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Myocardial energy me-
tabolism in children:
Age-dependant myocar-
dial utilization patterns
of oxygen and energy
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Summary

Myocardial utilization patterns of oxygen, lactate, pyruvate, glucose and free fatty acid (FFA)
were evaluated in 65 children aged 7 months to 18 years (mean: 7.9 years) without organic cardiac
lesions by coronary sinus catheterization via the femoral vein. Myocardial oxygen uptake was positively
correlated with age. Myocardial oxygen uptake per unit left ventricular mass and the oxygen extrac-
tion rate were negatively correlated with age. The oxygen saturation of coronary sinus blood was sig-
nificantly lower in younger children. The myocardial lactate and pyruvate extraction rates increased
with age, but there was no correlation between lactate or pyruvate uptake and age. The myocardial FFA
extraction rate increased with age and the FFA uptake per unit left ventricular mass was positively cor-
related with age. There was no significant relationship between myocardial glucose utilization and age.
Coronary sinus blood flow per unit left ventricular mass was negatively correlated with age. These
results indicate that younger children have significantly higher demands for coronary blood flow per
unit ventricular mass, significantly higher utilization of oxygen, and significantly lower utilization of
FFA, with the highest energy production rates.
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Fig. 1. (A) Correlation between coronary sinus blood flow (CSF) and age. (B) Correlation
between coronary sinus blood flow per unit left ventricular mass (CSF/MASS) and age.
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Fig. 2. (A) Correlation between myocardial oxygen uptake (myocardial oxygen consumption,
MVo,) and age. (B) Correlation between myocardial oxygen extraction rate (O,ER) and
age. (C) Correlation between myocardial oxygen uptake per unit left ventricular mass

(O,U/MASS) and age. (D) Correlation between O, saturation of coronary sinus blood (CS-
0,Sa) and age.
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Fig. 3. (A) Correlation between myocardial lactate extraction rate (LER) and age. (B)

Correlation between myocardial lactate uptake per unit left ventricular mass (LU/MASS)
and age.
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Fig. 4. (A) Correlation between myocardial pyruvate extraction rate (PER) and age. (B)

Correlation between myocardial pyruvate uptake per left ventricular mass (PU/MASS)
and age.
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Fig. 5. (A) Correlation between myocardial glucose extraction rate (GER) and age. (B)

Correlation between myocardial glucose uptake per unit left ventricular mass (GU/MASS)
and age.
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Fig. 6. (A) Correlation between myocardial free fatty acid extraction rate (FER) and age.
(B) Correlation between myocardial free fatty acid uptake per left ventricular mass (FU/

MASS) and age.
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