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+ 2024 European Heart Rhythm
Association/Heart Rhythm Society/Asia Pacific
Heart Rhythm Society/Latin American Heart
Rhythm Society expert consensus statement on
catheter and surgical ablation of atrial
fibrillation?

+ 2019 HRS/EHRA/APHRS/LAHRS expert
consensus statement on catheter ablation of

ventricular arrhythmias®
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HiE - HE A RTA BRI HERETL#S 22 L,
(ZRME | ] LEMEREIRIZE L VENUS 38 91231 %
HAEICEEDH i B B

% FoH A ) B 5B ONWTOREE LU FICRT,

“The balloon was inflated and 1 cc of 98% ethanol

was delivered over 2 minutes. The balloon was

deflated, retracted ~1 cm and re-inflated. Contrast
injections were used to verify its position. Repeat

ethanol injection was performed. Depending on the

vein of Marshall length, up to 4 injections were

delivered, from distal to proximal.”
8% TH ) —/vlcc & 2 pNTTEEGT D, v—
VX INVEHIROE SIZE > Tk K 4B FE TEAT

ZDO
2. DEMEREARICE L TIXO) DM XICBIT S
EE R,

“In the first 4 cases,_1 cc of 98% ethanol were

infused for 2 minutes. In the subsequent 3 cases, 2

to 4 injections were administered.”
BHD 4 611X 98% T & J — )L lec & 2 5y 03T T
HFALTE, << 3plE2E~4EEFEALE,

WA RNZ A > | 4) Valderrabano M et al. Effect of catheter ablation
D IR LG with vein of Marshall ethanol infusion vs catheter
ablation alone on persistent atrial fibrillation: the
VENUS randomized clinical trial. JAMA
2020;324:1620-8.

5) Valderrdbano M et al. Ethanol infusion in the vein
of Marshall: adjunctive effects during ablation of
atrial fibrillation. Heart Rhythm 2009;6:1552-8.

6) Kamakura T et al. Vein of Marshall ethanol
infusion: feasibility, pitfalls, and complications in
over 700 patients. Circ Arrhythm Electrophysiol
2021;14:e010001.
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7) Segal OR et al. Intra-coronary guidewire
mapping-a novel technique to guide ablation of
human ventricular tachycardia. J Interv Card
Electrophysiol2007;18:143—154.

