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Abstract

The purpose of this study was to determine mass of segment of human extremities using cross-
sectional geometry, and weight and density distribution of series sections of cadaver. The female
cadaver body (body height is 144.2 cm, weight is 36.8 kg) divided to 15 segments such as head, neck,
trunk, upper arm, forearm, hand, thigh, leg and foot at the center of joint. The segmental weight,
volume and center of gravity were measured, and then the cadaver was sawed vertically against longi-
tudinal axis 2 cm interval. The segmental volume of series sections were measured by under water
weighing method. Cross-sectional pictures of each section were photograped by 35 mm camera. The
cross-sectional area (CSA) of fat, muscle and bone were estimated by using a computer digitizing tech-
nique. The weights of ith sections were calculated as follows,

West; = (Af; Df + Am; Dm + Ab; Db) t;
where Am; is CSA of muscle, Ab; bone, Af; fat, t is the thickness of series section which was calculated
from its volume and whole area. There were high correlation of coefficient (r = 0.999, p<0.001)
between West and Wm (measured weight) of series sections. The differences between West and Wm
(0.15 + 0.15 g (mean * SD) ) was statistically insignificant. This result indicates that the weight of
body segments can be estimated acculately from the tissue CSA of series section, and then the posibili-
ty for estimation the segmental weight living human body from in vivo human body.
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Table 1. Characteristics of Subject.

Body Height 144.2 cm
Body Weight 36.8 kg
HCG 84.2 cm
% HCG of Body Height 58.4 %
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Table 2. Measured segmental parameters of upperarm,

forearm, thigh, and leg.

Weight Length
% of
Body Weight
g cm
Upper arm 700 1.96 26.3
Forearm 470 132 20.5
Hand 256 0.72 ¥
Thight 2202 6. 18 30.8
Leg 1393 3.91 31.3
Foot 639 1.79 20.5

Center of gravity Volume Density
% of length
em ce gecm?
14.9 56.7 685 1.022
8.4 41.0 443 1.061
¥ ¥ 240 1. 067
14.5 47.1 2142 1.028
12. 6 40. 3 1350 1.032
8.1 42.4 623 1.026
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Fig. 1. Series section of cadavers limb.
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