 채색 수정병(사리병), 금강반야경이 무사히 잔존
•제석사 재건

금연호남순환기학회

익산(금마)는 백제시대 수도?
• 지명 : 왕궁리, 고도리

• 유적 : 미륵사지(백제 최대의 종교시설), 왕궁리유적(백제 유일의 왕
궁), 쌍릉(백제 최대의 고분), 서동 생가터, 사찰, 산성 등

• 유물 : 수부명 기와, 최상급 유물

• 백제 무왕도읍설, 별도설, 복도설, 천도계획설, 후백제 견훤도읍설…

• 유일한 단점 : 문헌 부재

금연호남순환기학회
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제126차 호남순환기학회 학술대회

7세기 전반 백제의 수도 = 익산(금마)

‘서동과 선화공주, 그리고 세계유산’의 도시 익산!

끝까지 경청해 주셔서 감사합니다!

<자료 출처>
『 유적따라 이야기따라 뚜벅뚜벅 익산 』2017

『 익산문화유산대관 』2015
금연호남순환기학회

국보 제123호 왕궁리오층석탑 사리장엄구

금연호남순환기학회

HONAM 
CIRCULATION 
SOCIETY

제126차 호남순환기학회 

학술대회 및 연수강좌  

Session Ⅱ. 잊혀지지 않는 환자들
좌장 배종화(경희의대), 정진원(원광의대)

Unforgettable cases 1 주찬웅 (전북의대)

Unforgettable cases 2 – Memory Yoga 최경훈 (원주의대/최경훈내과)
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순환기 20:135, 1990

Unforgettable Cases

Chan Uhng Joo

Department of Pediatrics
Chonbuk National University Hospital

• A case of CoA treated with Balloon Angioplasty

• A case of LQTS(?) or ‘School Violence’

• A case of Commotio Cordis

• A forgotten case of VSD

A Case of Cardiac Arrest after Blunt 
Chest Trauma in Patient with 
Dextrocardia

Commotio cordis is defined as sudden cardiac death 
secondary to relatively innocent chest wall impact. 

• 14-year-old boy with cardiac arrest 
• After his friend hit his chest,  pulseless and unconsciousness 
• CPR start, 1 min,  9 min. 119 rescue 
• 3 times electric shock for ventricular fibrillation 
• It took 23min to recover sinus rhythm

Unforgettable cases 1

주찬웅(전북의대)
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20

SCI(science citation index)reports 
with WKUH

Cardiol Young 1997;7:462 Postgraduate Medical J 2001;77:723

Another My SCIs
SCI : service contact index
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22

Unforgettable cases 2 – Memory Yoga

최경훈(원주의대/최경훈내과)
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HONAM 
CIRCULATION 
SOCIETY

제126차 호남순환기학회 

학술대회 및 연수강좌  

Session I. 심혈관질환의 최신 지견 1
좌장 김원호(전북의대), 정명호(전남의대)

Renal denervation update for management 
of hypertension

김주한 (전남의대)

Antiplatelet therapy in patients with coronary 
artery disease

윤경호 (원광의대)

Debates in secondary prevention of IHD 이상록 (전북의대)
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26

Renal denervation 
update for management of hypertension

김주한(원주의대/최경훈내과)
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Studies for DAPT duration

Regional Cardiovascular center
Wonkwang University Hospital

Study N (% ACS) DAPT (months) MACE Bleeding

RESET (2012) 2117 (55%) 3 vs. 12 4.3% vs. 4.7% 0.2% vs. 0.6%

OPTIMIZE (2013) 3119 (32%) 3 vs. 12 6.0% vs. 5.8% 0.6% vs. 0.9%

EXCELLENT (2012) 1443 (52%) 6 vs. 12 4.8% vs. 4.3% 0.3% vs. 0.6%

PRIDIGY (2012) 1970 (75%) 6 vs. 24 10.0% vs. 10.1% 3.5% vs. 7.4%

SECURITY (2014) 1399 (38%) 6 vs. 12 4.5% vs. 3.7% 0.6% vs. 1.1%

ISAR-SAFE (2015) 4000 (40%) 6 vs. 12 1.5% vs. 1.6% 0.2% vs. 0.3%

ITALIC (015) 1850 (23%) 6 vs. 24 1.6% vs. 1.5% 0.5% vs. 0.4%

DES LATE (2014) 5045 (61%) 12 vs. 24 2.4% vs. 2.6% 1.1% vs. 1.4%

ARTIC-
INTERRUPTION 
(2014)

1259 (30%) 12 vs. 24 4.0% vs. 4.0% 0.5% vs. 1.0%

DAPT (2014) 9961 (43%) 12 vs. 30 5.9% vs. 4.3% 1.6% vs. 2.5%

Contents

Regional Cardiovascular center
Wonkwang University Hospital

• Duration of DAPT

• Best option after discontinuation of DAPT

Antithrombotic therapy recommendation

Regional Cardiovascular center
Wonkwang University Hospital

• Ticagrelor (brillinta)는금기가없는한시술전 loading하고, 시

술후 12개월이상유지한다.

• Prasugrel은관상동맥병변을알기전에는투여하지않는다.

• Clopidogrel (plavix)은 prasugrel, ticagrelor가금기인경우사

용한다.

• 아스피린을모든환자에서즉시사용한다.

• 항혈소판제와함께항응고제 (anticoagulant)를 primary PCI 

동안에사용해야하며 routine으로 heparin을사용한다.

I A

Ibanez B, et al. Eur Heart J 2018;39:119

2017 STEMI ESC guideline update

Antiplatelet agent

Regional Cardiovascular center
Wonkwang University Hospital

• For primary prevention

Aspirin ???

Statin > aspirin

• For secondary prevention

Dual antiplatelet therapy

Aspirin 75~100mg for life long

P2Y12 receptor antagonist for at least 12 months

clopidogrel 75mg daily

prasugrel 10mg daily

ticagrelor 90mg bid daily
AHA Secondary prevention guidelines. JACC 2011

NSTEMI guidelines 2015. EHJ 2016;37:267-315

Antiplatelet therapy in patients with 

coronary artery disease

Kyeong Ho Yun, MD.PhD
Cardiovascular medicine,
Regional cardiovascular center,
Wonkwang University Hospital, Iksan, Korea

Regional Cardiovascular center
Wonkwang University Hospital

Antiplatelet therapy 
in patients with coronary 

artery disease

윤경호(원광의대)
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Contents

Regional Cardiovascular center
Wonkwang University Hospital

• Duration of DAPT

• Best option after discontinuation of DAPT

DAPT duration after ACS (2)

Regional Cardiovascular center
Wonkwang University HospitalDe Luca G, et al. EuroIntervention 2019 Aug 20 [Epub ahead of print]

REDUCE: 751 3mo vs. 745 12mo after ACS PCI (50% STEMI, 40% clopidogrel)

ACS patients treated with COMBO, 3 months is non-inferior to 12 months DAPT.

