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WES TS B ST 2 Y T OAREENREEE % [F)
9 % 3 E < v F(activation map, isochronal late
activation map 7 &) Z1E 3 % 2 & T, AR
EEBZFET 5 HEPHVSORTWE Y9 20
9 BAEREETEBY T—T VP OER= VT
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B RET D VT OREOREIIATRETTETH
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ARFHTIX, R=AT vy ¥V FEOIRRLZDNE
HIREPTHE & BIR TOEMHTEIZOWTHEELL,
EHICHBEEICR—AY Y E v 72 ifiT52L T
HEL SN D VT HIEKICO W T4 OTAEDO#HE & %
EDOR=ZAT v ¥ ZIZHT2HRIZOWTE LD
7z

0. XN—ZX7 v ELTEDEK

N—A3 v ¥ U7k, HESRET 5085
Wi (VPC) F 7213 VT I L &hih 7 — 7 v H D
BRI L A S N2 1278 0BREEO—3
P/ EWHEE T, 128 10555 YT
RifZ—% &%z, 1275842 T—37 5% (perfect
match) #42% VT B D exit ¥ 721& VPC Dl &
27270 F0—FNE/ HPEE TRV AT A
(BARD #1:# LabsystemTM PRO) )& ® Template
Matching software % JH\WCT—3% (%) TH T 5
CEMWTELD, ZREIVYEV TV ATLAANTYH
[FkkD ¥ A7 & (CARTO PaSo module) 2%ii1> - T
BY, B CHELNIZZD score & ZRILY v €~
TYATAIEE LA T TTHIET, LY
BB RE & 2 5. i H B4 % pace-
mapping score lIARIZ, FOHKE - - Wk - fk -
Kt - F - BE BRI 2D, ZRILv vy E Y
TYATANKET B H ) =20 EIZ, B
FIREINTZHO VPC/VT E OB L WHETH 1,
H 57 LOBEEE ZOMEREREHVTH R
Ho—y TEERTHIEDTELD, BER
exit D [FEAFIER T RE L 72 5.
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rapid VI 284 & LTV BEAIZIEENR—Y »
FL—MIRETHE, MO VT/VEBFHEIEINT
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W FIER THET T RETH 24, T4 AW
W VTREST, F—FfToXR—A3y 7T
FRENPLTVVTIZBWTE, ~—Y VA%
400 msFEFEICHEE L TR—AY v ¥ ¥ 7 & HifT L
TWh, RNEIZOWTORTOMABIZHERT 5.
VPC/VT ORIEALFHETBIZH 555 5121E, €D
RO A Z IR TEFHPALH ORI TLEY 2
ET, BB R=V U ITHEBE L LWHELEDL D .
JE PO ASRSEAL L TV A A121E, v 2
BT (5~10 V/ 79V AR 1~2 ms) TR TE %
WZkbhH), R—2AT v ¥ U T OFMAKEE S
ELH D, MEETIEkMEEE LD B EE
(K20 V)RSV AEEIELS 5% E L TR
R DA%, WHEZR B Y RFT O & i L 72 0% & $%
WS 572012, XR=Y 7ML shs
B EAOREEMHERT S L 20T b,

CDOR=AT Y ¥ Y7 X B ORMIEE R
HBIREFE OB EEIZ O W TIEM 4 ICHE DD 5.
Azegami 512 X A7 TIZ Y, ARFBE MK TOLE
PEAREEIRICHT B R—ZA 3y ¥V 7o 125808
BT —30T % MO K 18 mm (#ipH 11~
26 mm) T& - 7275, activation map {2 X 5 227
fRAE L S TH o 72 LW LT 5. HEIHLKER
VT2 T, Yoshida 512 X hid ', N T,
R=2A v ¥ 7D VT exit \Zx}3 5 322 /45
BE1Z 29 cm® TH » 722%, #iPHIZ 0~175em’ LA L,
BEB /VTHTOBRVWIKEpo ML TW
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HLR% exit BHAT 386 cm® L WIE L THB Y, HHAEIX
PLTELBAVWZ LIRIFEITRETHS.

