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Torsades de pointes DFEERRF B L OCHEEBRERIC
B 4 % KB &ET

—DEET v €V 7B IOOH 3R~ » ¥ v 7% FV o BT —

BRKEELHAREE M CET /R — 5
Bk #E X

P — ¥« F o+ ®7 v (Torsades de pointes, Tdp) DHA, HEFC BT ABEKAEESMEBEYELMCT A0,
MIE A X223 F, Tdp 4B OB MM EEHEN (monophasic action potential, MAP), LR LFRE~ v v &
(epicardial mapping, Ep-map), .Lff 3R TEHI= » ¥~ 7 (three-dimensional mapping, 3D-map) x5 L7z. Tdp DFERILE
SEET o, 7 2IERE, ik~ v 4 (cesium chloride, Cs) DREHSIT L V4T -72. Tdp 1% Cs B 5IC X A BT W2 1TH
1288 (70.6%) WwHEHKXh. Cs ok h MAP EGRMIZEE L, FHIHE 5 & (early afterdepolarization, EAD) 2% Cs #
EFCT1.4% R I N1, EAD 12 Tdp BBKREDOIL S L4 D EAL (take-off potential) &1 —B Ligds - 7ody, BRMELEY
BptRfEe, 27\ L 3ERDO SN OEM IS RMEHEERO S £ DB & —3 L7z, Ep-map T Tdp BRIARE D& 4

FERMIZ L 7AITHY, LLRILECBERA bR,

LLl, ZET e, 7 RRABEAOEREIZZDNIEH T,

3D-map THEMORAECERXIEFNREDVLOBE & & LCETHRFEEATLIEL LA, 3BRTORERETMII—

BHLTRY, BET e, 7PREREMOEHTRE XA DN 7.

Tdp iz 2 EXME LR O ER BB AEBEE I 3 B

TER e 7. LEDORENS Tdp OREBF L LTI EAD I L 2 BRFEHOEEIRE I, Tdp OEMHEREOER

iR = v b ) - HRF OBV DL Bbhi.

Key words cesium chloride, early afterdepolarization, mapping, torsades de pointes, triggered

activity

P —F .« K - K7 v v {Torsades de pointes, Tdp) !,
19664F1Z Dessertenne" I & D F1d THE I W o F# W 0B
AT R2 R+ OEHBERETRIRCH D . TOLBERPEDR
#ir, DEROEEYPLLE LT QRS BRI 5 A 52041
bl hfivtsh s X 5 CELTALRERTH D, FERIFRL
EXNTIE QT EEXE5Y. Tdp OREIZ2ODRYL » 12K
BB D, Jervell-Lange-Nielsen fE{E#®, Romano-Ward fE{&
BeE oK QT EREENTOZTRMREKESED LD
L, BEBET vy VR EDRRE D CIER (F=2v v, ¥
VES I KLY BRETADRARIREKERD LD AFE IR
TWaAY @R E, Tdp REAEETZ Z L0503 0D, FR
PEREZNLGEIERL, R OEMENCBT LRRED
FRC e 5o, TOREDCHIE LA IEREORAENEE
IR LI o T BY. i, HE Tdp AEB SR B LT
oo Fe DA%, LB R U B B B (cardiac arrhythmia
suppression trial) DG Lk, FRBRREOTIIEE LT Ol
FREWRIEAIER FOBBECHEL 0, Tdp B DREMHR

FRTHE A5 BXAT, PR THE4ABHZTH

BRTHHDEBbNRD,

Tdp ODRABFR IOUHEEERRIC >0 TR, ZhET
Dessertenne”, Bardy 512 X % 2 HFTLA LD BATH: B EIREDTT
i, Horowitz 5% X 2 L& BAHDO RIE—EOBRIC LS
)= b U—, Brachmann 5"k % B HHE B 5 (early
afterdepolarization, EAD) 7 H#2 Z % 8 F & 8 (triggered
activity, TA) s E DRI - 1N RIEINTEH, —EDR
mAEBLR TV, ZOMREORCIZEREBIC BT AED
Bo®e Tdp ERFEOEGE ELIC, BHENEHEM
(monophasic action potential, MAP) D & DEZER, LERMODR
BLESFTORECHBRAORINIC I ADdEBEbRE. £
T T4mE, ikt v 4 (cesium chloride, Cs) i X hFR LT
Tdp ODELELER < » ¥ v 27 (epicardial mapping
Ep-map), ALBLE 3 KT~ » & v 2 (three-dimensional
mapping, 3D-map), A8 MAP 2 A—EB%TT, Tdp D
b, HETBTBY =Y M) — & EAD ORSIOEHEL
1z,

