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Comparison of Walking between Hip Osteoarthritis and Lumbar Spinal Canal Stenosis

Yui Sanou,” Tetsuyou WATANABE,  Takeshi YoNEYAMA, ™
Yasumitsu TORBATAKE,  Hiroyuki HavasHr,  Noriaki Yokocawa™

Abstract It has been reported to be difficult to differentiate Lumbar Spinal Canal Stenosis (LSS) at the L4
level and Hip Osteoarthritis (HipOA) since Macnab reported that these diseases show very similar symptoms.
Although the walking on these diseases have been analyzed separately, the comparison between them has not
been done yet. In this paper, the walking on thirteen normal healthy persons, nine L4 patients and eighteen
HipOA patients were analyzed for disease differentiation. The walking of the subject with LED markers was
captured on the treadmill. The markers are attached on acrominon, spina iliaca anterior superior, head of fibulae,
lateral malleolus and the fifth metatarsal head of the subject. Motion ranges of thigh angle (corresponding to hip
angle), knee angle, upper body angle, and single stance ratio by the diseased leg were picked up as the important
features for the differentiation. The motion ranges of the thigh angle and the single stance ratio on HipOA
patients were smaller than those on normal healthy persons, as previously reported by other researchers. The
motion range of thigh angle on HipOA patients was also smaller than that on L4 patients, and statistical significant
difference between L4 and HipOA patients was obtained at the ten percent significant level. The motion ranges of
knee angle became small in the order of normal healthy persons, L4 patients and HipOA patients while that of
upper body angle became large in the order of L4 patients, normal healthy persons and HipOA patients. With
respect to the angles of knee and upper body, statistical significant difference between L4 and HipOA patients
was obtained at the five percent significant level. In conclusion, the above four feature factors, especially the
motion ranges of upper body angle and knee angle are effective to differentiate the HipOA and L4 patients.

Keywords : walking, hip osteoarthritis, lumbar spinal canal stenosis at the L4 level.

(41252 O DO OEBOFEIRO BN 2 Hidlk LTl W

Lot ol HEORMNO TINS5,

IR B 5E (Hip Osteoarthritis : HipOA) & JE#R

HipOA[1] 054, BIEIKE 2SS 0y, Kb &

HFEAESE%2 (Lunber Spinal Canal Stenosis : LSS) 1%, W
ITND PP HTEEORKNICR YIS 5. Macnab 5

ARETHY AR Y Y 42010 58K (2010 429 A, ALIY)
2010 4£ 7 H 30 H=2AF, 2010 45 10 H 14 HZET, 2010 4F
11 A 17 HFeET
Received July 30, 2010; revised October 14, 2010, Novem-
ber 17, 2010.
*EIRRFR P H AR 5eRE
Graduate School of Natural Science and Technology,
Kanazawa University
IR I A G
College of Science and Engineering, Kanazawa University
o JEL A S s R 95 e B AV BE

Kouseiren Takaoka Hospital

BEOPD GV, AT 2%, B RE S h
4. HEIRE LT, wWEtkowd, BIEEH ORI T 72
Wb, HEEWAFHR SIS [2]. LSS 1%, BRBAT
D—RTH5H. MRBATBI LI, EHPHENELEDT
IBAEIRDIHAT DR 2 ATREICT 2 b, —ERHOKREILS
Lo THUBTREE 258 THETH S, A OFFHE
(FH) Zflih <30 B LEERISEWE ) 5 5 Sk, I,
JBEHE, AldE, AL s, BHERSO LA SBAT4EHR
D TH5H LA HkDYH, HipOA B & AR S 2
L E T 5 [4].

BAEOBWIr, Maeils, BEEIRICZBT 59
HIEEORERR, M7 a Y 7 RREMNESTH 5. ik
Ty 7 REMEENESNE, RENRETSH 5. FHREMN



fifE MELEA : HipOA & L4 OSATEIE K (35)

Bedr& LT, BEMiAZEEOBITIEELZ S L) TN
AbN505, AMOHTHEHMNZEX 2L 5T LITITRAE
VdH5b.

Z 2 CTARMZETIE, HipOA #E L L4 B & o5 frEhE%
HAZTEHIL, - @352 8T, HEREMICL
B L HipOA B2 EN K2 Wh 2 BETT 5. BIRK 23R
K MREHFEHIID T oMY Th 5.

1. HipOA #, L4 %, BEHZHE T 2 -DDHITEME
HFOHE : RO B, KRR O B/
[ B OBk, BRI SRR o 1 AT B 28
& (BLF, HMHERRLIES) 0400 T %, K17
F=r oML, CNORTAEMNCHENTHS
L ERT.

