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Surface Anatomical Study on The Anterior Wall of The Chest by Moiré
and
Ultrasonic Method

Akira TAKAHASHI, Hidekazu AKAIKE,
Hironori SATOU, Mitsuhiro MATSUMOTO

The purpose of this study was to investigate the morphological features of the anterior chest of
soccer players and students by moiré method and uitrasonic method. 82 soccer players and 14 students
were examined. By using ultrasonic method, we were able to analyze the internal structure of a living
body and examine thoroughly apporoopriateness of moiré method.

The results were as follows.

1. Comparisons of the morphological features between soccer players and students were made on 33
items of physical measurements. There were significant difference between students and soccer
players on right and left thigh girth, chest girth,

2. Mean values for skinfold thickness on each site of soccer players appeared to be slightly smaller
than that of students and skinfold thickness increased in order of M1, M2, M3, P, L1, L2, L3.

3. Both in soccer players and stndents, the mean values for thickness of M.pectoralis major in
contraction were larger than that in relaxation. The mean values for thickness of M.pectoralis major
had a similar tendency to skinfold thickness. The thickness of M.pectoralis major was largest on the
line L3 in all groups, and the most projected point of the chest by moiré method was not located on
the thickest site of M.pectoralis major.

4 . The moiré patterns of the chest in soccer players and students were classified into three types such
as unformed type, long sideways oval type, slanting oval type and the mean values for thickness of
M.pectoralis major increased in order of unformed type, long sideways oval type, slanting oval type.
5. The relief of the chest by moiré method rather exactly corresponds to that by ultrasonic method.
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Table 1. Mean values of physical mesurments (cm)

student Soccer player B Soccer player A

Weight (kg) 62.1 ( 7.0) 62.0 (11.9) 62.6 (18.2)
Stature 170.1 ( 5.1) 170.0 ( 5.9) 174.8 ( 5.2)
Suprasternale height 137.5 ( 4.6) 138.2 ( 5.1) 142.4 ( 4.3)
Symphysion height . 84.9 ( 3.6) 84.1 ( 3.9) 87.1 ( 3.5)
Acromion height (R) 139.1 ( 4.6) 138.1 ( 5.2) 142.9 ( 4.7)
(L) 138.7 ( 5.0) 136.5 ( 4.0) 143.0 ( 4.7)

Radiale height (R) 107.9 ( 3.3) 107.3 ( 4.3) 110.7 ( 4.2)
(L) 107.4 ( 3.9) 107.2 ( 4.6) 110.6 ( 4.0)

Dactylion height (R) 65.8 ( 2.5) 65.5 ( 3.6) 68.1 ( 3.2)
(L) 66.3 ( 2.6) 65.8 ( 4.0) 68.4 ( 3.1)

Tibiale height (R) 43.8 ( 2.2) 43.9 ( 2.3) 45.7 ( 2.2)
(L) 43.8 ( 2.0) 43.9 ( 2.3) 45.6 ( 2.2)

Sitting height 91.0 ( 2.7) 91.1 ( 3.1) 93.1 ( 3.1)
Biacrominal breadth 39.3 ( 2.0) 39.1 ( 1.5) 38.3 (1.9)
Chest breadth 29.0 ( 2.0) 28.7 ( 1.4) 28.1 ( 5.8)
Waist breadth 26.1 ( 1.9) 25.7 (11.2) 25.2 ( 5.3)
Bicristal breadth 27.2 (1.4) 26.4 (1.7) 26.2 (5.5)
Chest depth 18.9 ( 1.3) 19.2 ( 1.2) 18.6 ( 3.9)
Chest girth 88.0 ( 6.4) 90.6 ( 4.1) 92.9 ( 2.3)
Waist girth 74.3 ( 7.3) 74.4 ( 3.2) 75.4 ( 3.4)
Hip girth 90.6 ( 4.5) 89.7 ( 3.4) 92.7 ( 2.9)
Upper limb girth (R) 27.5 ( 2.2) 27.7 ( 1.6) 28.4 (1.2)
(L) 26.9 (2.2) 27.5 ( 1.5) 28.0 ( 1.3)

Fore-arm girth (R) 25.7 (1.8) 25.4 (0.9 25.8 (1 0.7)
(L) 25.0 ( 1.5) 24.9 (0.9 25.4 ( 0.8)

Wrist girth (R) 16.1 ( 0.8) 16.2 ( 0.7) 16.4 ( 0.8)
(L) 16.1 ( 0.8) 16.3 ( 1.5) 16.4 ( 0.8)

Thigh girth (R) 53.2 (1 3.7) 54.5 ( 2.5) 55.6 ( 1.9)
(L) 52.9 ( 3.8) 54.5 ( 2.5) 56.4 ( 1.9)

Calf girth (R) 37.0 ( 1.8) 37.1 (1.7 37.6 ( 1.6)
(L) 36.6 ( 1.7) 37.1 ( 1.8) 37.4 ( 1.6)

Ankle girth (R) 22.0 ( 0.9) 22.0 (0.9 22.2 (1.1)
(L) 21.7 ( 0.7) 21.1 ( 1.1) 22.3 (1.2)

¥ Under line indicade significant differences (P < 0.05 )
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Fig. 1 Ultrasonic generator
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Fig. 2 Equipment for fixation of probe
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Table 2. Mean values for skinfold thickness at the each site (mm)
M1 M2 M3 P L1 L2 L3

