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Summary

Echocardiographic examinations were performed in 60 professional bicyclists and control subjects
to determine the effects of exercise on the left ventricular hypertrophy and function. Athletes were
separated into 3 groups by age: Group 1 (N=14), 20-29 years; Group 2 (N=17), 30-39 years; Group
3 (N=29), 40-49 years. Duration of athletic history in each group was 5+3 years (M+SD), 14+4
years, and 2742 years, respectively.

Echocardiograms showed an increase of the left ventricular end-diastolic dimension in all groups
of the athletes (5543 mm, 56+4 mm, and 54+3 mm, respectively), compared with age-matched
control groups (47+5 mm, 47+4 mm, and 49+2 mm, respectively). Thickness of the left ventricular
septum and posterior wall was more prominent in Group 3 (IVS: 1142 mm, LVPW: 1041 mm) than
Group 1 and 2 and control groups. Left ventricular volumes were increased in all groups of the athletes
(175422 ml, 18930 ml, 17324 ml, respectively) as compared with control groups. Left ventricular
masses in Group 3 were more increased than Group 1 and 2 (222+35g vs 187+14 g and 187+25 g,
p<0.001). Resting left ventricular function evaluated with ejection fraction and mean circumferential
fiber shortening velocity was slightly depressed in Group 3 (EF: 63 +4%, mean Vcr: 1.01+0.09 circ/sec),
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as compared with other groups. Moreover, in group 3 there were enlargement of the left atrium and
T wave inversion in the precordial ECG (14% of Group 3). The T wave inversion became upright
or less inverted after exercise test. It was concluded that long-term effects of exercise in our trained
athletes was at first the dilatation of left ventricular dimension with normal thickness of wall, and the

increase of left ventricular wall thickness was noted thereafter. Resting left ventricular function was

slightly depressed in Group 3.
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Fig. 1. Echocardiograms.

Upper: 36 year-old professional athlete who has been playing bicycling for 17 years. Enlarge-
ment of left ventricular end-diastolic dimension and normal thickness of both interventricular septum
and posterior wall.

Lower: 48 year-old athlete, playing for 29 years. Note the increase of left ventricular septum

and posterior wall thickness.
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Table 1. Echocardiographic data of athletes and controls
Group 1 Group 2 Group 3 P
Gr.lvs2 Gr.2ve3 Gr.3vsl
Mo. of subjects A. 14 17 29
c. 10 10 15 _
BSA (m) A. 1.83:0.09 1.81:0.08 1.78:0.10 NS NS NS
C. 1.69:0.15 1.72¢0.12 1.62:0.05
P <0.025  <0.05 <0.001
HR (beats/m)  A. 59.4:6.7 54.9#9.4 54.3:7.4 NS NS <0.05
C. 66.1%10.9 64.5:9.0 60.2:7.8
P <0.005  <0.025  <0.025
Ao (m) A. 30.6:2.9 29.8+4.1 34.0:3.7 NS  <0.005 <0.005
C. 28.3:4.9 28.2¢4.7 30.6%4.1
P NS NS <0.010
LA (m A. 31.2¢4.8 32.8:4.7 40.0:5.6 NS  <0.001 <0.001
C. 27.7+4.1 32.6:3.7 31.1:5.4
P NS NS <0.001
LVDA (mm A, 54.5:2.8 56.1:3.5 54.1:3.0 NS NS NS
C. 47.314.7 47.2:3.6 48.6:2.4
P <0.001  <0.001  <0.00L
IVST (@m A 9.4%0.6  8.9t1.0 11.0:1.5 NS  <0.001 <0.00l
C. 8.8:0.8 8.2:1.0  8.6:l.1
P NS NS <0.001
LVPWT (m) A. 8.7:0.6 8.6:0.8 10.1:1.4 NS  <0.001 <0.001
C. 8.4:0.7 8.3:1.1  8.4:1.0
. P NS NS <0.001
IVST/LVIWE ratio A. 1.1:0.1 1.0:0.1 1.1:0.1 NS NS NS
C. 1.0:0.1 1.0:0.1  1.0:0.1
. P NS NS NS
v volume (ml) A. 175:22 189230 17324 NS NS NS
C. 120821  123:22 132415
P <0.001  <0.00L  <0.001
SV (ml) A. 117614 126217 111215 NS <0.005 NS
C. 88120 86:17 93:16
P <0.001  <0.00L  <0.001
vV mass (g) A. 187+14  187:25 222435 NS  <0.00L <0.001
C. 13725  128:26 147123
P <0.001  <0.00L  <0.001
EF (%) A, 6713 6642 6324 NS  <0.005 <0.005
c. 612 6743 66+2
P NS NS <0.025
mean Vcf A. 1.1060.06 1.09:0.07 1.01#0.09 NS  <0.010 <0.005

