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Abstract: In medial opening wedge high tibial osteotomy (OWHTO), researchers have reported critical problems
caused by unexpected changes in the tibial posterior-slope angle. This unexpected change can be analyzed, but there is
no general solution for cases with an oblique hinge axis and cut plane. We propose a general analysis model for
OWHTO. We first evaluate the effects according to variation in the hinge axis and tibial cut plane and then define an
ideal correction axis. This ideal axis, called the virtual tibial correction axis, is not on the tibial cut plane in general. In
this paper, we also present an evaluation of feasibility of the proposed analysis model.

- 7]5My Pc ;A
Ps D A
o : WRka gz} ay P e e A ey
(RS RS R, :7HBEngad
v o ARAA Y BRET AR E
S o] ol% 7tE
v ARERRAR
cy g A A HFA
©) o aA F A 43 oM =
Peyr @ E@lo]= AAte ofgh Aed
-9 7 & &% (High Tibial Osteotomy, HTO)> &
1 Corresponding Author, woong25@korea.ac.kr Hd A= 799 HaAAd ¥R 3 ukE
© 2011 The Korean Society of Mechanical Engineers (Valgus) =2 UIWFE(Varus)y 22 vl G421 3




836 w7 -

'\Wedge removed

Fig. 1 High tibial osteotomy: (a) Closing wedge high
tibial osteotomy and (b) Opening wedge high
tibial osteotomy
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Table 1 Cut plane settings of each tibia model

Model 1 Model 2 Model 3

Blade Antero- Antero- .
direction medial medial Medial

foset 30mm 40mm 40mm
Distance

Slope o . o

Angle 15 20 20

Hinge

Axis 0°~45° 0°~45° 0°~45°
Variation

Desired 7,9,10,  8,10,12, 7,9, 10,
Coronal | 11,19,20, 17,19,20 13, 14,18,
Angles 22(°) (") 20,21(°)
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Table 2 Verification results of the proposed OWHTO model

Model Input Surgical Parameters Actual Result
Grp. Blade Slope Offset Hinge Coronal APSA Twist Ga Gm Gap Wedge Coronal APSA Twist
- 11 0 0 4.753  9.300 10.789 8.242 1 11.003 0.169 0.016
1 AM 13 30 0 20 0 0 8.611 16.849 19.616 14961 19.991 0.004 0.022
- 10 0 0 4.500 8.678 9.691 7.493 | 10.000 0.170 0.015
1 A 1 =0 10 19 0 0 8.521 16434 18.337 14.216 19.001 0.036 0.022
- 9 0 0 4285 8.046 8.359 6.745 9.000 0.168 0.014
/ 2
. A 15 - - 20 0 0 9484 17.807 18.517 14961 19.999 0.004 0.022
< 7 0 0 3.507 6.432 6.029 5.247 | 6.993 0.155 0.012
! M 19 = =t 22 0 0 10.961 20.104 18.872 16.450 | 22.000 0.071 0.022
- - 9 0 0 4.803 8.558 6.385 6.745 9.004 0.168 0.014
! aM 13 50 5 18 0 0 9.576 17.064 12.728 13471 | 18.000 0.064 0.021
2 5 2 2
2 AM 20 10 0 12 0 0 4974 9370 11648 8315 12.008 0431 0.023
20 0 0 8263 15.565 19.420 13.835 20.000 0.389 0.031
5 sy 30 40 0 8 0 0 3366 6344 7708 5546 8000 0355 0.016
19 0 0  7.963 15.010 18254 13.146 19.000 0.408 0.031
2 2
5 AM 20 40 20 10 0 0 4.373  8.096 9.._6_6 6.931. 10.008 0.401 0.020
20 0 0 9.090 16.130 18456  13.835 20.000 0.389 0.031
5 0 0 2269 4132 4.329 3.467 5.000 0.254 0.011
2 / 2
- i 20 40 =0 17 0 0 7.690 14.002 14.605 11.768 1 16.992 0.435 0.029
- 10 0 0 4.534 8.256 8.624 6.931 10.003 0.401 0.020
2 / 2
- AM 20 40 43 20 0 0 9.034 16.450 17.166  13.835 20.000 0.389 0.031
3 M 20 40 0 10 0 0 4,180 8.288 9.999 6.884 9.996 0.041 0.003
B B 21 0 0 8.713 17.033  20.998 14.343 | 21.000 0.054 0.014
3 M 20 40 10 13 0 0 5.772 11.018 12.800 8.918 | 13.000 0.047 0.000
B B 20 0 0 8.843 16.779 19.709 13.666 20.008 0.054 0.011
2 5 2 2 5
3 M 20 20 20 12 0 0 5.637 1(3.%97 11.-?9 8.239 1 11.991 0.04:3 0.001
18 0 0 8.426 15.590 16959 12.310 18.000 0.053 0.008
3 M 20 40 30 10 0 0 4,944  9.040 8.661 6.884 | 10.009 0.041 0.003
) B 17 0 0 8.369 15.144 14.803 11.632 | 17.001 0.053 0.006
3 M 20 40 45 7 0 0 3.691  6.667 4.940 4.860 @ 6.997 0.032 0.006
B - 20 0 0 10.453 18.381 14.393  13.666  20.000 0.054 0.011
M= 0.030°= FAE HuA 4T AI}E ks 2 A A A A He AT Aes
HERH AT PSA 9 wWse] H2 1 Fel  fsiM e @xbe] AES ke A Xl 555
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o2 Hol E Ao AAg PSA 9 FH Wt FERTE AR 2 Fo] A Aite}l ol
o Aune] PP FFL ik W Jo2 B AIAYR 2wt FARES nmyzs
dxo] Bkl gttt mAto R HEFHEH Gap angle ©] #tol7} S7HEHS & = dom, 7|&
Zhol ¥t WS 1 1F°] 0.018° %, 2 T1F0] A AT Ao AEE AR PSA 7t W
0.024°,3 “150] 0.006°% 5452k, B3k R Gy % Gy ol Mgl o F Y-S %
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