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Actual Angle Measurement of Long Bone

Sang Hoon Lee, M.D., Moon Sang Chung, M.D., Heung Sik Kang*, M.D.
and Se II Suk, M.D.

Department of Orthopedic Surgery, Department of Radiology®, College of Medicine,

Seoul National University, Seoul, Korea

If one can measure the actual angle of the bowing and rotation of a long bone three-di-
mensionally, it will be a great help in fracture reductions, operative treatments of the con-

genital anomalies, determination of the fusion angles in arthrodeses, and so on.
We developed a computer program that gives us the actual bowing and rotation angle

when we input the angles from the two X-ray films with known angle between them. We

measured anteversion and neck-shaft angle of the femur, the amount of bowing and rota-
tion in fracture model, and the fusion angles in arthrodeses. The angles calculated from the
computer program were same as those from another X-ray that showed the actual angle

taken by derotating the subject.

Key Words : Actual angle measurement, Computer program.
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Fig. 1. Schematic illustration of angles. a :
Angle in A plane. b: Angle in B plane. e :
Angle between the two planes. ¢ : Rotaional
angle from A plane. d : Actual angle.

o gl A8 Zzst 1 oAl Ae) AEF
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Appendix I. Computer program used in this
study

10 REM Angle in OS

20 INPUT “a=“; A

30 INPUT “b=*;B

40 INPUT “e=“; E

50 EE=90-E

60 AR=A*3.14159/180

70 BR=B*3.14159/180

80 ER=E*3.14159/180

90 EER =EE*3.14159/180
100 CA=TAN(BR)/TAN(AR)-SIN(EER)
110 CB=COS(EER)/CA
120 CR=ATN(CB)
130 C=CR*180/3.14159
140 FA=COS((C-EE)*3.14159/180)/COS(CR)
150 FB=TAN(AR)*FA
160 FR=ATN(FB)
170 F=FR* 180/3.14159
180 DA=TAN(R)*COS(CR)
190 DR=ATN(AR)*COS(CR)
200 D=DR*180/3.14159
210 PRINT “ce= ”; C-EE;”
220 END
Ok

d=“;D

AHAA FaA oA uiEZFe FIudg =
AGALe 170593 F245 2 A 737E 120.
6o 93 AA|7 ool A 7 7h2e 120
0=} (Fig. 3).
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Fig. 2. A-P view, lateral view and derota-
tion view of dried human femur.

; | .
Fig. 3. A-P view, lateral view and derota-
tion view of femur in living human.

Fig. 4. A-P view and lateral view of frac-
ture model.



Appendix 1. A%d () % % (b) A4 243 AEE o] g3l AN HAZHE (@ o
AAZ = (d)

¢ b

d 0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85

a0 45 90 9 90 90 90 90 9 90 9 9 9 90 9 9 90 90 90
0 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 8

5 0 45 64 72 76 79 81 8 84 8 8 8 8 8 8 8 8 90
0 7 11 16 21 25 30 3 40 4 50 55 60 65 70 75 80 85

10 O 26 45 57 64 69 73 76 78 8 8 83 8 8 8 87 83 8
10 11 14 18 22 26 31 36 41 45 50 55 60 65 70 75 80 85

15 0O 18 33 4 54 60 65 69 72 75 77 79 81 83 84 8 87 89
15 16 18 21 24 28 32 37 41 46 51 55 60 65 70 75 80 85

20 0 14 26 36 45 52 58 63 67 70 73 76 78 8 82 84 8 83
20 21 22 24 27 31 34 38 42 47 51 56 61 65 70 75 80 85

25 0 11 21 30 38 4 51 56 61 65 69 72 75 78 80 83 8 88
25 26 26 28 31 33 37 40 44 48 52 56 61 66 70 75 80 85

30 0 9 17 25 32 39 45 50 5 60 64 68 72 75 78 8l 84 87
30 30 31 32 34 37 39 42 46 49 53 57 61 66 70 75 80 8

35 0 7 14 21 27 34 40 45 50 55 60 64 68 72 76 79 83 86
35 3 36 37 38 40 42 45 48 51 54 58 62 66 71 75 8 8

40 0 6 12 18 23 29 35 40 45 50 55 60 64 69 73 77 82 86
40 40 41 41 42 44 46 48 50 53 56 5% 63 67 71 75 8 85

45 0 5 10 15 20 25 30 3 40 45 50 55 60 65 70 75 80 8
45 45 45 46 47 48 49 51 53 55 57 60 63 67 71 75 80 &

50 0 4 8 13 17 21 26 30 35 41 45 50 55 61 57 72 78 84
50 50 50 51 51 52 53 54 56 57 59 62 65 68 72 76 80 8

55 0 -4 7 11 14 18 22 26 30 35 40 45 50 56 63 69 76 86
55 55 55 655 56 56 57 58 59 60 62 64 66 69 72 75 80 8

60 0 3 6 9 12 15 18 22 26 30 35 40 45 51 58 65 73 81
60 60 60 60 61 61 61 62 63 63 65 66 68 70 73 76 80 85

65 0 2 5 7 10 12 15 18 21 25 29 34 39 45 52 60 65 79
65 65 65 65 65 66 76 66 67 67 68 69 70 72 74 77 81 85

70 0 2 4 6 8 10 12 14 17 20 23 27 32 38 45 54 64 76
70 70 70 70 70 70 70 71 71 71 72 72 73 74 76 78 81 85

75 0 1 3 4 6 7 9 11 13 10 18 21 25 30 36 45 57 72
7 7 7 7% 7 7 75 7 75 7 7 76 76 77 78 79 82 8

80 0 1 2 3 4 5 6 7 8 10 12 14 17 21 26 33 45 64
80 8 8 8 8 8 8 8 &8 8 8 8 8 8 81 8 83 86

85 0 0 1 1 2 2 3 4 4 5 6 7 9 11 14 18 26 45
8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 8 86 86

a . angle in A-P, b:angle in lateral, c: rotation angle, d: actual angle.

=+ 3875(at 90X A 3875F wl 742%), Aol 3 195% wHE Al FEHE 3AZe
Zu A F3AEE 158%(be 90X A 2 3lo] 3" gl Aefell A WA #dE A
15855 #l 742x) o o]&F HFe ] 9y 3l Jehd A=+ 4112 H(Fig. 5).
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Fig. 5. A-P view, lateral view and derota-
tion view of fused shoulder joint.
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