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Background © We attempted to study functional and structural changes in the hearts of volley-
ball players and cardiac effects of a short-term intensive training as disclosed by electrocardiog-
rams(ECG’s) and echocardiograms(UCG’s).

Methods * In 12 volleyball players of a university team with the mean age and career of
199 and 9.2 years, respectively, comparisons of ECG’s and UCG’s, M-mode & Doppler,
were made before and after an intensive training of 8 weeks duration. The players have been
trained 2~3 hours daily almost year around for many years, and the intensive and comprehen-
sive training given for the current study was 3 hours daily, which included strenuous interval
training of 20~30 minutes. The training was divided into two successive sessions. For the
first session, the players ran 4km daily as a part of the training for 2 weeks. The second
session included repetition of running at their maximal speed with short intermissions of statio-
nary running for 6 weekes.

Results : The major findings in ECG’s were sinus bradycardia(250%) and high voltage(33.3
%), and those in M-mode UCG’s were left ventricular(LV) hypertrophy, LV dilatation or
left atrial dilatation being seen in all cases, alone or in combinations. After the training, however,
there were no significant changes in the incidences of these abnormal findings in ECG’s
& UCG’s, and also in the mean of various echocardiographic parameters reflecting cardiac
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functions. The E and A waves in Doppler UCG’s also showed no changes. The slight but

significant changes after the training were limited to the increases in the mean of the sum
of -S wave in V; & R wave in Vs, and left atrial dimensions.

Conclusion * In volleyball players who have been regularly trained for many years, the major
findings in ECG’ s were sinus bradycardia and high voltage. Those in UCG’ s were LV hypertro-
phy, LV dilatation or left atrial dilation being seen in all cases, alone or in combinations.

Nonetheless, after the intensive training of 8 weeks duration, the incidences of these abnormal
findings in ECG’s and UCG’s remained essentially similar, and slight but significant changes
were limited to the increases in the sum of S wave in V; & R wave in Vs, and left atrial
internal dimensions. These facts suggest that in the regularly trained volleyball players. a
short-term intensive training induces only limited cardiac changes as disclosed by ECG’s

and UCG’s.

KEY WORDS : Electrocardiogram * Echocardiogram - Volleyball players * Intensive training.
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Table 1. Characteristics of volleyball players(n=12)

Age(yr) 199 + 1.16
Height(cm) 181.8 £ 38.92
Weight(cm) 76.8 +10.07
BSA(m") 1.98+ 0.128
Career(vyr) 92 + 1.63

BSA=body surface area
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Table 2. Electrocardiographic findings before and af-
ter intensive training(n=12)

Before After
Sinus bradycardia 3(25.0) 4(33.3)
Sinus arrhythmia 2(16.6)
ICRBBB 1( 8.3) 1( 8.3)
QT prolongation 3(25.0) 4(33.3)
High voltage* 4(33.3) 7(58.3)

*SV,+RV;>35mm. ICRBBB=incomplete right bu-
ndle branch block.
Figures in parentheses indicate percentages.

Table 3. Electrocardiographic data before and after
intensive training(n=12)

Before After
HR(bpm) 65t 9.5 64+ 8.8
PR(msec) 157+ 21.8 1541 17.1
QRS(msec) 95+ 4.6 97+ 6.6
QTc(msec) 418+ 15.3 416+ 16.1
SV, +RV;(mm) 30+ 7.1 32+ 74%*

Values are meanzt SD. HR=heart rate.
*p<0.05 before vs after.
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Table 4. Echocardiographic findings before and after
intensive training(n=12)

Before After
LVD alone 5(41.6) 5(41.6)
LAD alone 1( 8.3)
LVH alone 2(16.6)
LVD & LAD 2(16.6) 5(41.6)
LVD & LVH 1( 8.3) 2(16.6)

LVD=left ventricular dilatation,

LVH=left ventricular hypertrophy,

LAD =left atrial dilatation, Figures in parentheses indi-
cate percentages.

Table 5. Cardiac dimensions and their derivatives,
and Doppler echocardiographic findings be-
fore and after intensive training(n=12)

Before After
RVD(cm) 1.5+ 0.36 1.5+ 0.34
LVDd(cm) 55t 0.41 57+ 0.29*
LVDs(cm) 3.6+ 0.23 3.7t 0.37
ST(cm) 1.0+ 0.10 1.0+ 0.13
PWT(cm) 1.0+ 0.09 0.9+ 0.09
LAD(cm) 3.5+ 0.46 3.7+ 0.59%*
EF(%) 7141 6.94 70.7% 9.44
LV mass(g) 212.1+ 38.83 218.9+ 32.68
E wave(cm/s) 94,6+ 17.91 952+ 16.91
A wave(cm/s) 47.0+ 9.70 45.0% 7.14
E/A ratio 2.0+ 0.53 2.1+ 0.54

Values are meant SD. RVD=right ventricular dimen-
sion, LVDd=left ventricular end-diastolic dimension,
LVDs=left ventricular end-systolic dimension, ST=
septal thickness, PWT=posterior wall thickness,
LAD=left atrial dimension, EF=ejection fraction, LV
mass=left ventricular mass.

*p<0.1, **p<0.05 before vs after.
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