Abbreviations: Cs, cesium chloride; EAD, early afterdepolarization; End, subendocardium; Epi,
subepicardium ; Ep-map, epicardial mapping; F, french; MAP, monophasic action potential; MAPD,
monophasic action potential duration; Mid, midmyocardium; TA, triggered activity; 3D-map,
three-dimensional mapping ; Tdp, torsades de pointes
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WERB LV FHE

1. R

#HE 8~ldkg ODHEBORMA 2 ¥ ERAEHYERKER
DZERMAEE (]| 2342C, BES510%) KRES ¥R
- T—RAMUERETL, 1 28HE - {F A& DM-1
BEE, T YEEERRC TS, ABRNBEEC LV ER
LT L7 By SRR g L.

. B2BEE7H0v 7 OEK

HWEOREA X 23FEEM Yy £ v (ZF, BHR) 10mg/keg
OFAREE LRV AL EZ - F Y YA (B, KK)
dmg/kg DHIRAEEIZ L 5L HMEETV, SLENEED
b, EERXATLREBEE607 % 5 v (Harvard apparatus,
Massachusetts, US.A.) AW CHSEREY T - 7. EERHIT
RYPALER =T )Y AR EERENEEL, £EHEE
ik L., BEAMLICEZE L, ARB#EIRYELLE. 871
# (french, F) D4 vt eFa.—%—- (FAr e, FR) ¥HBA
L, SEMENT 2-0 SRR TR L. X BBE T 6F 0 44
# 7 —F 2 (US.CIL, Massachusetts, U.S.A.) 5% 8F D
S5—UF ST IFT V- g vHTF —F N (Mansfield EP,,
Massachusetts, US.A) AL, EHOLER & OBRNENM
PR L. BRI VEREBRONELHRIADOEL, A
REMOLRE LU T — F AEBOBEEN BIFRBMCTE
AUk #44EE Nova Flame RA-50 (41 vx—/ X, BHF) #H
W, AEE 13.56MHz, HJ7 30~40W T 15~30 BEE B »
F—FNERRYET L. BEEGEN KR Lich-1HBAT
AT —-FAONBEYBHEREO L, BERGYEM L. 5D
RTH209MIFEREB IO e ARLENEZEHEL, TL£FE
TE oy SO EERLLE, AT T ARITA VA
Fa—t—%kEL, AREBEIRYZFFELNCE T 2-0
BRI TR L. BT, EERABIC T <« ARMAEDED
BARNE ST - 7. BRBELHHE 1~2 2A0RSTUT
DEFET~ 7.

. MAP OHlIFE

MAP DORIEF23FEN I THFT L. BEFET = v 7
TERCRE & BRI IRREE, FERR ATV, TR TR EE#IR
MmH 8F DA viteF .- —FFALL. ERP, ZThbHo
A= MR E LTL ALY, AEAERY Iml/keg/BOEE
THEEEE L, BEBE Amm 1 W OHE—HtBREAER
EBBHERE 2mm 1 HOAE—-v v SHEEREYETH TF 0
Franz A5 4 -3 7 raviesr—v g vhi—5F1" (EP
Technologies, California, U.S.A.) B H FI#ED, HLBLR
& AEC MR ERABECETI L O CHEL:.
Bohic MAP 124 H&HHGISERE RM-6000 (HAXE, ®

Male snap

Female sna
P Steel wire lead

X = Elastic tubular bandage

Epicardium \

Gold electrode

Fig.1. Schematic representation of a snap bipolar electrode
for recording the epicardial electrograms of the canine
heart. Bipolar gold electrode was 1 mm in diameter and
separated 1.5 mm.

