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Fig. 2. Classification of the epicardial pacing site.
1, right ventricular outflow ; 2, right ventricular

mid-anterior wall ; 3,

right ventricular

low-

anterior wall ; 4, right ventricular inferior wall ;
5, right ventricular anterior base ; 6, right ventri-
cular lateral base; 7, right ventricular posterior
base; 8, right ventricular apex; 9, left ventri-
cular midanterior wall; 10, left ventricular low-
anterior wall ; 11, left ventricular posterior wall ;
12, left ventricular anterior base; 13, left ventri-
cular posterior base; 14, left ventricular para-
septal apex ; 15, left ventricular apex ; RV, right
ventricle; LV, left ventricle; PA, pulmonary

artery.

Table 1. Electrocardiogram during ventricular pacing in the postoperative pacing cases

Pacing site Iggée‘;f I I m Vi V; Ve

Ry outflow - wall 15 QR R.QS, RR\LRs RRGRR Q515 Q5 RRSIS
RV low-anterior wall 7 R,RS,RR Rg E,Rgsr’, QS, RS, rS QS QS, 1S R, RR’
RV inferior wall 6 R QS,QS, Qrs QS Qs %S, RS, QS, RRS
RV anterior base 3 RRK R R, RR' Qs, 1S QS,Rs, 1S R

RV lateral base 3 RRR RS R R, QS, ars QS rS R

RV posterior base 1 R Qs QS Qs S RS

RV apex 4 RQR QS QS Qs Qs QS, RS
LV midanterior wall 5 Q3 R R I}ﬁ}g,_éi s, RS,RS QS RSaqrs
LV low-anterior wall 1 RS QS QS R R QS

LV posterior wall 2 RRR QS QS RR’ R R, RR’
LV anterior base 1 RS R R R Rs RS

LV posterior base 2 RS, grsr’ RS, qrs qrs, QS R R Rs

LV apex (septal) 5 QS,RR,R QSRS QS, 1S, QR QS, 1S Qs QS, QR
LV apex 4 Qs R Rs,15,Q5 QS 1S

RS, rS,R, @S
Qs
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Fig.3. Representative QRS morphologies during ventricular pacing in the postoperative pacing

cases.

Abbreviations: RVO, right ventricular outflow pacing ; RVA, right ventricular mid-anterior wall
pacing ; RVLA, right ventricular low-anterior wall pacing; RVI, right ventricular inferior wall
pacing ; RVAB, right ventricular anterior base pacing; RVLB, right ventricular lateral base
pacing ; RVPB, right ventricular posterior base pacing ; RVAPX, right ventricular apex pacing:
LVA, left ventricular mid-anterior wall pacing; LVA (Low), left ventricular low-anterior wall
pacing ; LVP, left ventricular posterior wall pacing ; LVAB, left ventricular anterior base pacing ;
LVPB, left ventricular posterior base pacing ; LVAPX (Septal), left ventricular paraseptal pacing ;

LVAPX, left ventricular apex pacing.
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Fig. 4. Maximal QRS vector during epicardial pacing in the postoperative pacing cases.
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Table 2. Polarity of the initial QRS wave in the postoperative pacing cases

Site of pacing I il I aVr Vi Vs

RV outflow
RV mid-anterior wall e~ + +
RV low-anterior wall

+
RV inferior wall +
RV anterior base -+
+
+

W+

RV lateral base
RV posterior base

|
I
l
!

+ 4+ o+

LV mid-anterior wall - + + +
LV low-anterior wall +
LV posterior wall +
LV anterior base + + + +
LV posterior base +
LV apex (septal) ——~t — _ _ _ =
LV apex 4~ - _ — + .

Symbols: +, positive; —, negative; =+, isoelectoric

R Y O (EP]) RVAB (EPI) L VA (EPT) LVAPX-septal- (EPI)

RVLB (EPI)

4

RVPB (EPI)

Fig.5. Epicardial maps during ventricular pacing in the canine heart.
Abbreviations: EPI, epicardial pacing; END, endocardial pacing.
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Fig. 6. Representative QRS morphologies during ventricular pacing in the canine heart.

Table 3. Polarity of the initial QS wave in the canine heart.

