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WE. (B8] 6 Hadr Boa g Jim etk #17 ( neurogenic intermittent claudication, NIC) iR A HEMER B4 AE  (lumbar
spinal stenosis, LSS) H# S{atEE ARE 2 [A] RIS S0 (center of pressure, COP) Y255, BiIF COP ZEZWTAY LSS 44T
A TIRE T N ANE . [FiE] 32 B Lis LSS & R LSS 41, 32 Bl i AME M EERR AL, FIF Footscan® K& 7
ARG S A IR 8, i g 1SS 41 SR ALY COP (LR A COP BIEEIFfY LSS M T EFHhaE. [4R]
LSS ZH i e i (forefoot contact phase, FFCP) DA 4 JE fdt 3] (foot flat phase, FFP) [#] COP N7 RS T XA s i B N\ 2 i 2 3
Jin (P<0.05), T e ERfmi A (initial contact phase, ICP) FIHT &2 2§ Ml (forefoot push—off phase, FFPOP) K COP {vi 8 Fl B 1)
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Abstract: [Objective]| To compare and analyze the difference in the plantar center of pressure (COP) between patients with lumbar spi-

nal stenosis (LSS) accompanied with neurogenic intermittent claudication (NIC) and healthy persons, and verify the application value of
COP parameter in objectively evaluating the balance function in LSS. [Methods] A total of 32 patients with Lys LSS were selected as the
LSS group, while the other 32 healthy adults at the same age were selected as the healthy group. Footscan® platform system was used to
measure the plantar pressure of these subjects during walking. The balance function of LSS patients was evaluated by comparing the center
of pressure (COP) displacement and COP velocity between the two groups. [Results] The COP displacement and velocity of the LSS group
during the forefoot contact phase (FFCP) and the foot flat phase (FFP) were significantly higher than those of the control group (P<0.05) ,
whereas no significant differences in COP displacement and velocity were observed between the two groups during the initial contact phase
(ICP) and forefoot push—off phase (FFPOP) . [Conclusion] The balance function of LSS patients after the occurrences of NIC is significantly
damaged. Using the displacement and velocity of COP during the FFCP and FFP might achieve an objective assessment of the dynamic bal-
ance function of LSS patients.
Key words: plantar pressure analysis, center of pressure, lumbar spinal stenosis, balance function
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1.1 — ekt

B 53 HT 2019 4F 3 H—2021 4F 3 H TARB 3%
ZFARIGITH LSS ¥, LSS HMAbrE: (1) F
AR F R A AFAE Los 15 BeP MR DA (HESS
P IR AR <13 mm, A B A AR T AR <100 mm?)
(2) AIRBPEBATIR S, PREFIBITICRL; (3) 4RIk
45~65 %, HiI 2 4FNTE FIEAMI s (4) JoHAthsz
WA EDNRER M CHR, MmN SRE . T
JEEOEATIRAE S . R AN AFRUE: (1) 4R 45~65
% (2) ToERHEOCE W TR (3) Al Ay
A, BETFH . LSS A 5EHEANA% 32 BIFF 594
AFREAAANTTE, I —MEoeRl 22 R IEgi 24 X
(P>0.05, £ 1) ARWFIEIRIGZS FA LR F VG BB
P Bttt , T A 2 s R R 288 T
TR E .

x1 MARE-MRABSILR

st LSS # (G N P
(n=32) (n=32)

AR (%) 58.71£5.62 59.33+7.14 0.728
B (em) 165.55+7.28 166.15+7.54 0.911
& (kg) 71.48+7.14 71.5048.17 0.905
B (mm) 251.53+16.15 255.00+17.23 0.844
RS (mm) 103.17+4.56 102.12+5.76 0.732
BMI (kg/m®) 25.28+1.17 25.12+1.05 0.867
BEE (T{H) -0.37+0.17 -0.35+0.18 0.923

F 1 IR st s s E
oo 1f: SEEEAY COP Bk
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la: EERfldth  1b: BiE XE U Lo BiE XA Effb  1d: RIREHL le: 2RH

