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Range of Active Motion and Axial Angles of the Wrist Joint in Normal
Adult Korean

Woo Koo Chung, M.D., Dong Chul Park, M.D. and Kil Soo Chi, M.D.

Department of Orthopedic Surgery, Eulji General Hospital, Seoul, Korea

With a ordinary goniometer, we measured the range of active motion of the wrist —flexion, exten-
sion, ulnar and radial deviation—in 120 normal adult subjects ranging in age from 20 to 49 years old.
Normal limits were determined for the male and female groups, for the age groups, and for the right
and left sides, respectively. The data were compared with the axial angles in roentgenograms that de-
scribed by T.E. Keats in 1966. And we have undertaken a study of the correlation between the range

of motion and the axial angles.

The results were as following:

1. Range of active motion (degrees *+standard deviation)

flexion ; 73.9 +6.386.
extension ;65.9+5.164
unlar deviation;28.3+5.124
radial deviation; 18.6 £2.556
2. Axial angles (degreeststandard deviation)
P-A view;73.8+3.985
lateral view;79.7+4.777

3. Males had a smaller range of motion than female in wrist joint.

4. The right side showed a smaller range of motion than the left.

5. There were no correlations between the range of motion and the axial angles.

Key Words: Range of motion, axial angle.
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A
A0] wab(d) =) Al (%)
N 13 15 28(23)
& oz 26 12 38(32)
& - 21 19 39(33)
T & 14 14(12)
A 60 60 120 (100)

Fig. 1. Measurement of wrist flexion.
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Fig. 3. Measurement of wrist ulnar deviation.

Fig. 2. Measurement of wrist extension.

Fig. 4. Measurement of wrist radial deviation
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Fig. 5. Measurement of the axial angles at the wrist. 8) posteroanterior view AB=Line drawn tangen-
tially from the distal tip of the radial styloid process through the base of the ulnar styloid process. CD=
Line drawn along the midshaft of the radius Angle 1=The angle of the intersection of AB and CD me-
asured on ulnar side. 2) lateral view EF=Line drawn tangentially across the most distal point of the ar-
ticular surface of the radius. GH=Line #rawn through the midshaft of the radius. Angle 2=The angle of

intersection of EF and GH measured anteriorly.
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Table 3. Range of motion and Axial angles (20¢§)

Mean . . ) Axial Angle
Flexion Extension Ulnar dev. Radial dev.
S.D. P-A lat.
R 73.4 66.4 28.7 18.8 73.1 80.2
M 8.08 6.18 4.47 2.74 3.37 5.43
(N =20) L 74.9 66.7 29.6 19.3 73.7 79.3
7.18 6.53 5.24 3.06 4.63 4.44
R 76.8 66.4 28.9 18.8 73.2 80.0
M 6.54 3.92 4.82 2.91 4.26 5.11
(N = 20) L 76.6 66.9 29.8 19.4 73.1 80.1
6.50 4.97 4.71 2.87 4.78 5.14
R 75.1 66.4 28.8 18.8 73.2 80.1
M and F 7.462 5,113 4,592 2.794 3.795 5.213
(N =40) L 75.8 66.8 29.7 19.4 73.4 76.6
6.815 5.124 4.913 3.011 4,662 4.798
Overall 75.5 66.6 29.3 19.1 73.3 79.9
(N =80) 7.15 5.13 4.78 2.92 4.23 5.00

S.D.: standard deviation, dev:deviation, R:right, L:left, M :male, F:female, P-A:in posteroanterior view

lat : lateral view

Table 4. Range of motion and axial angles (30])

Mean . Axial Angle
Flexion Extension Ulnar dev. Radial dev.
S.D. P-A lat.
R 72.4 66.8 26.5 18.9 72.7 78.4
M 7.46 5.95 6.16 4.06 3.63 4,46
(N=20 L 73.3 66.8 27.2 18.1 72.6 78.9
7.72 6.32 5.81 2.70 3.71 4,29
R 74.4 66.1 28.4 18.4 75.7 81.9
F 3.787 7.236 5.958 3.409 4.52 4.36
(N =20) L 75.0 66.3 29.2 18.7 74.9 81.8
3.900 5.955 6.031 3.585 4.70 5.18
R 73.5 66.4 27.4 18.7 74.3 80.2
M and F 6.118 6.029 6.059 3.214 4.265 4.704
(N =40) L 74.1 66.7 28.2 18.4 73.8 80.3
5.492 6.196 5.939 3.152 4.343 4.936
Overall 73.8 66.5 27.8 18.5 74.0 80.2
(N =80) 5.4%4 5.946 5.773 2.918 4.114 4.641

S.D.: standard deviation, dev:deviation, R:right, L:left,

lateral view
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Table 5. Range of motion and axial angles (404)])

Mean . . . Axial Angle
Flexion Extension Ulnar dev. Radial dev.
S.D. P-A lat
R 70.9 63.5 27.5 17.9 73.9 78.7
M 6.86 5.44 6.10 2.84 4,56 4.58
(N=20) L 71.0 65.0 28.2 18.3 74.1 77.8
7.45 4.92 6.09 2.49 4.28 4.45
R 73.4 64.7 27.5 18.2 74.4 79.9
F 5.57 3.81 4.09 2.06 3.80 3.40
(N=20) L 74.4 65.0 28.6 18.5 74.4 80.0
5.96 3.69 3.54 2.32 3.60 3.41
R 72.1 64.1 27.5 18.1 74.1 79.3
M and F 7.297 5.679 5.134 2.459 4.152 5.033
(N=40) 72.7 65.0 28.4 18.4 74.2  78.9
6.884 4,300 4,928 2.500 3911 4.065
Overall 72.4 64.5 28.0 18.3 74.2 79.1
(N =80) 6.60 4.50 5.05 2.48 4.03 4.03

