Chinese Journal of Rehabilitation Medicine, Jun. 2010, Vol. 25, No.6

.g‘a‘%ii.

_:[Z*)ko U\% El,) iBa [N ﬁfﬂf

Eafb 2 A2

M 4 7% % (Parkinson’s disease, PD) M FR % Bl bk I 25 &
fiE, J&— 7l 22 R v A AR 9 M 1A 1 Z 2 SN0 1 P 42 R
Gy o 2 S HI O O LI A 2 N R T -BOIR R £
U e b 2 ST AT M AR MR RIBE T, BORIR 2 L e & d i b, 51
R T Tl VA% RIS 1 3k A 8 3 B 2 A RO il 38 3 4 ) B R
ZRHLM, R 28 g ORI A B2 sl 5 A O A A
RETE &, HILAR DR W M E s 2 Wiz g R4

LEHR &Hﬂi%lﬂfﬂﬂ*#%’l\}iﬁo PD 5 1 I PR 2 B4
AR R 2 LS DI RE R B T ARE L TR AU R, i

25 U HA) (7 P X T 9 B 1 L P A A IR B AT I R CR  (ELR
A R A R B 3% AP S B AP 258 S g D T R T
PD B E A A7 B i — A, REHAT 100 277 PD 14,
Bt & 5N S e A AR A 2R | 1200 1 o AR R B AR T
fEE . Pt S48 AT R 7 T A PD A Y 2D SRR AE
W R 36 97 P2 (1A O B A9 £ 6L, 228 ¥ O 22 BB 5 3 Rl PR =
T 2 9 £

1 MERKFETELER
H 571 (gait analysis) R WF 5T B AT LB KL A5 70k, B
TEI T A 2 RE 3l 2 T B, s D8 55 R OCHEIR  J
RZ PR 2, DT 48 5 B A PEA RITR T, B S PE M R i 2 o
PR 2% T 0 o R R R I~ AE R I R S B v i IR B
o BOEARFEAREHNLE ST ALE ST RE W T
[TRE RPN TP =P R R LN E LSV 915 <P e N RN
g8 PAE B A BT RGO HEAT A % T I R T 0 & e
S ZREEN HL S e B 1T . HIAE &40 A
1 B BAN JE S LA T] Esf T 22 BT R AR 1 22 1 B AT I
WO, HE A 0T iE & T 1k 2 800 3120 S RRE, X
PR J7 VR R DL 2P AT v (9 SR S B AT R AR A 2R 5 0 1R
H P (R R SR S D) A AR D) RE RS T
AT R A ML 20 38 7 W A R A R T R
MILRG S5 S B0 R 5 BT RHER A1 0k 2 08 4t 4k 43 17 77 7
ftoamEsE, LESNMRGRASHTLEE SN FLETF
E%*ﬂ&ﬂh# I £ 2oL 72 op R [ SR 2 A S 80 g B 8h 2 |
J1oE s s T A B A LA B HUARCRAR R R S s . B

BT R GRS B R TR FDE S W R R TR, R
AR RN AR AT A HOR B i, T RE S 4y R I
PRIL A ok R Z2 A ME

P R A — R IS PR, B MR i 0
TiE RS 20 W /N BN READ 2P 25 20 AT IR M, 20 AT W Z v B R

i AT v 2D MR BOR BN | R I 25 A 5 B2k, B 8 L
PSR L S (TR ) o FEE I BUE T A A A =
S LW, AN TR R A TR B AR Y M Oy AR AR A
TH AN B AP (BREG PR ) o TRES A2 A UL 10 A8 1 1 ) o
T4 B AN 5 KA 9 45 3 AL AT, A ) T 9 i AP 2
B . AR 4% Hoehn—Yahr 22040 73, PD i 4% 0 45748 S il 72
03 =AW B 0T R AR A R 3 SR B T i
I 20 AR, AT )™ A /N R 20 Y L R0 2 X s 3l T BE
S A RS A B B — 2P R R
HRERFW L ERG I, &)a B, ZH0RE RS
WL H e P A B A R, BATIRR B2
el B A MR SR AT, TR S A A S Y R TR R
S H TR AT RE T D5 i A A I P W T 45 2 40
E LB RGN E S,