8) Sacher F et al. Transcoronary ethanol ventricular
tachycardia ablation in the modern
electrophysiology era. Heart Rhythm2008;5:62—-68.
9) Kreidieh B et al. Retrograde coronary venous
ethanol infusion for ablation of refractory
ventricular tachycardia. Circ Arrhythm
Electrophysiol2016;9:e004352.
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AHBIEN G E 5 #] O RCT/Meta-analysis/Systematic review Z 58 L 11 #8233% % L
72, Meta-analysis 3 & O" Systematic review THIH SN 7= XL MK L7295 2T, LLF
? 4O RCT ZHhit L 7=,
4) Valderrabano M et al. Effect of Catheter Ablation With Vein of Marshall Ethanol
Infusion vs Catheter Ablation Alone on Persistent Atrial Fibrillation: The VENUS
Randomized Clinical Trial. JAMA. 2020;324:1620-1628.
2020 4F Valderrabano o 23#75 L 7= VENUS Trial, AWML, FifetE LR MENC X35
159 & L C., Marshall §#fflk=% / —/EA (LN VOM-ED) BT —7 17 7L —
2 DOAENEE LML RF LT T v ¥ MMEHEER CTh 5, KIE 12 figk 2 T 350 fil %
KR EM v, Marshall #k— % / — A OFHBETIX 6 B3 L0 12 7 H KA TOLEHM
B E L O EEAOBRMEINAREICEP o7z (49.2% vs 38.0%, P=0.04), Al Yk%%ﬁ
HHTH AF burden B r OHIGREFHMIER 7 1 v 7 OFERFIZEWTHEEDRD
Niz, BEMIZOWTHEERELRAFFROBEICEITRS METHRARE TH -7, U\L
0 ARFHEITR e ME AF (X UL BB A RN 00 R 72 16 BRI & 72 5 Wl RENE 28 AR g
Sz,
10) Lador A et al. Determinants of outcome impact of vein of Marshall ethanol
infusion when added to catheter ablation of persistent atrial fibrillation: A secondary
analysis of the VENUS randomized clinical trial. Heart Rhythm. 2021;18:1045-1054.
AWFZEIE VENUS B O ZRiEHr CTH v | Rt DEMENCE T 2T =TT 7 L —
v g~ VOM-EI ZiBMN L7ZBEOROWRER T2t Uiz, FFEMER T =y 7 &
A U728 E T, AF £ 72130 B H I 0 H3 s =25 VOM-EI Eif“ 54.3%. CA HUHET
3T.0% L AEENDHY (P=0.01), FAEFIREREA 20 FILL EOME TH A B RMRN
ROBITE (56.4% vs 40.2%, P=0.01), ZhH LY, VOM-EI @sdJ;'r% B SR
RRRBRIIKET D 2 & RSz,
11) Gillis K et al. Vein of Marshall Ethanol Infusion as First Step for Mitral Isthmus
Linear Ablation. JACC Clin Electrophysiol. 2022;8:367-376.
AWFZEIL, Rt O BB B E 1T T BRI (MI) 77 L—va DB E LT,
Marshall ##fk=% / —/LiEAN (VOM-EI) #4127 v 7L LTHWDLER LR LT
Z U MG TH D, 70 il EZ VOM-EI 2617kt & @A (RF) 77 L—3 3 VIqT
FECHEIO AT, MI 70y 7 OFERRR E& ik Lz, VOMEt %0 RF BINZ LY MI
Ty 7 ERRIT 94% L 720 RF FEATHOD 63%ICIE~NARICE, - 72 (P=0.001),
7z. RF B RE L AR CEE 418 vs 11 [F), FEDRENmE L, ﬁl?%%%
DFEICHEET RS, BEMEICHMEIT o7,
12) Zuo S et al. Efficiency and Durability of EIVOM on Acute Reconnection After
Mitral Isthmus Bidirectional Block. JACC Clin Electrophysiol. 2024;10:685-694.
VOM-EI & @tEMIzh ] &Gk L7 RCT, AWFZEIE, FtEO BB EH ICx L, EiER
B (MI) WGm 7wy 7 %ORMEHEEZME 9 2 BT, VOM-EI O f 20 & £
PEama Lic 7 Vﬁbfbttﬁfﬁiﬁ%ﬁ“@d@ %, 89 fil7s VOM-EI #EL mEK Y 7L —v 3~
(RFCA) BEIZHEIV (1T Hav, EEFHEHE AT 30 2N O B RERERTH -T2,
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VOM-EI # CIERAEEN 6.7% T, RFCA #® 35.1% LV HFEICKTFL (P<0.05). 1
T D AF FHES 17.8% L AEICEN o7z (P<0.01), AHEFELROMEICHEEIT R,
ZeMELR S, VOM-EL X MI 7 = v 7 OFketEn =& AF F5 NI A 2 72 Bk
EBEZBND,

2. DEMEAREBIRICHGT 224 7 — LiEAFTHICHE L TX. Pubmed 12T ethanol,
ventricular arrhythmia <T 2024 %4 8 H B £ » & i £ 5 # M o
RCT/Meta-analysis/Systematic review & 3% L 72 28 Bl 5 C RCT 1T A ST gy,
BULE R MM OVE IS A OF T 2 OIS T o m B Y 7 L — 3 g o BEEE & R E IR
Z ) — VIENREIEBINEE & o /E % H#g bF %8 T Venous Ethanol for Ventricular
Tachycardia (VELVET)#ER BN HEITH TH Y 2028 4F 12 HOMEK TEZTEL TV D
(NCT05511246),

<HgHMH BT D e R AR A >

1. LEMRENR

13) Kamakura T et al. Distribution of atrial low voltage induced by vein of Marshall
ethanol infusion. J Cardiovasc Electrophysiol. 2022;33:1687-1693.

filam: VOM-EL 1 & % &k (REAE) 2 M5 LCERRER, VOM-ELZ, @,
ridge Tixds KL OB IR BEER D B+ 5 0 IHEM 3 %, (REALEBOILRENBIFF SN D
D, TNNFEEICKE Z 5008 9 2%, VOM & 7 5 K 25 IR0 % BE 5 Ik & OB R 0912 i
RARERM A DHEIZ L > TIRE D DT TIERV,

