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Biomenchanical Analysis on the pathogenesis of Knee Osteoarthrosis.
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Abstract

The three-dimensional knee joint motion data during level walking were obtained from 34 males and
33 females using a 6-degree-of-freedom electrogoniometer. Normal motion pattern of active flexion
(full extension to 20deg. flex.), active extension (20deg. flex. to full extension) and early stance phase
during gait cycle were evaluated to find the physical difference based on sex and age.

Adduction and internal rotation (male 85.3%, female 66.7%) were shown in the normal motion pattern
during active flexion of the knees while abduction and external rotation (male 91.2%, female 90.9%)
were found in the pattern during active extension of the knees. The screw home motion is detected
during éctive extension (male 61.8%, female 90.9%). Adduction and internal rotation (male 97.1%,
female 81.8%) were shown in the normal motion pattern during early stance phase. Feﬁales tend to
change the pattern of motion with weight bearing. Adduction at early stance phase and abduction under
active flexion are shown in females by 12.9%. On the other hand, there is the pattern change by only
2.9% in males. This gender difference seems to be related to a general tendency of joint laxity in

females.
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1 Experimental set-up for bi-planar X-fays using CR system. (a) AP view. (b) Lateral view.

K2 X-ray images for digitization of markers and anatomical landmarks for anatomical
coordinate systems. v

(a) AP view. (b) Lateral view. 1,2,3,4: The midline of these lines are used for detection of the
femoral bony axis. 5,6,7,8: The midline of these lines are used for detection of the tibial bony
axis. (A, B): The center of medial and lateral femoral condyles. The center of these landmarks
are drawn by an approximation to a rectangle. (C): The midpoint of a line drawn between the
medial and lateral condyle (A, B). Also this point is the origin of the femoral coordinate
system. (D): The midpoint of a line drawn between the medial and lateral tibial intercondylar
eminences. This point is the origin of the tibial coordinate system.
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X3 Definition of knee motion pattern and screw home motion.
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4  Definition of knee motion pattern during early stance phase in gait cycle.
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5 Gender difference in knee motion during active motion.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.
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6 Gender difference in knee motion during early stance phase of gait cycle.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.

3 1. The characteristic of double knee action (deg.).

First peak Maximum
flexion angle flexion angle
Male 19.616.4 70.817.4
Female 17.816.5 69.6£7.6
Unpaired t-test ©ons ns

Mean + S.D.

#2. The percentage of early stance phase against gait cycle (%).

Early stance phase / gait cycle
Male 19.6+6.4
Female 17.8+6.5
Unpaired t-test ns
' Mean *+ S.D.
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7 Gender difference in knee motion pattern with/without weight bearing.
Add.: Adduction, Abd.: Abduction, Int. R.: Internal rotation, Ext. R.: External rotation.
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IXI8 In gait motion flexion follows adduction. On the other hand, without weight bearing knee
flexion follows abduction in same amount flexion.

#3. Gender difference of changing amount of adduction and internal rotation during early
stance phase in gait cycle. '

(2) Amount of change of adduction movement with/without weight bearing (deg.).

Active motion Gait
Male 0.4+0.2 0.3%+0.2
Female 0.2+0.3 0.3%+0.3
Unpaired t-test p<0.01 ns
' Mean £ S.D.

—182—



FrBEIRERAS FRILFER LR

EREHCHEEARD (Bl 1 042028, Kl 1021035, p<0.01), HATHMIEHE TITtE
EEBDLh oI (%’E D0.3+£02, M 03103, ns)o

3-2. @EICDOWT

B B EEHJE 1 C O PIFE (L B AES5.3%. KE83.9% THh 1 | AT AN M T D PISEIL S E100%.
2 H90.3% T - 720 BIIIHATOHIBE CHET S L) 12D, BEBHTRTNTHA
BTdh o =Dkt L TR TIAER D, ZOREOELEISHBESHEICB VT
Ermonbor (Bl 02502, KM 1 02+028, ns) 2% SAMMEMNTEEE
s (B : 06103, &M 1034038, p<0.01), KHEOHHFBEIL L THRNE(LE
D hadotze Eh. BHT4%, KE548% THEICL > TL ) RE (AL,

EE

OAREER T 2 RIS (b T ah, HHEER) 2 EB)FH 2B, 53
KRTCHCHRET LS R DR Ve6) . 7). FA 33 RITIRBEEERNT > AT A % v, oA
DHEATIZEE > Tscrew home motion HiAE L. HATHF ICthrustS I T 5 Z L & ME L TS 75
UL, SOk kBEER L BOANKIEICS CRHIET A 2 & LOBBIIRHTH 5 720,
s 2 OREEHESRN 21T\, FOUELERELRITT 5 T LITL o THROARERF &
EBEIEMIHET L7,