2 HEX#MRE
21 JRIAES

ZHRWFFEE X PD B H N2 R T 5] R s &
SMEEFRIE BT T 40T, A2 LR PD B D AR
it e AL AN IPAL B BT SR T R SR A TR Sk
W SR AL T 45 00 I 25 R8T S8 35 25 25 1 AR DGR AR (EL AR 3T )
M, 2 B HAE S 3—4 F RO e 2R . A, — i)
S Iy S 7 42 22 TR R R (deep brain stimulation, DBS)zk H:
L e i N 2 S 7 B 1 I S e 2 2T BN 2 R
FHMARIR AR RAZ . REFETHFREN FEE DT
BB 2 S8, MR RV, PD &2 W —
40—60m/min™ AL F 1E & XF B2 40K 75—90m/min'® 7, i
O’ Sullivan “5P45 Hy B34 10 2 40 78 1E % 91 [ (100—110steps/
min) TR BN, Ho B AE NG LSRN S KR
1.2—1.5m {5 25 )5 7 0.4—0.9m®, iz 25 K 14 0.8—1.0m",

DOI:10.3969/j.issn.1001-1242.2010.06.025
1 WL RFERE R S ARV, buMl, 310028;2 #iHAE#H
PR T S, &, AR AR 5 WO H 8. 2009-10-12

586 www. rehabi.com.cn



FHLEE TR 000 w55 o

IR JH 22 O M 390 42t 95 /N ) 8 o 20 285 R 00 b XU S 45 ik [ 7 3
Ho N IE 3 1 20—30%38 5 35%L) 1, XA H S 8UR &1
G WAL AT L RO AL /NI A B0 VG 52 3 3 32 I 3 e S 2% 3
PIEESE NP 5
22 EZIBITIRAS

KT PDBEMA I RE T LENIRME, ikt
TR R, 2 B R R LA 25 W 3R 9T A8 Bh B R S
KREBURF LW TR, Ly TR RERLRBU/NIE, R
A AR BT 200 2/3 20 WAE IE B VSN, X2 5 Dietz S0
WAL — 2, BB 3l o AR e B Y A5 KRS Ok 2 T e LA
O T 402D | S A A Sl B R 5 i A] A% I I 2 4
P B

AR R X 4352 DBS (Fe i 5l 13k ) 19 PD & 2P A HE5E
B L2 SR, SR R R WA TR
J5 25 B I, 0 53 AR5 A W98 TR X 48 B 2 B R 52
M AR /N o JRUAE TR T R X S 43 ) TR 13 ) R T R R
AR AR 2 WA 45 T8 8 e i el 2 i, i & T
AU F WO IRYT T B SRR A T BZ — . 5, Siegel
1 Metman!" %5 S0 45 1 35K M6 00 080 B R AT TR, AR
R AL HAEAR TGN T WA . KA N %45 A i
2 ROk XA BE R 8 TR VE IR R i TP
B,

AR P 26 R (external cues) T 5197 %, B2 fit 532 5l 1
SN B AT G A ] mi s ] R, — A B T LARE AR
BEMERESR R A HREGAREIHER S EsiTie
1o MEAEARAZ YT 7 OB IR YT IR 4 AR AL A 0 — AN B
Aida , FAE 1942 4E Von Wilzenben 3t 32 Hi Al AL 5815 5 ok ik
= PD AL EN, — B LOk M 2k R O BE PD
A EEEE R M I T H, BFsiE R 500
DAIG TG0 27 19 204 0 20 9 Bl 0 W 8 A FH 8 20 38 43t B
FEA R PD SR DA TR BB A R VEAT L i A K B
R AELR B 8 22 1Y S 06 3R W] R M 200 2 AN I S
sh il 2 (8] 280, o 0 IR L SRR L AR 4l xS piF A A B
4T A — 0 W R T S ME S A B T TE % 20 3 P )
T BEHAT PRV R 2 TSR W T 58 4R W] L
P AR I S S B (5 ORI ) N R ] D) AR
o A5 ] S ) HAWAZ Bl 2% S B0 5 I A7 AE 28 7

