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A New Method in the Measurement of Tibiofemoral Angle

Sang Cheol Seong, M.D., Soo Yong Lee, M.D., Phil Hyun Chung, M.D.
and Soo Hun Cho, M.D*

Department of Orthopedic Surgery, Department of Preventive Medicine* College of Medicine,
Seoul National University Hospital, Seoul, Korea

The tibiofemoral angle is widely used for the diagnosis and treatment of knee problems, especially in
degenerative joint disease of the knee. Among the various methods of measurement of tibiofemoral angle,
Bauer’s method is being used most frequently. But measurement by Bauer's method has seemed to show
wide individual differences.

Therefore we designed a ruler which can be used very easily for the measurement of the tibiofemoral
angle with little differences between persons who measure the angle. To testify the advantagesof our me-
thod, we selected 4 orthopedic surgeons and let them measure the tibiofemoral angles of 60 knees of 30
patients by Bauer's method and by our method using the ruler. And 20 orthopedic surgeons measured ti-
biofemoval angles of 2 left knees by Bauer's method and by our method using the ruler.

The values of the tibiofemoral angle by two methods were compared and analyzed statistically. There
was no significant differences between mean values. But, the tibiofemoral angles by our new method sho-
wed little differences among measurers. (P <0.05)
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Table 1. Age and Sex distribution

Sex Male Female Total %)
Age No. of Patients No. of Patients No. of Patients
41 -50 13 6 19 (63.3)
51 -60 8 3 11 ( 36.7)
Total 21 9 30 (100 )
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Fig. 1. A newly designed ruler for measurement
of Tibiofemoral angle.
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Fig. 2. A schematic drawing of measurement of tibiofemoral angle using a new ruler. A. drawing
a reference line(R) tangential to both femoral condyles B, C. drawing two parallel lines(ab, a’ b’) 7
cm & l4cm distance from reference line on femur using newly designed ruler.
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Fig. 3. D,E. drawing two parallel lines(cd, c’d’)

on tibia as same method. F. drawing longitudinal

axises of femur and tibia and measuring tibiofemoral angle.
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Table 2. Measurement of tibiofemoral angle by Bauer's method

ide Right Left
Measurer
Case N A B c D A B c D
1 —4.0 —4 0 —4.0 —-5.0 —4.0 —2.0 —1.0 —2.0
2 +1.0 -30 —1.0 —2.0 +1.0 —-3.0 —2.0 —3.0
3 —4.0 —-20 —2.0 —3.0 —7.0 —=7.0 —5.0 —-5.0
4 —1.0 -10 —2.0 —2.0 +1.0 —2.0 —1.0 —1.0
5 —-8.0 —4 0 —4.0 —-7.0 —-6.0 —4.0 —4.0 —4.0
6 -3.0 -30 —2.0 —4.0 —4.0 —2.0 —3.0 —1.0
7 —-7.0 -70 —5.0 —6.0 —5.0 —6.0 —4.0 —5.0
8 —-0.0 +4 0 +2.0 —-0.0 +1.0 —2.0 -1.0 -0.0
9 —6.0 —6 0 —5.0 —-5.0 —-7.0 —6.0 —5.0 —5.0
10 —3.0 -30 -3.0 —4.0 —=5.0 -3.0 —0.0 —0.0
11 —0.0 —-10 —0.0 -1.0 -9.0 —6.0 —-7.0 —-5.0
12 —2.0 —00 -3.0 -1.0 —3.0 —4.0 —2.0 —1.0
13 —3.0 —50 —-3.0 —3.0 —2.0 —2.0 —1.0 —1.0
14 —6.0 =70 —-7.0 —-8.0 —5.0 —5.0 —2.0 —3.0
15 —3.0 —50 —-3.0 -2.0 -3.0 —0.0 —-2.0 —0.0
16 -3.0 —4 0 —4.0 —4.0 —-3.0 —5.0 —4.0 —4.0
17 —-2.0 -30 —2.0 -3.0 —5.0 -5.0 -5.0 —4.0
18 —4.0 —40 —3.0 —6.0 —-9.0 —5.0 —5.0 —6.0
19 —1.0 —-10 ~-1.0 —2.0 +1.0 —0.0 —1.0 —1.0
20 -7.0 -5 0 -6.0 -7.0 —5.0 ~0.0 —2.0 —-3.0
21 —0.0 —00 +2.0 -2.0 —-5.0 —0.0 —-3.0 —2.0
22 -3.0 -10 —3.0 —2.0 —4.0 —2.0 —2.0 —3.0
23 -5.0 —20 —2.0 —2.0 —-3.0 —4.0 —0.0 —1.0
24 —14 —11 —12 —-7.0 —8.0 -5.0 —5.0 —5.0
25 —2.0 —30 -2.0 —-5.0 —-0.0 —3.0 —0.0 —1.0
26 +2.0 +20 +2.0 +2.0 +2.0 +2.0 +1.0 +3.0
27 —4.0 —6 0 —5.0 —=7.0 —4.0 —2.0 —2.0 —4.0
28 —7.0 —-70 —5.0 -7.0 -7.0 -8.0 —8.0 —=5.0
29 -6.0 -6 0 —6.0 —5.0 —6.0 —3.0 —4.0 —4.0
30 —0.0 —4 0 —4.0 —4.0 +1.0 —0.0 —-2.0 —0.0
Mean value —-3.5 —3.4 —3.3 —3.7 —3.8 —3.1 —2.7 —-2.6
Stz:ind'fm:! 3.41 2.95 2.60 2.63 3.22 2.56 2.11 2.08
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Table 3. Measurement of tibiofemoval angle using newly designed ruler