F)WASAL, P=v FRA v 7 EBRRES RIJ-1108 (BARX
B) BDH I —=AT LA La—&— WSS00R (AAIE)
RTA1200 (AAYHE) TR D HE 10~100mm/BCHEL
fo. BB O BRESTHANMEOERZLL 1200msee L D&
WHAIZIE, MAP BB DavER -y a VITF—TAD
R—v v SEE»S, EELY 1200msec K TESBMEERE
SEN-T103 (HANE) * AWAER—v v 7% T Lz, §il#
B2V AR 2msec DEFET, FIBEEIZILENRMED 2
f&L Lz, MAP X5 SRIBBEETH D WER— v v I TIRT
BEL, RELLER LRI OEER L. MAP &R
2 MAP O 2 LML ABEMOEEER LY, MAP FHEE
8 (monophasic action potential duration, MAPD) % MAP iE
TEDB0% 5\ Z90% A L8 ¥ ToRME zhth
MAPD50, MAPDI0 & LTE#I L7, EAD 12 Cs # 512k b
HE L7 MAP E3HOB L2 RRSBHE~DRA L BEL
729,

V. Ep-map, 3D-map DR L UBIT

1 2ELEABMIICEEE L, 85 WETHlL, OEY R
Hlt., ODERELERL, ODEE 2 ELAL. Cs (Sigma,
St. Louis, US.A) #& 5 #1208 9 K EP-map %, 19EHIC
3D-map ZRTL, > L8 FIIMELRMICHKTL .
Epmap & LY OER LIS » 7 + AF y 7 (sock-and-
snap) BRE (==—27 2F 4 B, KR) 2Bz, Tibhb,
RO RIFOBMETFE 2 ORI HCRE L, £ORN
CEEBERE 1.5mm 0¢BTEBERYETLIA T (B %
Tmm 25 10mm ERCAHLERLSME, EO0BCRBRE LD
DT, LREUNSEEMOELES SO EBELL (K2).
ODERNEBEVORBRECIE, 2EHHOBEMCUNEEE
VCM-3000 (7 2 #BF, H) ¥R &L, ¥ o2 - AF o7
BEBOSr 754V 7 bRFIA LT -, WLOERECHE
BEINL8TEOY v 27 « AF o, 7BENOELNANEFTEE
fr, MEFELEXT, [, THEEBML, BLIUMRER-> Vv
FOBEOLEWHELY AV Ty by 2 A IBT03(7 75K
FYWANL, FRERI U AREERK. 0 O S8 38 TR
L, 7787 - FUrAEREYHCTY Y 7Y v IR
500~1000 >+ 7 /BTI2E w FF LR AT 4 —< o MZE

RV diaphragm

Snap electrode

Fig. 2. Schematic representation of the sock-and-snap
electrodes for recording the epicardial electrograms of the
canine heart. One sock electrode with 87 snap electrodes
was covered with both ventricles. AM, acute marginal
artery; LAD, left anterior descending artery; LV, left
ventricle ; OM, obtuse marginal artery; PA, pulmonary
artery; PD, posterior descending artery; RV, right
ventricle.
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Wt AEBEEHACAZEREID, 1AFA1 FRERAE
Y - R T O 2 MBS N R ERANC 4 ~ 8 IR
AgEls i, Cs A L DLBEUTERVEFR S B
1, A%Y) — IR hE T o 2 AERERER 4~ 8 WH
DEFHEDFT 2 NVEHMEREEL, ThETBBEELl A4S
IO VFHR7 Ry E—F 4 AZICRE LI

3D-map IXFE® OHEL TH -7, Tiebb, ELELH
EMEGEHOEE L LCER 0.6~08mm, EX 15~18mm O
FPSYUBR (== AF 4 AN) HAVE (R3). ZOERE
RRBEOMC X D OAEECEEE R, T vINLEALY
S5vo=— FAMCEREERE Imm OHFMUIBERY 3 WE
M ELCEh, INOBEIZL Y, LHETE (subendoc-
ardium, End), 0578 (midmyocardium, Mid), OHETE
(subepicardium, Epi) ® 3B b DBM ORI AETH -7z,
= DEREIL2A R EFEIRBIRAT TR 4 5], [BEFRIC
FATIZ 8 FIOE B TR 6mm KRR L 75 & 3 I LERMICEEIR
HIA L7 (B 3). DA 3BBALOEE: 3D-map AL
ez s sk A, HEHRLEEMLREEE HPM-7100 (7
7 REF) T, DBEFOEZY L, DECHEULTHTF

LA

LAappendage

eooe0?®
[ X 34
o0
X R
(X X .
o0 @
(XX R
Epicardium o0 @
] Subepicardial layer
] Midmyocardial layer Plunge-needle electrode
] Subendocardial layer Franz combination catheter
Endocardium

Fig. 3. Schematic representation of the plunge-needle
electrode for recording the intramural electrograms of the
canine heart. Each plunge-needle contained three bipolar
pairs.

