. HOKKAIDO UNIVERSITY

Title DEFIROBRREIEREMNFEHROBFICET 2R
Author (s) BnEE, 3E=; Kato, Noriyoshi
Degree Grantor biEEKE
Degree Name B (E=%)

Dissertation Number Z 838785

Issue Date 1991-03-25
DOI https://doi.org/10.11501/3052849
Doc URL https://hdl. handle.net/2115/51146
Type doctoral thesis
File Information 000000237988. pdf

kaid
e U"/Le

Hokkaido University Collection of Scholarly and Academic Papers : HUSCAP




E '

ﬁ%ﬁ#ﬁw%ﬁi%ﬁé&i‘%%%m&#&:

mgE &E

gl KK FHERS N A B
(¥ RHF-HR)




LEFHOBEKRKEREEEFNFTROBRFC
B3 28R

g EE

LB AFRFMEREARFRE
(" ZHEF=HE) '




—t
01
&

ZEHELESHIE FSHREMFRICOTERE
DEELELEZBEL, FERFICRLEME
REODHEHNABKAOBITZ Y 2 E, B
KBS CTEBEBLAERTH DS, LarL
B TREE b2y, FREbHh DD
DTERVWZ DL, MAEKREIC L D REF
FTHHROBERAETENHEVDOMNEIRT
bbb, HHEEERKNICHEESETCELE, %
ODZEEFALTMRARBKEDORZREDR O FH
EXEBHEESTICBULIHEHBEOTH RO A
TFIEHRTHZ EEEADBNDS Y, AHR
TEREXLEBEXNAGICL Y RIEELEHE
FHHOBRZCLEHFHOEREZA A, HE
FOoBFERAETAEIELEEHBHCITDME,

P8

I. M=%
HEFIEEERFERFAFICREFELE
i (LLTFVD) oBREKZEH TARL, BKE
SEBYREERBITL LG T, 5466,

R B e i T e

,f;?-‘ﬁu-';'.“
R A

ki A% g

(2 o o e e G e T e S

PRSI A A iy Nt 2 e .
e P A T e Al I s e)




1406, FHE®HIE43.9115.6 F (mean

+:8.D.) TS 5.

ERORARE. ERBROLOEREOEVWE O (F
F¥ ¥, IDIO0) 36@1. #HEEL.OBAE (DCH) 14
Bl, TRIKEHELZERBBRIE (ARVD) 4461,
JE R bk A= (LVA) 381, B IH .0 B8 %8
(OMI) 2%, f@iH 7 iE B (MVP) 18T
H b,

m. LDEHFHOEEL T

OFEHEPE, O 100/nin L EODLE
D ZLAW3ELULEFE I DD DLEL, TDA
LA IHEELT, OBLULELEERETZHDOZF
e 0 = (sustain-ed VI. 888) & L,
WBLULHRNICHERELT 220 2#FRELE
$84#9 (non-sustained VI, NONSUS) & U %,
£, TOWSNKNE—yALEHTOY JH
(RBBB) A Jav 7 & (LBBB) » 2 &K
BI2BEHELBERICEIVYVHELE, 228, EH
Juy 78 -300 N Lok A (

TN A S R e

BTy BRI A T

. A

SR Tt e e e et & B e S

PR

e
C===003

B rZa s

ez

k

i
5
!i;i\
E
i
€




LAD) o ELERICHEL &,
VIAT O VS LHE (BR) KL UFIRES

hEEs FTOVINERREEROVIE—ZL
TWAEHMEIHLOHELZARBLRRJVIKEKELZ
FELBENICE>THEBEL, £2FFHTARSD
kA —H$TB5H0D% clinical VI, 2 Lh
ShdH ® % non-clinical VI £ EE L., K
Bl U T clinical VT 2 FE = VI &E
=L =,

V. H&
REFNICEZICREOBMEFE, R
KDOWTRSICHBEZITH, VB EBEE

i

(

_t

o

aow
4ﬂimm&

BHAEREZ» DR LS T2EME =
= oOX WAL EaiicHFELEE
BLl, BBAT—TINERBRER
VS 7 EHOVEBRKEIKAEBRERE
AHITLE, BETERE KBEBRZFEREIC
FY, HFEORBLENZEOEZD D4EE

