Chinese Journal of Rehabilitation Medicine, Jun. 2019, Vol. 34, No.6

.é‘u_‘?‘iii

PeahiGyy (Efizerb R B Ay =zerb i i H 2k e

B e

2 e A RS 2R S 38 Bl ot i i T B0 i 2
B R G RERE AT, 3Bk AR 14 2 5k S U, RS
Nt 78 B4 PR A 5 B RIS 3 P S A, P it UL PR e 4 RO
Wy LA, A v BB AR ZE e A 3R 19%—38% , J2 28
BIESET R HEEETE SR ) TR A X AR S SR
SZRR AT T R RRARR TRIRS 3G I T B4 B3 A3 A
I B2 IR e 2 R A b R S A T EE M, B
i, R4 — S FRIGYT vk B E W B S s, Fn i
PRI it AR Ao 2 AL PR b SR8, (LR B0 A5 AS B Af
T 5 A KRN B VA7 7k, i AR B SO R T B TN B R
B BRI OR AT AN 2 A RS, AR, PR
SAITE R —Fp R H IS TR T T Ol S AT
LR AR SOREE A RAR SR 7 X I 4 Hp iR B AR T 10
(AR SERIFSE , X IR ShiR Y7 el A Hh J5 RS AR ZE (4 VR ML A
SR 45k IR IR IR H i 5 2%

1 fREAFTIERMS %K

PRI T I — b IR B A ™ A — S R S IR W A
JIE B A2 IR 2l PR LA 5 TR A 800 96 I 7 O TR
AR RAL, DR S 5 X0 e TR sh ARl iR sl . 42
SR N6 B LIS E Bl AR s E IR 3hF & b IR3h
N B AL 1) A% 328 28 4 B AR AL, BEAE XS 42 B 7™
ARSI 5 Jr A s o PR 3l i B He At HARALPA L
P IR NRIE, FARIILP B LRI LA He 32 R AR ek
51, PR R ST 0 T RS IS B RS TR AR
SRIRBBE A" AL FRAEIR B, SRSl A% 28 5 1o T BTk
R 5 SRR Sl PR3 -F- 5 WIS 8 7 A iR sl e, iR 3l e
IEFLUAAE AL

2 #RENETT AT A s B EZE R (R RS

UTARSR , R I DT R WA [R5 X 4R Sl o i
A B REARULIK T | 22 Ak e 25 e D) RE A0 0 A R Y
M YR BRI A S R AR A LA
2.1 SEhns s B Bk

P 21138 32 BN AS AT iy AT LA R 42252 0 32 5 1 5T 1Y)
W8he IREMED—Fom B A A AIRSE FY , BE0E 5 L 5 M
[C/MA& (Meissner corpuscle) .FR)Z/MA (lamellar corpuscle)
WURRLE P9 10 Z P B2 2R 241, B th Bl AL A\ 28 12 I,
T IR I B K7 T (B R AR R TS Bl R W A L s T v
HXXH iz 2 RE A 4%, Lapole %5 & 341k fy 40 0 BR i
J& , 2 PTG L B ILis 275 & B 7 (motor evoked  po-
tential, MEP ) 5 I3 /il 2 41k 2l fii K ~F- 19 215% , $& 75 Pk 8y v]
DAY 38 S B R 245 P . Marconi S5 IR shfil e il g
JENUAIE S WL, M X0 i ARS K B e Rig shis &
B, 7 1% [0 B 52 J5% N B ] (short-interval intracortical inhibi-
tion, SICIH7EYRZN G i 48, P&/R IR B RE 8 £ = iz [T 6 e
HXaT I AR B A iR AR ILIK T <
22 PAATERR