• ST

1.6% vs. 0.8%

• All cause mortality

3.1% vs. 2.2%

DAPT duration after ACS (1)

Regional Cardiovascular center
Wonkwang University HospitalHahn JY, et al. Lancet 2018;391:1274-84

SMART-DATE: 1357 6mo vs. 1355 12mo after ACS PCI (80% clopidogrel)

12-month or longer DAPT should remain the standard of care for patients with acute 
coronary syndrome undergoing percutaneous coronary intervention, despite the 

improved safety of current-generation DES

2016 
ACC/AHA 

guideline for 
DAPT

Regional Cardiovascular center
Wonkwang University HospitalCirculation 2016;134:e123-55

SIHD: 3~6mo

ACS: 6~12mo

What is the clinical benefit of prolonged DAPT?

Regional Cardiovascular center
Wonkwang University HospitalCirculation 2016;134:e156-78

DAPT (dual antiplatelet therapy) duration

6-12 months vs. 18-48 months

No significant differences in incidence of death, but increased major 

hemorrhage, decreased MI, and decreased stent thrombosis

What is the minimum duration of DAPT?

Regional Cardiovascular center
Wonkwang University HospitalCirculation 2016;134:e156-78

DAPT (dual antiplatelet therapy) duration

3-6 months vs. 12 months

No significant differences in incidence of death, major hemorrhage,

MI, or stent thrombosis
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GLOBAL LEADERS

Regional Cardiovascular center
Wonkwang University HospitalVranckx P, et al. Lancet 2018;392:940

1mo DAPT followed by 

ticagrelor alone for 23 

months was not

superior to 12mo DAPT 

followed by ASA alone in 

the prevention

of all-cause mortality or 

MI 2 years after PCI.

Long-term use of Ticagrelor

Regional Cardiovascular center
Wonkwang University HospitalVranckx P, et al. Lancet 2018;392:940

GLOBAL LEADERS:
7980 pts - 1mo ASA+Tica, 23mo Tica alone vs. 7988 pts - 12mo ASA+Tica or clopi, 12mo ASA alone

P2Y12 inhibitor alone

Regional Cardiovascular center
Wonkwang University HospitalPark TK, et al. Circ Cardiovasc Interv 2016;9:e002816

Post-DAPT (dual antiplatelet therapy) therapy
3243 pts receiving 12mo DAPT after DES

CAD w/o AF: COMPASS

Regional Cardiovascular center
Wonkwang University HospitalConnolly SJ, et al. Lancet 2018;391:205

24,824 pts with stable CAD, ASA vs ASA + rivaroxaban 2.5mg bid

MACE Bleeding

In patients with stable CAD, addition of rivaroxaban to aspirin lowered major 
vascular events, but increased major bleeding. There was also a significant net 
benefit in favour of rivaroxaban plus aspirin and deaths were reduced by 23%.

Long-term use of Ticagrelor

Regional Cardiovascular center
Wonkwang University HospitalBonaca MP, et al. N Engl J Med 2015;372:1791-800

PEGASUS-TIMI 54: 21,162 pts with prior MI, 83% PCI rate

Options of long-term therapy (after DAPT)

Regional Cardiovascular center
Wonkwang University Hospital

• Aspirin alone (standard of care)

• Aspirin + P2Y12 inhibitor life-long

Standard dose of P2Y12 inhibitor or modified dose of P2Y12 inhibitor

• Aspirin + very-low dose NOAC

• P2Y12 inhibitor alone
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Take Home Message

Regional Cardiovascular center
Wonkwang University Hospital

• 스텐트 시술후 DAPT는 출혈위험도가 우려될경우선택된환자에서 3~6개월간

사용할 수있다.

• 그럼에도 불구하고ACS 환자는길게사용하는것이좋다. 특히 thrombotic 

complication이 우려되는경우에는 12개월 이상사용할 수있다.

• DAPT duration과무관하게 아스피린보다는 P2Y12 inhibitor 단독사용법에 대한

관심이 증가되고있다. 특히 짧은기간동안 DAPT를 사용하고 이후에 P2Y12 

inhibitor 단독사용법이표준치료에 비해비열등하다는 증거들이발표되고 있다.

P2Y12 inhibitor monotherapy

Regional Cardiovascular center
Wonkwang University HospitalHahn JY, et al. JAMA 2019;312:2428

SMART-CHOICE

P2Y12 inhibitor monotherapy after 3 months of DAPT compared with prolonged DAPT 
resulted in non-inferior rates of major adverse cardiac and cerebrovascular events.

P2Y12 inhibitor monotherapy

Regional Cardiovascular center
Wonkwang University HospitalHahn JY, et al. JAMA 2019;312:2428

SMART-CHOICE:

ü 1495 (3mo DAPT + P2Y12 inhibitor alone) vs 1498 (12mo DAPT)

ü Non-inferior trial (non-inferiority margin 1.8%)

ü About 40% SAP and 60% ACS (including STEMI)

ü Xience, Promus, Orsiro stent

ü 77% clopidogrel, 19% ticagrelor, 4% prasugrel



37

MEMO

제126차 호남순환기학회 학술대회

36

Debates in secondary prevention of IHD

이상록(전북의대)

Residual Risk Reduction in Coronary Artery Disease: 

Debates on Lipoprotein(a)

Sang-Rok Lee

Cardiology, Chonbuk National University Hospital

Cardiovascular disease is the leading cause of death. Observational studies showed that low-

density lipoprotein cholesterol levels are positively associated with the risk of coronary heart 

disease. The most widely used interventions are statins, but even with intensive statin therapy some 

patients remain at significant residual cardiovascular risk. In addition, some people are intolerant 

of statin therapy. In these circumstances, additional therapeutic targets or agents may be needed. 

Today we will review the recent pros and cons evidences for forgotten parameter, lipoprotein(a) 

(Lp(a)).
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A case report of 
pulmonary embolism manifested as syncope 

in 17-year old male patient

이서연, 공영화, 주찬웅 (전북대학교병원 소아청소년과)

Background

폐색전증은 혈전이 폐동맥을 막아 폐로 가는 혈류를 방해하면서 발생한다. 대개 하지의 심부정맥에서 유래하는 

혈전에 의해서 발생하는데, 크게는 정맥정체, 응고항진상태, 내피손상의 세 가지 기전에 의해 유발되며, 

무증상부터 흉통이나 호흡곤란에 이르기까지 다양한 범위의 증상이 나타난다. 

