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S ummary.Ten patients (17 knees) with knee osteoarth-
ritis (OA) treated with the Genesis-I Total Knee Arth-
roplasty (TKA) System were clinically and radiogra-
phically evaluated after more than five years. The
average Japanese Orthopaedic Association Knee Rating
Score (JOA score) was 37 points (range, 25 to 40) before
surgery, increasing to 84 points (range, 75 to 90) at the
most recent observation. In the JOA score parameters
(pain at walking, pain at stairs, range of motion, swell-
ing), pain at walking was most improved. Range of
motion (ROM) increased 8.4±19.3 degrees postoper-
atively, but the flexion angle decreased from 105.4±20
degrees to 99.4±15.0 degrees. No complications were
seen in this study. Radiographic evaluation showed no
evidence of loosening. The femoral component angle at
the follow-up observation was 96.9±2.7 degrees in the
anteroposterior (AP) view and 5.1±2.8 degrees in the
lateral view. Tibial component angle was 88.8±2.4
degrees in the AP view and 85.8±3.5 degrees in the
lateral view. Three of six knees with less than 3 degrees
of posterior slope of tibial component had decreased
knee flexion after TKA. In the patellofemoral joint, the
non-resurfaced patella tilted laterally, but showed no
subluxation, dislocation, or articular deformity. From
this study, we believe that Genesis-I TKA is a successful
surgical treatment for a patient with OA knee, and that
the patella can remain unresurfaced.
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INTRODUCTION

Total knee arthroplasty (TKA) is one of the most
successful surgical interventions for a patient who
has a severe deformity of the knee joint due to
osteoarthritis (OA), rheumatoid arthritis, or other
diseases.

Currently, more than 100 different kinds of TKA
systems are used throughout the world, and there are
many reports of clinical results1-2-4'5'. The Genesis-I
TKA system (Smith & Nephew Richards Inc, Mem-
phis, TN) (Fig. 1) is a semiconstrained anatomical
surface replacement type, and is one of the standard
TKA systems in use today. This TKA system has
several features such as an anatomical component
design, bi-convex patellar component, and modular
system for revision surgery. The surgical instrumen-
tation for Genesis-I TKA is simple and easy to use,
allowing the surgeon to obtain accurate bone cutting
and reproducible knee alignment. The Genesis-I TKA
system was introduced to Japan in 1992, and we
started to use this system in the same year, which
wasthe first opportunity for using the Genesis-I TKA
system in this country.

The purpose of this study was to evaluate the
clinical and radiographic results of Genesis-I TKA
for patients with knee OA at follow-up observations
after more than 5 years.
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Fi g .
1 . G e n e si s II T o t al K n e e S y s t e m ･

T h e G e n e si s-I T o t a l K n e e S y s t e m f e a t u r e s s u rf a c e a n a-

t o m i c
,
c o b al t - c h r o m e f e m o r a l c o m p o n e n t s , a s y m m e t ri c ,

s e m i c o n st r ai n e d , m o d e r a t e l y c o n f o r m i n g , tit a n i u m ti b i aュ

t r a y , a n d a b i- c o n v e x p ol y e th yl e n e p a t ell a r c o m p o n e n t ･

M A T E R I A L S A N D M E T H O D S

S e v e n t e e n p ri m a r y T K A i n t e n p a ti e n t s (1 m al e a n d

9 f e m al e s) u si n g th e G e n e sis
- 1 T K A s y st e m f r o m 1 9 92

th r o u g h 1 99 4 w e r e r e vi e w e d ･ P r e o p e r a ti v e di a g n o si s

w a s o s t e o a r t h ritis i n all c a s e s . T h e a g e a t s u r g e r y

r a n g e d f r o m 61 t o 81 y e a r s w it h a n a v e r a g e of 7 2 ･4

y e a r s , a n d t h e m e a n f oll o w - u p p e ri o d r a n g e d f r o m 6 0

t o 84 m o n t h s w ith a n a v e r a g e of 68 .5 m o n th s . I n t h e

c u r r e n t st u d y , t h e p r e o p e r a ti v e c o n diti o n of t h e

p a ti e n t w a s o b t ai n e d f r o m m e di c al r e c o r d s , a n d t h e

m o st r e c e n t i nf o r m a ti o n f r o m a di r e c t e x a m i n a ti o n .