hili ik A H BBy & (ICD) 12 & o TR S 72 VT,
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FORFEH 2 RMIICR— A vy E v 7 L. 2%
Mo aelx, F¥H5em, FEIXHEIZRATI0~
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Z DR OIE R /I AL O FH I L 2 A D
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Y 702 LE SQRSEFHDEEI/REINT
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% 7. ¥5Z, S-QRS> 80 ms TH T D —3IZ
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PINIZ 5 2 & % Brunckhorst 53R LTH Y W,
N—AX v ¥y 7Ho SQRSKHIZIEH T2 2 &
DEETHL. LrL%25H, 2O SQRSOZEE
B Z VIR D WL SRFET . F ORI,
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<~y ¥ REOBEERFT R E LT, Multiple Exit Site
(MES) & Pace-Mapped Induction (PMI) %, 2012
42 Tung SAWE L TWD 2.

MES : 220l E@ QRSER W —X—A3 v ¥V 7
HiZEON, 2o 0B LO—HFIE<10/12T
HoHTE, FRHIF2MY EREFEINLLDET 5.

PMI: R=ZAX v ¥V ZICk > T VT HHEREIND
Ze.

R VT IO W, REEMGRIEEMR S
HEMNE) RSN LEAICBTEEEIZ
R=ZAX v ¥y T &fio %, MES& PMIEZ
NEN57%(25/44), 30% (13/44) D EH TH BN
7z. MES231% & L7z F AL o - 3 BURS B 47 9% = 1
024mV<TH, 31%2% scar BEEFRH (05~1.5mV) T,
50% %% dense scar (< 05mV)NEE, 19%%%0.1 mV
K O WALFEALFUIL TR D N2 (% B, S-QRSKEH
O RAEIZ 86 ms LIER L THB Y, % MESHKIEHM
®D S-QRSFEHNIZHFYAE T 22 ms 72 > TWw7z). #
WM 9» HTIEd 525, MESHFLERT X 72 REH]
WZBWT, ABICVIHELZSEBLZ(MESH D
74% vs. MES 72 L 42% p = 0024). Z® MES TH%
L5 12FELEMEEIL, LT LHRETLRE
LTwa VI E —H L 2w, X 51, MES
MPEONTZEE 25 N0 ) 5, MESKROWEED ) 5
D=2 10/12D—F % B 72D 40% (10/25)
Tholo b7z, FERHINR—AT v ¥ ¥ 7h—H
L W2 T3 concealed entrainment 234% 5 172
D, R=ZA< v 72— L TWTD entrainment
pacing 7% manifest fusion &\ Z &3 B 7. ~—
A=y ¥ Y ZPEIATHBROANIS, (REHE, €L
THi & 720 & (near field % 72 13 far field
capture) 7z EIZKE LA SN, FHEMENO &0
exit 5 B 0L, FRA BB EZT L. 20058
% % exit A L7 ARIE S G L7245 R & v ) T RE
MHdHbH. Multiple exit site L HE~ vy ¥ Z7OH
RIZOWTIZ B d 5.
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PMI i & OffF4eHh Tl 30% (13/44) 12380 S h,
ZONR—=A v ¥ ZEEIHHTSR VT L gd—
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Th o729, 15% (2/13)13—FH L% Hh -7, PMI site
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< 0.1 mV OMALTERLFHIK T H - 72 (S-QRSKE [ o
RAHIZ102ms & 2 H S BIERE L TWwWiz). PMI site
T ABL %A 572 19 site 1 18 » fif ¢ VT D41k
PS5, PMIIZ7 7L —3 a3 Yig#ho VTR
EBWHELRH 57225, 9 Ao 7 ra—7 v T
MHICVTEERZSRBEL-0E54%TH Y, il
IR OV RN F & 137 5 %o 7.
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DR=ZAX v ¥V RO AELIRENTS
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TLIR=AR v ¥V 7R BO—BE%Z 3D v ¥
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HERL, EEO—BEEPEVEL S RN E 4
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MEFEASWBECTH o 72 ICM R ICR S N2 F%ETH
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SWMNEE R L TWA I EATREN, LW -
DAVEmHE O~y €U 72RO MM s v
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ORE 13N, IERBLGHE SN, LY v aAf F—
YA 2N) ORI E VT 16 LT, Rk
WE X OZOHMICFHEMZRZ HAX— A<y ¥V 7
FiAT S ER & FRAE L7z, AR R 8 VT 1ot
L, WRIEAERAN DB L 20 FPRICEEI 72 2 i — R
<y ¥V THHEAT S NIER 2 B A X ICHI L,
ERFBRICER SN VIR sk, =2
v E vy THELRR2FELREXEE Z,
CARTO ¥ A7 A ® PaSoE ¥ 2 — V& v T
®—%F % (Correlation score ; 127 E.LEXEE O
FFEO—BEROMAFE) 2HB LT, ZO—K
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EWRDREER—FERTH, HIZ—BHLeVE
YA T ADMEEZRT L b DD ORI -
100 %)). #E D HE %22 E 12, 30mmbl N IZ
Correlation score 25\ 1 (= 90% : AR T/RENS)
A SR T (< 38%  #T/R &%) Correlation
score D 2 WM = ZAL %= H 3 % 4L % abrupt change
(AC)E®L, AC%Z9 CSM%Z[ACH CSMJ, AC
%/~ & 72\ CSM %[ Non-ACH! CSM ] & 4% L 72
(B 1). LM L OVLAMERCrER T iETdH -
7251 115 CSM GO 80, LvMEA 35) % f#AT L
72(E2). LHNEM CSM (G 80VT) Dkl T, AC
B CSMIF ICM THEIZZ { A b N7z (ICM 11/39
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Clinical VT PM 1 (f

