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Noninvasive assessment
of T-wave abnormalities

it in trained athletes
PEA  EEL Toshihiro NISHIMURA

wWH BA* Yoshihisa YAMADA¥*

PR SO Hirofumi KAMBARA**
BR  IEME* Cheng-Hsiung CHEN**

JIIF gFE—** Kenji KAWASHITA**
HH EH* Akira YOSHIDA**
=P FRAF* Kunihisa MIWA**

Chuichi KAWAI**
Kazunori KADQOTA***

e B
FAE Fofc***

Summary

Noninvasive assessment of T-wave abnormalities on the precordial electrocardiograms in 6 pro-
fessional bicyclists, aged 44 to 47 years, were performed. Twenty-five bicyclists, all the same age and
without T-wave abnormalities served as the control subjects.

Deep T-wave inversion, widely in the right to left precordial ECG, and increased voltage of SV,
+RV; were demonstrated in all 6 subjects. These abnormalities of T-wave inversion became more
pronounced with age, except in one case, determined from a 5-year follow-up study. Vector-
cardiographically, enlargement of anterior QRS loop and discordant T loop were found in all cases.
Echocardiographically, thickness of both the interventricular septum and the left ventricular posterior
wall, and the left ventricular mass were significantly increased compared with the control group.
201T] stress myocardial scintigraphy showed no regional perfusion defects of the tracer in either case.

In conclusion, T-wave abnormalities of the precordial electrocardiograms in 6 middle-aged
athletes were progressive in nature, and these electrocardiographic abnormalities seemed to be related
to left ventricular hypertrophy induced by steady and strenuous training for a long period rather than
coronary artery disease.
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Table 1. Electrocardiographic data of 6 athletes

e e BN mn np  mR e ruy MU TSRS Deeret T T SO | S i b
(yr) (yr) (m?) (mmiHg) (beats/m) (mm)  (precordial leads) (rom) (Ergometer) leads) (T-wave)

1 4 24 1.85 136/76 48 66 V3 - Ve 8 (Vs) upright elevation progressive
2 47 28 1.68 116/80 48 58 V) - Ve 8 (Vi) upright depression progressive
3 47 28 1.79 136/82 46 49 Vi - Ve 11 (W) upright depression progressive
4 45 25 1.84 130/80 56 42 Vy - Ve 8 (Vy) upright depression unchanged
5 45 27 1.74 116/80 43 53 VvV, = Vs 4 (V) upright normal progressive
6 46 28 1.78 132/88 53 42 Vy = Vs 2 (Vs) upricght rormal progressive

BSA =body surface area; BP=blood pressure; HR=heart rate.
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Fig. 1. Electrocardiogram from Case 1.

A) Electrocardiogram recorded 5 years ago. R-ST elevation prominently in V,_, and T-wave
inversion in V,_g are observed. Increased voltage of SV,+RVj is also found.

B) Electrocardiogram at the present time. Note progressive T-wave inversion in V;_g compared
with upper panel. ST elevation in V, through Vj is found.
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Fig. 2. Electrocardiogram from Case 2.

A) Electrocardiogram recorded 5 years ago. T-wave inversion in V,_¢ is observed.
B) Electrocardiogram at the present time. Note progressive T-wave inversion in V,¢ and ST

depression in V,_4 compared with upper panel.
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Fig. 3. Electrocardxogram from Case 6.
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A) Electrocardiogram recorded 5 years ago. No abnormal T-wave inversion in precordial leads is seen.
B) Electrocardiogram at the present time. Note the appearance of T-wave inversion in V,_;.
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Fig. 4. Vectorcardiograms from Case 1 (upper), Case 2 (middle) and Case 6 (lower).
Three cases show increased magnitude of QRS vector and large anterior force of QRS loop in
the horizontal plane. T loop is located in right posterior quadrant in Case 1 and 2, and left posterior

quadrant in Case 6.
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Fig. 5. Echocardiogram from Case 1.

Normal left ventricular end-diastolic dimension (49 mm), and an increase in thickness in both
the interventricular septum (14 mm) and the left ventricular posterior wall (12 mm).

Table 2. Vectorcardiographic data of 6
athletes

Case Frontal Horizontal Anterior Posterior Horizontal

No. Plane-QRS Plane-QRS Force Force Plane-T
Mag Ag Mag Ag Mag Ag
(mv) o (mv) e (mv) (mv) (mv) °
1 4.16 27 3.68 7 0.64 1.06 0.77 -150
2 2.49 32 2.20 13 1.41 1.56 0.39 -98
3 3.36 27 3.30 30 1.62 1.7 0.70 -109
4 2.45 16 2.28 6 1.04 0.73 0.55 =-134
5 2:92 33 2,39 2 0.69 1.14 0.38 -53
6 2.11 53 1.83 -79 1:25 1.80 0.35 -61

Mag=magnitude; Ag=angle; o=degree.
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Table 3. Echocardiographic data of 6 ath-
letes and control group

Case LVD4 IVST LVPWT IVST/LVPWT LV volume LV mass
No. (mm) (mm) (mm) (ml) (g)
i 49 14 12 1.2 135 257
2 51 13 14 1.1 148 257
3 48 14 13 1.0 128 277
4 55 13 12 1.0 179 295
5 53 10 10 1.0 163 203
6 54 14 12 1.2 1 288
M * SD 51.6 13.0 12.1 1.1 154 262
+ 2.8 +1.5 + 1.3 + 0.1 + 20 +33
Control
(n=25)
M * SD 54.5 10.7 9.8 1.1 176 216
£ 2.8 *1.2 £ 1.1 0.1 + 23 + 32
P value < 0.05 < 0.001 < 0.001 N S < 0.05 < 0.005

LVDd=left ventricular end-diastolic dimension;
IVST =interventricular septum thickness;
LVPWT =left ventricular posterior wall thickness;
LV volume = left ventricular volume; LV mass
=left ventricular mass; M=*=SD=mean value+
standard deviation; NS =not significant.
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Fig. 6. Stress *'T1 myocardial scintigram and stress electrocardiogram from Case 1.
Normal tracer uptake of *°!'T1 throughout the myocardium and no perfusion defect are seen. After

exercise, normalization of T-wave inversion observed prior to exercise is found.
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