T w o s e ni o r a ut h o r s (G . 0
,
a n d Y . K) p e rf o r m e d t h e

s u r g e r y l n all c a s e s ･ I n th e c u r r e n t s t u d y g r o u p , th e

p o st e ri o r c r u ci a t e li g a m e n t w a s p r e s e r v e d , a n d b ot h

tib i al a n d f e m o r al c o m p o n e n t s w e r e 丘Ⅹ e d w it h

c e m e n t . A t th e p a t ell o f e m o r al j oi n t , th e p a t ell a w a s

n o t r e s u rf a c e d . T h e dis t al f e m u r w a s c u t w it h 6

d e g r e e s v alg u s ali g n m e n t t o th e f e m o r al m e c h a n i c al

a x is in th e a n t e r o p o s t e ri o r (A
- P) di m e n si o n ･ T h e

p r o x i m al tibi a w a s c ut p e r p e n di c ul a r i n t h e A
- P

p l a n e , a n d 3 d e g r e e s p o st e ri o r sl o p e i n t h e l at e r al

p l a n e t o th e tib i al a x i s ･ A ft e r s u r g e r y , t h e p a tie n t

s t a r t e d r a n g e of m oti o n ( R O M ) e x e r ci s e s u si n g a

c o n ti n u o u s p a s siv e m o ti o n ( C P M ) d e v ic e f r o m 2 t o 3

p o st o p e r a tiv e d a y s ･ G ait e x e r cis e s w e r e st a
r t e d a t 7

p o s t o p e r a ti v e d a y s , a n d t h e p ati e nt w a s i m m e di at ely

all o w ed t o b e a r his/h e r f u ll w ei g h t .

I n th is st u d y , t h e J a p a n e s e O rt h o p a e di c A s s o ci a-

ti o n K n e e R a tin g S c o r e (J O A s c o r e) w a s u s e d f o r

cli n i c al e v al u a ti o n .
T h e J O A s c o r e c o n sis t s of f o u r

c at e g o ri e s : p ai n a n d w alki n g abilit y , p ai n a n d s t ai r-

cli m bi n g a bilit y , t o t al r a n g e of m oti o n ( R O M ) , a n d

j oi n t s w elli n g . O n e h u n d r e d p o i n t s w e r e d e 丘n e d a s a

f ull s c o r e . F o r t h e r o e n t g e n o g r a p hi c st u d y , w e

e v al u a t ed t h e f e m o r otibi al a n gl e (F T A ) , c o m p o n e n t

s e tti n g a n g l e , r a di ol u c e n t li n e , a n d p at ell a r tiltin g

a n g l e . T h e K n e e S o ci e t y e v al u a ti o n s y s t e m
s )
w a s

u s ed t o m e a s u r e th e c o m p o n e n t s e tti n g a n gl e a n d t h e

r a di ol u c e n t li n e ( Fi g . 2) .

F o r th e st a tisti c al a n al y st s , th e p ai r e d トt e st w a s

u s e d
,
a n d sig n i丘c a n t p- v al u e w a s s e t a t O ･0 5 ･

R E S U L T S

C li ni c al e v al u a ti o n

T h e J O A s c o r e a v e r a g e d 3 7 p oi n t s ( r a n g e , 2 5 t o 4 0

p o i n t s) p r e o p e r ati v ely a n d 8 4 p o i n t s ( r a n g e , 7 5 t o 9 0

p o i n t s) a t f oll o w
- u p ob s e r v ati o n s ･ T h e r e w a s a

sig n ifi c a n t di ff e r e n c e b et w e e n th e p r e o p e r a tiv e J O A

s c o r e a n d t h at of t h e f oll o w - u p (F ig . 3) . C a t e g o r y- w is e

a n al y st s S h o w e d th e f oll o w l n g ･
R eli ef f r o m p a l m W a s

e x c elle n t . T h e p ain a n d w alk i n g s c o r e i m p r o v ed

s l g n i丘c a n tl y f r o m 9 ･4 t o 1 9 ･7 p o i n t s ･ T h e p a l m a n d

st ai r cli m bi n g al s o i m p r o v e d sig n i丘c a n tly f r o m l ･5 t o

23 .5 p oi n t s ･ T h e r e w a s n o s l g ni丘c a n t d iff e r e n c e in

eit h e r t ot a l R O M n o r th e j oi n t s w elli n g s c o r e (F ig . 4) .