3 RANBEMEREESTSHRINEA

F M L (surface electromyography, sEMG) {5 J& MWL
PR 3R T ok A 7 15 I SR T SR R 22 LY 3R G S i A
YL AF S0 5 LR 3 SRS D) B R A Z R AE A AR R
) P B 1 DG Ik, PRI INT R 7E — o P2 1 ST el 28 L Y 114 T
Zy, HEREAETE R W] SEMG {55 1% 2l i A2 L 7EAR R PR L 1 g i
SE b SR IL DYV S 0 SR B 55 AR LRGSR B gl

AL 2%y 1 S | 22 DU DI 0 k46 UL DA 3% 3l 0 K 42 o R AE
1A 728 A NS TE I DR 2 27 1) it 22 JUL TR 95 9 12 W D R A [ 2
AU JUL PR D) i A 45 7 AT T S AN

KT PD By — LB gE 4 L B 1 Bl AR P R 2 Bl . PD
S LA L A A b BR T SR W)L RS Bl e A i 8
AN LA BB A RRAE . Gl A AP A SEMG 15 5 1Y
S IG5 5 R AR B AR S ML R S WY A] LR AR R
HAE WU 55 05 s 15 B . Robert: A. Miller &I 45 1,5
gt JE 2 4 A AH L, PD B 3 HE g LA IR & 1 LR R & 2= v
ASKEFRPEIG 0 e DU (8] 52 2 Vvl b o W98 R | R TR IE
WA T BRI . REHT PD B # 5 AT B
AT A W LD A TE MR AL E 3 7, o T B AT 48 sl 4%
il R 22 3 i Bk PD R 3 T BE R X RS B 2 O
E2ve

Alice Nieuwboer %5 USIF) I 57 45 S 15 11 . HR 3 20 25 JE ) A
FEVERR  IE R AT B i ek A E W R A
AP SRS Y S B IR T WLRUHE B WL E 22 AR S
3l , HLHE R U & =X L Ha 3 2l e () Sk 2 9 4 5 12 i i AL R JHE
770 1N IR s S o e S o 70| R S = o 1R
IR, KU TESE 1R H LA U T B W
Jesse V.Jacobs S5 2 25 VR 4% R0 8 4 4 8% 0 A Y BF 9T R
B . PD S8 LE o A 2D 5 HEAT 22 UL SR L B 8
BRI T D) RE IR A WU (2 Bl R RN SRR ) WU Bk R
B ST, 22 RS Y e R B A A S B A LA E
WL BT A

Mark Bishop &0 WF 52 48 th | 78 2047 & 1k B 09 S,
JHE Az LA B i i UL L 3% Bl b 5, (H PD AR S UL H i 1 38 K
WEG B2 /N T 1E 8 X B (R A 2 BHE I LS R 2629, I% B i L
K 700% ; X HEZR . B LG G 850% , 18 B AT ILIG K
1000%) . o A7 WF 58§ 58 35 76 A0 AT 26 1k B B8 5 UL P 3% 3l 4
ISR R B R AN DR T A 2 A SO ], ik S A
B FIRATTH - o P A PD AR AR AR 9 & AR AL