L.V posterior

RV diaphragm

Snap electrode (81 points)
Plunge-needle electrode (32 points)

Fig.4. Schematic representation of the sock-and-snap
electrodes and plunge-needle electrodes for simultaneous
recording the epicardial and intramural electrograms of the
canine heart. The positions of 81 snan electrodes were
indicated by open circles and those of 32 plunge-needle
electrodes were indicated by closed circles. AM, acute
marginal artery; LAD, left anterior descending artery;
LV, left ventricle; OM, obtuse marginal artery; PA,
pulmonary artery; PD, posterior descending artery; RV,
right ventricle.
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BB E L LT, ODERERBREENLE. 28, 75
SEBEFAHK05 ML, BEENC X DF I RBIRD F4 2
7oz xR EER L, 3D-map DERBFEET 7.

Ep-map, 3D-map OM&E % 8 FTERML, TOEIZRT S~
CEERAASMCHAY TS A, 7ERE6BELRTL, S5
CBBPIIT LI ATy TEBIMIBETXEEINC HbE TH
AL (4). 884%, CsI2 L A LERTRERIAHE LB
Ep-map, 3D-map D&% HPM-7100, VCM-3000 ® 2 Bz
rcRE . EP-map fERD7c®, AT » TEESLZD
Epi B OEBEMGEREEZBFE VEM-3000 i AL
7.

7Ry E—F 4 AZERBLAEREEEL, ALEBIT
ELEIBREGEBR Y ThATAD~ y ¥V I T =2 hbth
FH2ATHFEERC L VIER L. S#LUHEE~ORER
BRESIARCESINHARRO DO LOEBELHIME Y
E#L LT, FEELEROELASLCHEIL, RPHRE
AL bOR L BV REREEE Y LRERAORERM L2
FELi. 7, EET e 7 BITEBRBCEL, RAESL
RBEORAIEES 0.20mV RHOFERLLER LY. ER
KBT#H, DEHBESRL - fTIRREREEIIC L D OEM
B BRLE, EencOEEME L, LXBEk, TAEIK
RRELSMCTHELDBEYYHL, ARMCEHNCYHERL, 4
OEH BB LHRESHA T LR ER L.

V. Tdp OF3

Tdp DFERIT20FITIT 7. Cs ZABAEK 10ml wEHRL
1 EHH 05~1.0mM/kg %, 20EW CEIRAES L.
NHEWT LoV LAEOREHR S EITWY, WEFELER
1, I, NIFEEM, MAP 2anfo&BRINGESER <=

Table 1. Inducibility of early afterdepolarization (EAD)
and torsades de pointes (Tdp) by cesium chloride (Cs)
administration

Substrate for Appearance of

Dog .
provocation EAD Tdp

1 Cs —+ +
2 Cs ? -
3 Cs —+ +
4 Cs ? -
5 Cs + +
8 Cs ? -
7 Cs - +
8 Cs - +
9 Cs + +
10 Cs - -
11 Cs + +
12 Cs - -
13 Cs + +
14 Cs + +
15 Cs + +
16 Cs + +
17 Cs + —+
18 Saline - -
19 Saline - -
20 Saline ? -

—, not appeared; +, appeared; ?, uninterpretable due
to poor recording .
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Fig. 5.

Note that the marked prolongation of MAPD 50 and MAPD 90 immediately after Cs administration.
Cs, cesium chloride ; MAPD, monophasic action potential duration. O,

was not different from that of before administration.
dog 1; @, dog 2; B, dog 3.

2-BIVTy ¥V IEBOIBI VFTF 4 AT L —F =% —
HM-T10 (7 2 ¥ BF) @ THEBEET D L L b, fidov
2 — & THERE D BB 10~100mm/F T L. Cs DR
EfEsz4@rRARERSEE L, RERFCOEME I FRE
EhicEawidll Uiz, 0 SECIFRIC & 2R ERREAE
DEEYRATHENTEEREKR 10ml 2#RAESEL, [
BOBBRYIT-7:.

