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= Abstract=

Resting and Exercise Electrocardiograms in Baseball Players

HM Park, M.D,, JG Kim, M.T.
Medical Laboratory, Yu-Sung Sporisplaza

SJ] Jun, M.D., SC Chae, M.D,, JE Jun, M.D., WH Park, M.D.
Department of Internal Medicine, Kyungpook National University Hospital

A comparative study on electrocardiograms (ECG) at rest was done between 72 baseball
players with a mean career of 11.9 years and 20 normal controls. In addition, ECG of 36
players and all controls during treadmill exercise test by Bruce protocol, carried out until
approximately 90% of the predicted maximum heart rate, were reviewed and also echocar-
diograms (UCG) of four players were analyzed. In ECG at rest, PR interval prolongation
and high voltage of QRS complex were noted only in the players, two (2.8%) and nine
(12.5%) of them, respectively. The incidence of early repolarization was significantly hi-
gher in the controls. Bruce tests were positive in nine players (25%) and in one control
(5%), and the exercise times on treadmill were significantly longer in the players than in
the controls (13.9 vs 125 min). In eight of the nine Bruce-positives, abnormal ST-segment
depression of horizontal type was seen only in inferior leads, and in two it disappeared
during the test before target heart rate was achieved. In Bruce-positive players, the incide-
nces of sinus bradycardia and high voltage were significantly higher than those in the con-
trols. The QRS duration in the positives was significantly longer than that in the negatives
as well as in the controls. Analyses of UCG in four players including one Bruce-positive
case revealed left ventricular hypertrophy or dilatation along with high voltage in three,
and right ventricular dilatation in one. These facts suggest that, although adaptive changes
in the heart of baseball players are reflected on ECG by sinus bradycardia, high voltage
and prolongation of QRS duration and on UCG by ventricular hypertrophy or dilatation,
these changes have little to do with the results of exercise test.

KEY WORDS ! Electrocardiogram * Bruce exercise test * Baseball player.
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Table 1. Characterization of controls and base-

ball players

Controls Players

(n=20) (n=72)
Age(yr) 23.1+3.98 23.1+4.23
Height(cm) 174.0+ 4.89 178.1+ 4.56**
Weight(kg) 67.8+ 6.63 77.9+ 6.83**
Body fat( %) 114+ 3.90 11.6+8.33
Career(yr) - 11.9+4.37

**p<0.01. Values are meanz SD.
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Table 2. Heart rate and interval measurements
in resting electrocardiograms of study

groups
Controls Players
(n=20) (n=72)
HR 66.6+ 9.08 61.3+ 8.46**
PR 161.8+ 23.19 161.0+ 29.86
QRS 94.7£11.16 99.3+ 9.60
QTc 408.6+ 13.84 396.3+ 85.12

**p<0.01. Values are mean+ SD. HR=heart rate
per minute. Intervals are measured in milliseco-
nds.

Table 3. Resting electrocardiographic findings in
study groups

Controls Players

(n=20) (n=72)
Sinus bradycardia 3(15.0%) 28(38.9% )*
PR prolongation - 2( 2.8%)
ICRBBB 1( 50%) 6( 83%)
ERP 10(50.0%) 19(26.4 % )*
High voltage - 9(12.5%)

*p<<0.05. ERP=early repolraization. ICRBBB=incomp-
lete right bundle branch block. High voltage=SV;+
RV5>>40mm.
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Table 4. Types of diagnostic ST-segment depre-
ssion, and leads in which the depres-
sion appeared first in bruce-positive
players (n=9)

Type n Lead n
Horizontal ~ 8(89%) | Il 4(44%)
Upsloping 1(11%) |aVF, 1 & Il 3(33%)
Downsloping - aVF & 1II 1(11%)
Rounded - aVL 1(11%)
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Fig. 2. Individual results of positive exercise tests in one control (case 1) and nine players (cases 2—

Blocked areas indicate the duration of diagnostic ST—segment depression. Figures in parenthe-
ses indicate the heart rate at the event and the termination of exercise.
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Fig. 3. Differences in resting electrocardiographic findings in study groups.

Table 5. Relationships Between response to Bruce test, echocardiograms, electrocardiograms and
cardio-thoracic ratios (CTR) in four players

Case(yr) Burce test Echocardiogram Electrocardiogram CTR*

K.S. 20 (=) RV dilatation RAD(+95°), ERP >50%

JH. 21 (=) LA & LV dilatation High voltage >50%

IK. 22 (=) LVH, concentric High voltage <50%

SB, ERP
S.J. 26 (+) LVH, concentric High voltage <50%
ICRBBB, SB, ERP
*CTR is measured in routine chest films. ERP=early repolarization. SB=sinus bradycardia
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