VLR S T B Bz i IR B e AT UAORIN R 8 1 UL
WeRrg HH A R AR — 5 1H, WA BUBPE & A 3 i
PEBEAC, D T 2 T a 8- 4L A1 o ds St 0244, 41
VLA DS B PRSI , DA 75 BRI 32 Bl 5 SR 0 /0, LBK J 0]
TE a3k B, Pope Fll DeFreitas'* W £ 4% 2l 4 4 1% 4 3k
JUURIT IS R SR (A2 4k, FRTETTLHS S R 4R 30 J5 T B H S S
RIFSEAS , WURR 08 ST 2 200 o o — 5 1l 3% LA 9
HUBE I P e 8 5 A L PY e b Al B 32 = 39 1 4 (tonic
vibration reflex, TVR) , ¥ 4MUUIK 45 T #2 P9 ULEF 4 AL |, 4k
K1 aZSEF Yifle Npgi/b v is sl 2024 PR AL, LR i 1%
NS IR T B 0z s 4 TE AT DA, BRI T LA
K307, Noma FHESRZNIATT XA h R 2E FIEGY
Wi (R ATE 5T AR 3, R S U I UL PR & 2 B S Wi 4 45
By b Ja RO AR TH 2%, b RO 2R B i, H.280
ZELR 80N AT 44 30min.

2.3 BUBNLAA T

BT X 32 S5, LA PR B ZE 10 )7 A FL N e Rk
HEARAE AL TS NS E L 2 AR S Ak WLER 2 4 LA
JEE R YN — RGN A AR R Bl Y LA ) E A 2
LA, 7= A PR 2l se e s LA DURE &2 - (R itk A TR =, UL

DOI:10.3969/j.issn.1001-1242.2019.06.026

1 FRERRFE— MR BB A B 2F it B AT, 2100295 2 AR

YEH R 0L, L, WS A s ek H 1:2017-05-26

742 www.rehabi.com.cn



FHAEGES 1L 20194 5534% ol

PR 38 3o P R ) B A7 BRI, — T UL R 2 ] () R %75 3]
Wy BRRA A, — 7 T LRI T Rk 2 2 TR fig D 3
Marin S50 FH AL P 0 2 5 A 6 4 B 4 20 i s i 4 v 2B
AU B S MU LS BE R T LR, R IR SR YT I IR L
TGS MI LIS FE 43 138 1 10.6% 1 12.5% oty 48 A 450 2 B
PR30 )5 R BUNERZ LA LAt B S 1 K, B LA G H AR TR g
WAL I 8 sl N TN SE R RE P o S i 1R
TR B 7 R U 2 R AR
2.4 TR AE

PR B &1 28 N 43 W 2R GE I AT A5 00R . Kartha 58P0
FEB T SE 7d 4 B AR BN AT LA 5 R BRI (7] 25 P 1o 2898 5
[A ¥ (brain derived neurotrophic factor, BDNF) /K-, Maf-
fiuletti 5P FE PR MR H 5 X 52 30 MR R4 T3 3 K5y
BT, e BR300 P Az A R SR i K S 3 Ry T i
=L AR TR B A A RS A, dERENL PSR B S A
T ST R LR Sl A R R L B L g R AR
A7 IGF-1 F1 UL P A= A< 85 R 7 MyoD 46 77 4E 51 235 | 1
IGF-1 1 MyoD fig i {2 /-5 #% WUEE 1A 5 il B g DL
O3t , T LR SR R

