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BROEN CIRE I EHREER S REHRENT L L TEALEN 2EE L, Bachmann R & LEHR
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Abbreviations : Ao, aorta; AS, atrial septum ; A-V, atrioventricular ; AVN, atrioventri-
cular node:; BCL, basic cycle length; CL, cycle length; CS, coronary sinus; CSRT,
corrected sinus recovery time: ERP, effective refractory period; FO, fossa ovalis; FRP,
functional refractory period ; HBE, His bunble electrogram ; HRA, high right atrium IVC,
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YRR R M, HirtBREB8L0oTHRE T 3.
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OBIRAZSIC L2 28HET, [EREEICLD
Harvard 8 A TR S8 % B W CEWER W THREE
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B L OERELBERM T, [15E%FEFIC Mingograph
82 (R§E %7 0.003 ¥, FABHURFIE 5-1250 Hz) (Siemens
Elema, Az —7>) 2Av, #XDHEE 100 mm/#
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inferior vena cava; LA, left atrium ; LAW, left anterior wall; LLW, left lateral wall ; LPS,
left posterior septum; LPW, left posterior wall; LV, left ventricle; MRA, middle right
atrium ; MS, membranous sepum ; mSRT, maximum sinus recovery time ; PA, pulmonary
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Fig. 1.

Schematic representation of the experimental model for epicardial mapping.

Epicard. Mapping, atrial epicardial potential ; Stl, stimulation for right ventricle (RV);
St2, stimulation for right atrium (RA).
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Fig.2. Atrial map for epicardial excitation. In panel A, the measure points (dots) consist
of 49 points. In panel B, atrioventricular ring was divided into 9 sections.

artery ;

PV, pulmonary vein; RA, right atrium ; RAS, right anterior septum ; RAW, right

anterior wall; Ref., reference; RLW, right lateral wall; RPS, right posterior septum;
RPW, right posterior wall; RV, right ventricle; RVA, right ventricular apex; RVS,




EFCEC T 2 R R AT 127

BECENFEREO:OEE 26 »F7, £E 23 »FiDE
49 FTOPE S 2 SIEHEUBEE 2170, LERI,
I55E, OHME T EN L R Mingograph 82 % fu»
HRk DA 100, 250 mm/BTEREL S (K1), (LB
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WE% Z O(CORERERM & LT, B 5H0HR
LEhw470aryPa—S9—rBuHBETRE
B LD OEREGERAFR L (K2).

2) LETRETyErS

DBLIE Y 0 7tk EXEIR - TRER - &
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Loeon—n~ 4 B TR H-800 ] (William Harvey, %
E), AILHZEE sarns 5000 (Sarns, KE) AW
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Fig. 3. Atrial map for septal excitation. The
measure points (dots) consist of 43 points.
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cut 500 Hz) (727 5BF, HH) *#k% D ®E 200
mm/#TEHE L (K4,

BUED L), 2)OnTFhoeyvr BB nTy 1
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WRTIRAFBEHREZ IX2cm b D IR LBEERE
HOFMEMRETL 72,

3) WPW EgE#EE 7 L TOMRE

5 BRI B W THIRO BUEERE .0 F OB M@ {HE
DLAHETICRIAL, OERIBAERE Lz, #IME
BBOFIATOLE, WPW ERBEOEEKSIZ 5V TE
FIBE BB OEESIE O FTORKIBICHEL 72D &
FIffw e, HERIZETHR (Right anterior septum,
RAS), %Pk (Right posterior septum, RPS), Hff
&% (Right anterior wall, RAW), {l& (Right lateral
wall, RLW), #%B¥ (Right posterior wall, RPW)®D 5
WAz, EBE@IZHE (Left anterior wall, LAW),
fAle* (Left lateral wall, LLW), %8 (Left posterior
wall, LPW), #+hf& (Left posterior septum, LPS)
D AHFCSELL. BEMB LB GAET TR
DRIBERE, FIKEE, RMECTRARID 10%%0»
FIEH TOLER—Y ¥ 7 2170, BIRBOFERLE T
BB~y € 7 2iTotz, &, BIROESER
T g PEEERE VB LR=RAOMNISLE SR
RAMEBEEZRALLOBER—Y VI FTRLELHE
< Ey I ETL, RIGLETHRBLEFRY Y Ev
ZETo%, UMEXVBLLERERER AL
BRERSNEZRE L.,

4. ERTCEOGEHE

0FEICB WV THOIEY 7 —F VD A % 72 i3 Bk
TOAER— Y TEO A THEERKEZTVEE
FEOFEOFREEREL 7.