소아에서 폐색전증은 드물며, 성인과는 다르게 확인 가능한 위험인자를 가지고 있거나 심각한 기저질환이 있는 

경우가 대부분이다. 

우리는 몇 달 전부터 운동 시 간헐적으로 흉통과 두근거림을 겪은 적 있고 이후 실신이 발생해 폐색전증이 

진단된 케이스를 보고하고자 한다. 이 사례는 소아에게서 흔치 않은 질환인 폐색전증을 실신과 같은 

비전형적인 증상이 있는 경우에 면밀한 병력청취를 통하여 의심할 수 있도록 하는 좋은 예가 될 것 이다.

Case

17세 남아가 세수를 하다가 발생한 실신으로 내원했다. 의식을 잃기 전 left frontal area의 깨질 것 같은 양상의 

두통과 어지럼증이 발생했고 눈앞이 흐려졌다고 했으며, 이후 세수하다 나오면서 1-3분가량의 실신이 발생해 

내원했으며, 당시 eyeball deviation이나 convulsion은 없었다. 

입원 당시 혈압은 100/70 mmHg, 맥박은 98회/분, 호흡수는 20회/분이었고 발열은 없었다. 신체진찰에서 

맥박은 규칙적이었고 murmur/gallop/rub은 청진되지 않았으며 정상 호흡음 청진되고 간비비대 또한 없었다. 

의식수준은 명료했으며 신경학적 이상소견 또한 없었다. lab에서 WBC 9900 cells / μL, Hb 18.1 g / dL, 

Hct 51.7 %, 혈소판 수 186000 cells / μL를 보이고, 혈청 

전해질/포도당/혈액가스검사는 정상이었다. 뇌 MRI 및 

뇌파검사는 모두 정상이었으며 머리 기울임 검사에서 양성 

보여 미주신경성 실신 진단 하에 외래 추시 예정이었다. 

그러나 환아 입원기간 중 지속적으로 흉통과 경한 호흡곤란 

호소하였고, 이에 다시 병력청취를 해보았을 때 약 2달 

전부터 10m만 걸어도 숨을 쉴 때 좌측 흉골연 부위의 

통증과 두근거림이 간헐적으로 동반되었다 하였다. 

흉부 x-ray에서는 정상이었고 천식과 같은 호흡기 

질환으로 인한 흉통/호흡곤란 배제하기 위해 폐 기능 

검사 시행했으나 정상이었다. 심전도에서 v1-v3에서 

ST elevation 및 T wave inversion확인되었고, 24시간 

홀터 모니터링을 하였으나 드문 빈도의 VPC 외에는 

이상소견이 없었고, 심초음파에서 PG 42mmHg가량의 

폐동맥고혈압이 확인되었으나 RV function은 정상이고 

min ima l  TR외의 다른 이상소견은 없었다. 이에 

cardiac CT를 시행했으며 양측 주 폐동맥부위의 filling 

defect보이고 추가 검사에서 FDP와 D-dimer가 각각 

9.35 μL/mL, 2.04 mg/L로 상승되어 있어 폐색전증이 

진단되었다. 그러나 호소하는 증상 및 신체진찰 상 DVT를 

의심할만한 부위는 없었으며 kidney USG에서도 특이소견 

없었다.  다시 병력청취를 해보았을 때  환아는 흡연자였고 

몇 달 전 오토바이 사고를 당한 적이 있었으며 고등학교를 

자퇴하고 거의 집에서 누워서만 생활하다시피 한 바가 

있었고, BMI는 28.07 kg/m2으로 과체중이었으며, 

추가적인 응고인자와 자가 면역 검사에서 모두 정상소견 

보였다. 

따라서 환아는 최근 거의 침상안정만 하며 활동하지 

않았던 것으로 인한 폐색전증으로 생각되었으며 

heparinization하며 혈전제거술을 고려할 예정이었으나 

보호자 분 전원 원하여 타병원으로 전원 되었다. 이후 
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heparinization에 반응 없어 혈전제거술 시행 받고 

항응고제 복용을 시작하였고 증상 호전되어 퇴원하였다. 

그러나 이후 poor compliance로 폐색전증 재발하여 세 

차례의 입원치료를 반복하였고, 현재는 항응고제 복용하며 

외래 F/U 중이다. 

Key image
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Usefulness of Diastolic Dysfunction Score in 
Predicting Long-term Prognosis

of Acute Myocardial Infarction Patients with 
Preserved Ejection Fraction

Seok Oh, Sung A Bae, Kye Hun Kim, Hyukjin Park, Hyung Yoon 
Kim, Jae Young Cho, Hyun Ju Yoon, and Jong Chun Park

 (Department of Cardiovascular Medicine,

Chonnam National University Hospital, Gwangju, Korea)

Background: To investigate the usefulness of left ventricular diastolic dysfunction (LVDD) score 

in the prediction of future major cardiovascular events (MACEs) in acute myocardial infarction (AMI) 

patients with preserved ejection fraction (EF).

Methods: Among 2,539 AMI patients from January 2012 to December 2015, a total of 1,374 

patients with preserved EF and no atrial fibrillation were enrolled and were followed up for 3 years. 

Four parameters which were used for the categorization of DD in the current 2016 recommendation 

of American Society of Echocardiography (ASE) (septal e’ < 7cm/s, E/e’ > 14, tricuspid regurgitation 

velocity > 2.8m/s, and LAD > 40mm) were used for DD scoring. The integer score was assigned 

to each parameter as 1 point. The development of MACEs including death, recurrent MI, any 

revascularization, or hospitalization due to heart failure (HHF) was evaluated.

Results: Study subjects were divided into 5 groups by the current 2016 ASE criteria; LVDD 

score 0 (n=354), score 1 (n=496), score 2 (n=333), score 3 (n=139), and score 4 (n=52). During 3 

years of clinical follow up, MACEs were developed in 271 patients; 142 death, 74 recurrent MI, 99 

revascularization, and 32 HHF. MACEs were significantly increased as LVDD scores were increased; 

MACEs in LVDD score 0 (n=43, 12.1%), score 1 (n=73, 14.7%), score 2 (n=73, 21.9%), score 3 (n=51, 

36.7%), and score 4 (n=31, 59.6%), (ptrend < 0.001). 

On Kaplan-Meier survival curve analysis, MACEs 

free survival was significantly lower as LVDD scores 

were increased (Figure 1).

Conclusion: The present study demonstrated 

that MACEs were signif icantly increased as 

LVDD scores were increased in AMI patients with 

preserved EF. Therefore, it is suggested that this 

novel scoring system by using the current 2016 ASE 

criteria for diastolic function evaluation may provide 

comprehensive risk assessment and thus would 

be useful in predicting upcoming CV events in AMI 

patients with preserved EF.

