Gait analysis in the osteoarthritis of the knee

Takashi Fukaya

Reprinted from
Medical and Health Science Research, Volume 5, pp. 183-188
March 2014

ISSN 2185-2227



EEffEAmfze 595 1 183-188H (2014)
ISSN 2185-2227

W JEE A T T M B B e S8 D AR AT 5B
RATE

D AXEBER LI PRI A T B SR 12

(% B] AWI7EI3 2R B ETAE O A AT LI 12 351 F 2 IR BIER 0 Jif it — (R RSE B & J) i 12 o
WTHGREY 2 2 & 2 HIY & L7z xSRI AR B ETHE B H 127 190 (B 1k 2 4. K110%) &
L. BEMATEE & RO RN 2 W COZM O RIS O JE i — MR AL L IR Z/HI L 72, &6
(R BIRCIC & B HARRTES LR 22 R R 0BG H) i 2518 (JOA) & BAER W Bl Dl e 2 47 - 72, B
AR S RE B 12 BV T, JOA OIEIIEAEZ /R L, ISR T B R A 580 57z S
DIREBIEER I F BN & B LR AEEIE BN S olze 70, BRI BHEEZ T
(& VR ORI DE IR E B Z IR L7z RWFEOKE R S BREFI 3§ 2 BAT 0 &2 AT
92 Ed, TEREEAW O ZHED L ETHERTH L I LRI N, @ittt az 02 Tws
AH. TOBEZLREL, ET IS 2R #MAatr) SEEIERTH L EER LN, (EFERE

A 78

%595 1 183—188H 20134E12 H 12 H /4R

F—U—FRRERRBEE, M, BIETT K, SR

IS

PRI BT, B O AYE 2 - AkR
Fifr 2 st G BB A 5 720 0 BE BRI
RITEBEEEETH ) | BREEOWFET L L
TIEAMOBE & LTOEBELRE TSRS (H
i, 2013). EfEICIEIRENZ DL LT, #
WY REE LD, LB EAY Evo 73R
BiE, BATREAT & Vo R BEIEIESR &R
T5h, TOX) RHEMIZET SN LEES

AR RS | Ak

T300-0051  JcI L - i i L $6-8-33

O FEIRE K PR IR i i B e o o
TEL: 029-883-6025

FAX: 029-826-6776

Email: t-fukaya@tius.ac.jp

BEEZZIT 5 & & 0BT E 2 o 72355
FERIZB VT, BES T3 14T 2 e W EH A %
e B IREMEE I AT R A EE R BIEEZ WIS
LU CIGNE G OV B 2% % 2 5 B2 iy 0 #r
IT) CENEREE LD, ZOLX) RESE,S
ML L L COBPEEFEEEORE IS L
CREAM - G - THiOHEE7E (BER) L. B
BT LFMTHLEEZOND, HEHEIIE
VT BENED A D TE, BEAME 4 O BE R
DEBIC L > TR SN L Z L2 s (EF,
2004). & B —2OE)E% FETEE) 25 5
CLICEVEERTEBEEL CWARTERD
T FRESEHENIATbNTEB Y Bk
DHPTHATHHGE L TEREN TS,
L2 LSS, HENRGHI OO, MEIEE
BN EEDL {3 AR ORBERIC X
STEASN, SHITHENGHTTIEGEICZE



184

R RS/ PR AR R A

DREFEONFHEAMHPEL TV L2 EHET S
CEEPHETHLI L, HEDREEALFLT
Wb BRICHAT R S OBEIEIETIESMRITD
BLHDEBEIH L TRE B RIZLTH

D, EEE TS A2 5N AR EE 22
EDORBIEGERITINMD L N E2ERT LT LITL
> THEREREE LR T % AIED B 2 & 3]
REE 725,

Al BEIAT DN TV B BRATEIEICEH
L. BTN B B B O AT B % B
fEATEEE E R R W CTlIET A 2 L Ic X
D AT B 2 BRI O JE il — i E
B LRI 20 & 520 % JIF R EATIZ D W TRERE
THIEEHME L7,

PSE Ry RS

o BT E AN 10% (B 5 %, X5 4)
&R EIE D B I & 52 17 . Kellgren-
Lawrence 7738 (1957) D EFEFE D Grade I & 2
Wr S 7-BE122 100 (B2 4. &iE104 .