1. ERFEAOXTER

BF160 4 9 F T SRAFEZME—NBFE
FE T 228 Bl 0> WPW fiE & 5 12 BRI 5 {5 E BE T W45
BTk, ZDIBHEER—-Y Y, i, BERE
BRI LR LDAE < » ¥ 2 IR T U LB REGRE

ventricular septum (right ventricular side); SRT, sinus recovery time ; SVC, superior vena
cava; TV, tricuspid valve; V-A, ventriculoatrial ; VS, ventricular septum : VSD, ventri-
cular septal defect; WPW, Wolff-Parkinson-White.
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Fig.4. Schematic representation of the experimental model for atrial septal mapping.
Atrial septal mapping performed under extracorporeal circulation. mat, mat-shaped

multiple electrodes; St, stimulation for RV.
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Fig.5. Comparison of sinus node function in V-A block group and V-A conduction group.
A, cycle length (CL) during sinus rhythm ; B, corrected sinus recovery time (CSRT); C,
maximum sinus recovery time (mSRT) and control rates (p-p interval) ratio in percentage.
—%—, mean=SD; 3, V-A block group ; @, V-A conduction group ; N.S,, not significant.
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Fig. 7. Comparison of A-V conduction function in V-A block group and V-A conduction
group. A, FRP of atrioventricular node (AVN); B, ERP of AVN ; C, second (I1I°) A-V
block point ;=% -, mean+SD; &, V-A block group; @, V-A conduction group; &,0,
FRPof RA ; N.S,, not significant.
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Fig.6. Comparison of RA and RV function in V-A block group and V-A conduction group.
A, functional refractory period (FRP) of RA ; B, effective refractory period (ERP) of RA ;
C, FRP of RV; D, ERP of RV ;F%—, mean+SD; ©, V-A block group; @, V-A
conduction group; N.S., not significant.
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oz (K5).
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Fig.8. Relationship between A-V conduction and V-A conduction. A, relationship
between A-V FRP and V-A FRP; B, relationship between A-V ERP and V-A ERP; C,
relationship between second A-V block point and second V-A block point ; A, FRP of
RV ; [}, FRP of RV and FRP of RA; N.S, not significant.
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ZEIE~ y PEBBERALE ARy
B TITAVREL., 205 5 4T THEREIELE
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FEEERW (S) BCRLEEMN (V) ARBhTYL
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Fig.9. Concealed conduction in a dog with V-A block. In the both panels, ECG lead I, II,
intracardiac electrograms from high RA (HRA) and middle RA (MRA), His bundle
electrogram (HBE) and an intracardiac electrogram from RV are displayed from top to
bottom. The left panel shows HBE during sinus rhythm. In the right panel, concealed
conduction is displayed during RV pacing (S) with a CL of 380 msec. AH interval (® and
@) after RV excitation (V) is longer than other AH intervals. S, stimulus artifact; A,
atrial electrogram ; H, His bundle electrogram ; V, ventricular electrogram.
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Fig.10. V-A conduction with ventricular extrastimulas testing during basic ventricular and
atrial simultaneous pacing. V-A conduction is proved in a dog with V-A block during RV
pacing, by a ventricular premature beat (V,) given during ventricular and atrial
simultaneous pacing (S;) with a basic cycle length (BCL) of 300 msec. S,, basic drive
stimulus artifact; S,, premature test stimulus artifact; V,, premature ventricular
electogram ; A’,, atrial electrogram ; A, atrial electrogram (sinus rhythm); H, His
boundle electrogram (sinus rhythm); V, ventricular electrogram (sinus rhythm).