Figure 1. MACE free survival according 

to the LVDD Scoring System
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Abstract

Background: No reflow phenomenon is a consequence of reperfusion injury causing microvascular 

obstruction and dysfunction in acute myocardial infarction (AMI) patients after percutaneous 

coronary intervention (PCI). Angiotensin converting enzyme inhibitor (ACEI) is known to have 

additional protective effects to microvascular dysfunction than Angiotensin Type 1 Receptor blocker 

(ARB). The purpose of this study is to compare the long term clinical impact of ACEI and ARB in 

AMI patients who developed no reflow phenomenon.

Methods and results: A total of 249 patients between November 2011 to June 2015, who developed 

no reflow phenomenon after primary percutaneous coronary intervention that were registered in the 

Korea Acute Myocardial Infarction Registry (KAMIR-NIH) were enrolled. No reflow phenomenon 

was defined as Post Thrombolysis In Myocardial Infarction (TIMI) flow 0, I, II. Patients were divided

into ARB (n=103) and ACEI group (n=139). The primary end point was major adverse cardiac events 

(MACE) defined as cardiac death, non-fatal MI, target vessel revascularization, ischemic stroke 

during 2 years clinical follow-up. Secondary endpoint were any repeated percutaneous coronary 

intervention and heart failure requiring re-hospitalization. In the baseline clinical characteristics, 

proportion of ST segment elevation MI patients were higher in ACEI compared to ARB group (59.1% 

vs. 73.4%, p=0.017). Proportion of patients infarct related artery TIMI flow grade 0,1 were higher in 

the ACEI group (73.6% vs. 92.1%, p<0.001) Also, patients with three vessel disease were higher in 

the ACEI group (10.0% vs. 20.1%, p=0.029). The total incidence and of primary endpoint MACE 

were similar in ACEI group compared to ARB group (12.9% vs. 20.9%; HR: 0.54; 95% CI: 0.28-1.06; 

p=0.072) in AMI patients with no reflow phenomenon. However, The incidence and risk of cardiac 

death was lower in ACEI group (3.6% vs. 13.6%; HR: 0.25; 95% CI: 0.08-0.75; p=0.013).

Conclusion: The present study resulted that the use of ACEI and ARB showed similar clinical 

outcomes in AMI patients who developed no reflow phenomenon. However, the risk of hard endpoint 

cardiac death was reduced in patients who were treated with ACEI. Further large scale multi-center 

randomized clinical trials are needed for optimal treatment in patients with no reflow phenomenon.

 

 

Long-term Clinical Outcomes in Angiotensin Converting Enzyme Inhibitor versus 

Angiotensin Type I Receptor Blocker in Acute Myocardial Infarction patients 

complicated with No Reflow Phenomenon ; from Korea Acute Myocardial Infarction 

Registry-National Institute of Health 
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좌장 조정관(전남의대), 장경식(조선의대)

Cryoablation of AF 이우석 (여수제일병원)

Arrhythmias in infiltrative heart disease 고점석 (원광의대)

Update in clinical indications of TAVAR 박종필 (전주예수병원)
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Basic Biophysics of the Cryoablation

Hypothermia : transient electrical block

Ice Formation (extra & intracellular) resulting in direct cell injury

Thawing : microcirculatory injury

Post procedure cell injury : Necrosis & Apoptosis
Whittacker DK. Ann R Coll Surg Engll. 1984;66:313
Andrade JG, et al. Pacing Clin Electrophysiol. 2012;35:1162

Cryoablation of Atrial Fibrillation
여수제일병원

심장내과

이우석

2019.9.21 126차호남순환기학회

심혈관질환의최신지견 2
Preserved Extracellular Matrix and 
Endothelium Integrity
Minimal thrombus Endocardium intact

Fibrosis Complete Well demarcated

Disrupted endocardium Thrombus present

Hemorrahge still present Fibrosis started
Cryoablation at 1 week (dog)

-75℃ 1 x 4min
RF lesion at 1 week (dog)

70℃ 50W 60sec
Khairy P, et al. Circulation. 2003;107:2045

Traditional Point-by-point PVI using RFA

Technically challenging
More complex due to require navigation and mapping systems
Challenging to achieve consistent catheter stability
Inconsistent in procedure times, methods, and results 

Cryo ablative effects

Avitall B, Kallinski A. Heart Rhythm 2015;12:2195

Cryoablation of AF

이우석(여수제일병원)
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CryoConsole Cardiac Cryoablation SystemTime line of cryolesion injury
from acute ablation damage to chronic effects and healing

Avitall B, Kallinski A. Heart Rhythm 2015;12:2195

ARCTIC FRONT CARDIAC CRYOABLATION 
CATHETER SYSTEM

Size options for the cryoballoon : 23mm, 28mm

The size can be chosen according to the anatomical 
characteristics of PVs.

The 28mm cryoballoon is preferable because it avoids common 
complications that can occur when the balloon is deeply seated in 
PVs.

PVI with cryoballoon ablation

Obtain pulmonary vein isolation with a continuous lesion rather than 
multiple, discontinuous energy deliveries

• Reduce the complexity

• Reduce recurrence of PV reconnection

Reduce the risk of complications
• thrombosis, collateral damage

• PV stenosis, esophageal injury

Improved procedural tolerance

Cryoballoon
1. Guide wire lumen. Facilitates injection of contrast to confirm occlusion of 

the vein. Placement of the guide wire through the lumen helps direct the 

catheter to the targeted vein.

2. Outer balloon. Safety feature to contain the refrigerant in the unlikely 

event that the inner balloon is compromised. The outer balloon is 

maintained under constant vacuum.

3. Inner balloon. Refrigerant is delivered into the inner balloon and 

vacuumed back into the console to achieve the freezing process.

4. Pull wires. Help deflect the catheter 45 degrees in either direction.

5. Thermocouple. Monitors the temperature of the vaporized refrigerant.

6. Injection tube. Refrigerant is distributed toward the inner balloon surface 

through the injection tube.

Cryoballoon Ablation of Atrial Fibrillation

EU approval of Arctic Front cryo-balloon in July 2005
FDA approval in US
• Dec 2010 for Arctic Front
• Aug 2012 for Arctic Front Advance (homogeneous cooling system)
• Nov 2018 for Arctic Front Advance ST Pro (improved visualization of TTI)
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STOP-AF PAS 3 YEAR DATA
FREEDOM FROM RECURRENCE

At a mean follow-up of 2.9 ± 0.6 years: 

Freedom from repeat ablation: 80.9%

Freedom from AF: 68.1%

Freedom from AF/AT/AFL: 64.1%

Knight BP, et al. JACC Clin Electrophysiol. 2019;5:306-314

FIRE AND ICE Trial Primary Endpoints
Cryoballoon Met Non-inferiority Efficacy Endpoint
TRIAL DESIGN & METHODS (NCT01490814)
Prospective, 1:1 randomized, non-inferiority study  (762 patients from 16 sites in 8 countries) compared efficacy and safety of PVI using Cryoballoon vs. Radi

ofrequency (RFC) ablation with CARTO® 3D mapping system in patients with PAF. 