S.D.: standard deviation, dev:devation, R:right, L:left, M :male, F:female, P-A :posteroanterior view, lat:
lateral view

Table 6. Range of motion and axial angles distributed by sex and side

Mean . ) . Axial Angle
Flexion Extension Ulnar dev. Radial dev.
S.D. P-A lat
R 72.2 65.6 27.6 18.6 73.2 79.1
M 7.434 5.962 5.616 2,878 3.854 4.830
(N =60) L 73.1 66.1 28.3 18.6 73.5 78.6
1.195 5.797 5.720 2.900 4.204 5.481
F R 74.9 6.7 28.3 18.5 74.5 80.6
(N =60) 5.643 4.767 4.966 2.813 4.216 4.377
L 75.3 66.2 29.2 18.9 74.1 80.6
5.5565 4.762 4.812 2.951 4.388 4.652
R 73.6 65.6 27.9 18.5 73.8 79.8
M and 6.708 5.375 5.290 3.83 4.071 4.651
(N = 120) L 74.2 66.1 28.7 18.7 73.8 79.6
‘ 6.497 5.282 5.282 2.915 4.292 4.610
Overall 73.9 65.9 28.3 18.6 73.8 79.7
(N = 240) 6.386 5.164 5.124 2.556 3.985 4.477

S.D.: standard deviation, dev.;deviation, R;right, L;left, M ;male, F;female, P-A ;posteroanterior view, lst;
lateral view
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Table 7. %9

2] 2} Axial angle 2] 4] z}o] (N=120)

Difference Standard
(degrees) error
Motion P<0.05
Flexion 2.5 1.189 NS
Extension 0.1 0.976 NS.
Ulnar deviation 0.8 0.967 N.S.
Radial deviation 0.1 0.527 NS
Axial angle N.S.
P-A view 1.0 0.761 NS.
lateral view 1.8 0.833 P<0.05
N.S.: not significant
Table 8-71. %424} axial angle 2] #1924 z}o] (N=240)
Mean Standard
Difference (degrees) Deviation
Motion (R<L)
Flexion 0.7 3.364 P <0.05
Extension 0.5 2.635 P <0.05
Ulnar deviation 0.9 2.599 P <0.05
Radial deviation 0.2 2.633 N.S.
Axial angle (R>L)
P-A view 0.06 2.545 N.S.
lateral view 0.2 2.367 N.S.

Table 8-, Correlation between the right and left sides

r (Coefficient)

Regression equation

Motion
Flexion 0.871 Y=0.9 X+ 6.87
Extension 0.878 Y=0.89X+ 6.55
Ulnar deviation 0.879 Y=0.8X+ 3.62
Radial deviation 0.581 Y=0.56X+ 7.93
Axial angle
P-A view 0.816 Y =0.77X +16.73
ateral view 0.869 Y =0.8X+10.12
#H7h ksl et skRAel e 2 F L9F F 7 A EHe g9 48 FUsH st ded 7
doluh ¥ARY, Fobelsidd 3 BTREA S o AolE ¢ 4 A Ao, YUHRE A5
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2o} wkapd *l-zi‘ 9| axial angleg ZA3l7 9 o8 skt ol 3 ’""a‘ Al ez A 2.3 *
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Table 9. Correlation between the range of motion and axial angles

Axial angle
r P-A view Lateral view
(Coeffient)
R L R L
Flexion R 0.063 0.045
L 0.048 0.048
R —0.075 0.008
Extension L 0.022 0.014
Ulnar R —0.022 0.072
deviation L 0.094 0.073
Radial R 0.121 —0.016
deviation L 0.157 0.080
Axial angle
P-A view R 0.284
L 0.271
Lateral eiew IE 0.284 0.272
R;right, L;left
Table 10 Comparison of the range of motion according to the different authors
Mean(degrees) . . Ulnar Radial
S.D. Flexion Extension deviation deviation
R 73.6 65.6 27.9 18.5
6.71 5.37 5.29 . 2.83
This study L 74. 2 66.1 28.7 18.7
(N=120) 6.49 5.28 5.28 2.91
73.9 65.9 28.3 18.6
avg.
6.38 5.16 5.12 2.55
AAQOS* 73. 71 33 19
D.C. Boone Mean 76.4 74.9 21.5 36.0
S.D. 6.3 6.4 4.0 3.8
Nemethi R 61 60 44 2
L 60 60 48 30
Hoppenfeld 80 70 30 20
M 29.3 14.5
. 0.26 0.34
von Bonin
F 34.5 21.7
0.39 0.25
R;right, L;left, M;male, F;female, S.D;standard deviation
*; Averages of estimates from the American Academy of Orthopedic Surgeons
% 31510 o] A& DC. Boone® 50| 2H% 2L 103} zo] wlzaidch. AHES ALoAE o F
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%ol TE EF UNE Az AU 2 FIL 0.957F Hou WL 5.1E, HA9E 4.7
ol & 025 e A spg e E 22 2A8E 0.454 Agich,
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Table 11. Comparison of the axial angles

Male Female Average
" PA view This study
Mean 73. 4 74. 3 73.8
S.D. 4, 03 4, 30 3.98
Keats:
Degrees 72—93 73—-95 83
Lateral view  This study:
Mean 78. 9 80. 4 79.47
S.D. 4, 61 4. 52 4.47
Keats:
Degrees 70—93 80—94 85.5

S.D.;standard deviation
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