\’v

RS T

o

A

T

SO S

2T

S Gt e o L L e S ale e e e

&
.‘5
v
8
B
£




ﬁ?—?)b%éib:%flﬁlbﬁo

BEOBLKEBENNNTI A-FORE L &
CVIOBRoEDIC, AFEOBRERLME L
HERE GZ0HERES LU ZEREE R
CHEERE (EE00RE, RERL EEE
OWAL) o/ Ta g T LREEINIVAE 1
msec, L EEHBEO2fEOEETCEXRITY., K
EH 0.3 msec., 74 Ju&— 300 KHz, #z&
) EE 50-100mm/sec TERHLDLANENM Z
B LE, B, —HOEFTCREZEICIS
ThH7ar/S LB EERATYE Y TDE
HSOENIEHEZ T2

VIOFZEXRICB U 2HEBELEEHORFTICKE
Chi-square test ZAH W, GBEBRXEXLS %LU T2
BE & LT

-

e

Lo s L e R

AP TR

:
&
&
&
-
a
&
&
b
§
g




1. 7u /77 LRBCLH2LEFEHOSEX
(£1)

FRORBREBCEVIESZIEENT., & F
OFEERBETIH, FEORERLHRHTILO
g (EH118) . HZE 0 _#HEFE RS T166

(st2781) . GE o H B R &K <T26 (52941
) . EEoBERGR K TIE (FF306], 50
%) = clinical VI AFEE & N &,

Ly, HEOFEE KB TVIAFERE S =Y
. AEOHRBZRHRBETEVIASFHEINLT
Y, EZ0BRERHPRAHERTCVIASFIESNE
HEMADE, BRVIAFHESNEIH O
5> 5288 (93.3 %) WOLEOREMRHETVIN
ERENEZLICR D,

RICEZORHERABICLDIVIFEREO XY
* Rz, ZABE (Vi-Vi) 500 msec O F
EFER—-2Y T, Vi-Vo 280 msec, V2-Vs
280 msec O _HEBRHRPHEEMA, BHED
310-315 msec OV TAFIEZ LT W D,

e T e T

B R PR O N

T B e T Y T e A
R e T G TR Pt %

RV

FTE T

TR Gl A i e e Rt

5
.'v P
&
&
§
&
e
¥




fl
é{i
i

:

QL
EZEHHEOD

e)*

EBELEBRODEERIC L4
Koty (K2)
EELEBORYS 4> EIDI0D36H O
5 HEVIHERE, FEFHRHIE & 21881 (50%)
THor, AEICEBELEKE (Heart disea-

QW)
1t}

H%
IS
g

\

{

se. HD) od-orE24BicB v TH, VIH FHEH,

EFFHMH L & 2128 (508) LHEFRTHY
CHEBLOEBROAERBICLDVTOBREXRICEE
ol

ERELEBNOVIFREEIL, DM 14T
T EREA8E (57.1%) . FEFEBH6H (
42.9%) LR FRAPSWEmMERLE (N
.S.) . ARVDo 4% T X 7 3 #il, EFEME D

I & 2 0E (50%) LEETH o, NI 2P
TIIERE, EFIEFALDICEHLLEH (50%)
Thok., £, WVAoIB CEBRALE (

33.3%) . FEFEEHI2H (66.7%) TH o=,
WP lFI CHHEBHEBFIREA BN D,

3. LDEFHOAAL TICLID2LEHRHBRER

LT £ TR e L i o T T —

B

1 R e —
Tl T L e

TR e e

s P e

T DY S R

B
'*
7




OEE (X3)

SUSD 466G TITVIEZFI A 296 (63.0%) .
ESFEBFMNLTH ( 37.0%) LFERBEI»ZH o
e FHNICKR UNONSUSO 14BI TIZ B R B A1
Bl (7.1%) . FEFEHA13H (92.9%) TDH
W, VIOZ AL TJICLD2FRKXKODENBHETDH
o PG B 01,