1 ACZ#! Correlation score map @ 1 4

B R M DHEEZ AT 5 VI BF BV TEHBER—AI vy ¥y 727w, Zo—HHE
% map (25 L 72 Correlation score map TH 5. GHI7 T v 7 EHEAID clinical VT IZ
FHLTR=ZAT v ¥V FE2 KT 5L, PMLIZBWT 9% L —H L7z €078 mm i
DOPM2TIRTHEE Y, — 34%O—F3 & A% I D21t (abrupt change) 254 5
N7z, ARIERNE PM2 I IZ —3 3 % non-clinical VT & session {712 #5 %8 & 11, abrupt
change #{ . & BB EREK L T4 VI TH Y, FIMMOMEIZ L > T VTIdEEER LK
FHRVEDR SN

50 ~ <
DR IR
P =0.001 P=0.166
|
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0 — (2] 3(60%)
[ M 1 VAR #Jﬁﬂn-mmﬁ WM OEHE  FEEmEOHE
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2 (DR /DABERIICE 1D ACE /Non-AC # Correlation score map
LBERIC 80 VT, DAMEM T 35 VT @ & 5F 115 VT I22 W T ® Correlation score map
(CSM) % fif T U 7z, OB ol iE ICM) T 39 VT, 9 H 11 VT (28%) 2% AC
B CSM & 7R L7z —J5 T 3k g PO 5 9 (NICM) THZ 41 VT H 1 VT (2%) ® & L &
abrupt change # 3 SN2 » 72, OAMEMI T, ICM TS5 VTH 3VT (60%), NICM
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A. AC type B. Non-AC type: Excellent score
5 i A DR
a
g n {15%} ‘Excellentscore 32 tdu%]
il o R 1o SR
a 11 (32%) 8(23%)
D. Non-AC type: Intermediate score
i PR B 1D PR BEfRY
14 (18%) 22 (27%)
i o FEARY i o LR
4 (11%) ’— 12 (34%)
AR Correlation score
—— T T
Poor — Excellent
3 LA /DA EERI Correlation score map (2 & 2 VT EIFED 3 RIThyi&ET
A : Abrupt change (AC)H! : < v ¥V R BIZBWTIR—AT vy ¥V 7D ACHEOLNE D, X
M IZBWTIZR SN2,
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Y RS DHNERO ACEBOHFAEI/RIEE NS,
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ZH 5 L HNEO ACTROFAENREEND.
D : Non-AC #! (Intermediate score) : Excellent score & poor score d 72 WHIBHD AR SN 5.

