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Whole-body muscle activity during baseball pitching exercise evaluated by
positron emission tomography
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Whole-body muscle activity of college baseball pitcher during baseball
pitching using PET-CT revealed increasing accumulation of FDG in the finger and toe muscles, but not
in the muscles of the rotator cuff or trunk .In addition, the hamstrings on the throwing side and
the iliacus, tensor fasciae latae, sartorius on the non-throwing side showed increases in glucose

metabolism.This result may reflect the asymmetric movements and high contribution of finger and
toemuscles during pitching.

As the next step, we compare the whole body skeletal muscle activity of college and professional
baseball pitcher during a pitching exercise by using PET-CT. Whole-body PET images of the
professional pitchers show increase in glucose metabolism in the muscle groups around the scapula
and buttocks compared to college pitchers. From the result of this research, additional

stren%thening of muscles around the scapulae and the buttock may be necessary for higher performance
pitchers.
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1 SUV P
Throwing side Non-throwing side
SuvV SuvV

difference Pvalue difference Pvalue
Subscapularis 0.006 0.806 0.0301 0.713
Supraspinatus 0.0237 0.713 0.0304 0.391
Infraspinatus 0.0334 0.27 0.0826 0.066
Teres minor 0.0768 0.244 0.0359 0.624

Extensor digitorum 0.8636 0.007 1.1935 0.002

Abductor hallucisbrevis 0.9266 0.005 0.4673 0.037
adductor hallucis 1.0961 0.014 0.4823 0.086
lumbricalis 0.7734 0.027 0.4573 0.178
Abdominal rectus 0.0622 0.27 0.0569 0.178

Abdominal external oblique 0.0232 0.54 0.0317 0.426
Abdominal internal oblique 0.0062 0.668 0.0852 0.086
Transverse abdominal 0.0252 0.806 0.1863 0.027

Greater psoas 0.061 0.713 0.0713 0.713

Lumbar quadrate 0.0481 0.327 0.0511 0.462

Erector spinae 0.0191 1 0.0094 0.624
lliacus 0.1177 0.142 0.4862 0.014
Tensor fasciaelatae 0.1864 0.05 0.4791 0.02
Sartorius 0.112 0.759 0.4012 0.014

Semimembranosus 0.2473 0.01 0.1465 0.066



Semitendinosus 0.4185 0.01 0.183 0.005
Biceps femoris 0.1669 0.003 0.1649 0.01
Abductor halluces 11141 0.037 0.4436 0.05
Flexor digitorum brevis 0.668 0.178 0.6337 0.007
Abductor digiti minimi 0.3986 0.014 0.5148 0.01
Flexor hallucisbrevis 0.976 0.002 0.9146 0.01
Abductor hallucis 0.8252 0.178 0.6498 0.01
Inter osseous 0.6781 0.02 0.5369 0.01
P 0.05
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