4. DEFHHEOQQRINRNAZA - B AELESR
HOBREOLE (K4)
RBBBOVT%# /= UL 72338 D VTEE KL 63.6%
T, LBBBOVT%2 /R L E=24F 0 F FHXK3T.5% &
e EHXTHoE (N.S.) ., Z OfE R IERBBB
\“LAD% £ > (RBBB+LAD) & & Y Z T, VI
S EXIZ145 50136, 92.9¥0EXT. FH
ZHIEEMICLIE (7.1%) T& Y. RBBB, LAD
D 7 \WRBBB (RBBB-LAD) . LBBBICXH UL A
BELBWITERXEZRLE (24 P < 0.05,
P- 0. 005 0ok B 1) o G IR ORB R -
LADD VT B IF42.1%TH Y, LBBBICH L ®

'.-_G_:ﬁ"ﬁ'—"‘g-*aﬁ.a&_‘. - E,:T{-F’, .‘—',:A‘_:""f"_.q R "' Y e

SR e

I

e EA D e

R T R R R !

g
&
;
%
g;
;“‘




PEVWERAERLEOATH>E (N.5.) .

2P, NONSUSo3F o LESHHEIL, FIVE
—DhEBENTOsBEhEEDOHTOY 7 8
OOEAHERE DD IE,

5. FBOKE, LEHBO AR A T KTARS
NE—VvolHEEMDAELDERBOFREXK
(1) DEBROERELLDEHHOAA TIC &
HLEHBFIRHK (KH)
IDIO+SUSO VT H XK L2568 = 17#], 68.0%

TH VY. HD+SUSO57.1% (218 1281) itk
LEBRER2 RSB oEMD, IDIO+NONSUS
®9.1% (115 1%]) & HD+NONSUS®D 0% (34

HOB) CNLTREBECERETHoE (&
- % 1 (R e ) B & ic, HD+SUS
FIDIO+NONSUSICLL L BB S XIVIAFHF R
ch (P <0.01 ), HD+NONSUSIC® UL TH

EmEoEmEx~LE (N.S.) .
(2) DEBOEREL LDEH T OQAQRSIN A —
vickraLESHFIRE (X6)

ol a7 g ke o Lot s

s T

e o T ok




IDIO+RBBB VTR & X (2 186 F 136, T72.2%
T, IDIO+LBBBm 15%#5f), 33.3%C kU E
Sl TchHY (P < 0.5 ), HD+RBBB®
156 84 (53.3%) X HD+LBBB® 96 sf 46 (
44.4%) IR LTCEEBEVWHEB A2 /L E (NS
) . 4 ICIDIO+RBBB+LADIX 1141 &% (100%)
CVIAFE R >, IDIO+RBBB% Fr< &2 T oM
SGHICHLTEEBEILEWERHKZRLE (
003 ¢ PRCNG5 ) RE e L0 IV TR SR BRB-LAD S
THEI R 2, 28.6%ICVIAFZI RO EICHBER
- Bl SR
(3) DEFHFHOAA T ELQRSNE - VIT &

HPOEHHEHFRE (KT)

SUS+RBBBD VT B HK 3 28F #1216, 1T
T3 Y, SUS+LBBBM4T7.1% (17HI+8E) £ Y
beaWwiErRmExL (N.S.) . NONSU B
% (5% #0%) & NONSUS+LBBBm 14.3% (T7H#]
F1f) CRHLTRERICEXTH2E (&
2 P <0.01 ), F7, SUStLBBBOVIFE X
¥ NONSUS+RBBB & NONSUS+LBBBIC k. U & W fd 7]

RN AT
¥ - b Ay

P—

R e

T AT R Lo e e S R

B e o R SR T

PR TR S AT

Saiadh il s e

8




e W89 4

: B, SUS+RBBB+LADDVIFE B X iZ 14%]/+13
Fl, 92.9% & Y., SUS+LBBB, NONSUS+RBBB,
NONSUS+LBBBICHL UL BFBRICHEBHFETH Y ( & X
P < 0.01 ). SUS+RBBB-LADIC ¥ U T % [Elkk
OREHFFRLEPLD05 3ot B 88
RBBB-LAD®D VT HEK X 57. 14T & Y, SUSH
LBBRICH L TE XX EWHA 2 RT OH T
> 7= A, NONSUS+RBBBIC® L TREEREIKCE
( P<0.05 )., NONSUS+LBBBIC X L T%
BWwEBExRLE (NS,