1.2 Ky ik

AHFFENH Footscan® J2 Ji 1 F-H 72 48 % 323k
HIATHSRICE I RE, ZRGHEBIERERSES
W3- R G D TP B RLAS 5.00 mx0.4 mx
0.02 m, JEFEIE 256x64, HPHALZ AR B 40 960
A, BRI 125 Hz, FEIRSREE X [A] 0~200 N/

2
cm o

MR Z 1E A TIE NSRS, BRAE . HALAT
T VLRSS . TER AFRAIRAET , 2R
FﬂMﬂ?&ﬁ Tk 3~5 U, A W32 IR

ARAEAR EATAE DA it 3 0 20 2

B, E WP RERERE 10 min FEA7 EZM
LSS i ?ﬁﬂ:l_ﬁ%i?iﬁﬂi AR NIC etk
IARZEATE 2 min JRAE LIRSS, SR)n 8 B
PR 10 min )ﬁ#‘?ﬁ\ia%uﬁ, AT 3 I, (R
N VAR AR R s . AR R R
5 TS5 A fid b R TR 9 515 5 AT LR B R 8l S A
o4 R Rk (initial contact phase, ICP) |
A2 fil i (forefoot contact phase, FFCP) | 4= J& i
] (foot flat phase, FFP) I Rl /& &5 i 3]  (forefoot
push—off phase, FFPOP) . Footscan® i JiK J& 71 F-He R 48
B £ 1) Scientific Footscan® K F AT LLiC 5% & I AH AY
WRAS AR TR],  [F]k AR RS AT L, BB
8 ms HENEM—DRIEES PO, REIEEIRE
T BulZe (1), B LLARFRIE RIS 5 COP A1
X RIRAIALE, ANH (y Bl SRR s SR
A SRk h AR, x B A BRI
Ry JHAIELE . COP RE AR XT B HARXT y 414 fi
ot (mm), COP AL AR A5 R R HE A B Y IR 1)
(ms).
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1.3 TSR

TRB ST TRVAY i< R g B ey e | ES S | T I A )
COPy—COPyso #4314 1 1Y COP &8s 5 A Matlab
2017 (Mathworks Inc.) A, i FH 2 000 22 (H vk
AL COP Bl e 2e th 4, IF4r it i B4
AW COPX W KAE (max) Flf/ME (min), 744
K COPX s Bl COPX s, FRJG S BT A Y COP

i)
14 GiteEnik

i SPSS 23.0 A TSt oA, HEHL LSS 41
{4 i R 58 o ) s A A AL 1 COP s FH 1 4 & 4y
Br, R L0 COP i i - S (B A M o
ZBE, W = AR A E A G50 -
WFFEHRERT LG LSS 21 At B A 2H B4~ A COP {3 7% I
M2, SRS, fFEIES0M0N, vk
DL & s Fon, SRAPIMSIAEA K256, P<0.05 N2E5R
HAESIHE L

2 # R

2.1 WG4 COP Bl KX [t

B2 R T8 A s fil R A4S 1SS 41
COP MRV, &l 2a S i A 410 COP FLik A,
AT UL COP B3 Ry 1) f& A M RS -1 ih 4. 1] 2b
h LSS 4Hi COP BT A, w] W, COP BTk iH 5 5 A
G, HEh s T 2L

Kl 2 LSS /3 5 fd i A #E A COP # il ¥ %t Lk
2a: fil e N2z COP HLak &, COP il A fsm it
AR ) SF R 2b: LSS 4 A2 # COP Bk
El, COP it i s Al ,  FLBLI T 356

2.2 W4 COP it

PIZLAS [F] B AH COP 57 B 1 % LU 25 5 L3 2, &5
AR, LSS dIAHXT Tt N7 FECP 1 FFP P 0]
NI COP (72 i 1 (P<0.05), TiiM4H7E ICP )
F1 FFPOP W COP (i1 22 R oGt 3L (P>
0.05).