TEIRIT RCRVEAN 7 1, sEMG 2 3B 5 H I T E, iR97
R PD AR 2 2R HI 25 W3R 97 sO8UITTR e s 8 08 i 201 5%
AR P i 43 550 DS () 5 T o R Y B A — S pF g
TR T e o 33 PT DA v 20 R KD IR, e % 3 i R
A e iR, AEX 2B A e AN R, 2 B ) B 22 5
A, {H 2 Bastiaan R.Bloem S50 57 W7 | 26 B REIR I 4E
K 7B R, X AR R A, EP.
Lukhanina 5523t | 22 [0 i xd T gl s A8 2 4 205 JUL s o 1RO
HBR R LR B, (AN T 2B WL S TR SR T
B2 55 4 R £ B FD STN-DBS I g 77 78 AN W] 1 /8 H AL
il . sEMG BN A BY F B A B AR AT BRI 7

Y H A K 2 802 Wy sl 23R 97 O 52 RE 8 ek A (R vk
T BRIE 2R 28 LD AR B R L A VR A5 45 A0 88 F i R, T

www. rehabi.com.cn 587



Chinese Journal of Rehabilitation Medicine, Jun. 2010, Vol. 25, No.6

PG ANTH EIFHR W PD (B FE AR T (Y d 2
BT B, B4 20 2 A5 12 U0 1) 28 6 A o, B /0 i £ B 1R PP AR
T-Bto sEMG 2525 73 Bir £ AR 75 41 (3t 7 28CR AT A 5 AT AR K
MR ST WIS BiE,PD B SR M AT R B, S
BOH 5 KM I8 3 B2 5 KR AT 22 58 00 30 3 8051 1 BT AT A
# B SRV MR o 1 I R AR R T LU
1B SR ER L AR |, 58 B 3 B9 IEH AT o sEMG (5 5 e TR
(] AL AR 25 R 3T TR R 28 2R 5 S NI Sl /Y 12 gl 56 5L
S (R I2 By S R R Bl B Bl Y (R 2P R B
BRSNS R i sEMG ME T LR IO 22
B R R OGRS, I8 B AR E LR T AT AG IR 7 BOR 9 5
M.

4 NG

B # sEMG 155 40 BT A& G2 20 47 SR 4G 0 3 R 1) 2 &8
A 45 SRR O (AR A7 e 6 5 R0 SF i 2 3 F 9 ) R PR 2K 7
(5 P LRI 5 vk AT e PEAN B2 AR ) ZE I 4 AR B 4
AT ST H 4552 B0 2 R B0 OGE, B P 28 LR 4
G HT AL . sEMG 155 40 H1 2 — TURE 8 2 S k) 5 9 2
WURE B 5132 AT R FRE A 4 2 LA 2 BB K 7 5 ) IR 25 19
AT BOAIT Ik A8 B sEMG 155 4307 5 R W52 A 8] 2 B PD
BE BT RAE 2R 32 Bl R SRR 22 LN D) g
AR AR X S W04 AR R 12 W R AR AR T
U5 %2 ELA B A R B R ST B R AR

2%

[1]  Efd, HPHPE MG A r S LA AT 5T (0] op [ R A2 2 2
i#£,2008,23(1):84—86.

[2] 2l ZEHF, SCHR,AF. BT A Y o S5 gl 51 R s R
PRV b B B A% 2% 7,2008,23(3):254—255.

(3] Db, AP ST [J] R R A B Y R 7, 2005,20
(4):304—306.

[4] Morris ME, Matyas TA, lansek R, et al. Temporal stability of
gait in Parkinson’s disease[J]. Phys Ther, 1996,76(7):763—789.

[5] O'Sullivan JD, Said CM, Dillon LC, et al. Gait analysis in
patients with Parkinson’ s disease and motor fluctuations:
Influence of levodopa and comparison with other measures of
motor function[]]. Movement Disorders,1998,13(6):900—906.

[6] Kerrigan DC, Todd MK, Della Croce U, et al. Biomechanical
gait alterations independent of speed in the healthy elderly:
evidence for specific limiting impairments [J]. Arch Phys Med
Rehabil, 1998,79(3):317—322.

[7]  Ostrosky KM, VanSwearingen JM, Burdett RG, et al. A
comparison of gait characteristics in young and old subjects|]].
Phys Ther,1994,74(7):637—646.