(circ/sec) C. 1.18#0.07 1.19:0.07 1.12:0.07
P <0.010 <0.005 <0.001

All are listed as the mean + SD.

A =athletes; C=control subjects; P=p value, NS=not
significant; BSA =body surface area; HR =heart rate; Ao=
aortic root; LA =left atrium; LVID =left ventricular inter-
nal dimension; IVST =interventricular septum thickness;
PWT =posterior wall thickness; LV volume=left ventricu-
lar volume; SV =stroke volume; LV mass=Ileft ventricular
mass; EF=ejection fraction; mean VCF=mean velocity of
circumferential fiber shortening.

3.5mm, Group 3 < 54.1+3.0mm } \vFho
SHBE L LAEEOET A LT (p<0.001).

Fig. 3 QOETR B L N EEREORE S &1
BLEEbDTHS. BEED Group 1 L 2 ¢
BOEPR, EEREL bRELEIEDLH
#2 s, Group 3 T LETPE, AERBEDE
XL bieWLTwviz (OhEbRE: 11.0+1.5mm,
E=%EE: 10.1+1.4 mm, p<0.001).

Fig. 4 REERBET LI bOTHB. Bk
#1x Group 1 © 175+22ml, Group 2 <
189430 ml, Group 3 ¢ 173+24 ml L tBREEIC
HREBRERZIERL T (p<0.001). 7z,
1 [EH & (stroke volume) i34 group DREH
HLLHBEL Y EALTW (Table 1, p<
0.001). #EHE D Group 2 L 3 CIREEENR
» bhiz (p<0.005).
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Fig. 2. Echocardiographically measured left ventricular internal dimension (LVID) at

end-diastole.

All of three groups of the athletes showing enlargement of the left ventricular dimension com-

pared with control groups.

C=control groups; A=athletic groups; Group 1=20~29 years; Group 2=30~39 years; Group

3=40~49 years.
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Fig. 3. Echocardiographically measured thickness of the interventricular septum (upper)

and posterior wall (lower).

Normal thickness of both interventricular septum and posterior wall in Group 1 and 2 of the athletes
as well as increase in Group 3 of the athletes are evident.
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Fig. 4. Echocardiographically measured left ventricular (LV) volumes.
All of three groups showing enlargement of LV volume, compared with control groups.
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Fig. 5. Echocardiographically measured left ventricular (LV) masses.
Group 1 and 2 showing increased LV mass compared with control groups. There is more
increase of LV mass in Group 3 than Group 1 and 2.
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Fig. 6. Echocardiographically measured left ventricular function evaluated with ejection

fraction (upper) and mean VcF (lower).

Ejection fraction (EF) and mean VcF are slightly depressed in Group 3, compared with Group

1 and 2 of the athletes and control groups.
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Fig. 7. Electrocardiograms in a 47 year-old athlete at rest (upper) and after exercise test
(lower).
At rest, T wave inversion in II, III, aVy and V., and ST depression in V,.; are noted.
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Fig. 8. Left ventricular echocardiogram in the same athlete as in Fig. 7.
Thickened interventricular septum and posterior wall are noted.
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