3 IRET A FRESRREEENIERFR

H A, & shia e el R 2 32 B T m i 2 ms £
KRR AR A A AR P S 0 S 2 o 2 ) i B A R
I I X A A v L PR RS ZE ) RS M — B 32 B2 AT
BYSEHER, FBAE 20 HHE4D 60 44X, Hagbarth F1 Eklund®5t & BiL
PRB IR YT G2 S A A A0 TFBr . AR 20 2l K 5
AIRENIBIT , 2 21 2B W) TR b A 2 35 22 ke e ol g 11T i
R B IR
31 =5k
3.1 ABIRENTEmA ST AN 2B O
PRI ZEXS T 2 rp i 35 F RO ZE A9/ A . Ritzmann 450
JC S E N 22Hz JRIE K 4mm B4 B4R 305 T R H RS A
N =Sk LA Bl 2 o SR PO T MR, 45 R R H U AE 4
BPRBJE Smin 8 &AM, /NI =Sk USRI SR 4E 4 B
PRSI 13BN ES , 38R T & BRSO+ T Iz sl
FHIER . Miyara S8 FHSR% R 30HZ PR IE A 4—8mm 1Y
S B RSl WA s A v R B RS L JHERA UL L b B ALk
JIREOCHT (BRI 0 B IS B B s, 45 AR R R
Bl BE T RIS R B 50 BRI Sh
ek, DA A K B E ARSI, &
SR PR BN T BRI B et JULER 2R KL 28 0 s A AR [ N 2
HHIFE WA T B . RIS, 30Hz R IR
1 0.5mm [ 4> B4R B0 T, 02 v R s R e LRE LR O T
K, RO P e 00 BT RE T BRI AT e . R IB

U R 45 R B R FE AR R | 4 B R 3 (4 10HzZ, R I
4mm) BB A OGRS B I A TS5 R E A TRE D
3.1.2 S GRSFER A ER Y < 8 a4 B iR s
B RSB AR AT A 1 L2 BB ILA R E
WK B B bR, BRI 4 B i sl 45 2 v BB R B2 I N AY
JRBRTFT BHTA BRI T AR WA A R,
HEAFRIRR T 2SR5 T 85E LR ae 171 .
Lee 25 ME AT ) 5—15Hz JRIE A 1—6mm i 4= B4z )il
S0 I A v R A R AR A R ) R R JE T
Je /P TRE/BIE , e it AT R, RS e AT, Mo/ e it e P9 i A
BRI ILEK 7, & IR 35 b & U 2 R Ashworth 743
(modified Ashworth scale, MAS) it & &, H 52 Bl K
&1 53z BN ERE AR SIT4E /N, 3R 4 B IR Bh e s 22
AR PR TR E B

3.2 JRikRE)

321 JRiRURENTEM A S T AR < SR IR ST R i
P ERA , FLAT 5 5 R A o 98000 1 T G b s JULIA) 19
SEA5 . Seo 25 #5 40HZ . 80HzZ . 120Hz = 2H 7~ [F] 431 4 1) J)
HRHR BN HEA 2R 52, B H S S IR TR IR s i
TR B PPN TR bR , & B4R 80Hz MY HIR Bl g A 25 i il
BHEVBRS BMHEANUEEZE . Park SR T IR st R
2 AR LN RO R LS 3RS AE T R R3S
ST B R HAPA TR I, R I BT SO e
R IRSIITS RN % . Lee SN K Ay 90HZ HRIF H
15pum )RR S0 iz v (8 3 IR w LS BRI VR T, 25 5
ARG B F AT RS P RIG R BTz
SR SZHEAH A ] B S 380, S 2R BT B AR 2L 2545 B i
322 JRARSAEG A TS B I : Celletti 551N F AR
22 100Hz 41 Sl % i 2 rf 2825 19 B /N L i <k AL gt Jee
JUUBEREA TRy BRI, T4l A is s X ST 25, 6 Sl s /3
2 BN AR GG P43 (visual analogue scale, VAS)
5 BB UL MAS BH S B, Caliandro &%} fiki A< b 78
32 B0 NN LR B =Sk ILR] B R4 T 100HZ (1 =) 4R 3
TR, R IIRS) )G B R I ILMAS BEICHFIhReir 42
PR BRI BRI L BORAE B T YI6E . Casale 551
W [RIAELE T LOOHZ A iy, BARILIA A B =R 0L, 2 )%
J5 , BBRE I S NUMAS BEAIE , $2 8Pk sh i TS HULRE 5 1
il FE SN UEEE, 3 HILROR FTRr2: 23R Y745 05 48h, Noma
SIS R 91 Hz HR IR R Tom 114 JR3 358 41 2 0] 3850 6t v 245
HRE ERORR R R B ZIR0N , RS AN A L IR BN F
PR JF/MEEA R UUABE JE UL MAS R B B, B
PR SRR ZE P AN, T 45 d 30min A3 SR AFTE , T 4% 1) 2
ZEPIIZAONE T 2%, B BHAR S0 AT RO H AT e