5% 1 183-188E (2014)

HIELOBI, EREQBY) TH - 720 BHUBELFIZIE
3 RICEIEMRHTEEE (Vicon Nexus, 71 AT 7
&) &R IE(AMTI OR6-7, 2 #0) & v 72,
W I 10mAT & Ly AT I s AT
EL7o ARSI TSR L T b
VL L, S5 E Perry(1992) )
FUHEVHHA T 2T, WERERIC X DR o N
7R T — 5 H O IREAETE I — R AR R
Dt SR & & L7 R R e
HOMRERH & L C. HABBIEF AR
PEREH 2 2R UE (DUT JOA £ 1) I2HD W/ B/
HEFE & B B T il — o 1 B o W]l & Il E L
720 FARET — & H B AR5 N7z O JE T
A ST ORKIEMPREAE, THET oK
FRE S R A BE LT3 L TR N & AT
FRERED 2 BER O ILE % 4T 9 720 123D 72 v
tREEIT o720 /20 RN T— 4 06445
NEERDOHE 1Y — 7, IHEHICBITS
fii, %2 ¥—27MEICH LT RBOBREZIT-
720 TRTOFHIZBWTHEKIEE 5 % Al
E L7 B, IXTONREIIHT LHHIE
LEIZTREEZBRLZ) AT o7

£ 1. LIV BESE BB E 2 (JOA Knee Score)

H Vo
1km DL EARAT AT, @& &R 7 VS, Bh1ERE

30 | 30
FFEICERHH-TH L,
1km LA ERATR], ERdH > TH L, 25 25
500m LL b, 1km R OSITA, KR dH -

20 | 20
TH L,

TR - BT
100m LA L. 500m K OB IT R, KN H
fig 15 15

S>TH KW,
SNAIT £ 7201F 100m AR O HIT A, K

10 10
HoTH I,
AT AR BE, 5 5
[V N=0 0 0




185

&%h%i‘}yiﬁ,ﬁﬁ\
B2E¥—I %%

R R ARESAIIZE 55 183-188E (2014)
HEAm., BEALL, 25 25
HBBam, KFboTb L, T+ &ff
20 | 20
WIETR 78 L,
FIDaffn, Kb Th v, —#H—
K - B 15 15
B2 L,
W BE
—H—H EKRboTh LW, FT0 24
10 | 10
W, — BB L,
FToEfv, —H—HERHY, 5 5
Hisk 722w, 0 0
1F 4 AT fE 7 W B 4, 35 35
BRJE © | A AL AT BE 72 AT B 30 30
JiE il 3
110°LL b & il AT BE 25 25
oMl
75°LL b Ji il AT B 20 | 20
15 E P A%
35°LL & i il mf BB 10 10
350 R O B, E I IXIRIE . A 0 0
KIE, AR L 10 10
e i LEICHERLE 5 5
B BT %8 ) 0 B 0 0
OB NOTFT—% 6, VBT ET 5 EERS
D1 =27 ST
IR EIE R ZE ICBWTIE JOA R a7 K& RIS AT A TEE R
OSBEER T Ehg S i e EADSTRO b7z (F 2, NEFENH 2 IR L7,

3)o HEET — % i bR O FRIBR R E

F1Y—7o, HEH, F
2 ¥— 7 NN TRE BN & 2T IR B FifE

BOWTHEENROONIZ(M1), 720 KX OBBTRIEEEIRDO Oz,
#2. OA D JOA knee score 123313 % P91l & EHE (R 2 # 3. OATEORIET B BT 5 Pt & AR =
(B {7 : point) (AL - ° )

H HeHE S AVE SD Jitt ity e %

I - AT RE 30 20.00 7.07 AVE 132.75 - 6.75

P - WS B A 25 16.67 6.15 SD 19.09 5.91
JeE, it T RE A 35 25.83 4.69
fift i 10 8.75 3.11
& Ft 100 71.25 15.54




186

R R RIS 55 [ 183-188H (2014)

=S
L=y

[t}
=

[y
=

normal  ssOg ]

Extension{-¥Flexion(H):
unit{dgree)
g

i
L=l

50 80 100

stance phase (%)