Rt
=
e

i

6. LDELEEERHSE, D HFELEHM
DR |

OHiEHE (CTR, R8) A51% L EERE
WEITH DD, FOD 5 OVTHEEE L 126,
52.2% T, CTRA'50% L F 0 iEFII3B DVTEHE
REI218, 48.5% L ED R H ok,
AEBEMASE (BF, K9) »0.2900 F i
izl TcdhrdH, T0H>HEDOVTHEHEE L4

TR AT
oo LTI

SRR

g

R T R T S AP ST

SRR

TR R

T RS T P Y e S

el s

PRI AR AT




T, EFA0.30l L 40l S 5D
VIERFI2IE, 52.5%ICELBREREIEDL o

VI. BE

VI, T BHEAMITHEOEBLZHEEL
DAL LEHSavy Y, RMEMFEORERRKIC
RHE»Y TR, DEMEBAOBITH L
CIKEZRERZEEELRDAEREVVADY,
oTFOZHELEEIC, BERED L LY
BIEICHT 2 FPHEREOHEETIRD TEHE
REEKNFREEL VAL, LAL, VTR %
DELDEY TRIEE) THH2ONBEH T, £
DEDICERICLEBVTENT 2 FHDREDY
FLRBRULELEEEMZ2ET 2E») TLRL
LELERETCHB30FABRKRTH B, £ T,
R THALLBVIZEBEICSECERE. £
NEFAABALTVICH T Z2EDEHEEOHR (VT
DEILELEFH) 2HETEZLRBEEINEZT N
TRIEEZ SRSV EHE A EINE

J
Y

S Y R SN S e St s RO

AW IS SR

=

BT R A RS e

R,




VIOERFICHLDERNEZIYEY S8 L TVT
OIgx—AX)] 2HLDPCLTERICXNT
ZEEBEN7 I O—-F, T LDLLERBEEYS
BEREICLDHEHAD PHROURNE 0B
IGWRRBICR D EEFEADLND, ZOKRBEBE A
AL, AFREEFHLEFHOBREFICE V
T, EBAT—TNVERHVWEBRBKESKEREY
WAHEICEUVIZFERL, VIORABKF 2 ¥
LALTHZILEEBNE LU E,

VIRBEOBF TH2H, kLY RHEEE
B¥ TV YN —LHABEREETH
LEFHEBHRBRONEDN., FEREBFLELUT
ZZAB6RNTWVLEY, BICHEEELR ST trig-
gered activity LVTE £ U BFE0 1O
LTRBZNATWID, ZThz2BEBRMICEHS
TOHELEBERTSE O L MY~
DHEROBHFHNEELPBENETICLI YA
CEARHLAIHOEEHEOARAT —HICK Y,
R BOEEIEE (slow conduction) & R &
O— K7 oy & (unidirectional block

PR RGO B RS T RO AR S e SRR e el e ,

3




) AR ULELESICHEBERZER TSI L
&80 THY, LDEOTOT S LREIC
FoTVIABIR A EFEERBFEIZIOY T
Y RFEY -~ TR EBZABRTWE I,

RAkOHETCRFEHELERHOREREKR
D70 $CL EABEIBHOBEELR £ o .o
EETHY, FOOHLOHIKCVIAFER =
B R

STVIBRICHETIRFATH DA, kT £
BEOEE (HD) oA EE # 2 L. KT8,
AQRICHDZ R H B ICHBET, BY 0364, 60%
AIDI0OTHoEZ ik, MIABHTHRWNZ
LD DETERKXODBELRELERDAT
HBYs- 1D BHEAIKBUTIEBIY>ERFEL
BEbhd,

KICVIOBFERTHDH, RliCnLEL
SICEE T30H, S0CVTAFIR L E, A
EHicasr e EE0 _EREHRHTLIONIC,
FEOREREHMRA B TLOFICVIANHE I = .,
EROHFHERBLEEZORRBERBRHO W

P
1
e
i
i
§
L A
o
b
¢
)
4
ft
I
-
4
:




CTVIABIEz L EIBEEZEoRHRE VT
WERSNEIBREZMAZELEZEOREEFT &
T30% F28%], 93.3%CVIABIR I hEZ L
22, BICEHEFBORBETVIAERERZNLED
FEMCIHOATHY, ZOLXILTOH
BREIVIOBRICBWTREBLEALEESTH 5
ZeEMNREnE, DEOFRBRKTHIEMY S
HOTVIAFR NS FELEBRFEL T, VU
LEARY=SINEFELZ NSO E X BEICH
DNEDN BEREICLDIIMNESTYyEY TR EICE
DEBROFEZIEHEZH XKD 2B,
BHERENEVTOWIEL LB YT YPY —IC& 5
EEALNE, —FHFO2HIE, EEDE
HMRABTRVIRFREAYT., AZ20HEH X i
CORVINERENE, 0L BEHTE, :
VIZzEUBABFEELTUZTZT MU —=LEDBIC
triggered activitydb & 2 b HL 5, .
LR OS> BRIICRLE &S %
FBEOEHFE (NONSUS) F14miTH 2 A, =
DOBVIABR N EOIFEMICIE, 7.1%




CBERI2oEZ LIE, NONSUSOEELBFF
PV MY —TREL, EFEEHEDITT
ETHhHdIazffiEEE, —FH, 468 0E
me RO EHHE (SUS) D63%ICVTIA 3 &
SISOEELZBFAVTYRY) —THBZE
ARESNEDN, RAXOBMEICH ULVTHEREKD
KRR, Zhid, I3 FRK
ERT E Wb B OMIA 608 i 261 (
SUSE NONSUSA & 1#1]) & Th <, VIH
REMNME O E XN 5IDI0C 18- 1T RNE0% & %
HezSHhECe A EEREEZORE. &
7=IDIOLHDIF & £ ICH0FD VT FREXTH H
CRe<EPELo>E (W2 T E, OM
FBRSLHDOEBICLIDIVIZERRICEENE
WZEeEZRTHDTDH D,
CRICVIOQRSIRZ — VI L B VTOFEX D
e (KR4) T& %A, RBBB-LADY LBBBO VT
BREICEDENIDEZ LIF, BICVTOQRS
XN B — Y MRBBBALBBBA, DX W AEFEHH
FZEEHEI>OEVICLIZVIFERICEGTEY

TR ISR TR DRSS R Py e bl




ZEERTEDTHD, F7-RBBB+LADIZI R E
MICVIZRZEANE < (92.9%) « Z 2L A'RBBB
LERDVTBREZ2EL LTV A, LY
CONRA—=VOVTICE AN TLERED

Verapamil M H % TdH 5 (Verapamil sensi-
tive VI) c &b hTH Y
19 ZoBEOVTEC> " (kEH O BIELE
AFERBRNICET D IV RY —ICkBEEX
HILC WS, B8, B, Y12 A4 F- ¥T)3 84—
YOMEEIC K DVIBEEXORE T, SUS
LRBBB+LADICB T 2 B WVIBHRENZEHEE
KEDVIBREZELET DI ENARESNE,

RBICOBELVIZIEXROBAKRICDOD VTR
ALk, DREOHFMICBExOHERZHL
53, AFRATIRHIL —&BW2CTREEF% H
W7z, CTRAS1IYLL ED DK ZRT B L CIR
DE0FUATOLIADENVEOVIFEX (K
SI @R hak. . EEH0.20ELF
ODEBEEENAEE Z TR EEFA0.300
ERIHOVIFREEX (R9) . #EOHMN

SRS TRSTAY




BEWHEHEBE2RLULEANANEELRETRRM 2
CHhDHORERE, VIOBRENELR D OLEEE
ODRBRLIYVBEZILRZDOTRARL, U
VY =L OMNBHREROHETONEW I X
DORVIRBHOBFICKFELTWDSZLEZRT
P& AN,

