Dokkyo Journal of Medical Sciences
41(1) : 137~147, 2014 137

R &

t 7 3 v 7 NLIRBIE OB AT

BRI A HIBE I
WE By NI BA K M

E F [BW] HEAXFT4 A= 7)70V (QMM) it 3 v 7 8o LFA N LRRBISE % 688 L 7 BB E
g (LFA- total knee arthroplasty BLF LFA-TKA) %47\, RIS R M oo A\ TR EREHAE & i B 5 ) BH ik
AR O E OBEEZ LN THI L2 HE L7,

(MR EFE] 151& LFA-TKA 270 ooz 31 B39 ETH Y, Thoo) b 27 #1133 Tl
TR EAAE (CRE) PHVHNR, 466 BTidB 7w AHEE PSE) 2SHvohTwi FEEE,
IRV BEEIE T CR B 30 lE, PSHEI4HE, Vo ~F MK TCREIM, PSEI2HTH-7. MO
MBI T VAN TINF BRI —T 2 VT, WET OB S AL E COBEL B2 & Wwif
L7z BoN-WgT — % % EBENT Y 7 b Knee Motion” 2 Hl\W TR 28 H & LTHITL, KB4 4
— M 2RBEI R R—% ¥ FOWNMNE, SMIBEOEMSOBE S, 1) KFoa—L Ny 7, 2) K
FREMAMOMEE S — >, 3) pivot FUMLEZ N L7z, KOWTRNARK ERIH AT X ML AREZITY, N
AL E TR R E R FH LR R Y — v L OB KiE) L7z,

[#ER]

1) KEEgavRE—%> bou—i Ny 71, CRETIE—E ORI R 3 B H Pk ER Ak o kgt & o
B F 72 o7z, PSEITIZNAMAH & S B HAE (P = BEHER ) 12N 9.6+ 2.6 mm, #1Ml
135+82mm &, Bl 100° L L THELZR T =Ny 7 #7007,

2) BEREHFmONE Ny — 2B L Tid, CREIC, #LE 48%, WiE52%, PSEI-Clx4biE 33%, PiiE 67
% T, —EDHEMIMHERINZH o7

3) Pivot H L7 iE X CR T medial pivot27%, lateral pivot42%, o1t 31%, PS E!T medial pivot67
%, lateral pivot33%, ZDM33%&, KELMAMEREZRD, —EOMEMITED LN o7
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BT O o 28N e L CEIEMAT 217 -
7o BEEA ¥ — M 2 KSR =
WE, AL B o B fih 2 (estimated contact point BA T
ECP) ®#®) (condylar translation) 7*5, 1) K&
oOa—Ny 7, 2) KEEFIIH$ 5 K5 & H 1o [
JEss% — >, 3) pivot HULLE 2 AT L, sk HLRR bR
P BRE Sy — > DR RET L 2.

J T Pk SRR Rk o s AR M X, B BT 20° TO NS
Bt B X ORI 90° ToRIB S BiEN 2, ©F
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D35037 Marburg®) ZH T 140N ©J1 % 213 T X ##
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Pl S O b ORI OB B AL & 5 EE
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WEEHRMTE:IE Mann-Whitney U test 2 vy, P<0.05

=AHEE L L7 MB4R%1E Pearson product-moment-
correlation coefficient Z i L, R>0.7 %M@ » H &
L7z, #&FY 7 MICiZ Stat flex” & 7z,
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WKHEBEAIRO N o7z (P=03). Mo HAK
AR XA a7 (Pl B REE) &, CR
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B X 2 HEFMIEEETH 5 WOMAC HAGERA 27



142 WMH ET DJMS

)

P=0.02

30 |
25
20
1
1

[wl}

o

EEEEEEs

or O o

-10

S8S
EETSETESsTET

fEE dh A EEC )

