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Summary

Pacemaker activity at a site proximal to the area of a conduction disturbance has been postulated
as depressing conduction in late diastole (phase 4 block). To elucidate the correlation between the site
of phase 4 depolarization and that of a conduction disturbance, we examined seven patients with inter-
mittent Wolff-Parkinson-White syndrome who had tachycardia (phase 3) and bradycardia (phase 4)
dependent on block in the accessory pathway.

In each patient, antegrade conduction over the accessory pathway was absent at the sinus rate. Dur-
ing premature atrial stimulation a ‘‘ window *’ of accessory pathway conduction was identified in each
patient. The outer limit of the window ranged from 420 to 670 ms; the inner limit, from 330 to 620
ms. The duration of the window ranged from 20 to 160 ms. Four patients with orthodromic atrio-
ventricular reentrant tachycardia exhibited preserved retrograde accessory pathway conduction. In one
patient with unsustained orthodromic atrioventricular reentrant tachycardia, retrograde accessory
pathway conduction also exhibited phase 3 and phase 4 blocks. The remaining two patients had no
retrograde accessory pathway conduction. In two patients, retrograde concealed conduction in the
accessory pathway induced by ventricular stimulation eliminated a phase 4 block in antegrade accessory
pathway conduction.

These results suggest that 1) an antegrade phase 4 block may have phase 4 depolarization in the
accessory pathway and block at the ventricular insertion of the accessory pathway; 2) a retrograde
phase 4 block may have a conduction disturbance at the atrial insertion of the accessory pathway;
and 3) a complete retrograde block may occur at the atrial insertion of the accessory pathway.

Key words
Intermittent WPW syndrome Antegrade and retrograde conductions Automaticity

BILEHERKRE F-AE The Second Department of Internal Medicine, To-
Biumta 2630 (7930-01) : yama Medical and Pharmaceutical University, Sugi-

tani 2630, Toyama 930-01
Received for publication January 19, 1989; accepted May 13, 1989 (Ref. No. 36-66)

— 217 —



%*, 1:‘:1:53) w, 1EZh

B 3]

BixB WPW SEREEE O »—-o iz Rosen-
baum & DB L34 T v v 7 BNhp 310,
Singer XMV EBEIC L 2ERP S, 4T n
v 7 HBRICRBEBEER O 4 BB ALET H
LW LIY. Lz APESR, Antzelevitch &
i3 Purkinje #i#t% B v 7= sucrose gap #ic k%
ER» L, 47w v 7 IREB OBELEIKE
T35 LHELLY. FThbb 4RI D FEAL
CEEEEFFET R4y s L
v, TOHFDORE, CEIEEShRNEWIH
RTHD. I THE, TRFAEREAERIK
TRTFNVEEERDT, LEREIHISHEY oMk
WrERET 2L, —E®D zone ¥ FoTTLFRE
2T 5 MRE WPW SR 7 4% i,
BUCER O IETEE L fTRE O BRSNS
BEmIt Lz, &5 ICRURER O BBl & (i
EMOM BRI — i RIE TR
WTHBE L.

7 &
PERDFET2IBEIT 44D 6F Bifs 7 —
7N & IR A L, WALARE (HRA), A%

DRER (RV), His stfgisg (HB), @#lkiA (CS)
CHEB L. BEEOLERO3IFE L 40 2 5

500Hz o 7 ¢ p#—CHUELELBNENE,
RIERIZI v =75 7 0 b IcHies 0 BEEE 50 2L
100 mm/sec TR L. FHED 2 4%, 18 2 msec
DR E B AR R AELRTIZME . O
BEcRLEOERFRMECLY, Bk 1:1 §
EREE, KK 1:] EEREEZRFTLE. O
B E 7 idLE © 8 EEARIM S oB&icmx
T BHF% S, HFEZ 10msec FoMHMEL, L
L LER IV RGER O R E R,
OB RIS IR & IERENE U 7B, T 5
HHh B EKOLERERME A A2 % outer
limit, H/ho[EfE% inner limit & L, #=nE%
Fn & EHE D window DIF & L iz

L5 S

THFRIZRBNT S, AR RS &
N LIBEBEIRL B R - . BEAETSNR
EifThs, disopyramide 300 mg ARFH o iEH 2
FRE, 3T _RTERETH -2 DEREH
Bz X 0 BIREK 2 3 5 RE S HER T 5 B
ks @ outer limit (3 420 msec %> & 670 msec,
—J inner limit X 330 msec 7> & 620 msec T3
> Te. 7V & B O B HHIE R ©fE i3 20 msec
»5 160ms TH - 7= (Table 1).