A s f o r R O M of t h e k n e e j oi n t , th e a v e r a g e e x t e n si o n

w a s - 1 4 .7 j = 9 .0 d e g r e e s p r e o p e r ati v ely , w hi c h i m -

p r o v e d t o - 0 .3 ± 1 .2 d e g r e e s a t t h e m o st r e c e n t

f oll o w - u p ob s e r v ati o n . O n t h e o t h e r h a n d , m e a n

fl e x i o n a n gl e w a s l O5 ･4 ±2 0 d e g r e e s p r e o p e r a ti v ely ,

w hi c h d e c r e a s e d t o 99 .4 ±1 5 .0 d e g r e e s a t t h e f oll o w
-

u p c h e c k ･ Si x k n e e s s h o w e d l e s s 鮎 Ⅹi o n a n g le a t a

r e c e n t c h e c k- u p t h a n i n t h e p r e o p e r a ti v e c o n diti o n ･ I n

th is st u d y g r o u p , t h e r e w e r e n o c o m pli c a ti o n s s u ch a s

a c u t e o r l a t e i n f e c ti o n , a s e p ti c l o o s e n l n g O f t h e

c o m p o n e n t , o r p at ell of e m o r al p r o bl e m s ･

R a di o g r a p h ic e v al u a tio n

T h e c o m p o n e n t s e tti n g a n g le ( α , β, γ, 6) sh o w e d

a c c e p t a bl e r e s u lt s , e x c e p t f o r th e tib i al p o st e ri o r

sl o p e ( ♂) (T a bl e 1) . T h e tibi al p o st e ri o r sl o p e w a s

m o r e t h a n 8 7 d e g r e e s i n si x k n e e s , of w hi ch t h r e e
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A _ P vie w L a te r al vi e w

## 8

A - P vi e w L at e r al vi e w

a .

V

S k yli n e vie w

S k yli n e vi e w

Fi g ･ 2 a ･ P o s t - o p e r a ti v e X - r a y a ft e r G e n e si s -I T K A ･ b ･ R a d i o g r a p h i c
m e a s u r e m e n t .

α
,
f e m o r a l a n gl e ; β, tib i a l a n gl e ; γ, f e m o r a l 鮎 Ⅹi o n a n gl e
6
･
tib i a l p o st e ri o r sl o p e ; V , p a t e ll a r tilt; n , f e m o r o tib i a l a n g l e .

p t s

1 0 0 . 0

9 0 . 0

8 0 . 0

7 0 . 0

6 0
. 0

5 0 . 0

4 0
. 0

3 0 . 0

2 0 . 0

1 0 . 0

0 . 0

T ot al 二 37

5 . 0

20 .9

′

r ot al ニ8 4

10 .0

2 0 .9

23
.
5

切 s w ellin g

■ R O M

□ p ain- st ai r
田 p ain- w alk

* P く0 .0 5

p r e
-

O p p o s トo p

Fi g ･ 3 ･ C li n i c a l e v al u a ti o n wi th J a p a n e s e O rt h o p a e d i c
A s s o ci a ti o n K n e e R a ti n g S c o r e s p r e

-

a n d p o st o p e r a ti v el y .

b .
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p t s
* P < 0 ･ 05

3 5

3 0

2 5

2 0

1 5

1 0

5

0
p r e

- o p p o st- o p

P a i n- w a l k

* N .S
.

p r e
-

o p p o st- o p

p t s

3 0

2 5

2 0

1 5

1 0

pt s

3 5

3 0

2 5

2 0

1 5

1 0

5

0

p t s

1 2

1 0

* P < 0 .0 5

p r e
-

o p p o st
-

o p

P a i n -

st a i r

* N .S .

p r e- o p p o s ト o p

R O M S w e lli n g

F i g . 4 . C o m p a ri s o n o f e a c h c a t e g o r y o f J O A s c o r e ･

T a b l e 1 . R e s u lt s o f r a d i o g r a p h i c m e a s u r e m e n t s

M e a s u ri n g a n g l e R e s u lt s (d e g r e e s)