V. WeEtapaosat

WEER TN TP L EREERFETHRR L. i ErBaE
%, 3EMoEHECKRE | TREBEIC LD ANOVA BE
ERWTITY, BHRES BLUTEERL L.

A ®

I. Tdp DO3RLEHEE
Tdp 12 Cs WX DEFRINLOBURRERD 5 B, LERD
ERxhOr LTERMAEA S X5 b5 8 ERL LD
LDEEREER L. ¥ 0BMENIIE—D QRS BHERE
T, QREJHORAELRET, BRCERHABEATARC
Bfnzihiendbos L. R1K Cs ORER L D HRX
Atz EAD, Tdp DEE®RT. S5O0 L VRABEE Ty 2%
fER L7280 5 b, 3ENEBRRPTIERE 7 7y 21K
Lictedd, OE< o ¥y 2Bt 5 LEfk0RE & Ofie
KOBARBTZ2EHT, O ITEBIFOIE, LB L
. Tdp BB RS &7c5 Cs HEGITHED 5> H12EKLASA
72 (70.6%). —F, WRE LicABAE KB EHD 3 B CRE

Changes in MAPD 50 and MAPD 90 after Cs administration during right ventricular pacing at 1200 msec cycle length.

After 20 min., MAPD

PB PVC PB V1 V2 V3 PB

1000 msec

ECG I
i ;
R4
a I i
)//&m ! E“il\
e (. ]
RV-MAP \| \\\ \J' V| i
\1 ‘\\J \ \1 \
.j\- 1] \
Fig.6. EAD-related polymorphic ventricular triplet. MAP

was recorded with simultaneous surface electrocardiogram
I. Ventricular arrhythmias were induced by Cs adminis-
tration. EAD appeared on the MAP of the first ventricul-
ar PB and was sufficient to produce a first ventricular
ectopic beat. Ventricular ectopic triplet was thought to be
triggered by EAD of the second ventricular PB. EAD,
early afterdepolarization; MAP, monophasic action
potential ; PB, pacing beat.

e e REENR D B iR fe otz

I. MAP O Cs [C&D%E(k& Tdp Bt & ORI
MAP Xz vt r—A0DREE, FIBIVC4EIAL-X
ThHoHZEuRARMEEL, RERRDD I FEH» LR
N L7z, B5ERER 1200msec TOHEBL—v v Tkt
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\'2 V2 V3 V4 V5 V6

ECG II

1000 msec

Fig. 7. Experimental records of the Ep-maps of Tdp originated from right ventricular anterior free wall. The yellow asterisk
showed the earliest activation site. The line step of mappings was 10 msec. The activation sequence started from the yellow
asterisk and spreaded in the manner shown by the lines in red, pink, yellow, green, blue and violet, in this order. Observation
via Ep-map revealed that the first beat of Tdp always originated from one activation site. The earliest activation site shifted
beat-to-beat during the QRS axial twist around the imaginary baseline. The conduction block did not appear. Ep-map,
epicardial mapping; Tdp, torsades de pointes.

ECG I

1000 msec

Epi

Mid

End

Fig. 8. Experimental records of the 3D-maps of Tdp originated from right ventricular anterior free wall. The line step of
mappings was 10 msec. The yellow asterisk showed the earliest activation site. The activation sequence started from the
yellow asterisk and spreaded in the manner shown by the lines in red, pink, yellow, green, blue and violet, in this order.
Observation via 3D-map, the patterns of activation sequence were similar during Tdp among the subepicardial, midmyocardial
and subendocardial layers. The conduction block did not appear. Epi, subepicardium; Mid, midmyocardium; End,
subendocardium ; Tdp, torsades de pointes; 3D-map, three-dimenssional mapping. :
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% MAPD OZF{L &AL 3 HORERERT. CsHEHEIT LD
MAPD 3#E&ER M ICER L, MAPDS0, MAPDSO0 i22h
Z R R 24716Tmsec, 288+83msec 2 H90F H T I
280+ 111msec, 484+ 174msec, 120% #1213 286+105msec,
490+ 175msec, 300RHICIE 285+ TTmsec, 433 £13Tmsec ~ &
EEL, 204581242 246 £73msec, 239+ 90msec & FIEIE L
#-. EAD X MAP %8 LE7 Cs &5 14+ 108 (71.4%)
B Loy, £EAEKEES 2 B TR Lish o7 (K
1). EAD 4% Tdp BE#ARS O IL b £ A D BAL (take-off
potential) &—3% B FNLIeD o Tedy, HERME LB I IRME
2, 27w L 3 EEOSHM LEEMNDMERBDOBE LMD
B & D—EKEI260% (EAD HEBII0EEF 6 8) TH -7z (K
6).