LHNERICERS L7z ACHBOAFAED RIR S N 5.

AWM T ACZ 32O 3L AMNEM T ACHEI CSM % &2
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EHLTW22s, LA /AR o RIS AC
B CSMAd - 72 VT Hd ), ZIUIEEEM: OB
FEEATRIE STz, F8D D 24 VT IZ DI - DA
W e S ACTRUIAF ST, BN o L H S
WLHHREICHFET L EEZ DN, T09 b
16 VT I —HR O mE i F 7213w i (5 b B8
M D exit % entrance (ZAHY 3 % FAL) 2SO BE
F o OAMERMCE SN, — T, 8VTIE—%
ROBVHEEWEO LS S 30 5N, i
BERPDHHPEICH Y, ThoE2HT HERTIE
BIRICHE L., K~y BV RBIZBIT S CSMD
SEEOPER (A LR IL) 2K 31RT.
NG CSMDIRY — X B FRIZOWTIE,
hULfiti24 5 HO 7+ a—7 v TR IR T8
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1221 A (57%) @ & (12ICM/9INICM) 75 VT F3¢
72 B L7225, Clinical VTIZ DWW TL AR /L
HHEDWFR D CSMIZBWTH ACHRED bRk
Mo lERNE, VIERENE o 72O — FIE
359:95% CI 1.02-12.63:p = 0.047). LHMET 70—
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&, LA/ CAHROT T IZB VT ACEO AL S
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COACHED L YFITHELSLD, EIHvo
72K TH L B D22 TIE, de Chillou 5 D
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< v ¥ Y TR VT ORI 1 & 38 DR T
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22 CRMABRWIEELVELTWwE EE 2 bh
TWb. ZHUE VT O DR RR ST 15
WBIER A LTV B TR 2 & v ) il Y0
EFE LRV, ADMIEIZBNTYH, ACHEL
72 2 . IR FT AL OfR3E B 12 0.25 m/s & i
BTG SN TV BIE(RE Y0 L[4, £ 7
BZENIDBBNHRTH 72, 72, R—A<% v
YO 7 o—HPEBOBTHONTEAEE KD
SQRSDEVIEIEA ACHOLEHETHLNTED,
ACS VT OMBIRMRETATHELE TS 2 & 238
T5—O0FREEZSNSE T W WESE L H
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ExRL7:. ¥ 512, multiple exit 5% 57z 541
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activation IR IZ KW SQRS & & 12 MES234: U
)BT LERLTED, TN VT D exit Tld <
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S OE® TILLNT 2 — % MW 72 I Al &
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Pace-mapping Methods for Scar-related Ventricular Tachycardia
Yuichi Hanaki

Department of Cardiology, Faculty of Medicine, University of Tsukuba

In the treating of scar-related ventricular tachycardia (VT), the goal is to identify the VT circuit and ablate
critical slow conduction areas when their hemodynamics are stable. However, if the VT is hemodynamically
intolerated, the focus shifts to identifying and ablating the substrate. Among available techniques, pace-
mapping is particularly useful, as it helps identify the origin of ventricular arrhythmias and pinpoint abnormal
conduction pathways, thereby aiding in the identification of VT substrates. This technique has been widely
employed since the early stages of catheter ablation. However, with technological advancements such as three-
dimensional mapping systems, it has become evident that VT conduction circuits exhibit three-dimensional
characteristics, and there is a relationship between these circuits and delayed conduction properties in
substrate mapping. Therefore, it is crucial to utilize mapping systems to visualize and comprehend the VT
circuit in three dimensions during catheter treatment. This review provides an overview of the basic
knowledge and clinical applications of the pace-mapping method, its limitations, and our findings on estimating
three-dimensional VT circuits based on abrupt changes in the pace-mapping waveform caused by conduction
delays and barriers within the VT circuit. In addition, we discuss recent insights into the pace-mapping
method based on the latest studies.
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