Student R 3.7(2.8) 4.9(2.9) 6.8(1.4) 7.3(1.5) 7.7(1.8) 7.9(1.9) 7.7(2.5)
(n=14) L 3.2(2.9) 6.5(1.5) 6.6(1.4) 7.7(1.6) 7.9(1.5) 7.7(1.8) 8.2(2.2)
Soccer player B R 2.7(3.0) 3.7(2.8) 5.0(2.5) 6.6(1.5) 6.8(1.6) 7.3(1.6) 7.2(1.6)
(n =56) L 2.3(2.6) 3.6(1.7) 3.8(2.8) 6.8(1.7) 5.3(2.8) 7.0(1.5) 7.4(1.7)
Soccer player A R 1.6(2.3) 3.4(2.5) 4.4(2.2) 6.2(1.3) 6.5(1.4) 6.6(1.4) 7.4(1.5)
(n =26) L 1.9(2.4) 3.1(1.5) 3.8(2.7) 7.1(1.5) 5.8(1.0) 6.5(1.1) 6.9(1.9)

¥  Under line indicade maximum value of each items
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Table 3. Mean values for thickness of M.pectoralis major at the each site in relaxation and contraction (mm)

M1 M2 M3 P L1 L2 L3
Right chest
Student relaxation 4.2(4.1) 5.2(3.9) 6.9(3.3) 8.0(3.8) 8.0(2.2) 8.7(2.1) 9.9(2.9)
(n=14) contraction 4.6(6.0) 6.0(5.4) 8.6(4.6) 8.6(3.2) 9.7(3.8) 11.2(4.3) 12.1(5.4)
Soccor player B relaxation 3.1(4.2) 4.6(4.8) 6.2(4.1) 8.7(4.4) 8.6(3.4) 10.8(4.2) 10.1(4.2)
(n =56) contraction 3.6(5.1) 4.6(5.2) 7.0(56.2) 10.3(5.1) 12.2(5.6) 14.3(5.4) 15.3(6.5)
Soccor player A relaxation 2.8(4.7) 4.2(4.5) 6.4(5.2) 8.8(4.5) 8.8(3.6) 11.2(4.1) 10.9(4.1)
(n =26) contraction 3.2(4.8) 4.8(5.1) 6.8(5.3) 8.9(4.7) 11.0(5.0) 12.2(4.3) 14.1(4.8)
Left chest
Student relaxation 3.6(4.1) 6.9(3.3) 7.9(3.0) 8.3(2.8) 9.3(2.9) 9.9(3.4) 11.3(3.6)
(n=14) contraction 5.3(4.4) 7.4(3.4) 9.3(3.4) 10.3(2.9) 11.9(3.7) 14.2(4.2) 16.3(4.4)
Soccor player B relaxation 2.7(3.2) 11.5(4.5) 4.5(3.8) 8.2(4.0) 6.3(3.9) 9.5(4.2) 12.9(4.8)
(n =56) contraction 4.2(4.4) 15.3(6.3) 6.7(5.0) 11.0(5.3) 9.0(5.3) 12.9(5.4) 17.1(7.2)
Soccor player A relaxation 2.4(3.5)  11.5(3.2) 3.9(3.6) 9.1(3.2) 6.5(3.5) 10.2(3.3) 12.4(4.6)
(n=26) contraction 2.8(3.8) 15.7(5.4) 5.6(4.7) 10.9(4.3) 8.3(4.5) 13.3(5.4) 16.2(5.7)
3 Under line indicade maximum value of each items
Table 4. The ratio of contraction of M.pectoralis majqr on each sites (%)
Student R 114(28.6) 117(19.9) 128(35.7) 122(28.2) 135(32.2) 141(30.3) 134(36.0)
(n=14) L 152(44.1) 159(74.1) 131(26.4) 128(27.0) 124(35.1) 116(41.0) 117(70.6)
Soccor player B R 126(89.6) 107(32.6) 123(77.8) 140(85.4) 149(77.1) 139(44.4) 152(56.1)
(n =56) L 144(61.6) 148(64.3) 141(60.0) 146(63.6) 136(70.6) 138(40.8) 121(46.7)
Soccor player A° R 105(18.4) 114(27.1) 122(55.9) 111(63.5) 143(65.3) 138(35.9) 138(45.7)
(n =26) L 140(58.8) 135(50.8) 151(97.6) 125(38.9) 126(50.2) 138(35.9) 107(40.7)

% Under line indicade maximum value of each items
# Contraction/Relaxation % 100

Table 5. Incidence of three types of M.pectoralis
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L, i, Eﬂ@gﬁ@%pﬂ%@ﬁﬁ{ﬁ R Soccor player A Relaxation 58 4 38
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¥ R-type : Right side dominance
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¥ L-type : Left side dominance
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unformed type

long sideways oval type
9.3(4.8)
9.7(4.1)

slanting oval type
10.9(4.5)
10.4(3.8)

Fig. 4 Mena values for m.pectoralis majqr according to moire patterns (mm)
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Table 6. Coincidence of the relief by moire mathod with the relief by ultrasonic method (%)

Relief of body surface

R L
Student (n =14) 94.5 95.8
Soccor player (n=82) 86.1 92.0

Relief of fascia of M.pectoralis majqr

R L
71.2 80.3
80.3 83.2
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