EF L 20 4T, EREREHZIEREL, BliE
B SRS 3 EEERMERE RO 2. EH

Table 1. Clinical characteristics and electrophysiologic data

Pt. No. Age Sex Clinical arrhythmia Location of AP A1A2 with antegrade Retrograde
(yr) AP conduction (ms) APERP
1 18 F AVRT Left lateral 450~610 260
2 49 M AVRT Left posterior 330~420 300
3 319 M AVRT Anteroseptal 600~620 310
4 42 M AVRT Left lateral 560~580 280
5 59 M Paf Right posterior 620~670 390 ~500*
6 39 M — Left lateral 410~480 —
7 65 M Paf Left posterior 500~580 —

AP=accessory pathway; AVRT =atrioventricular reentrant tachycardia; ERP=effective refractory period;

Paf =paroxysmal atrial fibrillation.

* A zone of V1V2 with retrograde AP conduction is observed.
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Antegrade phase 3 and phase 4 blocks in the accessory pathway in patient 1 (18F).

A zone of antegrade conduction over the accessory pathway is observed. A: At an A1A2 interval
of 620 ms, the atrial impulse conducts to the ventricle over the AV node and returns to the
atrium through the accessory pathway. B and C: Antegrade conduction over the accessory pathway
is observed between A1A2 intervals of 610 ms to 450 ms. D: At A1A2 intervals shorter than 440 ms
the atrial impulse does not conduct to the atrium. Surface leads I, aVF, and V, are shown.

HRA =high right atrium; HBE=His bundle electrogram; CS=coronary sinus.
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Fig. 2. Retrograde conduction over the accessory pathway of patient 1.
1:1 ventriculoatrial conduction was maintained up to a cycle length of 300 ms. Electrograms are
designated as in Figure 1.

Fig. 3. Antegrade phase 3 and phase 4 blocks in the accessory pathway of patient 5 (59M).
The zone of antegrade conduction over the accessory pathway is observed. Surface leads V1 and
V5 are shown.
HRA =high right atrium; PA=pulmonary artery; HBE=His bundle electrogram.
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Fig. 4. Retrograde phase 4 block in the accessory pathway of patient 5.

After eight atrial stimuli (S) at a cycle length of 750 ms, a single ventricular stimulus (S1) is in-
troduced at a coupling interval of 500 ms. At this coupling interval ventricular excitation conducts to
the atrium (A1) over the accessory pathway. The second ventricular extrastimulus (S2) at a coupling
interval of 550 ms does not conduct to the atrium (left panel). At S1S2 intervals of 500 ms to 390
ms, the ventricular premature impulse conducts to the atrium through the accessory pathway (middle
panel). At S1S2 intervals shorter than 380 ms, the ventricular premature beat does not conduct to
the atrium (right panel). Electrograms are designated as in Fig. 3.
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Fig. 5. Elimination of an antegrade phase 4 block in the accessory pathway by retrograde
concealed conduction in patient 5.

During ventricular pacing at a cycle length of 600 ms, the first ventricular beat conducts to the
atrium and the second ventricular beat does not conduct to the atrium which discharges spontane-
ously at a cycle length of 900 ms. This atrial impulse conducts to the ventricle over the accessory
pathway in spite of an AA interval of 900 ms. Electrograms are designated as in Fig. 3.
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Fig. 6. Antegrade phase 3 and phase 4 blocks in the accessory pathway of patient 7 (65M).
A zone of antegrade conduction over the accessory pathway is observed. Surface leads I, II and

V1 are shown.

HRA =high right atrium; HBE =His bundle electrogram; CS =coronary sinus.
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Fig. 7. Elimination of an antegrade phase 4 block in the accessory pathway by retrograde

concealed conduction in patient 7.

During ventricular pacing at a cycle length of 600 ms, no retrograde accessory pathway conduc-
tion is observed. After the second ventricular stimulation, premature ventricular excitation ap-
peares. The next atrial impulse preexcites the ventricle in spite of an AA interval 860 ms. Arrows
indicate preexcitation. Electrograms are designated as in Fig. 5.
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