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During our study, one patient without LP and with high grade of OTd ('~20 
ms) died suddenly. The in(~denco of LP was not cr~ersnt in the two groups 
of patients. The strong association of increased QTd with V'l'in HC suggests 
that pa~ents with Iffe-thmatesing affhythmies could be Identified by means 
of this simple parameter. 
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2:00 
Red'~bribulion of Gap Junction Protein Connexin43 
After Radlohequency Ablation of Dog Atrial 
Myocardlum 

X'~o-dt Huang, Mgton L Pmsaler. Arit Elvas, Douglas P, Ztpas. Krannert 
Institute of Cardiology and Roudebush VAMC, Indiana Universily Medical 
School, Indianapolis, IN 

The p~pese of this s~ly  was to investigate the pattern of connexin4,'~ (C:~43) 
g a p j ~ n  o%ln'bution in dogs with pacing-induced atrial f~'llation (AF) that 
underwent red~fmquenoy catheter ablation (RFA). Complete AV nodal block 
was I='oduced in three adult dogs by RFA of the AV junction. The atria re- 
colved atdal pacomake~ ixogmnvned to pace at 20-30 Hz ~ d  ventdcular 
pacemakers programmed at a cycle length Ot 750 ms. Spentansous atdal 
fibdilation was produesd after 10-14 weeks of pacing. Dogs then underwent 
RFA of the atria that terminated AF and were sacrificed, The right atrial roof 
was fixed in Zn formalin and double labeled with Cx43 and wheat germ ag- 
glutinin 0NGA). Double labeling with WGA allowed definition of the atrial coil 
borders and odenta~n of the immunostained C7x43. Confoeal microscopy 
of optical sociions revealed abundant Cx43 expression that was located (as 
expected) to interoalated discs and to a lesser extent in side to side junctions. 
RFA of the right atda terminated the AF and resulled in extensive fibrosis 
with loss of Cx43 atakling. In some areas, surviving myocytes clustered as 
islands sulTounded by hl)rotic ILssue. Hontatoxylin and Eosin staining showed 
normal muscle configuration but Cx43 immun0stalnlng indicated a redisffibu- 
~on of the Cx43 channel protein in these sun,'iving mycocytes. WGA labeling 
demonstrated defects in the circumferential staining of Ihe surface of the 
atdal myocytes and redistribution of Cx43 within these sun/iving myocytes to 
iod distinct from the intercalated discs. These results suggest that areas of 
the atrium ablated by RFA may not have normal electrical coupling by Cx43 
gap junction channels, eves in sundving affial rnuscte ceils. RFZi caused 
remedelin~ of CX43 whiCh very probably affected cond~-tion. In s~r~tmary, 
these data suggest that some of the effects of RFA may be mediated by loss 
or remodeling of gap junction channels. 

2:15 
~ Mechanism of Termination of Reentrant Wave 

Fronts in the Atrium: Impll¢~ations for Prevention of 
Atr ial  Rbrl l lat ion 

James J.C. Ong, John J. Lee, Ouetan Hough, Kamyar Kamjoo, Hrayr 
S, Kafagueuzian, Peng-Shong Chen. C, edars-Sina/Met/~/.4, CA 

The mechanism by which single strong 10rematore stimuli ($2) induce atrial 
tibdliation (AF) was studied In 6 open-chest dogs. A plaque electrode array 
with 480 bipolar ele¢trsdes (1.6 mm resolution) was placed epicardially on 
the fight (n - 4) or the left atrium (n = 2). An $2 was given in the center of 
the plaque scanning diastole following a train of 8 baseline stimuli (St) from 
the edge Of the piaque. 

Rasutts: In 30 erasers reentrant wave fronts (RWF) were induced (S1S~ 
159 :E 12 ms, 43 4- 26 mA). Earliest activation following $2 was in the regton 
between $1 and $2 and form a slugle rotor (n = 11) or a'figure of 8" (n = 19) 
reentry. These RWF (cycle length [CL] 110 :E 11 ms) persisted for 3.1 + 1.6 
cycles (342 4- 199 ms) and terminated: 1) spontaneously without apparent 
changes In WF characteristics (n : 8), 2) when they meandered out of the 
mapped region (n = 4), 3) when the leading edge of RWF excited the core of 
reentry (n = 10), and 4) when critically timed WF from outside the mapped 
region captured the core (n = 8). Of 30 episodes of RWF, 21 degenerated 
into AF (CL 110 4- 9 ms) white 9 dkl not (CL 113 4- 19 ms, p = NS). RWF 
that degenerated had longer life span than those that did not (3.5 4- 1.7 ve 
1.9 4- 1.0 cycles, p < 0,05), When the initial RWF were terminated by direct 
excitation of the core (n = 18), "late" termination (at 3,7 4-1.8 cycles) did not 
prevent development of AF while "early" termination (~, 1.1 4- 0.9 cydes, p = 
0,07) aborted AF. 

