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ABSTRACT 

Mitral valve prolapse (MVP) is a relatively frequent valvular abnormality. In both 

children and adults with MVP, an increased incidence of ventricular arrhythmias has 

been reported. QT dispersion, defined as the difference in duration between the long

est QT interval and the shortest one, for a given set of electrocardiographic leads has 

been proposed as a sign of regional difference in cardiac repolarization and as a marker 
of increased risk of ventricular arrhythmias. This study was designed to compare the 

corrected QT dispersion (QTP) in children with isolated uncomplicated prolapse with 

a nonnal age-and sex-matched group of children. Twenty children with MVP (mean±SD 

age: 8�5 years) and thirty normal children enrolled in the study. Corrected QT disper

sion was manually calculated on their surface electrocardiogram in all of them. QT D c 
was 3 9± 14.7 and 40± 15.2 milliseconds respectively. An unpaired Student t -test was 

performed . There was no significant difference between the mean value of the two 

groups (p value<O.O 1). The findings of our study, besides the reports of increased QT 

dispersion in adults , suggest that increased QT dispersion in patients with MVP is a 

time-evolved phenomenon and does not exist from the very early years of age. 
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INTRODUCTION 

Ventricular arrhythmias are seen in patients with mi
tral valve prolapse (MVP) with increased frequency. 1·2 

The contribution of this heterogeneity of the repolariza
tion process within the myocardium for triggering ven
tricular arrhythmias has also been already recognized.3.4.5 
The existence of an abnormal pattern of ventricular re
polarization has been exclusively demonstrated.6-7 

persion in children with MVP. The aim of this study is to 
determine whether QT dispersion of children with MVP 
is different from nonnal controls. 

Corrected QT dispersion (QTP), measured in the 12-
lead surface electrocardiogram is a simple approach to 
the evaluation of ventricular repolarization. 8 Despite rela
tively extensive research on QT dispersion in adults with 
mitral valve prolapse,9-'5 to our knowledge no or per
haps few studies have addressed the issue of QT dis-
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MATERIAL AND ME THODS 

A resting 12-lead electrocardiogram was obtained 
from 20 children with uncomplicated isolated MVP, in
cluding 12 females and 8 males (aged 3 to 14 years,mean 
[±SD]age:8±S years). Only children who had both the 
echocardiographic and auscultatory findings of MVP 
were included.On echocardiography, mitral valve pro
lapse was diagnosed only when there was definite pro
lapse of the leaflets observed in at least two 
echocardiographic planes (parasternal long-axis and four 
chamber views).'6 None of our patients had MR, either 
on auscultation or echocardiography. P rolapse was de
fined as displacement of one or both mitral leaflets by 
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more than 2 millimeters above the high points of the 
mitral annulus. Individuals who were on drug therapy 
that could potentially affect QT characteristics were ex
cluded. Thirty age- and sex-matched healthy children 
were enrolled in the study as control. Children who were 
referred for the evaluation of a cardiac murmur and fol
lowing thorough echocardiographic study their murmur 
was proved to be innocent were assigned as the control 
group. Corrected QT dispersion (QTP) was measured 
in both groups (MVP and control). A three channel elec
trocardiographic recorder (Esaote, model P 80, manufac
tured by SAG, made in Switzerland and distributed by 
Esaote S.P.A., Italy) was used. ECGs were recorded at a 
speed of 25mm/s and amplitude of 10mm/mv. The QT 
and preceding P R  intervals of three consecutive sinus 
beats were measured in a range of nine to twelve leadsl7-
19 The leads with flat ST-T waves were excluded from 
analysis.20 The QT and RR intervals were measured manu
ally with calipers by a single observer. Thereafter re
peatability of the QTP measurements was tested by a 
second observer. QT interval was taken from the onset 
of the QRS to the end of T wave (i.e., return to the TIP 
baseline). IfU waves were present, the QT interval was 
measured to the nadir of the curve between the T and U 
wave. The QT D was calculated by the method ofBazett21 
(QTc= QT �). Dispersion of the QTJQTp)was de
fined as the difference between the maximum and mini
mum QTc interval occuring in any of the 12 leads. QTP 
is expressed as milliseconds. 

Data are expressed as mean± SD. Unpaired one-tailed 
Student's t test was used for testing the difference be
tween the two groups. A P value <0.05 was considered 
significant. 

