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Left Ventricular Hypertrophy in Athletes Is Characterised by Supernormal Myocardial
Blood Flow Reserve Predominantly due to Improved Capillary Recruitment as Assessed
by Quantitative Myocardial Contrast Echocardiography
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Background: Athletes develop physiological left ventricular hypertrophy (LVH) as a consequence of enhanced training. Microcirculatory changes
consequent to physiological LVH is relatively unknown.We hypothesised that LVH in atheletes is characterised by supernormal myocardial blood flow
reserve (MBFR) due to improved capillary recruitment.
Methods: Accordingly 25 endurance athletes with physiological LVH and 10 age and sex matched control subjects were recruited. There were no
significant difference in age (33±8 yrs, 34±5yrs; p=0.50), and gender (Males-athletes:25, controls:7). All underwent 2-dimensional echocardiography
and tissue Doppler imaging followed by rest and stress vasodilator myocardial contrast echocardiography(MCE). Quantitative analysis of capillary
blood volume [CBV (dβ)], blood velocity (dβ/s), myocardial blood flow [MBF(db/s2)] and MBFR (stress MBF/rest MBF) of the septum and apex was
performed.
Results: Athletes had significantly thicker septum compared to controls (14.01±0.89mm; 10.67±0.05mm; p=0.01), larger left atrium (5.1±1.1cm;
3.3±0.3cm; p=0.02) and better longitudinal function, medial S wave (9.45±3.86cm/s; 6.8±1.39cm/s; p=0.01). Athletes had a higher CBV at rest
compared to controls (18.3±12.6; 16.75±8.34; p=0.05), but similar blood velocity (1.96±0.5; 1.70±1.01; p=0.78). This translated to higher MBF
in athletes vs control (36.1±14.7; 30.7±5; p=0.02). At stress, the CBV further increased in athletes compared to controls (41.02±10; 30.35±7.4;
p=0.04), but with similar blood velocity (4.41±1.2; 2.8±2.0; p=0.71) but consequent higher MBF in athletes (180.81±19.9; 85.0±36.1; p=<0.01).
This resulted in significantly higher MBFR in athletes compared to controls (5.67 vs 2.8, p=0.01). The receiver-operator characteristics (ROC) curve
for MBFR demonstrated areas under the curve of 0.85.A cut-off of MBFR of 2.2 provides a sensitivity and specificity of 95% and 74% respectively for
predicting athletes heart.
Conclusion: Quantitative MCE suggests that LVH in athletes is characterised by supernormal myocardial blood flow reserve (MBFR) due to
improved capillary recruitment.