Right Left

A B C D A B C D

1 -2.5 -20 -30 -30  —-1.0 —0.0 —0.0 —1.0
2 —-2.0 -3.0 -3.0 ~—2.0 -1.5 —-3.0 -0.5 ~—1.5
3 —-3.0 —4.0 -55 —3.0 -6.0 —6.5 —7.5 —b5.5
4 -2.0 -2.0 -1.0 -1.5 -2.0 -1.0 —0.0 —2.0
5 -8.0 —8.0 —7.0 —9.0 -75 —80 —7.0 -7.5
6 -2.0 —3.0 -3.5 —3.0 -3.0 —-3.0 —-1.0 —2.0
7 -5.0 =50 —50 —4.5 -5.0 —=5.0 —7.0 —5.0
8 -1.0 -0.0 =—0.0 —1.5 -2.0 =1.0 —0.0 —4.0
9 —-6.0 —6.0 —6.0 —6.0 -6.5 —6.0 —6.0 —6.0
10 —-2.0 -3.0 -3.0 —3.0 -3.0 —-20 —0.0 —1.0
11 —-0.0 -1.0 -—0.0 —0.0 -7.0 =55 —7.0 —6.0
12 —-0.0 -1.0 —0.0 —0.0 -3.0 —-3.0 -—3.0 —2.5
13 —4.0 —4.0 —4.0 —4.5 -2.0 -2.0 -1.5 ~—2.0
14 —-6.0 -7.0 —-75 -85 ~-5.0 —-3.0 —50 —5.0
15 —-3.0 —5.0 —2.5 —4.0 -2.0 —-2.0 —1.0 —0.0
16 -3.0 —-4.0 —3.0 —3.5 -5.5 —5.0 —6.5 —4.5
17 —-2.5 -20 —2.0 —3.0 —-45 —-50 —5.5 —4.5
18 -2.0 -3.0 —50 —4.0 -5.0 =50 —6.0 —5.0
19 +1.5 —-0.0 —0.0 —0.0 -1.0 —-2.0 —0.5 —0.0
20 —4.5 —4.0 —4.0 —5.0 -2.0 —2.0 —4.0 —2.0
21 +2.0 —-0.0 —0.5 —2.0 -3.0 —3.0 —3.5 —3.0
22 —-4.0 -25 —0.0 —2.0 -3.0 —-2.0 —-3.0 —2.5
23 -2.0 -20 -1.0 —2.0 -2.0 —2.0 —4.0 -—2.0
24 -12 -12 -11 -9.0 -5.0 —5.0 —8.0 —6.0
25 —-2.0 —-3.0 —3.0 —2.0 -1.0 —0.0 —0.0 +2.0
26 +3.0 425 +3.0 +2.0 +2.0 +1.5 —0.0 +2.5
27 —4.0 —4.0 —25 —6.0 -2.0 -2.0 —0.0 —2.0
28 -4.0 ~-7.0 -7.0 —5.0 -9.0 -80 —8.0 —6.0
29 —4.0 —-5.0 —50 —6.0 -5.0 —3.0 —3.0 —4.0
30 -3.0 —3.0 —35 —40 -2.0 —0.0 —0.0 +2.0
Mean value -2.9 —-3.2 —3.2 —3.8 —3.5 -3.1 —3.3 -2.9
S“(’i’;‘if:t‘iion 2.81 2.77 2.84 2.59 1.99 2.3 2091 2.51
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Table 4. Measurement of tibiofemoral angle by 20 orthopedic surgeons

Method

Bauer's method

Method with ruler

1 i I i
1 ~5.0 —4.0 —4.0 —5.0
2 -5.0 —5.5 —4.5 —4.5
3 ~5.5 —4.5 —4.0 —4.0
4 —4.5 —6.0 -3.5 —5.5
5 —6.0 ~6.5 -5.0 —5.0
6 —4.0 —6.5 ~4.0 —4.5
7 —6.0 —6.5 —4.5 —5.0
8 —4.5 —4.5 —4.0 —4.5
9 -5.5 —4.0 —4.0 —4.5
10 -5.5 -5.5 —4.0 —4.5
11 -7.0 -5.0 —4.5 —5.0
12 —6.0 —-6.0 —5.0 -5.0
13 ~7.5 —6.0 —4.5 —4.5
14 —6.5 ~7.0 —5.0 ~5.5
15 —4.0 —5.0 —4.5 —5.0
16 —4.0 —5.0 —4.5 —4.5
17 —4.5 —4.5 —4.0 —4.5
18 -5.5 —6.0 -45 —4.5
19 —-3.5 -7.5 -3.5 —4.5
20 —7.0 —6.5 —6.5 —6.0
Mean —5.40 -5.6 —4.40 —4.80
S“:j“d'f‘"i. 1.0833671 0.9579996 0.66094 0.4701623
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