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[1I] Ventricular Excitation in

Right Bundle Branch Block. Michio Kawasuji, First Department of Surgery, (Director:
Prof. T. Iwa) School of Medicine, Kanazawa University.
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Fig.l. Epicardial activation sequence in the canine heart before and after
production of RBBB. Panel A : The ECG monitoring throughout the procedure.
RBBB occurred at the time of incision of the main right bundle branch. Panel B
: Alteration of epicardial activation sequence. Activation time was measured in
msec after the beginning of left ventricular cavity potential. An anterior and

posterior views are shown. The right figures show epicardial activation
sequence of RBBB.
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Fig.2. Epicardial activation sequence during ventricular pacing. Fig. A shows
the control activation sequence before pacing. Activation times were measured
in msec after the beginning of left ventricular cavity potential. Fig. B and C
show epicardial activation sequence during ventricular pacing. The dotted site
was stimulated by a intramural needle electrode. Activation times were
measured in msec after the beginning of stimulation. The epicardium and the
endocardium were stimulated bipolarly in B and C respectively.
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Fig.3. Epicardial activation sequence of human hearts. Activation times were
measured in msec after the beginning of left ventricular cavity potential in
patients A, C, and D, or after the onset of QRS wave in lead Il ECG in patient B.
A : 53 year-old man with ischemic heart disease.
B : 4 year-old boy with ventricular septal defect with minimum ventricular

hypertrophy.

C: 59 year-old woman with coronary artery fistel to the pulmonary artery.

D : 50 year-old man with mitral stenosis.
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Fig.4. Epicardial activation sequence and ECG of a patient with ventricular
septal defect before and after operation. Activation times were measured in
msec after the onset of QRS wave in lead 11 ECG. The left figures show the
preoperative activation sequence and ECG, and the right figures show the
postoperative activation sequence and ECG. The dotted line indicates the area of

ventriculotomy.
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Fig.5. Epicardial activation sequence and ECG of a patient with ventricular
septal defect before and after operation. Activation times were measured in
msec after the beginning of left ventricular cavity potential. The left figures
show preoperative activation sequence and ECG. The dotted line shows the area
of ventriculotomy. In this case, RBBB occurred due to a trauma to the main
right bundle branch. The right figures show the postoperative activation

sequence and ECG.
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Fig.6. Epicardial activation sequence of ostium secundum atrial septal defect.
Activation times were measured in msec after the beginning of left ventricular
cavity potential. The right figures show the corresponding ECGs.
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Fig.7. Epicardial activation sequence of ostium secundum atrial septal defect
with left axis deviation. Anterior and posterior views are shown. Activation
times were measured in msec after the beginning of left ventricular cavity

potential. The lower left figure shows VCG (top ; frontal loop, middle ;

sagittal

loop, bottom ; horizontal loop). The lower right figure shows ECG.
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Fig.8. Epicardial activation sequence of ostium atrial septal defect. Anterior and
posterior views shown. Activation times were measured in msec after the
beginning of left ventricular cavity potential. The earliest epicardial break
through was recorded in the area indicated by the stippled mark. The lower left

figure shows VCG (top :

frontal loop, middle :

sagittal loop, bottom ;

horizontal loop). The lower right figure shows the ECG.
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Abstract

The sequence of epicardial excitation of various cardiac lesions exhibiting the
electrocardiographic pattern of RBBB was investigated by means of epicardial mapping
and the etiology of RBBB pattern in theECG was also investigated.

1. In RBBB due to trauma to the main right bundle branch, the right ventricular
activation sequence showed marked delay and the characteristic V-shaped pattern.

2. Following vertical right ventriculotomy, the right ventricular epicardial
activation showed marked delay at sites distal to the ventriculotomy but no significant
delay proximal to the ventriculotomy. Regarding postoperative RBBB, central right
bundle branch injury was able to be differentiated from distal Purkinje injury due to
right ventriculotomy by means of epicardial mapping.

3. In left ventricular pacing, the activation spread in a circular fashion with the
prolonged ventricular activation.

4. In ostium secundum defect, the right ventricular epicardial activation sequence
showed various patterns of activation delay resulting from right wventricular
hypertrophy. In ostium primum defect, the earliest epicardial activation was found in
the left posterior paraseptal area, and the right ventricular activation was similar to
ostium secundum defect.

Epicardial mapping has been the precise representation of ventricular excitation by
direct measurement of cardiac potentials and provided various informations to
investigate the electrocardiographic pattern of RBBB.