F e m o r al a n gl e ( α)

T ib i al a n g l e (β)

F e m o r a l fl e x i o n a n gl e ( y)

T ib i a l p o st e ri o r sl o p e (♂)

P a t ell a r tilt ( V )

F e m o r o ti bi a l a n g l e ( a )

9 6 .9 ±2 .7

8 8 .8 ±2 .4

5 .1 ±2 .8

8 5 .8 ±3 .5

1 0 .7 ±7 .0

1 7 4 .2 ±3 .8

r e s ult e d i n a s m alle r fl e x i o n a n gl e th a n th at b ef o r e

T K A . T h e a v e r a g e tibi al p o st e ri o r sl o p e w a s 8 4 ･2 ±

2 .2 d e g r e e s i n t h e n o n
- ch a n g e d o r in c r e a s e d p o s t o p e r

-

a ti v e fl e x i o n g r o u p a n d 8 9 ･5 ＋_
3 ･2 d e g r e e s i n t h e d e

-

c r e a s ed p o st o p e r a tiv e fl e x i o n g r o u p ･ T h e r e w a s n o

si g ni丘c a n t diff e r e n c e b et w e e n t h e t w o g r o u p s ( Fi g ･ 5) ･

F T A s h o w e d 1 79 .0 ±5 .9 d e g r e e s p r e o p e r a ti v ely , a n d

1 74 .
2 ±3 .8 d e g r e e s a t f oll o w

- u p o b s e r v a ti o n s ･ P o s
-

t o p e r a ti v e P T A w a s cl o s e t o t h e p h y si ol o g i c al v alg u s

a n gl e . T h e r a di o lu c e n t lin e w a s s e e n i n th r e e k n e e s ,

b u t n o n e w e r e m o r e t h a n 2 m m i n w id t h , n o r w a s a n y

l o o s e n l n g W a s S e e n i n t his s e ri e s ･ I n t h e p a t ell of e m o r
-
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T ibi aュp o st e ri o r

sl o p e ( ♂ : °e g) 】

10 0

5 0

n . S

N o n -

c h a n g e d o r i n c r e a s e d D e c r e a s e d p o st o p e r a ti v e

a
o

I

St

k

O

n

P

e

e

e

r

s

a

)

ti v e 8 e x i o n g r o u p fl e x i o n g r o u p ( 6 k n e e s)

Fi g ･ 5 ･ C o m p a ri s o n o f ti b i al p o st e ri o r sl o p e a n gl e b e t w e e n n o n -

c h a n g e d o r
i n c r e a s e d 8 e x i o n g r o u p a n d d e c r e a s e d 8 e x i o n g r o u p .

alj oi n t , th e n o n - r e s u rf a c e d p a t ell a tilt e d l a t e r all y a n d
t h e m e a n tilti n g a n gl e w a s l O ･7 ±7 d e g r e e s a t a r e c e n t

f oll o w - u p e v al u ati o n ･ N eith e r disl o c ati o n
,
s u blu x a -

ti o n
,
n o r d e g e n e r a ti v e c h a n g e i n t h e a r ti c u l a r s u rf a c e

of t h e n o n ･ r e s u r f a c ed p a t ell a w a s s e e n i n t his st u d y
g r O u p ･

D I S C IJ S S I O N

T h e r e a r e s e v e r al st u di e s o n l o n g-t e r m cli n i c al
r e s ult s of T K A ･ I n t h e s e r e p o rt s , t h e s u r vi v al r a t e s a t
f oll o w - u p ob s e r v a ti o n s af t e r m o r e th a n 1 0 y e a r s

r a n g e d f r o m 90 t o 9 8 %
1 ･ 2 ･ 4 ･ 5 , 6 )