2. BRED-DOSHITEMESHRIE : AT L T wiIRE
2% o 2 EHEO 10 B 1 o5 B o 4547 B 1 % Bl 52
TEME, LR (EERRER) 2T
5T LERT. TNITED, BEICAHEO/PNS VIR
FHERRMET L2 EATE D, BB K OV H A
25 OFEKEEHN (LU, W EEEEH & E5) 2475
A, HHEHRE VoWl TF2852 L0 TE
XY REORVENI L 25 2 L ERT.
PRI L D, BATICHT 284 RIS R ShTw

5. BIzIE, REBEOSITEN 5], /E Ko RITR

6], EWICBU 5 ABOMEMRL7], FTEZIY T

2B DBATIC BT B TIHMEE— 2 > s OWlER], £k

VB BE e FR 3 D ARATIRAT (9], A LBy B i3 4 i 4ty ;R

DHATENT[10, 11] 722 EH3HF b, HipOA BEDOHATIR

Frid#EATVS SO0, HipOA #EE L4 BORTEED

HBIZB§ 2 BATIIT OWRIZAT b T e, Aiff%ET

X, fEAE 2 R ATENMERRI S A7 A2 Xk D, HipOA B, 14

B, fEFEHOBTEMEDO IR 21T\, AT 25 =% %

B B P2 HIEY.

2. B pr

2-1 EAIYV AT LA
B 1ZaT L9512, AED LED ~— 3 — & 8B 1T HL
DfFF%. LED =7 —DXDAEDH AT TEHIE NS

R 1 HBRF Y T 572 LED v — 5 —
Fig.1 LED marker on the subject.

IHCHEER T4, KHBEICE, MLy FIVET
WADPRETHETHEITLTLS). MLy FIVEHW
AL LTI, 1) AR THERIZTEE, 2) 28
DA AT TRVWHIHBITZEHITE S, 3) 7 2 IiEE
BETE5720RELICHI{EER5 I LN TEDL, 3%
Fohs, REELTE, MLy FIVEORTIZETO
FHAATEZ R D, BETFOND.

2RI AT 2OMEERT. H AT (TL—24
L — b :30fps, 640 x 480 pixels) % #ERH O FHIIZ 7%
BT 5., ERNOLLEEDART 235 DADWE %
19. 1AL, HipOA BOWEREDOLA, YO HROHE
20T, WM SHEEIT) LT, KA
B o7 —% 2%, HipOA BEiZ, HBISCHERS,
BIHARTEW AL EHE SR TWDLOT, RIfFETIES
DT L EMEHETSH. LED v —h—%2fHF sl (Th%
PR LIRS (X, B, LRilrEe, BEEUE, AR, 6B
HARGFEO 5 EHTCH B, Uik, TNENROMEIAT
J72LED ¥ = —%E~—h—, B~x—h—, BE~—
H—, Bv—H—, Big~—H—LIER, LED~Y— 4 —
DR S CICZENICE DL L EEDEHRZRI 3(a) 2R
3. K 3T, MIE2 - THMERE M E LA
EFREEL TS, FELHEF %2 LED ¥~ — 7 — O f

|
1Subject

_—-Marker of LED X 5

Camera

Tripod

7
Treadmill = 2300mm

2 BAFEEEN S AT A
Fig.2 Walking measurement system.

Acromion

(x1,y1)
Upper body

Spina iliaca
anterior

superior
(X2,y.)=(0,0) | Head of

Lateral

malleolus
(ay) Fifth metatarsal
head

(X5,5)
(a) (b)

3 (a)~— N —OWHE L FEEER, (b)ME
Fig.3 (a)Marker positions and coordinate, (b )Angles.



(36) AKETS 49% 1% (2011452 H)

FHEEE LBHIEROEBY) TH D,
1. BEOEISHIST 2EOMBEZMERTLIENTE

5728, HWEIERE R ERD A EETH 5.
2.0 WE, W, OREICHET LBEIMEENG S DOICLERRD

DEETH 5.

2-2 EtllFE

WO HBMIZLED ~— 7 — 2R AT, #EZRL
L72IRET, BEREICM Ly FI NV ETHRITZIT-oTHH
I, WERBEDRWAEFRA L CRT 2% TTAILE
L, WAPEAELZWEAL, 10 785727 TH 5
J. BHNWBIE, BN ORI THATE & W) Wi
THbh. WG LEOAGMHEEE Ty X7 3T528T, HF
BEAEESD S LN TE L, BEEOHRT 1 RAMGICE
W, BEEEEARTORVER AR 4 2R T, 7HI
FiCiE, by FIWETORFICERLZEE, @EOD
BATAM LR MLy FIVOBEIERELRET L L% H
W, FL vy RIVETORITHY 2 HEBEICIT>TD
Boz, Wil & ERORIWIC X D @HBITICR Y KSR
WA FERL - BBREE, BEE 1348 B44, &
P94, LATEO S (B 64, «ik:3%), HipOA
BE114 (B 14, &M :10%) TH5. HipOA HED
Ib5s (B 14, &t 45) ZEEEMA SO
EHIT- 72,