Tdp ORHLIARIZED> L, MAP #&& LE, »o
EAD DZ®»biicd D210 (83.3%) TH-Tz. BRI
Tdp @ MAP BT Ri3 Tdp FAERICH Havis EAD 233 H bh
b D 28E, EAD 2EBBH 550D Tdp BEOTH E
ROBAE—K LWL D 8EMARLRA. MAP ST AT REA
m5%, EAD B & Tdp HED B\ i EAD Bt & Tdp &
W o—B31287.5% (1685 145H) TH 7. 7k, MAP &
gL Tdp E—HORRHRREDLO—B LM ier -
Iz,

I. Ep-map FIRIC & DROEREGCHEERN

K 7 Tdp 4RO Ep-map X BALEBED~ » v JFT
BoEFwRt. Tdp FtAC BT 2 EKBEEERICIL, BEIC
FTEEHRESZIVTAOLHCEWTL 1 AFTH Y,
IDHTEEBELE. L, WPhOLRATHEET = v
7B OHBIZIs <, IRRIEAIC X B BB HEE O ERNE D A
bhishote. 7, Epmap I W AOLEREBECEERLER
BLEIHVCTRERS VT, Tdp RERB LI UZOEDOESR
BEBRCRRRERMZ L ATITHD, V=Y — %
FeRtmET .y 70 BERE OB -7,

V. 3D-map (&2 ELEOCHARELBERR

HEEINERAE BT, 3D-map RSEEANC Tdp 8 1
DEBEBESM Y AD BHI e -7, 7535, 3D-map L&k
RN BT A RBPREHALOE < End THD, BT

ns

407 : ns ns .
> °
I ¢ 8 8
é 301 8 ° °
o . °
£ : ] .
o 201 °
8
< i
=
5 107 ! ! i
&) J

0 T T T

Epi Mid End

Myocardial layers

Fig.9. The conduction times during torsades de pointes
among the subepicardial, midmyocardial and subendocard-
ial leyers. These were not significantly different among
three layers. Epi, subepicardium; Mid, midmyocardium ;
End, subendocardium.

Mid iwh bhiedt, Epi tRBRTFEAE LA, RS K
3D-map DEF%ERT. KEE L D Epi, Mid, End DREERS
HrxFErL, SKREREZERLE. WTFhoOLHCEWTh,
EACRTESEEARFNEET L End KB D, 1L
Lo End AOBBICHEVCOE 3BOREEETARELL
feht, 3BETIRE-HLIRD, WThoLHE, LHEME
CBWTLEET ry 7, AEEEOBREIADNELD -
fo. 7¢%, 3D-map ¥ LB LAIOETRTRBLTUEET » »
7, BEEEOEGEE IR/, Tdp OHfFIC) = v + ) — DK
Eidfeh -t BRME(LRO.OH 3 BEO R BEK A EER
Bz, #h Fh Epil7.4+83msec, Midl5.6+6.8msec, End
15.6+7.3msec THH, 3BRICEEEL o7 (K9).