T h e m ai n p u r p o s e of T K A i s t o o b t ai n r eli ef fr o m

p ai n a n d i m p r o v e a m b ul a t o r y a bilit y ･ F r o m t his p o in t

of vi e w
,
th e r e s ult s of t his st u d y d e m o n s t r at e d t h at

G e n e si s -I T K A f o r a p a ti e n t w it h O A k n e e h a s s a tis -

f a c t o r y clin ic al r e s ult s o v e r a m e a n f oll o w - u p p e ri o d

of 6 8 ･5 m o n th s ･ M o k ris e t al ･ 7) e v al u a t e d 12 6 p ri m a r y
G e n e sis ･I T E A p a tie n t s w ith a m e a n f oll o w -

u p p e ri o d

of 4 ･5 y e a r s a n d r e p o r t ed si m il a r f a v o r a b le cli n i c al
r e s ult s ･ H e als o r e p o r t e d th at c o m p lic a ti o n s o c c u r r e d

i n 1 4 k n e e s (1 3 % ) , a n d th a t th e s e c o m pli c a ti o n s i n -

cl u d ed p at ell a r s u bl u x a ti o n , p a t ell a r fr a c t u r e , d e e p
v ei n t h r o m b o sis

,
a n d w o u n d i n f e cti o n . W e o b s e r v e d

n o m aj o r c o m pli c a ti o n s i n o u r st u d y , w hi c h is m ai n ly
d u e t o t h e s m all n u m b e r of c a s e s (1 7 k n e e s) .
I n th e c u r r e n t s t u d y , p o s t o p e r a ti v e k n e e e x t e n si o n

i n c r e a s e d d u e t o t h e c o r r e c ti o n of t h e 8 e x i o n

c o n t r a ct u r e
,
b u t t h e p o st o p e r a tiv e fl e x i o n a n gl e d e -

c r e a s ed aft e r T K A
,
i n di c a ti n g th at a c t u al R O M did

n o t c h a n g e i n t o t al ･ S e v e r al a u t h o r s r e p o rt ed si m il a r
r e s ult s f o r ch a n g e s i n R O M aft e r T K A

7
,
8)

I M a n y
f a c t o r s in fl u e n c e p o st o p e r a tiv e fl e x i o n af t e r T E A .

T h e s e i n cl u d e p r e o p e r a ti v e di a g n o si s , p r e o p e r a tiv e
k n e e 8 e x i o n

, p r o s th e si s d e sig n , s u r gi c a l t e c h niq u e ,
a n d p o st o p e r a ti v e r e h a bilit a ti o n

9
.
1 0 )

. It i s di氏 c ult t o
d e cid e w hi c h f a c t o r i s m o r e c ritic al

,
b u t t h e r e s ult s of

t his st u d y r e v e al ed t h a t a s m all e r p o st e ri o r tilti n g
a n gl e of t h e tibi aュ c o m p o n e n t m ig h t r e s ult i n d e -

c r e a s e d p o s t o p e r a ti v e fl e x i o n . I n J a p a n , m o st p ati e n t s
wi sh t o o b t ai n g r e a t e r fl e x i o n aft e r T K A - u p t o 1 20
d e g r e e s - i n o r d e r t o f a cilit a t e sitti n g wi t h o u t u si n g a
c h ai r ･ T h e r e s ult s of t his st u d y w e r e s u 氏 ci e n t f o r t his

P u r p o s e , a n d it m a y b e s u g g e st e d t h a t a d e sig n
i m p r o v e m e n t t o t h e p r o s t h e si s a s w ell a s m o r e a c c u -

r a t e s u r g ic al t e c h n iq u e a r e r e q ui r e d f o r b e tt e r
fl e x i o n .

T h e i n di c a ti o n f o r p a t ella r e s u rf a ci n g i n T K A
r e m ai n s c o n t r o v e r si al b e c a u s e p a t ell of e m o r al c o m -

p li c a ti o n s a r e f r e q u e n tly e n c o u n t e r e d af t e r T K A .

