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Effect of Perinodal Cryosurgery

Byung-Chul Chang, M.D., Constance M. Stone, M.D.,* Richard B. Schuessler, Ph.D.,*
Barry H. Branham, M.S.,* Bum Koo Cho, M.D., John P. Boineau, M.D.,* James L. Cox, M.D.*

Division of Cardiovascular Surgery, Yonsei Cardiovascular Center, Yonsei University College of Medicine,
Seoul, Korea
*Division of Cardiothoracic Surgery, Washington University School of Medicine,
St Louis, Missouri, US.A.

The AV node is a structure in the atrial septum at the atrioventricular junction. The
atrial septum is important for various types of supraventricular arrhythmia especially for
AV nodc reentrant tachycardia. In this study. it was aimed to understand the electrical
propagation in the atrium and the atrial septum. as well as the effects of perinodal cryosur-
gery.

Eleven mongrel dogs weighing between 26.0kg and 34.5kg were divided into control(5
dogs) and cryosurgery(6 dogs) group. The animals were anesthetized with pentobarbital
sodium(30 mg/kg) and under a normothermic total cardiopulmonary bypass, endocardial
template clectrodes(left atrium 3 124, right atrium : 128 bipolar electrodes) were placed into
the both atria. The endocardial electrical activation was recorded using a 256 channel com-
puterized mapping system during normal sinus rhythm. atrial pacing. and ventricular pacing.
For the cryosurgery group. the endocardial electrical activation was recorded after eight
wecks of discrete perinodal cryosurgery.

The results are as followings :

1) The electrical propagation from the SA node to the AV node occurred mainly through
thick muscle band of the crista terminalis of the right atrium and anterior limbus fossa
ovalis.

2) Electrophysiologically. the atrial septum appeared to be 2 layers.

3) During ventricular pacing. the center of the Koch triangle was the first to respond
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to activation. When the atrial septum of the AV nodal area was activated, the electrical
activations propagated asymmetrically and the activity of the left atrium was propagated
through the Bachmann’s bundle. The left atrial side of the atrial septum was activated
10-15 msec later than the right side during ventricular pacing.

4) The cryosurgery did not change any significant difference in the AH, HV, AV node
effective refractory period and AV node Wenckebach period. However, the ventriculo-atrial
conduction was blocked in 50% of the animals.

5) In cryosurgery group. the electrical propagation from the SA nodal area to both atria
was similar to the control group except along side the vertical right atrial incision site.

6) The endocardial activation map in the cryosurgery group showed that the activation
was spread out from the lateral atrial tissue outside of the cryolesions. The left atrial side
of the atrial septum was was activated 6-19 msec later than the right atrial side.

In conclusion. electrophysiologically the atrial septum appears to be composed of 2 layers
and there is no direct electrical propagation between the AV node and the left atrial side
of the atrial septum. The cryosurgery did not influence the electrial activation sequence
from the SA node to the AV node except the site of cryolesion.

KEY WORDS : Atrial septum * Electrical propagtion * AV node reentry * Cryosurgery.
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SCL AH HV AVWB AVNERP SCL AH HV AVWB AVNERP SCL AH HV AVWB AVNERP

399 62 24 160 155 375 75 27 180 140 455 87 34 200 160

490 72 3% 200 160 398 92 26 180 180 303 86 28 180 180

376 64 27 160 160 389 67 37 200 180 340 94 29 180 175

416 55 27 180 155 385 59 27 160 160 385 64 30 180 180

462 68 31 200 160 389 68 36 180 120 384 95 36 180 170

391 68 24 160 130 384 77 24 180 145

I 428.0 64.2 28.4 180.0 158.0 387.8 71.5 295 171.7 151.7 375.2 83.8 30.2 1833 168.3
+SD 468 6.4 3.6 200 2.7 76118 55 15.1 25.6 51.111.7 43 8.1 18.7
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bach Period, AVNERP : Atrioventricular Node Effective Refractorv Period, SD ; Standard Deviation
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