PS#Y

CE3gfili + B #2) Ti1d, CRBITIE [ A 1347l
5121 AT # 8618 &, [HEHE] (XA AT 6617 51
P 8613 M E FZNENAEIC (pfi : 0.0009,0.0)
Bk LTz, PSEITIE, (A (3ARET 403 55
Witk 96 s x5 5, [HEAE] IXATRT 588 Mid S T4 95
t7THEZENZENARE (UE=0.0, pfti<0.05 Ufli=
0.0, pfHE<0.05) ICKETEEZE D72, WOMAC AT D
FIHHIZ CR AL PS O I ClI A BT D> 72 (p
fili 1 0.3,0.2,0.2,0.1).

BRI ORKR, 1) a— Ny 7 OFHIT CR
RICUE, NEED, AMIED RICH BB BENE % <,
—EDMINIAED L Hh o7z, (K3). PSEITIX, P
Y12 9.6%x2.6mm, ZMUETIX 13.5+8.2mm O Ff
HOBEBE ZED7. 10°HEORE TR ICHE
I hhol2h, RRKAITABEMETH S 40° &AL
LT % &, 100° UL Lo i lif CIdAE 2% BE)

BREAEC )
X5 BEEAD 5 O 5 I E o Kbl )5 oo [l e
A CRE. JRhfPE 120° TRE ONEZ a7z,
B :PSHl. —ZEoMAIZR o7
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RS o7z (X 5).

fifl 2 DREIC BT 5 HEIEE N Y — VIZHEHT B &,
CREITIZ 17 EpHME L, 16 EDSHEEL T\w/z. PS Al
T 2 BEDHME L, 4 EASNTE L Tz,

3) pivot L7 #E X, CR #Tid medial pivot %9
& C lateral pivot (& 13, (&0 @ 11 B FATRBE T
B &% 7% pivot H.h iz L) Tho7-DIxt L, PSHTIZ
medial pivot I& 4, lateral pivot 1& 1B, (381 1 i
EATRE) T S 227 pivot bR L) Th o7z,

i A NV AT X M TORIFT BB (CFYiHE
= AR ) (X, CRA!14.6+35mm - PS# 5.8+1.3mm
T, ®%yFIHBEEEIX CRA 3.3+3.0mm - PSH 3.6
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F£1 JRA, BWBEAETOA LA XP ORER
CRH PS #
n=233 n==6

HI 5 A b LA CPRe gyl + i H2) (mm) | 4.6+35 | 58*1.3 | p=0.27
BAFGIBA P LA CPYREE + BERFA) (mm) | 3.3+3.0 | 3628 | p=0.73

AT HE

p-value

A ML A CEEPRA = R () 6.3+3.4 414 | p=0.04
AR A D LA CEHR S + R ) () 46+24 | 1.8+08 | p=0.005

R BEE CRE & PSEIOMICIZAESZ T VA, WA PSEICHEITNS 2o 72,
n.s. : not significant

BiHBIHAPVAEARA ML A

@®nmedial pivot Alateral pivot € ZFDith

6 WA B L UHitA B EI=E O pivot HUOMLIEND
ACHIHGIA PLAENRA b LRIZ—EOMEIE %25 7z
B: BI5IHA ML AENRKA ML RIZ—EDMEIMIZ D5 7.
C:BHFIMA L AEHNKA L AIC—EDMEIMIE %A - 7.
D:RiFEIA M LRSI A b L RIC—E DM AR Ao 72
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& 2 CR BUIBT 2 i BIETE P O R & Pivot WLz o B

SHE medial pivot | lateral pivot pvalue
n=9 n=14
MBI A b LA (RSB + B #EF) (mm) 6.5+4.3 55%4.6 n.s.
BB A P LA CEERBEHIME + FERF2) (mm) 47+23 3.6+3.3 n.s.
PRA VA (CFENE A + ) () 77+57 55%2.0 ns.
AR A b LA CEAR S = E#RE) () 37+18 50+1.9 ns.