Primary Efficacy Endpoint: Time to first documented recurrence of AF>30s/AT/AFL, prescription of AAD, or repeat ablation. 

SHORTER, MORE CONSISTENT* PROCEDURE TIMES IN 
CRYOBALLOON GROUP

Measurement 
(minutes)

RFC 
(n=376)

Cryoballoon
(n=374) P-value**

Procedure Time*** 140.9 ± 54.9 124.4 ± 39.0 <0.0001

LA Dwell Time*** 108.6 ± 44.9 92.3 ± 31.4 <0.0001

Fluoroscopy Time 16.6 ± 17.8 21.7 ± 13.9 <0.0001

* Standard deviations were smaller in the cryoballoon group for all three procedure time measures, indic
ating more consistent times with less variation from the mean.
** t-test
*** Protocol required 30 min. waiting period after last application to assess PV isolation.

Kuck KH, et al. N Engl J Med. 2016;374:2235-2345

CIRCA-DOSE

To evaluate the safety and efficacy of:

• Second-generation Cryoballoon vs. 

Contact-force Irrigated Radiofrequency 

Catheter Ablation for AF (CIRCA)

• DOuble Short (2-minute) vs. Standard (4-

minute) cryoapplication Exposure (DOSE)

FIRE AND ICE

Kuck, et al. N Engl J Med 2016;374:2235-2245

CIRCA-DOSE – Patient FlowFIRE AND ICE

Kuck, et al. N Engl J Med 2016;374:2235-2245
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CIRCA-DOSE - Conclusions

PVI performed by advanced generation cryoballoon or by contact-
force guided RF results in comparable freedom from recurrent atrial 
arrhythmia

The stark contrast between the primary endpoint (time to first event) 
and the reduction in AF burden highlights the need to re-appraise the 
optimal AF ablation study endpoint.

Efficacy is not compromised by using a shorter cryoablation duration

CIRCA-DOSE – Procedural Characteristics

Stepwise PVI procedure overview
Pre-procedural imaging (CT or MRI) : anatomic considerations
Vascular access
Transseptal access : single, low/anterior, low/middle, 상관없다 (?)
Anticoagulation protocol : ACT ≈ 300 seconds
PV Angiogram
System insertion
Assess pre-ablation PV electrogram recording – Good sealing (leakage)
Ablation
Temperature monitoring/Diaphragmatic motion (esp. right PV ablation, 
phrenic pacing in SVC)

Primary Outcome
freedom from any atrial tachyarrhythmia (AF/AFL/AT) after a single ablation procedure

Cryoballoon and Achieve mapping catheter 
workflowSecondary Outcome

Median atrial fibrillation burden (percentage time in AF) pre and post ablation
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Good Sealing

Occlusion Score : Grade 1 Very poor (immediate rapid outflow from 
the PV) to Grade 4 Excellent (full retention of contrast media without 
visible outflow)

Freezing time : time taken for the balloon to cool to -40℃ at 60 
seconds, -30℃ at 30 seconds

Nadir temperature (<-55℃, -35℃ for inf, -40℃ for sup at 120s)

Thawing time : time to zero (10 seconds)

Neumann T, et al. J Am Coll Cardiol 2008;52:273-278
Ghosh J, et al. Heart Rhythm 2013;10:1311-1317

Sequence of vein ablation order

System alignment to optimize contact

System alignment is key to obtaining vein occlusion

Achieve – Cryoballoon – Flexcath all in alignment

If using fluoroscopy, check system alignment in RAO and LAO

If using ICE, ensure sheath is in view with the plane you are imaging

CryoTherapy and Thawing

Proximal Seal Technique to verify proximal 
balloon position

Staying antral and minimizing forward 
pushing can maximize distance between 
balloon and collateral structures

Obtain occlusion (A-C), Slow retraction 
of the balloon while injecting contrast 
until small leak is observed (D), 
beginning of cryoablation (E), immediate 
increase in balloon volume and pressure 
eliminates leak by volume increase or by 
slight balloon advancement (F)

Casado-Arroyo, et al. Heart Rhythm 2013;10:1318

Parameters for durable ablation

Wilber Su, et al. Heart Rhythm 2018;5:1348-1355
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Modified Hockey Stick TechniqueAligning the system for inferior veins

Hockey stick technique

The Achieve is placed distal 

in an early branching inferior 

pulmonary vein for stability

Modified Hockey Stick TechniqueHockey Stick Technique

Acute PVI using a TTI of < 60 seconds

Su W, et al. Heart Rhythm 2018;15:1348-1355

Watermelon Seed Technique
Considerations if occlusion is not possible
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AD-Balloon Study

Miyamoto K, et al. Circ Arrhythm Electrophysiol 2019;12:e006989

Cryoballoon dosing algorithm

Su W, et al. Heart Rhythm 2018;15:1348-1355

AD-Balloon Study

Miyamoto K, et al. Circ Arrhythm Electrophysiol 2019;12:e006989

Single vs Double Application
Entrance block with loss of PV signals within 120s (TTI)
Temperature less than -40℃ reached within 120s (TTT)

73.9% (single) vs 71.4% (routine)

After 12 months, 75.0% (single) vs. 77.9% (routine)

Mörtsell D, et al. Europace 2018;20:1598-1605

Balloon Thawing Considerations
Be prepared for Vagal response

• Have pacing catheter in place and recording system prepared

• More frequently observed during thawing of left PV’s upon balloon deflation

Observe the time it takes to thaw
• Longer times may be good indicators of occlusion

After automatic balloon deflatioin (+20℃) the catheter may still be adhered to 
tissue

• Ensure balloon temperature has returned to baseline prior to system manipulation and 
use visualization to ensure catheter moving freely

Ghosh J, et al. Heart Rhythm 2013;10:1311-1317

Single vs Double Application_Complications

Mörtsell D, et al. Europace 2018;20:1598-1605
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Transient Phrenic Nerve Injury

Jin ES, et al. Korean Circ J 2018;48:114-123

Ablation reminders
Do not inflate or ablate with the cryoballoon inside the PV

Ensure the Achieve is leading with system manipulation to minimize risk of perforation

Cryoballoon position should be as antral as possible
• Utilize the Proximal Seal Technique