125
120

Fig.11. Epicardial map during V-A conduction Fig. 12. Septal map during V-A conduction. The
with RV pacing. The ealiest excitation point(¥) earliest excitation point(¥) located at the middle
located near the right posterior septum. The portion of the septal leaflet of the tricuspid valve.
numbers indicated in the map are activation The numbers indicated in the map are activation
times (msec). Dotted areas mean early excita- times (msec) measured from the onset of the RV

tion areas. pacing spike.
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Fig.13. Retrograde activation of the His bundle. It was recorded with a premature
ventricular beat (V,) during RV pacing (S,) with a BCL of 350 msec. His activation
sequence during A-V conduction (H, V) and during V-A conduction (H”;, {) is in opposite
order.; S,, basic drive stimulus artifact; S,, premature test stimulus artifact; V,,
ventricular electrogram of basic response ; V,, premature ventricular electrogram; A’; &
A’;, atrial electrogram; H;, His bundle electrogram (V-A conduction); A, atrial
electrogram (sinus rhythm); H, His bundle electrogram (sinus rhythm); V, ventricular

electrogram (sinus rhythm).
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(except sinus rhythm).

Fig. 14. Experimental atrial epicardial excitement patterns during atrial stimulation in
dogs.

A, stimulated point ; dotted area, early excitation area; %, the

earliest excitation point.
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Fig. 15. Experimental atrial excitement patterns during atrial septal stimulation in dogs.

In the left panel, epicardial maps are shown.

In the right panel, septal maps are shown.

Each number reveals arrival time (msec) of excitation from a stimulated point in RAS and
a reference point (RA appendage) in RPS. A, the earliest excitation point in the

epicardial map ; %, stimulated point.
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In man, atrial epicardial

mapping was performed only at RA. Each number reveals arrival time (msec) of

Fig.16. Atrial epicardial map during V-A conduction in man.
excitation from a stimulated point or a reference point.

A, the earliest excitation point ;

dotted area, early excitation area; Ref. 1, The reference point is the onset of R-wave

(ECG-1I lead).

Ref. 2, The reference point is RA appendage.
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Abstract

The present study was pursued to investigate the ventriculoatrial (V-A) conduction pathway
in the presence of normal atrioventricular (A-V) conduction and the patterns of V-A conduction
in Wolff-Parkinson-White (WPW) syndrome. Electrophysiological studies were conducted using
intracardiac electrocardiogram, programmed intracardiac stimulation and atrial mapping. In 26
of 41 dogs which had intact A-V conduction, V-A conduction occurred with the ventricular
pacing at a variety of constant rates. In 7 of 15 dogs demonstrating V-A blocks with that meth-
od, V-A conduction was assessed by other methods. All of them proved to have V-A conduction
with the ventricular extrastimulus testing during basic ventricular and atrial simultaneous pacing,
atropine, thoracotomy, extracorporeal circulation or resection of the sinus node. Epicardial and
septal atrial mapping revealed that the earliest excitation point was the middle portion of the
septal leaflet of the tricuspid valve, where the A-V node existed. Retrograde activation of His
bundle was observed. These findings suggest that V-A conduction in dogs with normal A-V
conduction is retrograde conduction through a normal conduction pathway, and exists in all
dogs, but its appearance was affected by functional differences. In order to analyze in detail
retrograde atrial sequence in WPW syndrome, atrial epicardial mapping was performed in man
and experimentally in dogs. Atrial excitation passed to another atrium over Bachmann’s bundle
and the posterior septum, and was conducted through internodal tracts. It demonstrated charact-
eristic atrial excitation patterns correlated to the sites of the accessory conduction pathway
(ACP), and atrial epicardial mapping localized the portion of ACP accurately. Based on the
results of the présent study, more definitive diagnosis, and more appropriate treatment for
arrhythmias will be achieved.