Site of pacing

I

=
=
<
<

RV outflow

RV mid-anterior wall
RV low-anterior wall
RV inferior wall

RV anterior base

RV lateral base

RV posterior base

LV low-anterior wall
LV posterior

LV anterior base

LV posterior base
LV apex

+
+ + | =
4
4
|

+ o+t o+
Ho+ 1
Ho+
Ho4+

|
I
+
+ o+ 4+

HoHo
+
+
+

—~z - - - +

Symbols: +, positive; —, negative; +, isoelectoric.
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Fig.8. Epicardial maps during epicardial pacing in the infarcted canine heart. A, anterior septal
pacing in the infarcted dog; A’, anterior septal pacing in the non-infarcted dog ; B, anterior apical
pacing in the infarcted dog ; B’, anterior apical pacing in the non-infarcted dog ; C, posterior apical
pacing in the infarcted dog ; D, posterior septal pacing in the infarcted dog. Dotted zone shows
the infarcted area.
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Fig.9. Epicardial maps of clinical cases of non-ischemic ventricular tachycardia.
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Fig.10. Representative QRS morphologies in clinical cases of non-ischemic ventricular tachycardia.

Table 4. Polarity of the initial QRS wave in the clinical cases of the ventricular tachycardia.

Origin I i I aVr Vi Vs
RVO 1) - + + + - +
V) + + + + - +

(3) - + + + - +

() + + + + - +

RVAPX (1) - - - - - -
bl + - - - - +

CIVAPX () Ty T

) - - - - + +

3 + - - - + +

LVP o] + - - - + -

Symbols: +, positive; —, negative; %, isoelectoric.
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Fig.11. Epicardial maps and body surface maps of the clinical case of the ventricular tachycardia.

Symbols: +, the potential minimum ; —, the potential minimum.
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Fig.13. Location of the potential minimum at 40 msec after the onset of the QRS wave.
The potential minimum of the clinical VT and the postoperative pacing cases appeared on
the limited area of the body surface in relation to the epicardial earliest excitation site.
Each group represents the mean+S.D. (n=28). O, RV outflow type; ®, RV anterior
wall type; A, RV inferior wall type; &, RV apex type; o, LV anterior wall type; =,
LV posterior wall type ; ®, LV apex type. ’
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Abstract

The purpose of this study was to diagnose the site of the origin of ventricular tachycardia
(VT). Twelve-lead electrocardiograms (ECGs) and body surface maps of VT operated cases and
postoperative pacing cases were evaluated in relation to the earliest excitation site. The ex-
perimental model of VT was induced by stimulating different sites including the ventricular
septum in 30 dogs. The ventricular excitetion pattern (VEP) was displayed by our computer
display system of epicardial maps.

According to the pattern of QRS morphology, the direction of the maximal QRS vector and
the polarity of the initial QRS wave, ECGs of the postoperative pacing cases were classified into
14 types. They were as follows: RV outflow and RV mid-anterior wall type, RV low-anterior
wall type, RV inferior wall type, RV anterior base type, RV lateral base type, RV posterior base
type, RV apex type, LV mid-anterior wall type, LV low-anterior wall type, LV posterior wall
type, LV aneterior base type, LV posterior base type, LV paraseptal apex type and LV apex
type. Prediction of the site of VT origin in the 10 operated cases by the present classification of
ECG coincided very well with those obtained by epicardial mapping during surgery. Furtermore,
seven types of body surface maps were classified according to the location of the potential
minimum and the potential maximum at 40 msec after the onset of the QRS wave. These seven
types were as follows: RV outflow type, RV anterior wall type, RV anterior wall type, RV
inferior wall type, RV apex type, LV anterior wall type, LV posterior wall type and LV apex
type. Free wall pacing of the canine heart presented the same ECG findings and VEPs as clinical
VT cases fundamentally, In the canine heart, septal pacing could be distinguished from free wall
pacing by the following respects, the region of epicardial breakthrough, the time from the
stimulus to the epicardial breakthrough and the duration of recorded epicardial activation. In
infarcted dogs, VEPs during ventricular pacing showed different patterns from those of non-
infarcted dogs.

It was concluded that the site of non-ischemic VT origin was exactly predicted by the 12-lead
ECG and body surface maps.