Utilize multiple views for visualization to ensure system alignment

Be prepared for vagal responses

Consider segmenting approach if unable to obtain full occlusion
• If isolation not possible with cryoballoon, consider Freezor MAX or other focal catheter for touch-up

Minimize the Risk of PNI
Quick detection of impending palsy can optimize quick phrenic recovery

Avoid use of paralytics – Communicate plan to team

Ensure antral cryoballoon position – Utilize Proximal Seal Technique

Pace/Monitor the PN during ALL right sided PV ablations (standard method)
• Pacing catheter above level of cryoballoon (SVC or R subclavian vein)

• Settings: ≥ 10-20 mA, Interval 1,000-2000 ms

Consider using an adjunctive method(s) for phrenic nerve monitoring

Stop ablation at first signs of PN impairment– Immediate balloon deflation

Ablation reminders

Seek complete or best possible occlusion
• Utilize balloon to segment the PV if occlusion not possible

Maintain balloon occlusion pressure manually until cryoadhesion
occurs - approximately 30 sec

Do not pull on the Cryoballoon during the freeze

Don’t leave the deflated balloon inside the sheath for longer than the 
ACT time

Compound Motor Action Potential (CMAP)

Lakhani M, et al. Heart Rhythm 2014;11:369-374

Transient Phrenic Nerve Injury with cryoballoon

Squara F, et al. Circ Arrhythm Electrophysiol 2014;7:561-562

PN palsy is an important and serious 

complication of AF ablation

Observed with all technologies of AF 

ablation, but more common with a 

balloon  based technologies

Mechanisms

• Wedging or exerting force to direct the 

balloon into the RPV for complete PV 

occlusion can distort the anatomy and 

decrease the distance between the RPV 

and the right PN

• Smaller balloon increases the risk.

Balloon position and nadir temperatures 

are important controllable factors. 
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Group Total (N=7)
Male 6
Age (years) 54.7
BMI (Kg/m2) 27.1
DM 1
HTN 3
HF 0
Stroke/Embolism 0
MI 0
Prev. PCI/CABG 0
PAF 3

CHA2DS2VASc 0.7
LV EF (%) 65.6
LA diameter (mm) 43.7
LA VI (ml/m2) 41.3

Group Total (N=7)
Common PV 0
Procedure time (min) 149.6
LA dwelling time (min) 109
CB freeze number 9.6
LSPV (n) 1.6
LIPV (n) 2.3
RIPV (n) 7.7
RSPV (n) 1.6
LSPV TTI (Sec) 43.8
LIPV TTI (Sec) 33.2
RSPV TTI (Sec) 40.0
RIPV TTI (Sec) 39.0
Ablation time (sec) 1353.7
Fluoroscopic time (min) 100.8
Any complications 0

Mitigating the risk of complications
Risk Mitigation Strategy

Phrenic Nerve Injury

Always stay outside of the right-sided veins
Actively monitor PN function during ablation of all right-sided veins (CMPA 
& Palptation)
Stop ablation immediately at first signs of diaphragmatic compromise

Esophageal Injury Use appropriate strategies to minimize risk of esophageal injury

Pulmonary Vein Stenosis Maintain antral positioning of the cryoballoon
Do not inflate or ablate inside the pulmonary veins

Stroke and TIA Follow a standard anti-coagulation protocol
Minimize the risk of air emboli

Tamponade
Do not manipulate or pull on the system while adhered to cardiac tissue
Always lead with the circular portion of the Achieve when advancing or 
manipulating the cryoballoon

Summary

Effective in isolation of pulmonary veins and a comparable 

alternative with a ‘single-shot’ technique

Safe procedure with lower risk of thermal injury and PV 

stenosis compared to RF ablation

Short procedure times compared to RF ablation

Could be an ideal procedure for PV/antral based PAF

Summary

PVI can be done safely and efficiently using a cryoballoon

technology with similar efficacy as RFA.

Good seal and TTI are important for durable lesions.

Permanent phrenic nerve palsy is uncommon, but can be 

devastating. Careful real-time monitoring of phrenic nerve injury 

is essential to minimize phrenic nerve injury

경청해주셔서고맙습니다.

YJH Experience (7 cases)
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MEMO MEMO

Gross finding

J Am Coll Cardiol. 2018;71(10):1149–66.

Conditions with dilated and infarct LV

J Am Coll Cardiol. 2018;71(10):1149–66.

Condition Age at Presentation History Echocardiography ECG CMR LGE Cardiac Biopsy
Sarcoidosis Young adults Congestive heart fa

ilure
Variable wall thickn
ess, focal or global 
hypokinesis, LV an
eurysm

Infrahisian block, at
ypical infarction pat
tern

Patchy, basal and l
ateral LV walls

Noncaseating, multi
nucleated giant cell 
granuloma surroun
ded by band of den
se collagen fibers

Wegener disease Young adults Chronic upper and l
ower respiratory tra
ct infections

Regional hypokines
is, pericardial effusi
on, mild MR, LV sy
stolic dysfunction

Atrial fibrillation, atri
oventricular block, 
atypical infarction p
attern

Diffuse, midwall Vasculitis with necr
otizing granulomato
us inflammation

Hemochromatosis Hereditary hemochr
omatosis: >30 yrs i
n men, older in wo
men; secondary he
mochromatosis: an
y age

Hereditary hemochr
omatosis: liver func
tion abnormalities, 
weakness and leth
argy, skin hyperpig
mentation, diabetes 
mellitus, arthralgia, 
impotence in men; 
secondary hemochr
omatosis: hemolytic 
anemia, multiple bl
ood transfusions

Dilated LV with glob
al systolic dysfuncti
on

Supraventricular arr
hythmia, ventricular 
conduction abnorm
ality is rare

Iron deposits within 
the myocyte

Conditions with increased LV mass and thickness

J Am Coll Cardiol. 2018;71(10):1149–66.