3.3 WRBNETT L T 2R b R T R S 0

www.rehabi.com.cn 743



Chinese Journal of Rehabilitation Medicine, Jun. 2019, Vol. 34, No.6

ANTRIA 25 K A RS IR] (0 41 sl X PR A= 38 0 B 1 5
Ml 2 AN [ 1Y, % 2l (8 A48 22 4 1T AT e 2 A SR AN B
W ¥, Milosavljevic SZ5 % B, < %5 ml ML )5 K% 2% 2h

BT BRI S KA TR . Rolke %554t

TSN A LA AL VL 6 3l TN & RO P
PRBI , FRILA TARRAR I I8 S o pa 55 . 8RR
IR BN S ARAGE A KN, AEATIAT 3 i 5 06 HAT BT
PR o — T4 B IR A R il A S8 S R ) Meta 43 B
7N, 13 AR 3 455 4 32 11 v, 29 B 2R THRSNGIT G
B B2 PN RO, A < RO R R L O
F FRETIZ AR FES, Tankisheva S5SNI AR 432138 T
TR B2 IR SN ZRn B B SR . Mester 5519
HIBFGE B L th T2 B4R ﬁ%i‘ﬁﬂu EHNEBR T, Tl
PRAE F IR 036 7 T HE BRI B oA 283897 11 e I e AR 3
BEAN, M O IR A 2 fiﬂ%ﬁﬂﬂﬁﬁlﬁ 1 I IR B
U HEE OB AARE IR B IR SR T AR S ET T R, ZE IR R
AR SRS T 5 45 A Mk A v SR BRI B, I ik G o ] 42
ARSI, R IRIT I e B AN BRSO R

4 NG

ASCERIR T AR AIR SR R A s AR 23R 10T
HEIRLH B IR TR SIG Y TSR 2R )5 T Al A T A
ARNE . BIIR ShIG T 0 T IA A LA 2R AR A A
F, BERE 25 BUAT I RAG YT 05 SR B 00T 00 R B - AR RE RSl i
IR ENIG Y7 G2 i 28 (G A D RE , TR ] 2245 s A e
LRSI, DURRARZSE A2 W) R . AR SO
BR T HATE A BT RERE , RS —Lei 50 S f el 2 Bk
SRR SR T kA o R R B (A A A
FIR i A BEFHIR 3167 T Sl PRIA T I A R 5 TR AR
25 IR SR R B0 ORI (1] 25 7]
A TR . D, IRENIETT I BAAS B KT 7 A2y 1)
WEAE 4 JE e H 16, LA JAS: B2 4 S AR I R Y
o P ol A R A i SR UL DA 2 P ) 1O P A A

Sk

[1]  Sunnerhagen KS. Predictors of spasticity after stroke[J].
Curr Phys Med Rehabil Rep, 2016, 4(3):182—185.

[2] Doan QV, Brashear A, Gillard PJ, et al.
tween disability and health-related quality of life and care-

Relationship be-

giver burden in patients with upper limb poststroke spasticity
[J]. PMR, 2012, 4(1):4—10.

[3] Winstein CJ,
stroke rehabilitation and recovery[J].
el69.

[4] Noma T, Matsumoto S, Shimodozono M, et al. Anti-spastic

Stein J, Arena R, et al. Guidelines for adult
Stroke,2016,47(6):¢98—

744

www.rehabi.com.cn

(3]

(6]

(7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

effects of the direct application of vibratory stimuli to the
spastic muscles of hemiplegic limbs in post-stroke patients:
a proof- of- principle study[J]. J Rehabil Med, 2012, 44(4):
325—330.