RESULTS 

None of our patients had ventricular arrhythmias on 

surface electrocardiogram. QTP was 39±14.7 and 40±15.2 
milliseconds in the two groups of control and children 
with MVP respectively. Mean values of the two groups 
were compared using unpaired Student's t-test. The QTP 
was not significantly different in children with MVP. 
Other ECG findings are mentioned in Table 1. 

DISCUSSION 

This study demonstrates that in children with un
complicated isolated MVP, increased QTP is not as 
frequent as in adults. Indeed none of our patients showed 
a significantly different QTP in comparison with our 
normal children group. 

Ventricular arrhythmias are common in adults with 
MVP. PV Cs and complex PVCs has been reported to oc
cur in 58% to 80% and approximately 50% of adults with 
MVP respectively.8 Leclercq et al. reported ventricular 
arrhythmias in 70% of their patientsY Various causes 
have been cited for the occurrence of ventricular 
arrhythmias, including autonomic dysfunction, papillary 
muscle traction, abnormal QT dispersion, mechanical 
stimulation of myocardium by leaflets, abnormal inner
vation of floppy mitral valve and so on.23 Babuty et al. 
evaluated 58 adult patients with MVP and concluded 
that the main determinant factors of complex ventricular 
arrhythmias in these patients are patient age and mitral 
regurgitation.15 Tieleman et al. studied 32 patients with 
echocardiographically documented mitral valve prolapse 
and showed that QT dispersion on the 12 lead surface 
electrocardiogram was greater in patients with MVP with 
ventricular arrhythmias than in normal controls. 10 

To our knowledge, there is no ·study that has specifi
cally addressed the issue of QT dispersion in children 
with uncomplicated isolated MVP. Wroblewska -
Kaluzewska et al. analyzed arrhythmia and ST -T abnor
malities in children with mitral valve prolapse. Only one 

Table I. Manually measured electrocardiographic data in children with mitral valve prolapse and 

healthy control subjects. 

Children with mitral 

valve prolapse 

(n=20) 

Mean (SO) 

HR (beats/min) 88.6 (12.4) 

PR (ms) 100 (30) 

RR (ms) 673.2 (110.3) 

QTcO max 57 

QTcO min 28 

Normal subjects 

(n=30) 

Mean (SO) 

90.8 (13.4) 

98 (24) 

668.8 (113.4) 

56 

31 
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P value 

0.47 

0.66 

0.32 

0.42 

0.41 
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patient out of their 78 cases had QTc interval prolonga
tion. They did not evaluate the QTc dispersion.24 Al
though several studies in adult population have shown 
increased QT dispersion in patients with MVP and its 
contribution to ventricular arrhythmias.9•rs Unfortunately 
there is no data about the QT dispersion of these pa
tients at their childhood ages.Although in normal indi
viduals QT dispersion does not vary significantly with 
age2S.26 our results raise the question whether abnonnal 
QT dispersion in patients with MVP is a phenomenon 
that evolves over relatively long periods of time, i.e. pas
sage from childhood to adulthood. In order to test the 
truth of such a hypothesis, it seems that serial measure
ment of QTcD at time intervals of several years can be 
helpful. Overall, age appears to be an important factor in 
the development of complications of MVPp·29 Bisset et 
al. found no progression of mitral regurgitation and no 
sudden death among I 19 children monitored for a mean 
age of seven years starting at mean age of 1 0 years�O 
Although the mechanism or mechanisms of abnomlal QT 
dispersion in patients with MVP have not been specifi
cally and clearly delineated, but in general autonomic 
dysfunction29 or ischemia32 can play an important role. 
Since most complications of mitral valve prolapse de
velop over time and become manifest in adulthood, it is 
I ikely that the normal QT dispersion of childhood is also 
one of the several benign features of the disease that is 
subject to change with passage of time. 

Another explanation might be sought in the real im
portance and clinical potential of QTcD. Malik et al. 
reported that although QT dispersion is increased in 
cardiac patients compared with healthy subjects and the 
prognostic value of QT dispersion has been reported, 
values are largely overlapping, both between healthy 
subjects and cardiac patients and between patients with 
and without adverse outcome. They added that QT dis
persion is a crude and approximate merasure of abnor
mality of the complete course of repolarization.33 

In conclusion, we found that QTcD in children with 
MVP does not differ significantly from nonnal controls. 
This may explain the low incidence of ventricular 
arrhythmias in this age period. Considering several re
ports of increased QT dispersion in patients with MVP,it 
seems that the abnonnality of QT dispersion is a phe
nomenon that occurs over several years and is not a 
congenital electrophysiologic abnormality. 
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