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INTRODUCTION: QT dispersion (QTd), defined as the difference between the
maximum minus the minimum QT interval on the surface electrocardiogram was
proposed as a measure of the repolarization heterogeneity. Since then, many clinical
studies have reported that increased QTd is related to susceptibility to ventricular
arrhythmias, However, little attention has been given to the fact that QT dispersion
represents only a static parameter of the dynamic cardiac repolarization process. This
study assesses the QTd behavior for over 10 minutes of beat-to-beat analysis and
determines whether this data can provide additional information for identifying

patients at potential risk of developing ventricular arrhythmias.

METHODS:
Study population: Seventy-seven subjects were included in our study, which

were divided in three groups: 47 patients with coronary heart disease (CHD) without

_evidence of ventricular tachycardia (CHD.VT-), 12 patients with CHD and

documented history of ventricular tachycardia (CHD.VT+), and 18 control subjects.

QT interval measurement and definitions: In this study, the commercially
available software (QTD1, Fukuda Denshi) was used to automatically measure the
beat-to-beat 12 leads QT intervals for over 10 minutes. QTd was calculated by
subtracting the longest minus shortest QT interval in each beat. The following QTd
parameters were analyzed between the groups: meaﬁ QTd; QTd variation, defined as
the difference between the maximum rminus the minimum QTd value observed over
the recording time; QTd maximum, as the maximum difference of QTd between
consecutive beats and QTd variability as the QTd standard deviation.

Validation of the automatic measurement: To determine the accuracy of the
automatic measurement, the initial 5 consecutive beats of 15 randomly chosen
patients were printed out. These were then measured manually for comparison with

the automatic measurement.

RESULTS:
Validation of the measurements and number of leads analyzed: We found a

significant correlation of the automatic measurements when compared with the
manual measurement technique (r= 0.823 p<0.001).
Mean RR interval and heart rate variability: The mean RR interval did not

differ significantly between the 3 groups. Heart rate variability was significantly

lower in both groups of patients with CHD as compared to controls, but did not differ
significantly between the 2 patients groups.

Temporal QTd parameters: The temporal QTd parameters were significantly
increased in the group of patients with documented ventricular tachycardia compared
with that in both healthy subjects (QTd variation 5310 vs 35+6 p<0.0001; QTd
maximum 3748 vs 2546 p<G.001; QTd variability 9£2 vs 6£1 p<0.0001) and

patients without history of ventricular tachycardia (QTd variation 5310 vs 43410

- p<0.01, QTd maximum 37+8 vs 30£7 p<0.01; QTd variability 9+2 vs 7+2 p<0.01).

Mean QTd was also significantly increased in the groups of patients with and without
ventricular tachycardia as compared to controls ( 43+14 and 3913 vs 27+7

p<0.001 and <0.01), but did not differ significantly between the 2 patients groups.

DISCUSSION:

QTd behavior in patients with coronary heart disease and control: We found
that QTd has a dynamically beat-to-beat fluctuating behavior. Several investigators
described lack of standardized methodology and contradicting results of QTd as a
limit for its clinical applicability. We believe that part of the contradicting reports on
QTd regarding normal and abnormal values may be explained with the results of our
study that shows significant beat-to-beat fluctuation of QTd in patients with CHD as
well as in controls over the observation time.

Temporal QTd parameters in coronary heart disease patients with and
without susceptibility to ventricular arrhythmias: In our study, a broader
fluctuation of QTd was observed among CHD patients with documented ventricular
tachycardia along the observation time than in those patients without arrhythmias and
the control group. This may reflect their increased repolarization instability and
arrhythmic risk. Moreover, significant variations of QTd from one beat to another
may create an even larger dispersion of repolarization. This may play an important

role in the initiation of reentrant ventricular arrhythmias under certain circumstances.

CONCLUSION:

QTd has a dynamic behavior with significant beat-to-beat fluctuations even in
normal subjgcts and more marked in pafients with coronary heart disease at risk for
ventricular arthythmias. Therefore, time domain should be included in the analysis of

QT dispersion.
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