Condition Age at Presentation
History and Clinical 

Presentation
Echocardiography ECG Profile CMR LGE Biopsy

Cardiac oxalosis >20 yrs Juvenile urolithiasis 
and nephrocalcinosi
s

Symmetrical increas
e in LV and RV wall 
thickness; patchy, e
chodense speckled 
reflection; normal E
F

Increased or normal 
QRS complex volta
ge, complete heart 
block

Increased myocardi
um attenuation on C
T

Intra- and extracellu
lar deposition of oxa
late crystals without 
concomitant inflam
mation and necrosis

Mucopolysaccharid
oses

1–24 yrs (median, 1
0 yrs)

Variable depending 
on subtype, coarse f
acial features, delay
ed mental developm
ent, skeletal deformi
ties, corneal cloudin
g, hepatosplenome
galy

Asymmetrical septal 
hypertrophy, mitral 
and/or aortic valve s
tenosis or insufficie
ncy, normal EF

Increased or decrea
sed QRS complex v
oltage, malignant ar
rhythmia

Swollen myocytes w
ith clear cytoplasm 
due to accumulation 
of mucopolysacchar
ides within lysosom
es

Differential diagnosi
s
Hypertrophic cardi

omyopathy
17–18 yrs Maybe asymptomati

c, dyspnea, angina, 
syncope, sudden de
ath

Asymmetrical hyper
trophy, small LV cav
ity, LVOT obstructio
n, normal EF

Increased QRS com
plex voltage, pseud
o–delta wave, giant 
T-wave inversion

Patchy, midwall, jun
ctions of the ventric
ular septum and RV

Myocyte hypertroph
y, myofibrillar disarr
ay, and interstitial fi
brosis

Hypertensive heart 
disease

Adults History of hypertens
ion

Symmetrical increas
e in LV wall thicknes
s, mild LV dilation, n
ormal EF

Increased QRS com
plex, nonspecific ST
-T-wave changes

No pattern, predomi
nantly subendocardi
al

Enlarged myocytes 
with enlarged or rep
licated nuclei

Conditions with increased LV mass and thickness

J Am Coll Cardiol. 2018;71(10):1149–66.

condition Age at Presentation
History and Clinical 

Presentation
Echocardiography ECG Profile CMR LGE Biopsy

Cardiac amyloid >30 yrs Heart failure sympto
ms, nephrotic syndr
ome, idiopathic peri
pheral neuropathy, 
unexplained hepato
megaly

Symmetrical increas
e in LV and RV wall 
thickness, dilated L
A and RA, granular 
appearance of myo
cardium, pericardial 
effusion, decreased 
EF in advanced cas
es

Decreased or norm
al QRS complex vol
tage, pseudoinfarcti
on in inferolateral le
ads

Global, diffuse, pron
ounced in subendoc
ardium; RV and LV 
walls

Myocyte atrophy, a
myloid replaces nor
mal cardiac tissue

Fabry disease Male: 11 ± 7 yrs; fe
male: 23 ± 16 yrs

Neuropathic pain, i
mpaired sweating, s
kin rashes

Symmetrical increas
e in LV and RV wall 
thickness, normal E
F

Increased or normal 
QRS complex volta
ge, short or prolong
ed PR interval

Focal, midwall, infer
olateral wall

Enlarged myocytes 
with clusters of conc
entric glycolipid (my
elinoid bodies) withi
n lysosomes

Danon disease <20 yrs Heart failure, skelet
al myopathy, mental 
retardation

Very thick LV (20–6
0 mm), RV may or 
may not be thick, de
creased EF

Increased or normal 
QRS complex volta
ge, short PR interva
l (delta wave)

Subendocardial, do
es not correspond t
o perfusion territory

Sarcoplasmic vacuo
lization, focal storag
e of PAS-positive m
aterial, myofibrillar d
isarray

Friedreich ataxia 25 yrs (range 2–51 
yrs)

Gait abnormality Increase in LV sept
al and posterior wall 
thickness, normal E
F

Normal QRS compl
ex voltage, ventricul
ar tachycardia

Nonspecific

Restrictive – infiltrative cardiomyopathy

J Am Coll Cardiol. 2018;71(10):1149–66.

Arrhythmias in infiltrative 
heart disease

고점석(원광의대)
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ECG after cardioversion

Cardioversion

증례. 60/M palpitation, dyspnea

Scar  related reentry

CNUH heart center

The Journal of Innovations in Cardiac 
Rhythm Management, 2 (2011), 187–190

Scar  related reentry

CNUH heart center
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ICD

Cardiac Bx

Chest CT

Cardiac MRI

CAG

2DE
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ECG 2018.4 PR 290 ms

ECG 2017.5 PR 272 ms

ECG 2017.2 PR 254 ms

ECG 2016.11 PR 246 ms

2DE FU

PET scan - sarcoidosis

Steroid Tx
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ECG 2019.1 Pacing
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Update in clinical 
indications of TAVAR

박종필(전주예수병원)
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Session Ⅲ. Session for Rising Stars
좌장 길광채(가슴뛰는내과), 오석규(원광의대)

Current status of PCI in STEMI and multivessel 
disease

김민철 (전남의대)

Differential clinical outcomes of antiplatelet 
regimens according to lesion locations
in patients with PAD

조재영 (원광의대)

LV dyssynchrony between RV septal pacing and 
RV apical pacing

김성수 (조선의대)

How to optimize CRT performance in HF patients 정래영 (전북의대)
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Current status of PCI 
in STEMI and multivessel disease

김민철(전남의대)
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Differential clinical outcomes of antiplatelet 
regimens according to lesion locations

in patients with PAD

조재영(원광의대)

Differential clinical outcomes of antiplatelet regimens according 

to lesion locations in patients with peripheral artery diseases.

Background: There is no consensus about optimal antiplatelet regimens in patients with peripheral 

artery diseases who received endovascular treatment (EVT).

Objectives: The aim of this study is to evaluate clinical outcomes of different antiplatelet regimens in 

peripheral artery disease patients requiring EVT.

Methods: From the Korean Vascular Intervention Society (K-VIS) endovascular therapy in lower 

limb artery disease (ELLA) registry, 2959 patients who underwent EVT were divided into three 

groups regarding antiplatelet regimens after discharge; single antiplatelet therapy (SAPT, n=712), 

dual antiplatelet therapy (DAPT, n=1,474) and triple antiplatelet therapy (TAPT, n=773). Primary 

endpoints were defined as major adverse limb event (MALE); composite of major amputation, 

minor amputation, or target vessel re-intervention. Secondary endpoints were major adverse 

events (MAE; death, myocardial infarction and stroke), components of MALE and major bleeding. 

We performed subgroup analysis according to lesion location of aorto-iliac, femoropopliteal and 

infrapopliteal disease.

Results: On median 701 days follow-up, there were no differences between three groups in terms 

of MALE. However, incidence of minor amputation and stroke was significantly lower in TAPT group 

than other groups (4.9% vs 3.7% vs 1.7%, p=0.002; 3.4% vs 2.2% vs 1.2%, p=0.015). On subgroup 

analysis according to lesion location, MALE was significantly higher in SAPT group on aorto-iliac 

lesion (7.5% vs 3.0% vs 4.8%, p=0.024), mainly driven by reintervention (7.0% vs 3.0% vs 4.0%, 

p=0.043). 