VI. &

1. BREHEOLEHM (V1) ORBFHOH =2 X
LLT, BRESAEYNFECEIVLESR
MOBERERA 0B F30BICVINFER = h,
VIZFROEEARBFLLTUI MY —FEX
5 hi=,

0. EBOEKBOAELTOBEICLBVIO
FRRCIEBELER LRI E, EBLER
DENIDIDBHEEZ HO, HAKEICOMIANE
LDOTHP RV LRABICBIT BRI S
BTHhreEBEALME,

3. BEMOVICB T VIS RE IS
DVTOFREXIVIERELEETHE,

e

o
ES
E
%
:
§
2
§
&
A
g
S.(
('
§




DL, EEAoOVIOFELEFENY T
U —TdYU, FEHEOVTOBFIZERFE
BEEROTNEREICELD U T Y MY — LSO
BFICLE2b0P S VW LERTEEZ DN
e

A. VTOQRSIS&Z — Vi & 52 # 3 T, RBBB+
LADIEB T 2FREMICHEWV T HEHEKAN /R
L, ZONE—VOVTOBFEN MY TV b —
ThHdZ Wiz, £, RBBB-LADE

LBBBOVIFE R XK ICIETEN 2L, VIR ICAEE
FEHLMEEEEIICLIDVIFERICITERDY
LR Sz bk,

5. CTRLEFZOBEOIRBELLTEALE
&, DEBELVIOBRERCE - EoMFRE
<, VIOBRERALBRELEEIEZERL, VIoE
FICEKBELTWBZ DN RENE,

3

RezRADICHEY, AR OHEERL &

TR

R
e

AR I R r Ay I TN

A TN TR R Y IR G R T e

!
¥
-2
3%
&
¢
i
§




e e T

L iIcERBEZBYELEIEEERFERSARRE
REANYBETHE BRICEFBLZ T,
¥, FREOHECRVWTHEBEEWEEE X
Lt REERENRIHFEZARECE
HHEULE T,




3B

i.Armbrust-Jr, C.A. ~and' Levine.d. 8.7 ' Par~
oxysmal ventricular tachycardia: A stu-

dy of one hundred and seven cases. Circ-
tlation 1:28-40, 1950

2.Horowitz, L.N.: Intracardiac electro-
physiologic studies for drug selection

in ventricular tachycardia. Circulation
75(Suppl IIT1):134-137,1987

3.Ruskin, J.N., Schoenfeld, M. H. and Geran,
H.: Role of electrophysiologic techniqu-
es 1n the selection of antiarrhythmic

drug regimens for ventricular arrhythmi-
as;: ' "Am.dlardiot. H2:410-460, 1983

4 .Wellens,H.J.J.,Brugada, P. and Steven-

son,W.G.: Programmed electrical stimu-

R

P R e L S

.

{5 3 g T3 N Bt

-
&
&
2
5
o
bt
%
@
B
W

&
%
’&x
g
g
¥




lation of the heart in patients with
life-threatening ventricular arrhythmias

What 1s the significance of induced
arrhythmias and what 1s the correct sti-
mulation protocol ? Circulation 72:1-7,
1985

5.Josephson, M. E.,Horowitz, L.N., Farshidi,
A.,Spear, J.F.,Kaster,J.A. and Moore, E.N.

Recurrent sustained ventricular tachy-
cardia. 2.Endocardial mapping. Circula-

tion 57:440-447,1978

6.Sakurai,M.,Nisino,Tl,Yosida,I.,Kato, N
and Yasuda, H.: Mechanism of chronic

recurrent 1diopathic ventricular tachy-

eardiscaloniCire v 2 ¥ =219, 1887

7.Fitzgerald, D. M., Friday, K. J., Yeung, La1
Wah,J.A., Lazzara,R. and Jackman, W. M. :

R R N S T T TG

Tl i o

£ A

RN ARG R EE

SN LG R S e

R R T R BRI

SRS

i
:




Electrogram patterns predicting success-
ful catheter ablation of ventricular ta-

chycardia. Circulation 77:806-814,1988

8.Waldo,A.L.,Arciniegas,J.G. and Klein, H

Surgical treatmemt of life-threaten-
ing ventricular arrhythmias : The role
of intraoperative mapping and considera-
tion of the presently available surgical
techniques. Prog.Cardiovasc.Dis. 23:247-
264,1981

9.Hoffman,B.F. and Rosen,M.R.: Cellular
mechanisms for cardiac arrhythmias. Cir.