14) Nakashima T et al. Strategy for repeat procedures in patients with persistent
atrial fibrillation: Systematic linear ablation with adjunctive ethanol infusion into
the vein of Marshall versus electrophysiology-guided ablation. J Cardiovasc
Electrophysiol. 2022;33:1116-1124.

ftiam: Rt O A MENEE O 2 B HOFINTIE, 1 FEROBBFRE ISV T, #BEy 72
Et-VOM % W75 2RI T A B SR RkIg 2, BRSPS A F S iig &
D HEILTVT,
15) Takagi T et al. Optimized Computed Tomography Acquisition Protocol for Ethanol
Infusion Into the Vein of Marshall. JACC Clin Electrophysiol. 2022;8:168-178.
Conclusions: The proposed CT protocol allows for improved visualization of the
VOM, translating into easier VOM catheterization.

T X ) =& EAT D Marshall # k2 #1925 72 D O all CT ARG 7 v b =2 —ic
B4 % i

2. LEMEARER

16) Tavares L et al. Intramural Venous Ethanol Infusion for Refractory Ventricular
Arrhythmias: Outcomes of a Multicenter Experience. JACC Clin Electrophysiol.
2020;6:1420-1431.
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HHI BT 7 v— g SRGUEOLEMERNENR 63 B0 5 HEWEME 2 L7 56 41
st L CiAT MR R = % 7 — VIEAFEEZITV, 98% D EBH THRMENG LI, 1 HF&D
T AR —IZBWT TT% 0N HER 2 R L,

17) Valderrabano M et al. Substrate Ablation by Multivein, Multiballoon Coronary
Venous Ethanol for Refractory Ventricular Tachycardia in Structural Heart Disease.
Circulation. 2022;146:1644-1656.

EEWRT 7 V= g CEREUEOSRE RO B SO 2 0 S 44 BT 2 AU E
I AN — 2 D Te Rk % ) — AV EARIEZITD, 1 FEOT7 401 —7 v 7T
BRI THTHYRDIRIT 84% TH T,

< BARIZI T D IR R >
AFRD B D BRI T 5 RCT 12OV THdIE e,

SICH-GCP ML EE R AEBR ICHOWTIE, FoSE#+5 2 L.

(2) Peer-reviewed journal DR, A Z « 7 F U T AEDHRE KDL

Pubmed (2T ethanol, infusion, Marshall, vein T 2024 4 8 HHEN L% 5 £/ D
RCT/Meta-analysis/Systematic review Z %% L 11 i34 4 L7, 2D 5 H RCT Z R\
TLUTORMBLIOAZ T 74 2% 38| L7,

1. LDEMHAREIR

18) Valderrabano M. Vein of Marshall ethanol infusion in the treatment of atrial
fibrillation: From concept to clinical practice. Heart Rhythm 2021;18:1074-1082.

~ =¥ VEIRIZLBEMBIOEJEDO O L D Th 27217 T2 < Z OFEFR IR 134 b8 77 5
Pz g4 2% % A4 7OLEHBIORA G ENTWD, £, £ O MICI30EME) O
HMELZ @D L LM RE N EEICOM L TVD, vV ¥ VFEk~D =% /) — LiE AL X
L2777 V—yaf, 13 FLLEOELR RSBV | L EAME), (B E I E P E R R0 B )
~OIMHNIRPE|E STV D, 2020 FI2HE S U2 EEA LB (VENUS #5R)
TIE, BERROLEMBI T 7 L — g SIRIRICIA, ~— Y v VEIR~DO =% ) —LTEA
AT Z LIk 0 R L MBERNIC 3 D FREE M T 5 2 ENR ST,

19) He Z, et al. Feasibility, efficacy, and safety of ethanol infusion into the vein of
Marshall for atrial fibrillation: A meta-analysis. Pacing Clin Electrophysiol
2021;44:1151-1162.