£ ®

Tdp (% Dessertenne” i= X » 19665 s S h iz, H#Ay7e
DERERE RT OEMBERTERTHS. TAUFTOZD L
icEEFic ok, —#tE OEMB (transient ventricular
fibrillation)™, ¢ {E {4 .0> S #l B (paroxysmal ventricular fib-
ri]latioﬁ)"", — B EREELOEME (transient recurrent
ventricular fibrillation)®, .LJ#-< L = (cardiac ballet)”, JEEH
B0 SE4EHH (atypical ventricular tachycardia)® iz &4 < DFEFR
BRGSO TER. Tdp BE TILEMBR, FERIERCEEDT
ODEBERFR%RL, Tzivoni H® RUTOHBXET T 5.
1) QT MRIZ0.6WLU ELER LTV 5, 2) EEHMOEWD
FEMPAETEE S, 3) LFHEHPO QRS @A D XD
bR RT, 4) DEERMIRERRL, 5»020HEEE
RiEEEAEETHY, B—ERL T LEENH, LEMEIC
BOTHZENDD, 5) LEEMOBKIBCITOERHAR
MO 28I, JHREYEDD. B, Tdp BEDOHREATRE L
TOEBR E, QT BMBER, &Ik, RUKEHORDOE
@ T o 1 4 12 #E (long-short ventricular sequence)®, R on
THE, B T UEOHRLZOXEN, HEERZIATH
L. ZRALOEHEEN OEREL, Tdp £4 % L UHERICE
E35ERELTOLEROBLAEHFENE(LE RETSH O
LEZLND, o, ATEKIZARELERYH T, R
Koz Shic RO BEREEIVEL, —HoplTILUBME
BT ARELBINAEIRTH LY, BIKE Tdp ORER
B, BEEOMMIIED CTERLMETES.

Tdp O#4, HFIZRIT 2 EBIERZHEFICOVTL, &
h¥ TEREEBEOED™, Vv by =%, TAY 2V
h, BRO—-FAELA TV, ZORKELT, ZhE
TOHETIE MAP 0ADOEES, DAHERER OMBEE DR
Ll A CORBEEBRXOBNC I VLT AL
Bbhd. FITAHR TR, EEHMOZEOKEMLORE
<y VML, SRTHREEBHERNL LD 2D 3D-map
TV, EHIC MAP OREEAIE L T - 7.

SEOBRE TIX, MAP &1k Tdp R4EHFDE3.3%IC
EAD m&bh, EAD & Tdp DEEDEHIETE o1z
B3, EAD H b 0B LEWHANREe 2L 3 ERXEDS
MR OREIMRBORES A bR, Z ORI, Tdp OF
HHEF L LT EAD OB RETSD0LEbhD. Fi,
Ep-map, 3D-map DEZE T, Tdp BERLHEHBPIZEVLTH
ThHEHET vy 7 PREREOBERE AL T, Tdp O
ERMERF Y = v ) —EEBF OB SRR o T,
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SECHFRCIBRAE T —~F AR L WV REEES
By 7 ERERL, BikPOLEREO¥E LR LI LT,
Cs #&%E5 LT Tdp ¥FR L. BEOEYY A7 Tdp &
4 F L CiL, Vaughan Williams 580 la BEOREETH
0, BIRE, Tdp Kk A% = o v ®apIerr | 5 2B+
= URE NI Lh L, TOEFLTIE—§
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Abstract

To clarify the electrophysiological mechanisms responsible for the initiation and the maintenance of torsades de pointes
(Tdp), twenty-three mongrel dogs were used to evaluate the monophasic action potentials (MAP), the epicardial mapping
(Ep-map) on both ventricles and the three-dimensional mapping (3D-map) on the left ventricle. After the atrioventricular
block was produced, cesium chloride (Cs) was administered repeatedly for induction of Tdp. Tdp was observed iif twelve of
the analyzable seventeen dogs (70.6%). MAP duration was prolonged and the early afterdepolarizations (EAD) were
induced (71.4%) by Cs administration. Although EADs induced by Cs administration were not identical to the take-off
potential of Tdp, they were identical to those of premature ventricular contraction and polymorphic ventricular couplets and
triplets. At the beginning of Tdp, only the one earliest activation site was recognized by the Ep-map and the earliest
activation site shifted beat-to-beat although the conduction block or continuity of the activation sequence did not appear.
Observed via 3D-map, the patterns of activation sequence were changed beat-to-beat and were similar among three layers
during Tdp. The conduction block and continuity of the activation sequence did not appear. The subepicardial,
midmyocardial and subendocardial conduction times were similar when the QRS axis was twisted during Tdp. These
findings strongly suggest that EAD-induced triggered activity may be necessary for the initiation of Tdp, and the mechanism
responsible for the maintenance of Tdp is not due to epicardial or intramural reentry.




