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ABSTRACT

The present study aimed to determine the relationship between ectopic fat
content and muscle or subcutaneous fat thickness of the upper arm and thigh in
eight wheelchair basketball players (mean age, 41.0 * 10.3 years). Echo intensity
and muscle thickness of the biceps brachii (Bi) and rectus femoris (RF), and of
subcutaneous fat at same sites were determined by ultrasonography. Echo intensity was
taken as ectopic fat content. Echo intensity was calculated based on the mean of a gray
scale. Echo intensity was significantly higher for RF than Bi (p <0.05). Echo intensity
significantly and inversely correlated with the muscle thickness of Bi and RF (both p
< 0.05), whereas echo intensity and subcutaneous fat thickness of both muscles did

not significantly correlate. A significant inverse association between echo intensity and
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muscle thickness persisted in the RF (p < 0.05), but not in the Bi after controlling for

age. These findings suggest that ectopic fat content correlates with muscle mass in the

thigh muscles of male wheelchair basketball players.
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1 Representative ultrasonographic image of upper arm
(A) and thigh (B) of male wheelchair basketball player.
Dotted line, region of interest for echo intensity; dotted arrow,
muscle and subcutaneous fat thickness. Bottom panel, region
of interest with gray-scale histograms. Bi, biceps brachii; Br,
brachialis; F, femur; H, humerus; RF, rectus femoris; Sub. fat,
subcutaneous fat; VI, vastus intermedius
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%< 1 Physical characteristics and body composition of eight male wheelchair basketball players

Mean £ SD Range
Physical characteristics
Age (years) 410 = 10.3 30-62
Duration of injury to measurement (years) 16,5 = 16.7 2-43
Time of sports activity (hour/week) 783 £28 3-12
Height (cm) 1657 + 8.1 154.0- 1778
Weight (kg) 595 + 4.9 53.2-67.5
BMI (kg/m?) 217 +19 19-24
Waist circumference (cm) 777 £ 54 67.0 - 83.0
Skeletal muscle thickness
Biceps brachii (cm) 23+03 19-26
Brachialis (cm) 06 =03 02-10
Upper arm muscles (cm) 29 +03 24-34
Rectus femoris (cm) 13 +06 05-20
Vastus intermedius (cm) 08 +0.3 06-1.6
Thigh muscles (cm) 22+08 14-36
Subcutaneous fat thickness
Upper arm (cm) 0.2 +0.1 0.1-04
Thigh (cm) 0.7 %02 04-10
Upper arm muscles include biceps brachii and brachialis; thigh muscles include rectus femoris and vastus intermedius
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Rectus femoris
14001 1,=-0.76,p <0.05
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3 Relationship between echo intensity and muscle thickness.
a.u., arbitrary units.
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4 Relationship between echo intensity and subcutaneous fat thickness.
a.u., arbitrary units.

52 Partial correlation coefficients between echo intensity
and muscle thickness for biceps brachii and rectus femoris

. Partial correlation coefficients
Control variables . .
with muscle thickness

Echo intensity

Biceps brachii Age -0.47
Rectus femoris ~ Age -0.84*
#p<0.05
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