Reg.49:1-15,1881

10. Rosen, M. R. and Reder,R.F.: Does tri-
ggered activity have a role in the gene-
sis of cardiac arrhythmias ? Ann.Intern

.Med. 94:794-801,1981

MR R

A S

1
&
-3
Yl
3
anl
o
%
3
3
C
-
]
|
&
;i-.
&
e
¥




11. Josephson, M. E., Horowitz, L. N.,Farshid1
,A. and Kastor,J.A.: Recurrrent sustain-

ed ventricular tachycardia. 1l.mechanisms

Circulation 57:431-440,1978

12.Wellens,H.J.J.,Duren, D.R. and Lie,K.I
.- Observation on mechanisms of ventri-

cular tachycardia in man. Circulation 54
:237-244,1976

13.E1-Sherif, N., Hope,R.R., Sherlag B.J.,
and Lazzara,R.: Re-entrant ventricular
arrhythmias in the late myvocardial in-
farction period. 2.Patterns of 1initia-

tion and termination of reentry. Circu-

fatronton: TUL~MELe, 19T
14.Bigger,J.T.,Dresdale,R.J., Heissenbu-

ttel R.H.,éWeld,F.M. and Wit,A.L.: Vent-

ricular arrhythmias in ishemic heart di-

T e R S D

SRR

R G T

®
'3
z
=
'3?
il
§
S
&




sease . Mechanism, prevalence,significan-

ce and management. Prog.Cardiovasc.Dis.
19:255-300, 1977

15. Sakurai, M., Kato,N.,Nisino, T.,Fujita K
.,Yosida, I., Akutu, M., Yasuda, H., Koike Y.,
and Saito,H.: Electrophysiological study

of paroxysmal ventricular tachycardia.
Jpn., Heart J. 23(Suppl):213-215,1882

16.Rahilly,G.T., Prystowsky, E.N.,Zipes, D.
P.,Naccarelli,G.V.,Jackman, W. M. and He-
ger,J.J.: Clinical and electrophysiolo-
gic findings in patiehts with repetitive
monomorphic ventricular tachycardia and

otherwise normal electrocardiogram. Am.

J.Cardiol.50:459-468, 1982

17.Vetter,V.L.,Josephson, M. E. and Horo-

witz, L.N.: Idiopathic recurrent sustain-

R R R AT A USRS

CRiEEDT

g
%
&
i
%
b
&
-
o
L
&

§
i




e Sty S LI

ed ventricular tachycardia in children
and adolescents. Am.J.Cardiol.47:315-322
, 1981

18. Belhassen, B., Rotmensh, H. H. and Lania-
do,S.: Response of recurrent sustained

ventricular tachycardia to verapamil.
Br.Heart J.46:679-682, 1981

19.Lin, F-C.,Finley,C.D.,Rahimtoola, 5. H.,
and Wu,D.: Idiopathic paroxysmal ventri-
cular tachycardia with a QRS pattern of

right bundle branch block and left ax1s

deviation : A unique clinical entity

with specific properties. Am.J.Cardiol.
52:95-100,1983




S Bk 8 6 E

o




Mechanisms of ventricular tachycardia induced by electro-

physiological methods in humans

Noriyoshi Kato

Department of Cardiovascular Medicine,Hokkaido University,

School of Medicine, Sapporo, Japan
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To clarify the mechanisms of ventricular tachycardia ( VT
) in humans, sixty patients ( average age, 43.9+15.8 years
) with life-threatening VT were examined electrophysiologi-
cally. Multielectrode catheters were inserted to the heart
and programmed electical stimulation was performed to induce

VT.

VT was inducible in thirty ( 50 % ) of 60 patients. IN
twenty-nine ( 93.6 % ) of these 30 patients VT was induced
by ventricular extrastimuli, suggesting that the most 1mpor-
tant mechanism for the induction of VT is reentry.

Backgroud of VT was idiopathic ( IDIO ) in 36 patients.
The remaining 24 patients had underlying heart disease ( HD
), and only two of them had old myocardial infarction ; this

was considerably different from that in USA and Europe in
which more than 70 % of patieﬁts with VT have ischemic heart
disease. Induction rate VT ( IRVT ) in IDIO and HD were
both 50 ¥ .

IRVT in 46 sustained VT was 63 % and it was significantly
higher than that in 14 non-sustained VT ( 7.1 % ).