Medial pivot # &, lateral pivot BRI BB =, #ABIE, NKA, NKAZEKT S L, Wi

BICAEE IR Do T2,
n.s. : not significant

£2.8mm & IR ORI EEZ RO LR o7 (p
fii 027, 073) THotz. WHARKA ML AT A FTO,
W EEIE CR A 6.3+3.4° - PSRIIZ 4+1.4°, HFI A
FEIXCRM46+24 -PSHI1.8+0.8° &, PSHI T, FHi
OB & DHZI/NEHh o7z (pflE £ 0.04, 0.005) (5
D. IhSHiERSG - WGl ORE L, itk 8
%, Pivot PO BIZ X o TREN L BEBIRE Sy —
YOBICIZAELMEERD SN ahrolz (M6, £2).

£ =

ZETAE IR B RE C LR B B B o B R 13k he L T
BEY 7 BAEO TR TR E LTI B b
T8 2 YIBR L 22\ & 557 FARRE A X — 2
PRSI N W0, MBI+ EWHAERE RS 2
XM o, N TR EE IR % O RBI T 11,
THT D RS D 2 BE R BRI RL Ak AE 22 & 4 OIRFED &
W2, HiFFBEREE VO RS mb 5.

LFA BN TREBETE, HARANIBI B MH2EN 2K
BEFa R =2y MERERHTA 2 LICLD, TKA
BOBICAERW R AMEIRELE IR LA v TF5 b TH
L. L2L%As, CREITIEHELRa—LVNy 7, K
FolllE pivot HMIEICE L TA ¥ 75 ¥ b F¥ A
VI R BB NS — 20T, ERIROIXS D
PRELRDON, BB -2 v TF 2 bF
FA VUM OERIZ L > TREEELH T T
AR Sz, BT & SR TR L 72 B8 5 7R
DOEREBMMR O MR L, BBy — 2 L OMIZHH L2
ZEREROONT, IRTHRERED O OBRT
DIFEDPRE I NG,

LFA BRI AN TR0 CREICIRHMER T — Ny 7
AR SN o 72A%, Wright Medical Technology #t:
# Advance Medical Pivot Knee® (&, PUMHIYHE, A+ 5
ZIREO—HTHIKTEIBIRET S LT, CRETYH
KIS PIEIE T 4.7+3.9mm DB T HE - FMIE T
11.8+42mm D% BEHZHHLTWBY. Smith and

Nephew #t82 Profix” @ CR % i3 I B #5 1 % JE 3
29528 T, RiFeu—nu Ny 7 oRBZHE LT
2" CRBMALEEEICBWT, AHEya— LNy
EHET LI2IE, RWEFa R R—% v FORIRZTTIE
%, BEa R =3 PoOMFHEREZEET AR
IFLIA =P DOTHAL V2B TRTILULEND S
LEZOLND.

—} T, LFAT A THEBHEICBWTH PSEITIEHE
JRHEIEFICT — Ny 7237 — U RO SNz, WO
PSEIATHMEEHICBWTO IO =Ny 7 OFH
MG SN TE 7. Stryker #:# Scopio Superflex® PS
ENIH—PRROTBIRO BIFTHE A4EBT, WA, S5
F£1280° 25 120° % TIX 10° Z & 12 2.6 mm O KT 7%
HREPELTEY, mAMMKITFEE DORE D
W HE% 3B T 5. Stryker #: # Scorpio NRG® PS
RO B VR R AT TR R AL & B il 60° F U P B
1.6+25mm, #MUMEE 35+34mm, 60°A 5Kl F
TIEHMPE 35+3.4mm, M T 7.8+2.8mm D%
HRE RO, EWENEE S LS OMNEEM BT 8.6
3.3 HEEINTBY, AHNIEVRBEIENFHIE S
RT3 LaL, 29vore [EHRWBEHBIE s
=], HLEFTRA M- 2BRIC L 2HIBCL > T
FEEINDHOTHY, ZORIBRICIZKRBEAS > 7T
Y FOEMIZEBER MO HERSTH S,
—a2—=Y—=F Y FULIYAMY (N\LBEE B o & 5]
FE) DOFATRERTIZ, PSHOFEEHRE)CRICHEL
TRREWEIIDH 5 & SN, KX ML 2EEED
SR R W B DR AITEE L T A RSB E S
5. ERMNBRBOHBHAOLEN, CREL PSHOES
WZoWwTi, REIBIZCOBRM T 2L, XDIK
HRAAND» O OBV ULETHA .