2020 4 12 A 30 A £ TIZREX SN2 10RO CICEEND 1822 FEBNZDNT A X - T
TV RET T, =Y VER~DO T % ) —VEAD R HIT 86.7% (95% CI 81.9-
91.4%), FHFH1X 38.8 43 (95% CI27.8-49.7) T v | Frfgeth L 5 M BYAE B F5 1 T,
R T =TT 7 =3 g IR BEMEE & T D BN LD R O R R A
il L72(RR 0.58, 95% CI 0.35-0.96, p=0.04), £7=. ¥~ — ¥ v VElk~DT X /) —LiEA
(3. FE 0 T IS OO [T AR T w7 e R & o 72 (RR 1.50, 95% C11.34-1.67, p
< 0.001), =%/ —=AEARETOLH VR T =T FAEFIT 0.8% (95% CI 0.1-1.5%) ThH
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D, AEETAONRPST,
20) Ge W-L, et al. Efficacy and feasibility of vein of Marshall ethanol infusion during
persistent atrial fibrillation ablation: A systematic review and meta - analysis. Clin
Cardiol 2024;47:e24178.
2023 FF 7T 1 HETICRER SN 9 MO LIZH £ 5 LFEME) 2508 f, Frkith L7
HE) 1829 A, (HIE 7P dwW AV DS HLE) 103 1, 808 7 B e 50 & IR0 55 A AR 165 B
IZOWTRAZ - TF VT REATo T, 1606 GBI T —FT VT 7 L—2 3 CHEAL 1028 #
CEAT =T AT T =y a MR, v — VY VRIRIC T Z ) — AVEAB T, A
T=TNAT T —va VEMEEL T, MR =2 v VEER~O = Z ) — LR
. DM EN LS OERE 2T S ([RR = 0.70; 95% CI = 0.53-0.91; p = .008), &
i P B I 0D [ 5 M MEARE T |y 2 SERCR & 5 S 872 (RR=1.29; 95% CI=1.11-1.50; p
=.0007), &OHE (LDEKITHE., L¥ R —F, MEZE, 5o, Mk EEETL) O
U A 7 13[AZ%(RR=1.00; 95% CI=0.67-1.48; p = .92)7- > 7=,

2. DEMETEIR
Pubmed (Z T venous ethanol ablation, ventricular T 2024 4F 8 A BfEN & il 5 4[]
D Review ZE LTI ZAMBEL LEDOI B ) — VEAFHOE-AEFETHD
FEHEIZELD 200 A Uiz, F72. [T Meta-analysis # % L 725 £ 3 # 3
UL, ZO9HLOLEMAREIRICET 260 L LT 22) OXHERA A L7,
21 ) Fuentes S, Valderrabano M. Venous ethanol ablation approaches for
radiofrequency-refractory cardiac arrhythmias. Current Cardiology Reports
2023;25:917-924.
TH ) = VTR EZEEMERH Y . SIREEZBIRICEAT D Z L CMllEEE 52 5,
ZDH, REROEJRL 25 0HE2ERNE LTS ) =V E2EAT DI L TLHEY
(T7VL—vay) hREBETL2LNTE D, REBRME L OREIRGIEANED 2
FEFEDN & 2 23, AlE CIIARR RIS TR INIC R T 5 Z EREE L WIZIT T < | )
MREEGIZ L DU 27 B SN2 72 SRR o8 & Sy — 2 CRZE LRt ¥
— NV ERERICEAT DREIRAR GIEDN TR ERoTWD, £, S0 — v 2l
MT22LT IVBRIUICT 7L —a V279 TENARICR S TE TN D, @K
LB T =T AT T L= a UNEBIROBEERN R FIETH 205, &K T TIEsh
RPN+ etatk, 72 & 21, A=Kk B (LV summit : Left ventricular summit) <°
DfEEH (deep intramural substrates) #2JR O LM ARBERRIZ K LT, wE5F AR 20 5
~DOTL ) = VENERZENDORERT 7 —2a VIGRTH D,

22) Creta A et al. Ethanol ablation for ventricular arrhythmias: A systematic review
and meta-analysis. J Cardiovasc Electrophysiol. 2022;33:510-526.

ODEMEAREARICS T2 2% ) =V EAFRICET 5 10RO 7 — A U — XD A Z kT,
174 4 185 FIO FHIZE W TREDO KD FIT 72.4%, itk 11.3 0HDO 7+ v —IlBF 5
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RS 1 24.4% C b o 72 & 845, TEBIIR~TEAT B IEFTPEEA L O FHIR~TE AT 2 B 1F4E
DI D BH N - BRMERTED - 1,

(3) BREFE~DEENRRE L L TORLHEARD

<WFHMT I T D HFFEF >

23) Okishige, K. (2018). Vein of Marshall Chemical Ablation of Atrial
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