Conc/usfons: (1) RWF are present at the initial stage of AF induced by 
single strong premature stimuli. (2) They have a limited life span and must 

persist for 3.5 + 1.7 cycles for AF to occur. (3) They can be terminated by 
direct excitation of the core. (4) Early termination of these RWF appears to 
prevent degenorstton into AF. 

2:30 
~ converelon Non-Stationary to Stationary of 

Reentmnt Wave Front With • Critically.Sized 
Anatomical Obstacle In the A ldum 

Takanori Ikeda, Takumi Uchide, William J. Mandel, Peng-$heng Chert, 
Hrayr S. Karugueuz~n. D/v/s/on of Card/o~,  C.edars-Sina/Med/ca/ 
Cente¢ Department of Medicine, UCLA, Los Angeles, CA 

Acatylcholine (ACh) destabilizes ~ n a l  reentrant wave fronts (RWF) by 
causing them 1o meander from on~ atrial site to another. We llypofhesized 
that an obstacle of a critical size stabilizes the wandering RWF by anchoring 
it to the obstacle. Eight isolated canine right atrial tissues (3.8 by 3.2 ¢m) 
were mounted in a tissue bath and the endocardial isnohrenal activation 
maps of an S2-ioduced reentrant activity corlatructnd using up to 480 bipolar 
elediredes (1.6 mm Intereleclrede distance). Consecutive (up II) 8 sec) RWF 
activity was also visualized dynamically on a computer sc'~en, Holes of 2 
to 10 mm diameters were created in the center of the tissue with punch 
biopsies and the dynamics of the induced RWF were evaluated after each 
test lesion in the presence of ACh (5/~M). ACh shortened the refractory 
pedod from 99 =t: 14 ms to 58 4- 10 ms. When no lesion was I~'e~ent, 
the induo~ RWF meandered in a conoanttio and irregular manner, whioh 
eye,dually underwent breakup to multiple and/or disorganized wave fronts. 
Hole sizes of 2-4 mm diameter had ilo effect on the stability of the RWR The 
induced RWF condnued to meander and underwent ~ causing the 
formation of new RWFs. However, when the hole diameter was increased to 
6 mm and up to 8 and 10 ram, the RWF became stationary and stable by 
anchoring to the central hole. No wave breakup or disorganization occurred. 
We conclude that induced functional RWF in the atrium in the presence of 
ACh am non-stationary and u n ~  tom.ak~. Holes ol critJcat size (i.e., >_ 
6 ram) stabilize the RWF and prevent wave front i~lities. These findings 
may have relevance to lesions created in clinical settings to control atrial 
fibrillation. 

2 :45 
[ " ~  Effects of Acute Right  Atr ial Pressure Load on 

Conduct ion and Rehactor iness 
Ruedigar Backer° Klmton D. Fre~3ang, Alexander Bauer, Frederik Voes, 
Julia C. Senges, Mustafa Oezbek, Wolfgang Scl¢.~Is, D~ost/ment of 
CaMiology, Universily Of Heidelberg, Germany 

The increase in ab'ial pressure associated with the onset of atrial fibrillation 
might directly affect electmphysioiogio properties and thereby favor the sus- 
tenenoe of the arrbythmia. To analyze the effects of acute right atrial pressure 
load on conduction and mfr,~ctodnees, a custom-designed electm¢~ array 
containing 128 bipolar electrodes was placed on the epicardial .~urface of 
both atria in 5 normal beagle dogs. Using a computerized multiplexer map- 
ping system, epicardial activation maps were constructed and local effective 
refractory periods (ERPs) at 13 4- 2 randomly selected right (RA) and left 
atrial (LA) sites were determined before and after banding of the pulmon¢,¥ 
artery. During banding, RA pressure increased by 3 4-1.7 nlreHg, Syatemio 
pressure decreased by 20:1:9 mmHg and heart rate dropped by 11 4- 11 
bpm. The epicanJial activation pattern remained basically unchanged, RA 
and LA activation time was 43 4- 9 and 36 ± 4 ms (control) versus 45 4- 8 
and 37 4- 7 ms (banding), respective~ (p > 0.05, conlm! versus banding). 
Effects on atrial ERPs are summarized in the table below. 

Control B.P.nding p = 
RA ERP (ms) 129:E 17 i 19 .16  0.002 
LA ERP (n~) t10 :E 18 114 :E 21 0,154 

Conclusions: Acute right atrial pressure load results in shortening of ERPs 
in the RA, but not in the I.A. This suggests a direct effect of atrial pressure 
on local electrophysidingic properties rather than a secondary effect due 
to autonomic counterregulatfon. Local changes in ERP might increase the 
dispersion of refractoriness and thereby favor reentp/. 

3:00 
~ Pectinate Muscle Network and Wave Front 

Curvature Contr ibute to Slow Conduct ion and 
Reentry in the At r ium 

Jes6 Jalife, Richan:l A. Gray. SUNY Health Science Center, Syracuse. NY 

It is uncertain whether the highly complex branching network of pactinata 
muscles in the atrial subandocaKlium is involved in the initiation or main- 