N THEBIE B <k, WM ORI © v 785
YA BT L CRIE I & B E AT YR B
dependent ¥ (gap balancing %) A —#&ICHEIR SR T
X728 LA L@EESD X, EwEICETS
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Motion Analysis of Ceramic Total Knee Arthroplasty
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Purpose

The purpose of this study was to clarify the relationship
between the laxity of surrounding soft tissue and artificial
joint kinetics during knee articulation, where total knee ar-
throplasty had been performed using ceramic LFA artificial
knee joints (LFA-TKA below) from Japan Medical Materi-
als (JMM).

Materials & Methods

The subjects of the study were 39 knees in 31 LFA-
TKA recipients whose cooperation could be obtained. The
CR type joint (posterior cruciate retention design) was
used in 33 knees in 27 recipients and the PS type joint
(posterior cruciate stabilizer design) was used in 6 knees in
4 recipients. OA patients received 30 CR type and 4 PS
type joints while RA patients received 3 CR type and 2 PS
type joints. For analysis of post surgery knee joint kinetics,
using digital fluoroscopy, lateral images were taken of knee
motion from a loaded squat position to the erect standing
position. Using Knee Motion® software the imaging data
was evaluated for 1) femoral rollback, 2) tibial axial rota-
tion patterns, and 3) pivot center position, from analysis of
lateral and medial condylar translation (femoral compo-
nents) at the point of contact with the tibial insert, starting
from the extended position. Subsequent imaging under me-
dial-lateral and posteroanterior stress was performed to
measure the medial-lateral dihedral angle changes and pos-
teroanterior movement, and the relationship of those factors
to the dynamic patterns was evaluated.

Results

1) No definite tendency was noted in Rollback of the CR
type femoral components and no relationship to the laxity
of surrounding soft tissue was found. For PS type joints

both medial and lateral movement (average +standard de-

viation) was 9.6+2.6mm and 13.5+8.2 mm respectively so
that significant rollback was noted when flexed past 100°.

2) As for tibial axial rotation patterns, of CR type joints
48 % rotated outward and 52 % rotated inward while of the
PS type joints 33 % rotated outward and 67 % rotated in-
ward, such that no definite tendency was determined.

3) As for the pivot center, among CR type joints 27 %
were medial, 42 % were lateral and 33 % were other, and
among PS type joints 67 % were medial, 33 % lateral and 33
% other, with large individual differences but no definite
tendency. Stress imaging showed significantly greater me-
dial-lateral dihedral angles for CR type joints, and equal
posteroanterior movement for both CR and PS joints, but no
clear relationship was found between the laxity of sur-
rounding soft tissue and the kinetics of artificial knee joints.

Discussion

Knees with degenerative and rheumatoid arthritis that do
not exhibit normal kinetics prior to surgery are not uncom-
mon. Then since the ACL must be sacrificed in the TKA
process, knee area soft tissue balance is not uniform be-
tween cases. The possibility is suggested that artificial knee
joint kinetics are influenced more significantly by factors
other than the design of the implant.

Conclusion

While rollback was verified with PS type LFA-TKA,
there were such large individual differences for both PS
and CR cases that normal knee kinetics were not reproduc-
ible. Also, no clear relationship to knee area soft tissue was

found.

Key words : ceramic total knee arthroplasty, X-ray, 2D-3D
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