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= Abstract=

Experimental Study on Ventricular Fusion in Wolff-Parkinson-White Syndrome

Chong Sang Kim, M.D., Seung Sok Chun, M.D., Joon Chul Park, M.D,,
Chul Min Kim, M.D,, In Soo Park, M.D., Jae Hyung Kim, M.D.,
Kyu Bo Choi, M.D., Soon Jo Hong, M.D.

Department of Internal Medicine, Catholic University Medical College

WPW syndrome is the most common variety of preexcitaton syndrome in which whole or part of
ventricular muscle is activated by the atrial impulse earlier than would be expected if the impulse
reached the ventricle by way of normal conduction system alone. WPW sydrome results from exis-
tence of accessory muscle bridge(atrio ventricular connection) between atrium and ventricle.

The ventricular complex observed in WPW syndrome during periods of sinus rhythm is the result
of fusion, with initial phase of ventricular activation representing excitation via accessory pathway
-and later forces produced by excitation of residual portions of ventricle via normal His-Purkinje
system. The variations in QRS aberrancy in WPW syndrome depend on varying degree of preexcita-
tion.

This experimental study was undertaken to increase our knowledge on the ventricular fusion
in WPW syndrome through epicardial mapping after experimental induction of ventricular preexcita-
tion of WPW type.

In 5 normal dogs, the heart was widely exposed through transverse thoracotomy and positioned
in a pericardial cradle, then electric wires were fixed on the epicardium of right atrium and ventricular
bases(anterobasal and posterobasal) areas of right ventricle, anterobasal and poaterobasal areas of
left ventricle for atrial and ventricular pacing. Epicardial mapping was then performed during atrial
pacing alone and during atrioventricular sequential pacing at the same rate. Atrioventricular sequential
pacing was done with various short AV intervals(60-110 msec) for the purpose of premature stimula-
tion on ventricular base. _

In mapping we used the grid system which consisted of 29 areas to cover the right ventricle
and 23 areas to cover the left ventricle. We drew 9 epicardial isochrone maps in 5 dogs. The epicardial
data during atrio-ventricular sequential pacing were then compared with those during atrial pacing
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at an identical rate to study the ventricular fusion in WPW syndrome.

The results were as follows -

1) The preexciting wave spread radially from the stimulated basal area to the right and left(or

anterior and posterior wall) and the apex.

2) Preexciting wavefronts collided with the normal wavefronts in a wide range of ventricular

activation time.

3) Preexcited area was widened according to the degree of the shortening of the AV interval.
4) The duration of ventricular activation was greater in preexcited ventricles than in normally
activated ventricles. The more prematurely the ventricle was stimulated, the greater the duration

of ventricular activation was.

KEY WORDS : Wolff-Parkinson-White syndrome * Ventricular fusion * Epicardial mapping.
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Fig. 1. Schematic illustration of atrioventricular sequential pacing.

SVC : superior vena cava, IVC

* inferior vena cava, RAA  right atrial ap-

pendage, RV ! right ventricle, LV . left ventricle.

Table 1. Ventricular pacing sites and AV intervals of atrioventricular sequential pacing in 5 dogs

PR interval during

Dog No. atrial pacing Ventrcular pacing site AV interval
(msec) (msec)
1 104 2nterobasal area of RV 80, 60
2 120 posterobasal area of RV 110, 90
3 112 anterobasal area of LV 90, 70
4 128 posterobasal area of LV 90, 70
5 136 anterobasal area of RV %0

& anterobasal area of LV

RV  right ventricle, LV - left ventricle
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Fig. 2. Epicardial grid for mapping. In this and subsequent maps the anterior, left lateral and posterior views
are shown. The heart is schematically divided into 52 areas(RV-29 areas + LV-23 areas) on which activation
data are recorded. The combination of letter and number indicates the epicardial point.

RV ! right ventricle, LV : left ventricle, RA : right atrium, LA © left atrium, LAA ' left atrial appendage,
PA * pulmonary artery, IVS ! interventricular septum, A : cardiac apex.
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Fig. 3. An example of local activation times in a dog(No. 4). Numbers above the line were obtained during
atrial pacing, and those below the line during AV sequential pacing (70 msec AV interval) at area A;.  Sha-
ded area represents preexcited area during AV sequential pacing.
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80 90 100 110 120 130 msec

Fig. 4. Epicardial excitaion pattern during AV sequential pacing (80 msec AV interval) at area E(anterobasal
area of right ventricle) in dog 1. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 5. Epicardial excitation pattern during AV sequential pacing (60 msec AV interval) at area Ei(anterobasal

area of right ventricle) in dog 1. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 6. Epicardial excitation pattern during AV sequential pacing (110 msec AV interval) at area G(posterobasal
area of right ventricle) in dog 2. Thick dot lines represent collision site of preexcitation and normal

wavefronts.
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Fig. 7. Epicardial excitation pattern during AV sequential pacing (90 msec AV interval) at area Gi(posterobasal
area of right ventricle) in dog 2. Thick dot lines represent collision site of preexcitation and nomal
wavefronts.
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Fig. 8. Epicardial excitation pattern during AV sequential pacing (90 msec AV interval) at area As(anterobasal
area of left ventricle) in dog 3. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 9. Epicardial excitation pattern during AV sequential pacing (70 msec AV interval) at area As(anterobasal
area of left ventricle) in dog 3. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 10. Epicardial excitation pattern during AV sequential pacing (90 msec AV interval) at area A-(posterobasal
area of left ventricle) in dog 4. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 11. Epicardial excitation pattern during AV sequential pacing (70 msec AV interval) at area A;(posterobasal
area of left ventricle) in dog 4. Thick dot lines represent collision site of preexcitation and normal
wavefronts.
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Fig. 12. Epicardial excitation pattern during AV sequential pacing (90 msec AV interval) at both area E; and
As in dog 5. Thick dot lines represent collision site of preexcitaiton and normal wavefronts.
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