T h e s e c o m pli c ati o n s i n cl u d e d fr a c t u r e
,
di sl o c a ti o n o r

s u b lu x ati o n d u e t o ab n o r m al t r a c k i n g , 1 o o s e n l n g Of

t h e p at ell a r c o m p o n e n t
,
a n d s e v e r e s y n o vitis d u e t o

p ol y e th y le n e d e b ris ･ T h e p r e v al e n c e of t h e s e p r o b -

l e m s h a s b e e n r e p o r t e d t o b e a s hig h a s 9 %
9
･
1 1'

H o w e v e r
,
s o m e a u t h o r s a d v o c a t e p a t ell a r r e s u rf a c -

in g i n all c a s e s . O t h e r a u th o r s h a v e st a t e d t h a t r . u _

ti n e u s e of a p a t ell a r p r o s th e sis i s n o t a d v i s ab l e a n d
m a y i n f a c t b e u n n e c es s a r y

1 2
･ 1 3)

･ I n t his s t u d y , all

p at ell a e w e r e l eft u n r e s u rf a c e d a n d t h e r e h a v e s ｡ f a r
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b e e n n o p a t ell of e m o r al p r o bl e m s s u c
h a s p a l m , dis -

l o c a ti o n o r s u b lu x a ti o n , o r d ef o r m it y o f t h e a r ti c u l a r

s u rf a c e . B a s ed o n th e r e s ult s o f t his cli ni c al st u d y a n d

o u r p r e vi o u s b i o m e c h a ni c al s t u d y
u si n g th e G e n esi s

-I

T K A s y st e m
1 4)
,
w e c o n sid e r t h a t it is n o t n e c e s s a r y i n

th is p a rti c ul a r T K A s y s t e m t o r e s u
rf a c e t h e p a t ell a

f o r p a ti e n t s w it h O A ･

I n c o n cl u si o n , th e G e n e sis-I T K A s y s t e m s h o w e d

s a ti sf a ct o r y cli n i c a l r e s u lt s f o r O A k n e e c a s e s ･
H o w -

e v e r
,
th e n u m b e r of p ati e n t s in th is s t u d y g r o u p w a s

r el ati v ely s m all a n d th e f oll o w
- u p p e ri o d w a s n o t

s ufB ci e n tl y l o n g . A lt h o u gh a l o n g
-t e r m f oll o w -

u p

st u d y w it h a l a r g e s e rie s is n e e d ed , w e b e
li e v e th at

t h e r e s ult s of t his st u d y a r e e n c o u r a g l n g a n d i n d
i c a -

ti v e o f t h e l o n g
-l a s ti n g s u r vi v al r at e f o r thi s p a r ti c u-

l a r T K A s y st e m .

R E F E R E N C E S
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h op 3 6 7 :

2 1 0- 2 1 5 , 1 9 9 9 .
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8) V i n c e K G , I n s all J N , K ell y M A ‥ T h e t o t a
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r e pl a c e m e n t . J B o n e J oi n t S u ng 7 1( B) : 7 9 3- 7 9 7 ,
1 9 8 9 ･

9 ) N i w a S , Y o s hi n o S , K u r o s a k a
M
,
S hi n o K
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y a m a m o t o s ( e d s) : R e c o n st r u c ti o n o f t h e K n e e

J o i n t . S p ri n g e r
一 V e rl a g , B e rli n

- H e i d e l b e r g - N e w
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1 9 9 7 .

1 0) W a l k e r P S , G a r g A : R a n g e o f m o ti o n i
n t o t a l k n e e

a rt h r o p l a st y
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a c o m p u t e r a n a ly si s ･
C li n O rt h o P 2 5 6 :

1 4 7- 2 3 5 , 1 9 9 0 .
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a ft e r t o t a l c o n d y l a r a r th r o p l a s t y ･ C li n O rth oP
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1 5 2- 1 5 5 , 1 9 8 2 .

1 2) M o c h i z u k i R M , S c h u r m a n D J : P a t e ll a r c o m pli c a-

ti o n f o ll o w i n g t o t a l k n e e a rt h r o p l a st y ･ I B o n e J o i n t

S u y g 6 1( A ) : 8 7 9- 8 8 3 , 1 9 7 9 1

1 3) R a n a w a t C S : T h e p a tll o f e m o r a l j o i n t i n t o t a l c o
n -

d y l a r k n e e a r t h r o p
l a s t y . C li n O rth op 2 0 5 : 9 3- 9 9 ,

1 9 8 6 .

1 4) O m o ri G , K o g a Y , B e c h t o ld J E , G u s til o
R B

,
N a k a b e

N
,
S a s a g a w a K , H a r a T ,

T a k a h a s h i H E : C o n t a c t

p r e s s u r e a n d th r e e
- d i m e n si o n al t r a c k i n g o f u n r e s u r

-
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