ARRICBOTROED TS A, BHE O EBHES)E & 4705 i 0ES) 2 J5E
LCHEIC L 2B b2 B ICHBRE L2 L Th b, RN O BUHOKRBEEEIHEIC
FoTIEEALELL AV, KHEOBMEEBIITEICL o THR2L I*JEL"\'Z{‘N:T% Zia
HHWITLYKE <, MRT 5L E R o7z, TOUERHH. BHEFEREFEOUE
PESLTBY . ThoNERIC L - THRMEICALEMRIE L, HRIICHAICRAE R
72 L CHEIBEBROA K U R AF T 5 LEBEL TV 5,

Harrington 58) 3EEH %, HOABZ ORI EAT 2 NICOVTRE L, WERENZ L
RIRBEE ) b TR0 FIRE L, —RH @R e LTHIRBREEONMEES & ) 52
SNBLEHLTV D, $H557) ZRE N L ROARMEERE ORTHIZBIT 23KTTH
BEAHE L. REGHERECHEHBERICETAWERIE, BEE TIREEHS

—183—



B, BEOABE CRBMIEMAICALE T 5 & L CREOAMBE OB BIE P RIS 1= Bk 1 B 457
FLTWDEENL TS, ZRb I ENTABIN L EOBBIE & T~ LB LT
LS DTh D, ABRTHE A% > B EIC £ 5 EBEEBONT S 5 KA
Blbd B AR EORIIS & b EM OB BB AR S b,

270, BRSOV TARS9) REFFHIOARE I BIEETLAR & MR8 o a5
S 13 I BT O KCHE BRI KNS o C LB AT T E & LTI, #9209 AhiE A R
L, BREFNSIIAESHEEL T EE2HREL TV, SEOERTRETHHERT
BHE DRIBER B, B <R bNAPEO TR IR L B 72y Sh b DTS
FHERIIOWTIETFHTH B, HOAIA IS CGERFEMER L & 5 THMS 5D . %E
FREEEELTOD,

A EORFH EHREEBIT 0L DS D TH o705, SHETHT 54 2> bR IC X
o THELETTAHNCENEMET 5700 b L—= > 7% L ORIEIZ 50T bRET
BUENHD LEL B,

%

e O BSBOETESY £ 3KTAO L RERT L. BRBOET R 00— 28075 5 — > it H BNEELE
B - P, R TIRAVE - SV, BTSN BT It B BERIE & FAIC AR - BT
HBHILEWLPIT LT T, HEHEB)ORAFRKFIZA U S screw home motionid 2012
BOTRIEATE T L bR L 861 HENERRE & STMEN £ LRL . HEC L
o TREDRMENKE CART D EATSMIT S L L b iz, ZRAPIRBLEHAERER
HHEDEBENER % 0 > 52 & 2R L1

il

X |

) HERE, KFE . HAEE. FENE. RSEE | EHARREEEOEBT, B
448k, Vol. 16, no. 3, 79-85, 1997,

2) R B B, REGEBIEELEET F A ML 161-172, F—HR. 1999,

3) B =, HEBE, BEEME. FRME. R FB  EREREEEOSTRF. BE

—184—



4)

)|

7)

9)

FrBEREHRASE FRULFER 2R

MBS A F A B =5 X, Vol. 13, 143-146, 1991,

HEA. B AR, HEEA, KEARE I CRY AT A% HVRES = RITHEFT A

F LD, BRARNL I X H =2 A, Vol. 13,213-217, 191,

LEfE, LEBE. B OFB. A 5. HEBE | CREAVRER=RITHENT
AT L DEREICOVTOME, BEABRNAF AT =2 A, Vol 13,219-223, 1>991o
HETFTMR, BAKER, SEME. B AR, HERE, EAREE  BEECBILR
IRITCEBFN. HARRE N+ A H =7 AZKFE, Vol 15,379-382, 1994,

LB, HARE., FEEZR, K FIE, HERE | HTHROZKTMERDOEE.
HAFER/ S A 4 2 5 = 7 AFEEE, Vol. 15, 369-373, 1994,

Harrington, LJ. :Static and dynamic loading patterns in knee joints with deformities. J.Bone and
Joint Surg., 65-A: 247-259, 1983,

K FE, HEAL, FEME. FEETR. BREE, HAEE | ETHEMIEREE
BT B B REETIR L RBIETEB OBE, HERE. 69,1995

—185—