Sunnerhagen KS, Olver J, Francisco GE. Assessing and treat-
ing functional impairment in poststroke spasticity[J]. Neurolo-
gy, 2013, 80(3 Suppl 2):S35—S44.

Liao LR, Huang M, Lam FM, et al. Effects of whole-body
activity,
Phys

vibration therapy on body functions and structures,
and participation poststroke:
Ther, 2014, 94(9):1232—1251.
Sadeghi M, Sawatzky B. Effects of vibration on spasticity

a systematic review[J].

in individuals with spinal cord injury: a scoping systematic
review[J]. Am J Phys Med Rehabil, 2014, 93(11):995—1007.
Liao LR, Ng GY, Jones AY, et al. Whole-body vibration in-
tensities in chronic stroke: a randomized controlled trial[J].
Med Sci Sports Exerc, 2016, 48(7):1227—1238.

Abercromby AF, Amonette WE, Layne CS, et al. Vibration
exposure and biodynamic responses during whole-body vibra-
tion training[J]. Med Sci Sports Exerc, 2007, 39(10):1794—
1800.

Gerodimos V, Zafeiridis A, Karatrantou K, et al. The acute
effects of different whole-body vibration amplitudes and fre-
quencies on flexibility and vertical jumping performance[J].
J Sci Med Sport, 2010, 13(4):438—443.

Osawa Y, Oguma Y, Ishii N. The effects of whole-body vi-
bration on muscle strength and power: a meta-analysis[J]. J
Musculoskelet Neuronal Interact, 2013, 13(3):380—390.
Paoloni M, Tavernese E, Fini M, et al. Segmental muscle
vibration modifies

muscle activation during reaching in

chronic stroke: A pilot study[J].

2014, 35(3):405—414.
Lapole T, Temesi J, Arnal PJ, et al. Modulation of soleus

Neuro Rehabilitation,

corticospinal excitability during Achilles tendon vibration[J].
Exp Brain Res, 2015, 233(9):2655—2662.

Marconi B, Filippi GM, Koch G, et al. Long-term effects
on cortical excitability and motor recovery induced by re-
peated muscle vibration in chronic stroke patients[J]. Neuro-
rehabil Neural Repair, 2011, 25(1):48—60.

Pope ZK, DeFreitas JM. The effects of acute and pro-
longed muscle vibration on the function of the muscle spin-
dle's reflex arc[J]. Somatosens Mot Res, 2015, 32(4):254—
261.

Harwood B, Scherer J, Brown RE, et al. Neuromuscular re-
sponses of the plantar flexors to whole-body vibration[J].
Scand J Med Sci Sports, 2016, [Epub ahead of print].

Carlucci F, Felici F, Piccinini A, et al. Individual optimal



FHAEGES 1L 20194 5534% ol

[18]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

(28]

[29]

frequency in whole-body vibration: effect of protocol, joint
angle, J Strength Cond Res,
2016, 30(12):3503—3511.

Chung P, Liu C, Wang H, et al. Various performance-en-

and fatiguing exercise[J].

hancing effects from the same intensity of whole-body vi-
bration training[J].
2016.

Journal of Sport and Health Science,

Noma T, Matsumoto S, Etoh S, et al. Anti-spastic effects
of the direct application of vibratory stimuli to the spastic
muscles limbs

Brain Inj, 2009, 23(7):623—631.

of hemiplegic in post- stroke patients[J].
Picelli A, Tamburin S, Cavazza S, et al. Relationship be-
tween ultrasonographic, electromyographic, and clinical pa-
rameters in adult stroke patients with spastic equinus: an
observational study[J]. Arch Phys Med Rehabil, 2014, 95(8):
1564—1570.

K AHE . I A o S LA R 2E A b Y 1 B ST (D). BB
RMIEERLRE,2016.

Kwah LK, Herbert RD, Harvey LA, et al. Passive mechani-
cal properties of gastrocnemius muscles of people with an-
kle contracture after stroke[J]. Arch Phys Med Rehabil,
2012, 93(7):1185—1190.