Conclusion: Triple antiplatelet therapy may prevent minor amputation and stroke than single or dual 

antiplatelet therapy in peripheral arterial disease without increasing major bleeding. Moreover, triple 

antiplatelet therapy may prevent reintervention in aorto-iliac artery disease compared to other 

antiplatelet regimen.
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고대�그리스의 AGORA는�아리스토텔레스�등�위대한�석학들의�연설의�장이자�시민들과�함께�하는�토론의�장이었습니다. 
엘리퀴스의 AGORA는�비판막성�심방세동�및�정맥혈전색전증�환자를�대상으로�진행된�다양한�임상연구를�체계적으로�정리한�프로그램입니다.

References 1. Halvorsen S, et al. Eur Heart J. 2014;35:1864-1872 2. Kopin D, et al. Am Heart J. 2018 Mar;197:133-141 3. Kirchhof P, et al. Eur Heart J. 2018 Aug 21;39(32):2942‒2955 4. Easton JD, et al. Lancet Neurol. 2012;11:503-511 5. Agnelli G, et al. N Engl J Med. 2013;369: 799-808 6. Focks JJ, et al. BMJ. 2016;353:i2868 7. McMurray JJV, et al. Circ Heart Fail. 2013;6:451-460 
Study design A total of 18,201 patients with AF and a raised risk of stroke were randomized to warfarin or Eliquis® 5 mg bid. Of the trial population, ＜65 years (n=5,471), 65 to ＜75 years(n=7,052), and ≥75 years(n=5,678). Used Cox models to compare outcomes in relation to patient age during 1.8 years median follow-up.1  Assessed antiplatelet therapy use and outcomes 
in patients undergoing percutaneous coronary intervention (PCI) during the ARISTOTLE trial. Patients were categorized based on the occurrence of PCI during follow-up (median 1.8 years). Of the 18,201 trial participants, 316 (1.7%) underwent PCI (152 in Eliquis® group, 164 in warfarin group).2

    Compared continuous Eliquis® 5mg bid to vitamin K antagonists (VKA, 
international normalized ratio 2‒3) in atrial fibrillation patients at risk of stroke a prospective, open, multi-centre study with blinded outcome assessment. Overall, 674 patients were randomized; 633 received study drug and underwent ablation; 335 undertook MRI.3  Aimed to assess the efficacy and safety of Eliquis® compared with warfarin in prespecified subgroups of 
patients with and without previous stroke or TIA. 18,201 patients with AF or atrial flutter were randomly assigned to receive Eliquis® 5 mg twice daily or warfarin4  In this randomized, double-blind study, Compared Eliquis® (at a dose of 10 mg twice daily for 7 days, followed by 5 mg twice daily for 6 months) with conventional therapy (subcutaneous enoxaparin, followed 
by warfarin) in 5,395 patients with acute venous thromboembolism.5 Of 18,201 ARISTOTLE trial participants, determine whether the treatment effect of Eliquis® versus warfarin differs with increasing numbers of concomitant drugs used by patients with atrial fibrillation.6  Examined the risk of stroke or systemic embolism (SSE) conferred by heart failure (HF) and left 
ventricular systolic dysfunction (LVSD) in the Apixaban for Reduction in Stroke and Other Thromboembolic Events in Atrial Fibrillation Trial (ARISTOTLE), as well as the effect of Eliquis® versus warfarin, which calculated in 3 patient groups: (1) no HF/no LVSD (n=8728), (2) HF/no LVSD (n=3207), and (3) LVSD with/without symptomatic HF (n=2736).7

엘리퀴스�제품�요약정보 [원료약품의�분량] 엘리퀴스정 2.5밀리그램 1정�중�아픽사반 (별규) 2.50 밀리그램, 엘리퀴스정 5 밀리그램 1정�중�아픽사반 (별규) 5.00 밀리그램 [효능·효과] 1. 고관절�또는�슬관절�치환술을�받은�성인�환자에서�정맥혈전색전증의�예방 2. 비판막성�심방세동�환자에서�뇌졸중�및�전신�색전증의�위험�감소 3.심재성�정맥혈전증�및�폐색전증의�치료 4. 심재성 
정맥혈전증�및�폐색전증의�재발�위험�감소. [용법·용량] 이�약은�음식물과�상관없이�물과�함께�복용합니다. 1. 성인: 1) 고관절�또는�슬관절�치환술을�받은�성인�환자에서�정맥혈전색전증의�예방�권장용량으로서�이�약 2.5 mg을 1일 2회�경구투여합니다. 2) 비판막성�심방세동�환자에서�뇌졸중�및�전신�색전증의�위험�감소�권장용량으로서�이�약 5 mg을 1일 2회�경구투여합니다. 다만, 다음 
중�최소 2가지�이상의�특징을�가진�비판막성�심방세동�환자는�권장용량으로서�이�약 2.5 mg을 1일 2회�경구투여합니다; 나이≥80세, 체중 ≤60kg, 혹은�혈청�크레아티닌 ≥1.5 mg/dL (133 micromole/L). 3) 심재성�정맥혈전증�및�폐색전증의�치료를�위한�이�약의�권장�용량은 7일간�이�약 10 mg을 1일 2회�경구�투여한�후, 5 mg을 1일 2회�경구�투여하는�것입니다. 4) 심재성�정맥혈전증 
및�폐색전증의�재발�위험�감소�권장�용량으로서�이�약 2.5 mg을 1일 2회�경구투여하며�이�약�또는�다른�항응고제로 6개월�이상의�치료를�마친�후에�투여�해야�합니다. 문헌개정년월일: 2019년 3월 25일 ※ 제품에�대한�자세한�정보는�최신의�제품설명서를�참고하시기�바라며, 홈페이지(bms.com/kr) 및�식약처�홈페이지(nedrug.mfds.go.kr)의�제품정보를�통해�확인하실�수�있습니다.
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- 평생 항응고제를 복용해야 하는 환자를 위한 선택 -

종근당의 첫 번째 항응고제

•포장규격 : 60정

•약가 : 오리지널 약가의 53.55%

제품 요약정보

•제품명 : 리퀴시아정Ⓡ(LiquixiaⓇ)

•성분명 : 아픽사반(apixaban)

•함량 : 2.5mg / 5mg

•제형 : 정제

Original 대비

46.45%

절감
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www.MedtronicAcademy.com

Medtronic Academy provides
▪  Online, self-paced courses on device therapy
▪  PowerPoint®, video and image library  
▪  Procedure education from experts
▪  Information regarding Medtronic products  
    and therapies
▪  Compare features across device models
▪  Search for information on Medtronic’s CRHF 
    device features including programming   
    information, feature operation, clinical  
    evidence, and examples

EDUCATION 
AT YOUR 
FINGERTIPS
MEDTRONIC 
ACADEMY
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