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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




4. = e
Sitsig A - ]
i sl o3 -
s = i g i T adidec gl Il B AN ST
b -
—
4 —
—
) >
.
Y-
& .
-
s e > q e ‘VL’ i
. ” : T N Sy W O S 1y T N N o T e LD gty
= L s cuagdh s s« il MR - ¥ 154 % 5
. : - Froiza % ot 2 =



LEFEHMOBERKEIEEYNFIROBFIC
B9 2 o5

gk &=

LR R EYRERBNR 2 HE
(X HHE—%E)




EELAERCHIREREHELEFEHOER
608 (EH&E§43.9+15.6 F, mean*=S.D.)
KBWT, FEERAT —TIEZLAKCHA
L. a3 Lofgicky.0EHHE (V) O
FRERA FTOBFCODLVTRELUE

608 308 (50%) ICVIAFE RS kb,
F0>bH 0296 (93.3%) FDEOF R
ko TERSH, TOFERBFEII Y
RN —THdZEARENIE,

EELESR (H) 2D VWRREELEHS
#1 (IDIO) 36% L HDZ H 3 224 OVTE R H
L eIc50sTH o, IDIOAFZE Z 4O,
M DOHDO 72 A TRRIBMEO B AEZE (OND) AT24)
LEHTHLRIDOEZLBARBICBTIRE
SEBBEEEADLMLE,

EEROEHET (SUS) 46 o VIFEEFEK
63%C. FEEHBOEFMA (NONSUS) 148D
TIICH UEBEICERXRTH o= (P.01) ,

LB T oy - & (RBBB) @ VT33H| o VI ¥
#163.6%3C, EM 7oy 7 & (LBBB) o VT

H
]
¥
4
g
b
¢
‘l
k-
b




4B »37.5%& Wb B VWERBEZRLE (N.S.)
M. E@E{E s (LAD) % # D72 \wWRBBB (RBBB-
LAD) o VT19% o VIF R K (F42. 17 LBBBE &
b hdot, —FH. LAD%E £ 5 RBBB (RBBB+
LAD) 148 O VIEE R HKIF92. 94 CRI =& IC L L
EEZlcEhok (%4 P<0.05,P<0.01,P<0.

01) .
OB (CTR) & B E (EF) 2 OBEOD

EELr L TCEAESS DEBOREBICLD
VIERKRICEED D o =,

A R R et A ICEA S I A

T




REIOE A
_._1_




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.
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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.
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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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