[8] Siegel KL, Metman LV. Effects of bilateral posteroventral
pallidotomy on gait of subjects with Parkinson disease [J]. Arch
Neurol,2000,57(2):198—204.

[9] Dietz V. Neurophysiology of gait disorders: present and future

Clinical

applications  [J].  Electroencephalography ~ and

588  www. rehabi.com.cn

[10]

[11]

[12]

[13]

[14]

[15]
[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Neurophysiology ,1997,103(3):333—355.

Siegel KL, Metman LV. Effects of bilateral posteroventral
pallidotomy on gait of subjects with Parkinson disease [J].
Arch Neurol,2000,57:198—204.

Suteerawattananon M, Morris GS, Etnyre BR, et al. Effects of
with
Parkinson’s disease [J]. Journal of the Neurological Sciences,
2004,219(1—2):63—69.

Morris ME, lansek R, Matyas TA, et al.
regulation in Parkinson’s disease: Normalization strategies and
underlying mechanisms[J]. Brain,1996,119(2):551—568.

Van Wegen E, Lim I, De Goede C, et al. The effects of
visual rhythms and optic flow on stride patterns of patients
with  Parkinson’s disease [J]. and Related
Disorders,2006,12(1):21—27.

Del Olmo MF, Arias P, Furio MC, et al. Evaluation of the
effect  of

visual and auditory cues on gait in individuals

Stride  length

Parkinsonism

training using auditory stimulation on rhythmic
movement in Parkinsonian patients ——a combined motor and
[18] F -FDG PET study [J].
Disorders,2006,12(3):155—164.
FAd. sEMG 15 5 43 B B H i MR 78 o g ()] 1R B R 2%,
2000,20(4):56—60.

FAd, . RREAT I A U Y A YL e A SEL). R
A R,2006,21(1):6—7.

Miller RA, Thaut MH, Mecintosh GC, et al. Components of
EMG symmetry and variability in parkinsonian and healthy
elderly gait [J]. Electroencephalography  and
Neurophysiology,1996,101(1):1—7.

Nieuwboer A, Dom R, Weerdt W, et al. Electromyographic

Parkinsonism and Related

Clinical

profiles of gait prior to onset of freezing episodes in patients
with Parkinson’s disease[J]. Brain,2004,127(7):1650—1660.
Jacobs JV, Nutt JG, Carlson—-Kuhta P, et al. Knee trembling
during freezing of gait represents multiple anticipatory postural
adjustments[J]. Experimental Neurology,2009,215(2):334—341.
Bishop M, Brunt D, Marjama —Lyons J. Do people with
Parkinson’s disease change strategy during unplanned gait
termination?[J]. Neurosci Lett,2006,397(3):240—244.

Liu W, Mecintire K, Kim SH, et al. Quantitative assessments
of the effect of bilateral subthalamic stimulation on multiple
aspects of sensorimotor function for patients with Parkinson’s
disease [J]. Parkinsonism and Related Disorders,2005,11 (8):
503—508.

Ferrarin M, Lopiano L, Rizzone M, et al. Quantitative analysis
of gait in Parkinson’s disease: a pilot study on the effects of
bilateral sub-thalamic stimulation [J]. Gait Posture, 2002,16(2):
135—148.

Ferrarin M, Rizzone M, Lopiano L, et al. Effects of subthala-
mic nucleus stimulation and L-dopa in trunk kinematics of
patients with Parkinson’s disease [J]. Gait and Posture,2004,19
(2):164—171.

Bloem BR, Roon KI, Delleman NJ, et al. Prolonged duration
of standing up is an early dopa —sensitive abnormality in
Parkinson’s disease [J]. Journal of the Neurological Sciences,
1997,146(1):41—44.

Lukhanina EP, Kapoustina MT, Karaban IN. A quantitative
surface electromyogram analysis for diagnosis and therapy
control in Parkinson’s disease [J]. Parkinsonism and Related

Disorders,2000,6(2):77—86.