Lieber RL, Ward SR. Cellular mechanisms of tissue fibro-
sis. 4. Structural and functional consequences of skeletal
muscle fibrosis[J]. Am J Physiol Cell Physiol, 2013, 305(3):
C241—C252.

Smilde HA, Vincent JA, Baan GC, et al. Changes in mus-
cle spindle firing in response to length changes of neighbor-
ing muscles[J]. J Neurophysiol, 2016, 115(6):3146—3155.
Marin PJ, Ferrero CM, Menéndez H, et al. Effects of
whole- body vibration on muscle architecture, muscle
strength, and balance in stroke patients: a randomized con-
trolled trial[J]. Am J Phys Med Rehabil, 2013, 92(10):881—
888.

T I RSN RS K BUHERA LA 9 1 2= PERE RS2 ],
JRAB AT B2 41,2014,(07):63—66.

Wu CH, Ho YC, Hsiao MY, et al. Evaluation of post-
stroke spastic muscle stiffness using shear wave ultrasound
elastography[J]. Ultrasound Med Biol, 2017, 43(6):1105—
1111.

Kartha S, Zeeman ME, Baig HA, et al. Upregulation of
BDNF and NGF in cervical intervertebral discs exposed to
painful whole-body vibration[J]. Spine, 2014, 39(19):1542—
1548.

Maffiuletti NA, Saugy J, Cardinale M, et al. Neuromuscu-
lar fatigue induced by whole- body vibration exercise[J].
Eur J Appl Physiol, 2013, 113(6):1625—1634.

[30]

[31]

[32]

[33]

[34]

[33]

[36]

[37]

[38]

[39]

[40]

[41]

[42]

[43]

TG . AN [ ATA IR Sl RN 32 I L 44 R BURRE B2 R S L
HIHFFE[D]. Jb st st E K2, 2012.

Kamada K, Shimodozono M, Hamada H, et al. Effects of
5 minutes of neck-muscle vibration immediately before oc-
cupational therapy on unilateral spatial neglect[J]. Disabil
Rehabil, 2011, 33(23—24):2322—2328.

Camerota F, Celletti C, Di Sipio E, et al. Focal muscle vi-
bration, an effective rehabilitative approach in severe gait
impairment due J Neurol Sci,
2017, (372):33—309.

Han J, Jung J, Lee J, et al. Focal muscle vibration, an ef-

to multiple sclerosis[J].

fective rehabilitative approach in severe gait impairment
due to multiple sclerosis[J]. J Phys Ther Sci, 2013, 25(11):
1433—1435.

Katusic A, Alimovic S, Mejaski-Bosnjak V. The effect of
vibration therapy on spasticity and motor function in chil-
dren with cerebral palsy: a randomized controlled trial[J].
Neuro Rehabilitation, 2013, 32(1):1—=8.

Ritzmann R, Gollhofer A, Kramer A. The influence of vi-
bration type, frequency, body position and additional load
on the neuromuscular activity during whole body vibration
[J]. Eur J Appl Physiol, 2013, 113(1):1—11.

Hagbarth KE, Eklund G. The muscle vibrator——a useful
tool in neurological therapeutic work[J]. Scand J Rehabil
Med, 1969, 1(1):26—34.

0 REE, AT I b £ IRRER 2R Y B AL (D). h R A
22,2000,15(5):287—288.

Ritzmann R, Kramer A, Gollhofer A, et al. The effect of
whole body vibration on the H-reflex, the stretch reflex,
and the short-latency response during hopping[J]. Scand J
Med Sci Sports, 2013, 23(3):331—339.

Miyara K, Matsumoto S, Uema T, et al. Feasibility of us-
ing whole body vibration as a means for controlling spastic-
ity in post- stroke patients: a pilot study[J]. Complement
Ther Clin Pract, 2014, 20(1):70—73.