2-3 FETEEROML

2-3-1 AE BELZEMEAOVET—-s%2bL
12, ZBEICEDLEMELENT S, KM3(a)llRmd L9
12, FRIBEECOT 7 — h — & JEE & 3 B Ao
FEMVD, BHT LML, K3(b)ITRT LIS, x
e FEy (yZ 00 FEEss)yr) Lok
ETH D PARME, xfiE TEy (y <00 FmEicE
L, Bv—d—2#iELTnwd)rr) LORTAETDH
SR, BREOMBEITRINT 2 BME, RHOMEI
HIRTHRAED 4 ODMETH D, BB, N ATHA X
NHED) 7 OB &S MELLD S ERE CFIH)
g, Bx— 7 — - Ex— M)y 70 SITHLT:
0.54[degree], WEx—H— -~ —"—HY 7 OH X
B LT :044[degree], B~—H— - P~—H -V >~
OFEIZE LT 071 [degree], ~—#4— - g~ —

| \ '\
_} - / -~ ‘ >
/ / _

) )

N N E
> \\. = \ ->| \ > I
L iy

(5) (6) 7 (8)

X4 1HMoLITEE
Fig.4 Captured walking in a cycle.

A=Y 7 QX IZE LT : 24[degree] TH 5.

2-3-2 MHEARUCERE  AWF%ETIEX, 7y MR
49 FRT7+—=A7 L= b2HVTIZ, HE2rOHEONS
RO AN B, BRI K O B GR IR 2 B 2 51
#h 25, RIEx—7—08SIZEHT L. Bifx—T—
O x FEREDSEATH I L CIRKE 2 04, $4bb,
SR DN & Z DR 2 THBGRREE €8T 5. 2
&~ — 7 — O x EEEDSHEAT T INTR LTl & 72 B R4
Tabb, RERLBAICTIZE & ORY] % W R B IGK
LREFRT A, VHBGRY S MG F TR VY], SR
G O HBGE CRBERM L 55, MERUIEZIT-> TW
WOV B & U CIIRIEME S 25%% 5 %5, M
W% & R ML O 2 DS R I B W T CTH - 7:
ZLEEEL, RETHRRS B L T 57200
e LChido@®/ARA L7

2-3-3 BEFZHFE R EIVHNET, b5~
B O & &0 1 BT 52E8EG0 2 & & PSR
LREFT S, WM R (K4(2)25K4(5)) D
EE, WREMNOSHMOBMOARTYEHLTWAEZ &Il
b, ZOZENS, ERMOREMEZRD S Z LT, FHUM
ERCH MO O SR 2 Rd B Z AT 5.

3. #% ES

TADOBITEMEICBIT S, HTORXLDEEFEL, &
TBIE L CEFIRBIC 2 o 72 EH O 10 #2180 24T % AT
L7z, #EREXS 258 ITRT.

3-1 KEEAEDEMES

R 5 1R, KA EOBEIC O W THET L7, f#
FEHEOBT 1 BAMMGoMEELE, xR g 2 5478)
£ (K52 #IX5(a)lmd. KA, HmsH
%, HUEA 5 AN B LR D T LR E O fE X
RKELARD (4D (5)H25(8)& (1)), HTED S EAH
Mz & EImAEE L (K4(2)). REE51E L
F2REIC KRB AR IR /MEZ & 5 (IX14(4)). KEEAREE
1, BeRARIAEEICAIS T A, HipOA B, BBAMIICB Y
LB OERICL 2IADO, kM H T ) E2rER
WOT, BBEAEOBEERSMEEEICINS B E
DIEND 5 [2]. 2T, BATHEB L TEHIREIC R -
72E %D 10 BB O % A O KR BE OB EIR O P34 H % 5
WL, Zhad i, HREmEICKIEAEOBIER OIS 1E
FEM L7 FRERS(D)IIRT. LEME (scheffe
) ORI THEEO LIRS, K5(b) XY,
KB OB EIE, EFH, L4%E, HipOA BHONET/h
ELBBHIENDNL. SEBREERT-T2LIH, EH
& HipOA BHIZ 1% D TOFREENE O, BEH L 14
ORI, 2% TOAEEENR SN2, HipOA # & 14
HEOMICIZ A% UL T OFEEBA SN,



flehe MEIZA : HipOA & LA OATE) L (37)

/ Z

110
) £ )
Eh
S 90
: |/
= <
70
Time[s] ()
(a)
'3‘110 ~120
§9O ’I—‘ '5'100 I '%0100 m
£ - ’3 30 5 80
60 — Time[s] —— mels] Time[s]
§ . P<0 02
£ P<0.01
=40 P<0.04
) T
30
g
= 20
=
210
=
0
H Normal HipOA ml4
(b)
5 KERAE. (a)KBRARE L RATHIEORMMR, (b) KA

EE DB
Fig.5 Thigh angle. (a) Thigh angle versus walking, (b)
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Motion range of knee angle.
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