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Contour of Longitudinal and Cross Sections of the Back on Male Athletes

Akira TAKAHASHI, Hidekazu AKAIKE

The purpose of this study was to investigate the contour of five longitudinal sections and 20 cross sections

of the back in 68 male athletes.

By using moiretopography and digitizer system, the shape of these sections could be easily reconstructed.

Longitudinal sections were analyzed in terms of the most projected point, the degree of projection, and

backward inclination of sectional contour.

Cross sections were analyzed in terms of the degree of forward and backward projection and right-left

asymmetry of the backward projection.
Results were as follows:

1) the most projected point of four longitudinal sections was classified into four types with respect to the

vertebral column (Fig 7). (symmetrical type was 66.2%, other types were 33.2%).

2) the degree of projection and backward inclination of the contour of the logitudinal sections were almost

symmetrical with respect to the vertebral column.

3) the degree of forward and backward projection of 20 cross sections were about 180 degrees and these

shapes were neary a line.

4) right-left asymmetry of every cross section was expressed .Zc— £h,Ze— £d, and the contour of cross

section was symmetrical except for the upper portions.
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Table 1. Number of subjects

grade n

1 15

2 22

3 20

4 11

total 68
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Fig.7  Most projected point of thoracic kyphosis
on vertebral and standard line

Table 2. Most projected point of
thoracic kyphosis on
vertebral and standrd line

X s.d.
line b 20.5 6.7
line d 23.6 7.6
verteral 27.1 7.6
column
line e 25.1 0.4
line ¢ -20.7 5.7
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Table 3. Four types of most projcted point.

right left right & left
n n n
P—1 39 44 32
pP—2 8 8 6
P—3 18 11 7
P-4 3 5 0
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Table 4. Projected angle and upper component,
lower component of projected angle on
vertebral and standard line

projected angle a ¥éd

b s.d. X s.d. X sd.

line b 160.9 3.8 79.9 3.4 80.9 2.4
line d 165.8 3.8 82.5 2.9 83.2 1.8

vertebral  169.1 3.0 85.0 1.9 84.1 1.9
column

line e 165.1 4.0 82.6 2.9 83.2 1.8
line d 161.3 3.3 80.8 2.7 81.4 1.7
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Table 5. Degree of £y and£ 6

X s.d. X s.d.
line b 15.6 2.1 19.0 1.9 .
line d 13.7 1.8 17 .4 1.9
vertebral 12.9 2.0 16.2 1.9
column :
line e 13.3 1.9 17.0 1.9
line d 14.7 1.6 18.6 1.9
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Table 6. Asymmetry of standard line
(degree of projectlon, £y, £8)

X s.d.

degree of projection d — € 1.0003622 0.020066173

degree of projection b — ¢ 1.0022836 0.021986813
Zy d-—e 1.0045718 0.01843421
Ly b-—c 1.0048463 0.020075879
28 d —e 1.0049472 0.019996093
Z6 b—c 1.0040271 0.020362994
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Table 7. Angle of each transverse sectoin

angleZa,; angle Za, angle Za;
num, X s.d. X s.d. X s.d.
1 178.48 0.43 177.07  0.44 177.07 0.44
2 178.50 0.43  178.49 0.43 177.07  0.43
3 177.05 0.44 178.53  0.42 178.51  0.43
4 177.06  0.42 177.07  0.44 178.50  0.43
5 177.06 0.43 177.06  0.44 177.05 0.42
6 177.05 0.44 177.06  0.43 177.06  0.42
7 177.07 0.45 177.07  0.44 177.08  0.43
8 177.06 0.43 177.08 (.42 177.08 0.44
9 177.07 0.42 177.07  0.42 177.07  0.44
10 177.08 0.42 177.06  0.44 177.07 0.43
11 177.07 0.44 177.08  0.45 177.07  0.43
12 177.07 0.43 177.07  0.42 177.08 0.42
13 177.08  0.42 177.08  0.43 177.08  0.44
14 177.08 0.44 177.07  0.43 177.07 0.43
15 177.08 0.45 177.07  0.43 177.08  0.42
16 177.07 0.43 177.07 0.44 177.08 0.42
17 177.07  0.43 177.07  0.44 177.08  0.42
18 177.08 0.44 177.08  0.42 177.07  0.44
19 177.06  0.42 177.08  0.42 177.19  0.45
20 177.08 0.44 177.07  0.43 177.17  0.44

Table 8. Difference betweenZc and «b, Ze

and 2d
zZc—2zd sZe—2d
num. X s.d X s.d
1 1.079 1.248 3.112 0.004
2 1.634 1.267 3.111 0.003
3 0.009 0.004 1.210 1.286
4 0.007 0.003 0.438 0.845
5 0.007 0.002 0.177 0.509
6 0.006 0.002 0.086 0.346
7 0.004 0.002 0.031 0.041
8 0.003 0.001 0.019 0.015
9 0.002 0.001 0.013 0.009
10 0.001 0.001 0.009 0.006
11 0.001 0.001 0.006 0.004
12 0.001 0.001 0.004 0.005
13 0.001 0.001 0.006 0.006
14 0.001 0.001 0.009 0.008
15 0.002 0.001 0.014 0.010
16 0.003 0.001 0.021 0.015
17 0.004 0.001 0.031 0.024
18 0.005 0.001 0.049 0.058
19 0.006 0.002 0.134 0.372
20 0.007 0.002 0.319 0.704
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