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Introduction : Aim of this study is to determine left ventricular geometry of athletes by 
echocardiography in various types of sports. 
Methods: Athletes from 5 different sports clubs (basketball, swimming, football, wrestling, and tennis) 
who regularly practice at least 3 hours a week for at least 2 years were included in this study. 98 
(79%) were male and 26 (21%) were female. The control group consisted of  sedentary children and 
adolescents (n: 25). Athletes were also grouped according to the type of exercise; dynamic (football, 
tennis), static (wrestling), combined (basketball, swimming). Athletes who had systemic hypertension, 
diabetes mellitus, chronic renal failure, chronic respiratory disease and a history of anabolic steroid 
use  were also excluded. Left ventricular (LV) hypertrophy was considered if the LV mass index(LVMI) 
was over 95.th percentile by age and sex. LV geometry was classified according to LVMI and relative 
wall thickness(RWT). 
-Normal: LVMI ≤95.persentil + RWT≤0,42, concentric LV remodelling: LVMI ≤95.persentil + RWT 
>0,42; concentric LV hypertrophy: LVMI >95.persentil + RWT>0,42; eccentric LV hypertrophy: LVMI 
>95.persentil + RWT≤0,42   
Results:  Forty eight (38.7%) athletes had normal left ventricular geometry, 20 (16.1%) had concentric 
left ventricular  remodelling, 20(16.1%) had concentric hypertrophy, 36(29%) had eccentric 
hypertrophy (p=0,001). LVDd did not differ significantly between the sports groups. IVSd and LPWd of 
both combined and dynamic group were significantly higher than control group. RWT of combined 
group was higher than static and control group. LVDd index was normal in 108 athletes, more than 
+2SD in 12 athletes(6 wrestler, 3 football and 3 swimmer) and lower than -2SD in 4 athletes. IVSd and 
LPWd were highest in swimmers. IVSd, LPWd and RWT were positively correlated with weekly 
exercise duration. 
 
                                   Left ventricular geometry 
Sports type Normal 

(n)(%) 
remodelling 
(n)(%) 

Concentric 
hypertrophy (n)(%) 

Eccentric 
hypertrophy (n)(%) 

basketball 12(48) 7(28) 1(4) 5(20) 
football 15(48.4) 5(16.1) 5(16.1) 6(19.4) 
swimming 11(24.4) 5(11.1) 13(28.9) 16(35.6) 
wrestling 10(43.5) 3(13) 1(4.3) 9(39.1) 
total 48 (38.7) 20(16.1) 20(16.1) 36(29) 
p=0,009(basketball vs swimming) 
Conclusions:  The majority of athletes had abnormal left ventricular geometry predominantly eccentric 
hypertrophy. Left ventricular hypertrophy is prominent in combined and dynamic sports. 
 


