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Fig.2. Epicardial mapping points of the map-
ping system. A, standard 87 mapping points ;
B, abbreviated 53 mapping points. Mapping
points are presented by closed circles.

Fig. 4. Classification of the septal pacing site.
A, left ventricular high anterior septum; B,
left ventricular middle anterior septum; C,
left ventricular low anterior septum: D, left
ventricular high posterior septum; E, left
ventricular middle posterior septum; F, left
ventricular low posterior septum; G, right
ventricular high anterior septum; H, right
ventricular middle anterior septum; I, right
ventricular low anterior septum; J, right
ventricular high posterior septum; K, right
ventricular middle posterior septum; L, right
ventricular low posterior septum.
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Fig.5. Epicardial map during sinus rhythm.
4, the earliest exciting point; A, the latest
exciting point; A, anterior paraseptal early
excitation area; B, early excitation area of
right bundle branch lesion ; C, early excitation
area of left bundle branch lesion.
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Fig.8. Epicardial map during left ventricular
high anterior septal pacing. ¥, the earliest
exciting point ; A, the latest exciting point.
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Fig.9. Epicardial map during left ventricular
middle anterior septal pacing. %, the earliest
exciting point ; A, the latest exciting point.
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Fig.10. Epicardial map during left ventricular
low anterior septal pacing. A is the standard
pattern. The earliest exciting point is pres-
ented at low anterior septal site near the
pacing point. B is the special pattern which
shows the apical earliest excitation. ¥, the
earliest exciting point; A, the latest exciting
point.
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Fig.16. Epicardial map during right ventricular
low anterior septal pacing. %, the earliest
exciting point; A, the latest exciting point.
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Fig.19. Epicardial map during right ventricular
low posterior septal pacing. ¥, the earliest
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Fig.20. Locatin of the earliest exciting points
and latest exciting points during left ventric-
ular anterior septal pacing. Six pacing sites
are classified in two high anterior (@—Q),
one middle anterior (A—A) and three low
anterior septum (M—{J). The closed and
open symbols mean respectively the earliest
and latest exciting points.
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Fig.21. Location of the earliest exciting points
and latest exciting points during left ventric-
ular posterior septal pacing. Eight pacing
sites are classified in four high posterior
(@—O), two middle posterior (A—A) and
two low posterior septum (B—[]). The
closed and open symbols mean respectively
the earliest and latest exciting points.

Fig.22 Location of the earliest exciting points
and latest exciting points during right ventric-
ular anterior septal pacing. Ten pacing sites
are classified in four high anterior (@—O),
three middle anterior (A—A) and four low
anterior septum (B—[J). The closed and
open symbols mean respectively the earliest
and latest exciting points.
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Fig.23. Location of the earliest exciting points
and latest exciting points during right ventric-
ular posterior septal pacing. Eight pacing
sites are classified in three high posterior
(®@—QO), three middle posterior (A—aA) and
two low posterior septum (B—{1). The
closed and open symbols mean respectively
the earliest and latest exciting points.
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Fig.25. Correlation diagram between anterior- Depth of stimulating electrode from apex
posterior ratio of depth of the stimulating Fig.27. Correlation diagram between depth of
electrodes and anterior-posterior ratio of the stimulating electrodes from apex and the
interval between stimulation and break- time from the stimulus to apical excitation.
through. Correlation coefficient (r) is 0.840 Correlation coefficient (r) is 0.753 (N =25,
(N=18, p<0.001). The line of best fit (Y= p<0.001). The line of best fit (Y=0.70X+

0.44X+0.91) is shown. 17.86) is shown.
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Table 1. Relation between pacing sites and location of the earliest and

the latest exciting points.

Location of EEP Location of LEP
Pacing site
LV LV RV
LV 7(50.0%) 7(50.0%) 4(28.6%) 10(71.4%)
RV 5(26.3%) 14(73.7%> 18(94.7%) 1( 5.3%)

EEP, earliest exciting point: LEP, latest exciting point
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Table2. Relation between pacing sites and early excitation of

bundle branch lesion.

Early excitation area
Pacing site LBB lesion RBB lesion Apical lesion
LV ANT. 2(33.3%) 0 1(16.7%)
LV POST. 1(12.5%) 0 0
RV ANT. 0 8(72.7%) 1€ 9.1%)
RV POST. 0 0 1(12.5%)

LBB, left bundle branch: RBB, right bundle branch.

Table 3. Relation between pacing sites and
conduction delay.

Direction of conduction delay

Pacing site RV-LV LV-RV
LV 4(30.8%) 13(92.9%)
RV 18(94.7%) 0
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Abstract

To determine the source of excitation in ventricular tachycardia arising from the septum, the pre-
sent study addressed the epicardial ventriculdr activation pattern, by experimental septal pacing at
different locations in ninoteen mongrel dogs. Thirty-three bipolar stimulating elcctrodes were placed
on the ventricular septllm to simulate ventricular tachycardia, and bipolar electrocardiograms were
recorded from 87 epicardial points on the ventricle to construct an isochronous map by a computer-
ized mapping system. The pacing locations were classified into 12 segments on the septum : right or
left; anterior or posterior; upper middle or lower. Normal ventricular excitation through the conduc-
tion pathway revealed that the earliest point of excitation was at the right anterior lower paraseptal
area, followed by another early point at the bilateral bundle branch area. The 87-point-mapping sys-
tem was more valuable in analysing ventricular tachycardia than the 53-point-mapping system, and
the epicardial activation patterns were characterized for each stimulation on the septal segments. The
early excitation on both bundle branch areas, the delayed conduction on the paraseptal area and the
later points of excitation were located laterally to the stimulated septal side. In addition, the location
of the earlier and later epicardial excitation points determined the exact stimulated segment out of 6
segments on either side. The depth of the pacing points from the epicardium, correlated with the con-
duction time from stimulation to epicardial breakthrough (p<0.001) The anterior-posterior ratio of
depth of the pacing points from the epicardium, also correlated with that of the conduction time from
epicardial breakthrough (p<0.001). The conduction velocity in the ventricular septum depended on
its direction being faster in the long axis direction (1.43m/sec) than in the anteroposterior direction
(0.55m/sec). In conclusion, according to the information obtained from thc epicardial activalion map,
except for the earliest apical excitation point through the conduction pathway, the source of excitation
in ventricular tachycardia could be determined.