The QRS morphology of VT was complete right bundle branch

block ( RBBB ) pattern in 33 patients [ with left axis

R RN e



deviation ( LAD ) ; 14 and without LAD ; 19 ] and left bun-
dle branch block ( LBBB ) pattern in 24 patients. IRVT was
significantly high in RBBB with LAD ( 92.9 ¥ ) compared with
RBBB ( 63.6 % ), RBBB without LAD ( 42.1 ¥ ) and LBBB (
81.5 2 )
Both cardiothoracic ratio and ejection fraction had no re-

lationship to IRVT.

Key words

paroxysmal ventricular tachycardia, programmed electrical
stimulation, mechanisms of induced ventricular tachycardia,

re-entry, sustained and non-sustained ventricular tachycar-

dia, QRS morphology of ventricular tachycardia
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Table Induction of ventricular tachycardia by programmed electri-

cal stimulations.

x ventricular tachycardia was also induced by single right

ventricular extrastimulus.

Abbreviations : RA = right atrium ; RV = right ventricle ;

LV = left ventricle

Figure 1. Actual recording of induced ventricular tachycardia ( VT ).
VT ( cycle length : 310-315 msec ) was initiated by double
extrastimuli ( Si-S2, 280 msec and S2-Ss, 280 msec ) after
basic right ventricular pacing ( S:-Si, 500 msec ).
Analog records are organized from top to bottom : ECG leads
I, II, Vi and electrogram from the right atrium ( RA ), His

bundle ( HBE ) and left ventricular distal portion and proxi-

mal portion ( LV dis, LV pro ).

Figure 2. Underlying heart disease and induction rate ( % ) of vent-

ricular tachycardia.

PR R Lt

AN AN RIS

S




Abbreviations : IDIO = idiopathic ventricular tachycardia ;
HD = ventricular tachycardia with underlying heart disease ;
DCM = dilated cardiomyopathy ; ARVD = arrhythmogenic right
ventricular dysplasia ; OMI = old myocardial infarction ; LVA

= non-ischemic left ventricular aneurysm ; MVP = mitral val-

vular prolapse.

Figure 3. Induction rate ( % ) of ventricular tachycardia ( VI ) in

sustained and non-sustained VT.

Abbreviatios : SUS = sustained ventricular tachycardia ;

NONSUS = non-sustained ventricular tachycardia.

Figure 4. QRS morphology of ventricular tachycardia ( VI ) and induc-

tion rate ( % ) of VI.

Abbreviations : RBBB = rigt bundle branch block ; LBBB =

left bundle branch block ; LAD = left axis deviation.

Figure 5. Induction rate ('% ) of ventricular tachycardia ( VT ) in
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Figure 6.

Figure 7.

sustained and non-sustained VI with or without underlying
heart disease.

Abbreviatios : IDIO = idiopathic ventricular tachycardia ;
HD = ventricular tachycardia with underlying heart disease ;
SUS = sustained ventricular tachycardia ; NONSUS = non-susta-

ined ventricular tachycardia.

Induction rate ( % ) of ventricular tachycardia ( VT ) in
different QRS morphologies of VI with or without underlying
heart disease.

Abbreviations : IDIO = idiopathic ventricular tachycardia ;
HD = ventricular tachycardia with underlying heart disease ;
RBBB = right bundle branch block ; LBBB = left bundle branch

block ; LAD = left axis deviation.

Induction rate ( % ) of ventricular tachycardia ( VT ) in

different QRS morphologies with sustained and non-sustained

VT.

et ey LS R

VRS FORG



Abbreviations : SUS = sustained ventricular tachycardia ;
NONSUS = non-sustained ventricular tachycardia ; RBBB = right

bundle branch block : LBBB = left bundle branch block LAD =

left axis deviation.

Cardiothoracic ratio ( % ) and induction rate ( % ) of ven-

Figure 8.
tricular tachycardia.
Abbreviation : CTR = cardiothoracic ratio.
Figure 9. Ejection fraction ( % ) and induction rate ( % ) of ventri-

cular tachycardia.

Abbreviation : EF = ejection fraction.
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methods no of cases ( sum )
RA single extrastimulus 0 L
RA rapid pacing 1% 1)
RV single extrastimulus 10 {41 )
RV double extrastimuli 16 (27)
RV rapid pacing 2 ( 29)
LV single extrastimulus 1 ( 30)
n = 60
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