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QT dispersion in premature beats produced by extrastimuli from the right atrium and right ventricle

Gui Shu Jin, Norishige Morita, Hirotsugu Atarashi, Yasumi Endoh, Yoshinori Kobayashi,
Hirokazu Saitoh, Hiroshi Kishida and Hirokazu Hayakawa

First Department of Internal Madicine, Nippon Medical School

Abstract

The difference between the maximum and minimum QT interval measured from a 12-lead
electrocardiogram was defined as an index of spatial inhomogeneous repolarization of the ven-
tricular myocardium. The causal relationship between QT dispersion and incidence of ventricu-
lar arrhythmias has been pointed out in various heart diseases, but until now it was discussed
mainly related to sinus rhythm. QT dispersion in extrasystole may be more important in the de-
velopment of arrhythmias. We examined 5 cases] mean age 34+ 12 years with a history of par-
oxysmal supraventricular tachycardia, who underwent electrophysiologic study. Both atrial and
ventricular premature stimuli were given at a basic cycle length of 600 msec respectively. The
QT interval and the ventricular activation timeJ VAT period from premature test stimulus to
the summit of QRSO of the premature beats were measured in a simultaneously recorded 12-lead
electrocardiogram. QT dispersiond the difference between the longest QT interval and the short-
est QT intervalO and VAT dispersion the difference between the longest VAT and the shortest
VAT Owere measured. In atrial premature beats, there were no significant changes in the QT dis-
persion or VAT dispersion when the coupling interval of the premature beats was shortend. In
the ventricular premature beats, however, both the QT dispersion and the VAT dispersion
tended to incerase with the shortening of the coupling interval. We concluded that only a short
coupled ventricular premature beat induces greater QT and VAT dispersion. A ventricular cou-
plet with short coupling interval may contribute to the development of ventricular tachyarrhyth-
miasO J Nippon Med Sch 1999; 66: 388—3940

Key words: QT interval, QT dispersion, premature beats, activation time, 12-lead electrocardio-
gram
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Fig.1 Interobserver variability of mesured QT in-
tervals of the prematuer beats produced by
high right atrial premature stimuli
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Fig. 2 Interobserver variability of measured QT
intervals of the premature beats produced
by right vaentricular premature stimuli
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Fig. 3 Distribution of the longest[ topO and the
shortest QT intervalC bottomO of the pre-
mature beat produced by a high right atrial
premature stimulus in the 12-lead ECG and
interobserver variability. For each ECG
lead, the graphs show the frequency of ECG
records in which the longest or the shortest
QT interval values were found in that lead.
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Fig. 4 Distribution of the longest[ topd and the
shortest QT interval( bottomO of the pre-
mature beats produced by a right ventricu-
lar premature stimulus in the 12-lead ECG
and interobserver variability. For each ECG
lead, the graphs show the frequency of ECG
records in which the longest or the shortest
QT interval values were found in that lead.
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Table 10 QT dispersion and VAT dispersion of extrasystole produced by HRA O
000 extrastimulus during HRA pacing

Coupling Fisher’ s PLSD Fisher’ s PLSD
Interval QT dispersion v.s. 600msec VAT dispersion v.s. 600msec
600 37+ 22 (] 26+ 9 O
580 33t 5 ns. 24+ 6 ns.
560 31+ 14 ns. 28+ 13 ns.
540 36+ 11 ns. 26+ 9 ns.
520 38+ 8 ns. 26+ 9 ns.
500 40+ 9 ns. 28+ 8 ns.
480 48+ 12 ns. 28+ 8 ns.
460 50+ 23 ns. 30+ 8 ns.
440 52+ 16 ns. 26+ 9 ns.
420 63+ 4 ns. 30+ 8 ns.
400 60+ 37 ns. 28+ 5 ns.
380 60+ 0 ns. 30£ 0 ns.
360 54+ 21 ns. 30+ 7 ns.
340 57+ 29 ns. 30+ 7 ns.
320 56+ 27 ns. 32+ 5 ns.
300 58+ 32 ns. 33+ 13 ns.
280 83+ 30 ns. 40+ 10 0 0.05
260 92+ 45 0 001 40+ 14 ns.

HRA: high right atrium. O Fisher’ s PLSD: Fisher’ s protected least significant

difference
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Fig.5 Changes in QT dispersion and VAT disper-
sion with shortening of the coupling interval
of high right atrial premature stimuli in a

paticular case.
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Table 20 QT dispersion and VAT dispersion of extrasystole produced by RVA O

000 extrastimulus during RVA pacing

Coupling Fisher’ s PLSD Fisher’ s PLSD
interval QT dispersion v.s. 600msec VAT dispersion v.s. 600msec

600 36+ 14 (] 32+ 11 O

580 43+ 19 ns. 32+ 8 ns.

560 44+ 20 ns. 33t 5 ns.

540 50+ 16 ns. 34+ 9 ns.

520 49+ 20 ns. 34+ 9 ns.

500 50+ 18 ns. 34+ 9 ns.

480 52+ 17 ns. 34+ 9 ns.

460 55+ 17 0 0.05 34+ 6 ns.

440 61+ 10 0O 001 35+ 6 ns.

420 58+ 12 0 001 36% 6 ns.

400 59+ 12 0 001 36+ 15 ns.

380 62+ 18 0 001 38+ 8 ns.

360 62+ 12 0 001 44+ 15 ns.

340 70+ 20 0 001 45+ 6 ns.

320 75+ 20 O 001 48+ 8 0 0.05

300 85+ 26 0 001 55+ 16 0 0.05

280 103+ 31 0 001 60+ 14 0 o001

260 103+ 10 0 001 67+ 23 0 o001
RVA:. right ventricular apex.O Fisher's PLSD: Fisher’s protected significant

difference

{msec)
140

120
100
80
60

N
L]

40 | IR S N

20
0 . A \ ;

200 300 400 500 600 S1S2(msec)

Fig.6 Changes in QT dispersion and VAT disper-
sion with shortening of the coupling interval
of right ventricular premature stimuli in a
paticular case.
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