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Echocardiographic Characteristics of Heart Morphology and Function of Elite Swimmers

CHEN Jian, XU Min, JIN Kun

(Shanghai Sports Hospital, Shanghai 200237, China)

Abstract: Objective: To assess the cardiac structure and function of elite swimmers in Shanghai
Swimming Team. Subjects and methods: Echocardiography was used to study the cardiac structure
and function of 32 elite swimmers (12 males and 20 females) and 40 ordinary people (20 males and
20 females). Results: The AOD, LAAPD, LVEDD, LVESD, IVSD, LVPWD, LVM, LVMI of elite
swimmers were all better than the general population (P<0.05), the difference being statistically sig-
nificant. The LVEDV and LVESV were significantly higher than the general population (P<0.05),
while the LVEF and LVFS were lower than the general population. Moreover, there was significant
difference in the male group (P<0.05), but not in the female group (P>0.05). The LVSV of both
male and female athletes was significantly higher than that of the general population (P<0.05), while
the LVCO was not significantly different from that of the general population (P>0.05). Conclusion:
The hearts of the elite swimmers in Shanghai were physiologically remodeled with endurance and
strength. Their cardiac function was significantly enhanced with a strong heart rate reserve. These
indexes can be used to draft elite swimmers.
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Table I Comparison of Cardiac Structure and Function
between Elite Female Swimmers and the General Popu-
lation (Female) (X+SD)

B TFIRKZEE I (N=20) 58 AHf (%) (N=20)

L% HR/b-min* 56.75+10.01 74.00+£2.71"
AoD/mm 26.46+1.67 22.80+1.79"
LAAPD/mm 31.06+2.49 26.25+3.16™
1VSd/mm 8.54+0.86 7.51+0.49™
LVPWd/mm 7.76+0.91 7.23+£0.43"
LVEDD/mm 49.49+2.69 40.78+8.19™
LVESD/mm 31.51+2.45 26.60+£2.54™
LVM/g 155.50+27.02 101.70+13.63™
LVMI/g-m? 94.10+17.82 67.40+£9.40™
LVEDV/mL 115.91+14.55 81.67+12.85"
LVESV/mL 39.85+7.47 26.27+6.68™
LVEF/% 65.40+5.85 67.70+4.66
LVFS/% 36.25+4.52 37.55+3.65
LVSV/mL 76.06+12.81 55.22+8.25™
LVCO/L 4.34+1.10 4.09+0.58
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Table I Comparison of Cardiac Structure and Function
between Elite Male Swimmers and the General Popula-
tion (Male) (X+SD)

Tabr BFWeKIZE A (N=12) Wl ARE(H) (N=20)

L3 HR/b-min 56.75+8.625 72.25+2.83"
AoD/mm 30.34+2.33 25.45+2.63"
LAAPD/mm 34.47+1.99 28.85+3.29"
1VSd/mm 9.23+0.99 8.1+0.94™
LVPWd/mm 8.46+1.01 7.66+0.59"
LVEDD/mm 54.39+4.32 45.99+3.69"
LVESD/mm 36.35+3.83 28.27+3.53"
LVM/g 209.08+35.18 130.15+22.82™
LVMI/g-m? 105.75+£17.94 74.95+12.37"
LVEDV/mL 144.85+26.91 98.18+18.03"
LVESV/mL 56.10+£15.73 31.00+10.09™
LVEF/% 61.42+7.14 68.95+5.22"
LVFS/% 33.33+4.99 38.65+3.96"
LVSV/mL 88.74+19.54 67.21+10.96
LVCO/L 4.95+1.01 4.86+0.83
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Table III Comparison of Left Ventricular Function be-
tween Elite Athletes and Master Of Sports(X=SD)

Eiztan gLz sh i (N=15)  —ZLashbit (N=17)
>3 HR/b - min® 58.60+9.38 55.12+9.34
AoD/mm 27.89+2.69 27.93+2.79
LAAPD/mm 32.05+2.96 32.58+2.79
IVSd/mm 8.73+0.94 8.97+1.00
LVPWd/mm 7.66+1.00 8.18+1.13
LVEDD/mm 51.55+3.41 51.14+4.73
LVESD/mm 32.31+2.64 34.23+4.51
LVM/g 172.33+40.70 178.47+39.95
LVMI/g-m? 94.4020.31 102.06+16.48
LVEDV/mL 127.59+20.32 126.04+27.91
LVESV/mL 41.93:+8.01 49.49+16.60
LVEF/% 67.07+4.69 61.12+6.80"
LVFS/% 37.53+3.78 33.06+4.79"
LVSV/mL 85.65+15.87 76.56+16.47
LVCO/L 5.01+1.08 4.18+0.97"

T > Ron s gz 3 it 5 — Yoz 3 i 2 18] 25 5 P<0.05,
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