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ABSTRACT

A total knee replacement is an extremely Yosition-sensitive? operation; a malposition or a malalignment of the

components will lead to a breakage of the component, a fracture around the knee prosthesis, and the limitation of range of the

motion, etc.

shape of the surgical region.

A wrong selection may give rise to side effects or to need re-operation.

In a conventional total knee replacement, surgeons have to select an appropriate prosthesis according to the

Nevertheless, it is so

difficult to choose the most proper prosthesis out of various kinds of prosthesis.

This paper presents a surgical planning system for the total knee replacement with an operation simulating method in

order to determine the parameters for the total knee replacement operation.

We select an alignment axis and a resection

. - - 3 . - - .
angle as major operation parameters in the total knee replacement operation, and introduce the method to determine the major
operation parameters with the operation simulator we developed. The simulator is used to determine operation parameters

for optimized operations, to select the most appropriate prosthesis, and to analyze the prospective problems of the operation.

Key Words :
Simulato( & #2 A& A EolE)

1. ME

b3
2
R
e
~J

oo e

#474
T2 £ 5
o7 Q3lo] ¢f o
o7t AsiAEA <F
whesta] ke 73
& Sl dRE
Ax7 A7
g shA sk
ZbeskAl dlFe
ol AN €83
T2 7o EH
£#4d HA

o5 17251

st

o)

Y e
oo
Zad

Ji rlO

o

(e

ro o L
>
+
fo
oy

2 ofr
{

ox
b R
o

o ol

%
L2
L
il
“
o

=
i ofrt
@ 2 R

o
o ey
10, (]

~
23

oo -
;

o L

¥
o
i
2

)

i

L

roee
Y o
oX,

N
oz Mo
Uy ek offf

1

4
T

zz o
2

2

)
oo wo

J,'—L
M

g
B
4

e O A/ J 1 N

L ofy
Lo
)

o oz
o
offt
ox
i)
ol
O
ofN

N
-

o)
w
o lo off

Ol
Lo
vl

rir o T

g3

o2
o2
i 2

881

Total Knee Replacement(& @73 7 x]3b4), Operation Parameter(=% ¥ <F), Total Knee Replacement

2
iJkIO]N%
o ok X,
ﬁ,L;;
ot -
T
9,
ox
2

W o
M
rlr
)
i
of)
2 o

o

=

o 2 &

~ ol
ol
NS
>
¥ ol
n
k)

N oo
2
2
65
2
10
fiffd
off
ok

iz
o M
e
o
Lo

op £ 7fn

2

o o2
ofy e

%) ohie 4

ot
-

»
olo

D22
>

™ )

X

)
tlo
_9!}%

o
e
o
Jo

[<3 r}g:
e
2
fo

o
._]
o,

uok S
il
o
of
£
4
i
o

o
ofN
o
rlr

2
o



s 7

a#A

e
b
i)
(e
4>
i
=2
i)
]
ah

>,\I

o 0

k=
w2

)
e
)
e
B fo
4y

4o, o ol
X
o
ot
o
~

gl

—r
2 rx T :
1%

e ® 4y
of ) o
\

p il &
s

£
o
o

e o}

o

or oY, ok
2]

O
o
Nl

24 A

-
2

o
L, ool

ital

©

o
N

,
o
=

=
)
o
al

&
:
rir

ROl
0 A 4 o

i)
1=

-
im

o Mo
R e

P

o &

s

oo
Ny

N

-
2
g

ok

o

i mﬁL

o oX o W o B
Lt

o

Ev‘
Ac)
2,
H
£
A

O

i gon O

o 2 R N2 o o B
> oA

o M
I

[s3
ky
kS

P

o ot
i)
° ©
ok K
= O
i
2

3
Y

B
i

Agdoz
g o1 M 3 ‘_@O] SAY
Adgsiold. AL 3
B Fe ", Zo 24,
o) £A4=2 Foiglx

Resection,

R AAT 1% %
=1

A X-ray 2EFE
AZTUE 419,
Z9o Hu2

Balancing,

v
—Z“ o 2
oF rlo mjt

g -
1o

(s}
+F

Distal

Proximal

Femoral
Tibial
Posterior Femoral Resection, Patella Resection © 2 ¥
th A7l e 2 Fe BT fEo] & A F

Safor g g Wl st duEoh

Ligament
Resection,

xrayz e 32 2 43|

| axan |
2o} M} ‘}_{Dism} Femoral Resection ]
{ Ligament Balancing ‘
—i;rommm Tibial Resection l
Anterior & Posterior
Femoral Resection
-r Patella Resection
Az v Ay |
| esuasma |

Fig. 1 A Block Diagram of Total Knee Replacement
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2.2.4 Anterior and Posterior Femoral Resection
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Fig. 4 A Schematic Drawings of the Axial View of the
Right Distal Femur
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Fig. 6 Dimensions of the distal femur and the proximal
tibia those were measured at bone resection level in. TKA.
In the femur, they were measured after anterior and distal
bone resection and in the tibia, after bone resection and in
the tibia, after bone resection at the level 2mm from the
medial joint line,

*: anterior bone resection line of the femur that is 3 degree
externally rotated from the neutral rotation line. t.t.: tibial
tuberosity. 1, 2, 3: width(medio-lateral length) of the lateral
femoral condyle, intercondylar notch and medial femoral
condyle. 4: height(antero-posterior length) of the lateral
femoral condyle. 5, 6: height of the Iateral tibial plateau and
medial tibial plateau. 7: width of the tibia *

A-P BOX

\

5 andG

| a P F
P F‘—J A
, ‘

Fig. 7 Dimensions of the femoral and tibial components of
the total knee prosthesis

1, 2, 3: width(medio-lateral length) of the lateral femoral
condyle, intercondylar notch and medial femoral condyle.
4: height(antero-posterior length) of the lateral femoral
condyle: box size + posterior condyle. 5, 6: height of the
lateral tibial plateau and medial tibial plateau. They are
same in dimension. 7: width of the tibial component*
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3.4.4 Proximal Tibial Resection
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3.4.5 Anterior and Posterior Femoral Resection
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