*x2 FWAAREBEREREAROALARE (mm, 7+s)

5ht&
SRRSO
P finh s 1] P{H
LSS 4l (n=32) AL (n=32)
ICP 5.62+2.11 5.14+1.91 0.350
FFCP 3.24+1.15 1.27+0.85 <0.001
FFP 5.72+3.63 2.35+6.87 <0.001
FFPOP 12.64+7.93 13.32+8.43 0.156

2.3 W4 COP XTI

PIZHAN RIS A COP 38 B2 A% L 45 R WL3R 3. LSS
ZHAR N T E A 4L 7E FFCP H1 FFP P I 1 COP 3
JE R ER I (P<0.05), 7E ICP H1F1 FFPOP P 25 5+
TGt #E L (P>0.05),

X3 WAAEARBEREEAFOCEE (cm-s', 7s)
5teig

JEJRHE 7 L
B b 3 P1E
1SS 4 (n=32) A4 (n=32)

ICP 11.92+7.63 10.87+6.64 0.901
FFCP 10.35+5.84 8.14+4.45 <0.001
FFP 3.23+1.87 1.36+0.93 <0.001
FFPOP 16.68+3.23 16.92+2.15 0.517
3 3 i

COP MISESEAE /T2 25 S HAREEDLS], TEAl
MRS SR e, HAEZMNHME " ", Hi,
COP v B J e T f6 2 A6 el R i b i A i g, i
COP 3 J J2 F 3 76 o R T 5% 4% f VS 1 T BB ) i R
LS BWEIEAE H 40%~65%1F) LSS i EH A S
A SR, AR TR AT R AR XU i
Gh, WA HFFEFH COP X} LSS i3 NIC fEk & AE G
B 3G ST S B T REEA T RAL Y, R B LSS Y
COP #L3l 5K B B 2580 i, H. COP 7E R i (1) 45
KAWFS 1 BH 5 5 T IE 5 N SR A A DFFE 5347 LSS
B AT TRE

AT FIH Footscan® 2 IS H J1 REEXT LSS i
) COP #EAT T 34341, KB LSS 35 1Y FFCP 1]
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F1FFP B34 COP {3 F% 1k J3E 35 w8 Tt Bl N4, i
1CP W1 FFPOP 7Y 22 S I f o 3X — R4 AT |
AR s B TR . 78 1ICP BRI FFPOP
W], RALTF A R SR SR, 1 FFCP 39
F1FFP WA b T 5 P AH . ABFSEIESE, T LSS
BETEMIARRE, SZ800 . R SRR 1 5%
Wi, HORERA A 0 AR 7 B B N R 0 R, 7E FF-
CP U1F1 FFP 3, Hg i F LR R PR SO AR O i
] AMI, E T A COP {3 A% Y 2 & 18

ABFFE T COP 3 FE 1Y 22 Sl [RIAEIESE T LSS f&
HIW DI RERERS, LSS B 7E FFCP Ml FFP Wiy
) COP #E B b & K TIEH Ao W T NIC fEfR A9
B, LSS fB A T L AME A (4455 307 Ol 2 A
AR, ghm B EOHT, BE T A O S 2
R En A AR Y XA R R SR R
JIE R ) S BT R I s EE RGN, TR BLAE COP B 1)
Al b BRI, LSS B -1 T RE RS AU
AR, WAAAE TR, HAT R Btk
ERARI A IXUBS: . AR AT —E IR BR A . ARBFFEAR
AT Lus TECHY LSS B BHFEAZHIF TR
Pib, BRI TAWEIE RN s SR COP fmES iR
COP Il B A5 S HU o oI

i TR, AR R ISR RR Bk
T LSS H#TE NIC i AR & AE J5 H V-1 D) g k35 32
15 [EIES AT ORI FRECP HAAT FFP 1 COP 943 B2 I
TR X E A T BB T 2 WAL, XTI 1Y)
2I7 MR AL A —E N FH B

S 3k
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