B IEREETE R IRMIE OABER £, MK IOBERELRT, &
TSI B 2 i MR RIS TR R L2 TR0 b,

*:P<0.05

B 1. fEEFEEE S OA FED AT NI B 4 B HEE) DRy R YA

—normal  =—0 ]

=
< B

B
| =]
&
g :
o g
it
58
lI;.D @
T o
o
B % 20 80 80 100
£ stance phase{%)
RO EHLZIROIE OA BERT . M ST OBMER
EERT,
*:P<0.05

B 2. fEFEREL OABEOBAT L HIINC BT 2 IR EE S DRERY] T — %

2

RIR TR S A, S BN L
TV ZERILETH D IEsIhE o BATE M
AR L LB R E R BTN 5 2 &
B GE DD o BRIMERIEIAE D FSAE ZEA
AZINES 2R D g, BB TE. R w7z
RIS AR D AW 9 2A b, Tl ot - TAELL
5 FAEHE R O 1 FHE RS 2 L, B A
Wi AME e AV ORREE & o e AR %S
{EsZ TSN b (-, 2008), 4\ ERIHT L5
i LoD OARELRIREEEL, TOR
EEEEE AR, ik SR LT b,
R 19 72 W 5914 A0 & 2SIV R BE i AE | X (=T PN T 4R
WIRI90TT AHSHT 72 1CFHE L T B & S (I
fil, 1995). k& OREREEIEEIZB N TZ DR

BERIFIFFICE VW E SN D (RERETHHE, 2001),
A0l D B ST E D AR B EiAE D E T
H o7, BREEREE DRI b, BATI
DF e L TR DR AKMELS AT, L
R0 & BT FAAR AN S W LT
TN 2/ 2 EDWE L 72 ) A an
RELeh, BENBTONL, FAFEOMR
PRIZ 3B\ TUIESE B D AT LR B B B 12 0E
Bt el & LI2BRAFRIEZAT ) 2 &%\,
ARIFFEDAER D S BREGI RS 2 AT 04T 2 AT
9 2 i, EREEAN O EED L ETHE
KThbHI LRk, Einfbitazlz T
Wh4H, TOBEZIEEL., ET T
L) HALTH) T EREETHDL EEZ BN,



RATRESR / RRR IR A I 72

S Lk

WL (2013) BiSARE o 2EME. S RER.

SRR, 55 6 M. BRERIEMAR, HOE.
pp.28-29.

RAZ, HEEA (2001) ZTEPEIRBIEAE O 5
FEM OVEALINF-. eI NEY 7= a3y,
29:221-225.

RTS8, AREE—, BRHEREK (1995) 2%
JR BB E DA — B B & AR

187
5% 1 183-188E (2014)

ROME. #RL KE, 44:12-15.

miE BE (2008) ZBTIEIEEAETRE TR & ORAF
L, BVLE, HEL. p.8o.

R (2004) BifE0 B, E8EE, L.

Kellgren JH, Lawrence JS (1957) Radiological
assessment of osteoarthritis. Ann Rheum Dis
16:494-502.

Perry J (1992) Gait Analysis: Normal and pathological
function. SLACK Incorporated, NJ(USA).



188
R R RIS 55 [ 183-188H (2014)

Proceedings
Gait analysis in the osteoarthritis of the knee
Takashi Fukaya
Department of Physical Therapy, Faculty of Health Science,
Tsukuba International University
Abstract

The purposes of this study were to clarify the knee flexion — extension and the mechanical stress at the
stance phase in patients with osteoarthritis of the knee (OA knee). The OA knee group comprised 19 knees of
12 subjects. The subjects were measured the knee joint angle and the ground reaction force at the stance
phase using the motion analysis system and two floor-mounted force plates. In addition, assessments of OA
knee dysfunction were used as assessment criteria for evaluation of OA of the knee (JOA scores) and the
range of motion of the knee. The subjects with OA knee were lower than the reference points for all items and
had the limitation of the range of motion. The maximum knee extension at the stance phase in the OA knee
was significantly smaller than that in the control group. The OA knee was also significantly larger than the
ground reaction force during the mid stance in the control group. From the results of this study, the gait
analysis of the OA knee was suggested to be significant for the symptomatology analysis, and will help
toward prevention of OA knee progression through understanding of the dynamics of the knee joint. (Med
Health Sci Res TIU 5: 183-188 / Accepted 12 Dec, 2013)
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