T, FRANAE A B IR TR IR T R AR RO B
PR AOMER L], T AT B2 27 24 75,2014,29(5):45 1 —454.
SRIFLVE, 5K SO, A5 . 4 B 45 S0 I O0T A 24 T g e 28 4 2
TR R[], vh E 5, 2014,(6):430—432.

Lee JS, Kim CY, Kim HD. Short-term effects of whole-
body vibration combined with task-related training on up-
per extremity function, spasticity, and grip strength in sub-
jects with poststroke hemiplegia: a pilot randomized con-
trolled trial[J]. Am J Phys Med Rehabil, 2016, 95(8):608—
617.

Seo HG, Oh BM, Leigh JH, et al. Effect of focal muscle

vibration on calf muscle spasticity: a proof-of-concept study

www.rehabi.com.cn 745



Chinese Journal of Rehabilitation Medicine, Jun. 2019, Vol. 34, No.6

[J]. PM R, 2016, 8(11):1083—1089.
[44] Park JM, Lim HS, Song CH. The effect of external cues
with vibratory stimulation on spatiotemporal gait parameters
in chronic stroke patients[J]. J Phys Ther Sci, 2015, 27(2):
377—381.
[45] Lee SW, Cho KH, Lee WH. Effect of a local vibration
stimulus training programme on postural sway and gait in
chronic stroke patients: a randomized controlled trial[J].
Clin Rehabil, 2013, 27(10):921—931.
[46] Celletti C, Sinibaldi E, Pierelli F, et al. Focal muscle vibra-
tion and progressive modular rebalancing with neurokinetic
facilitations in post- stroke recovery of upper limb[J]. Clin
Ter, 2017, 168(1):e33—¢36.
[47] Caliandro P, Celletti C, Padua L, et al. Focal muscle vibra-
tion in the treatment of upper limb spasticity: a pilot ran-
domized controlled trial in patients with chronic stroke[J].
Arch Phys Med Rehabil, 2012, 93(9):1656—1661.
[48] Casale R, Damiani C, Maestri R, et al. Localized 100Hz
vibration improves function and reduces upper limb spastici-
ty: a double-blind controlled study[J]. Eur J Phys Rehabil
Med, 2014, 50(5):495—504.
Mikhael M, Orr R, Fiatarone Singh MA. The effect of

whole body vibration exposure on muscle or bone morphol-

[49]

ogy and function in older adults: a systematic review of

the literature[J]. Maturitas, 2010, 66(2):150—157.

Jinizert B st

./-75_‘1

AR AR IR R — AT .l B T ok
Y TAT R O AT B S T A O e G B T A, 7E
AT oz shig PR AR IR AR Iiasrbs , ti T8
A2 LA P R 7 B A1, RO RO RRUE PEREIR , IR 2
e B SR (I Su (Y )7 SRR ER /5] Y P S0
J IR | S A 20 25 A S0 v SR T B S AR I el S T 7

MR F S

[50] Milosavljevic S, Bagheri N, Vasiljev RM, et al. Does daily
exposure to whole-body vibration and mechanical shock re-
late to the prevalence of low back and neck pain in a ru-
ral workforce?[J]. Ann Occup Hyg, 2012, 56(1):10—17.

[51] Rolke R, Rolke S, Vogt T, et al. Hand-arm vibration syn-

drome: clinical characteristics, conventional electrophysiolo-

gy and quantitative sensory testing[J]. Clin Neurophysiol,
2013, 124(8):1680—1688.
[52] Lam FM, Lau RW, Chung RC, et al. The effect of whole

body vibration on balance, mobility and falls in older
adults: a systematic review and meta-analysis[J]. Maturitas,
2012, 72(3):206—213.

[53] Tankisheva E, Bogaerts A, Boonen S, et al. Effects of in-

tensive whole- body vibration training on muscle strength

and balance in adults with chronic stroke: a randomized

controlled pilot study[J]. Arch Phys Med Rehabil, 2014, 95

(3):439—446.

Mester J, Kleinéder H, Yue Z. Vibration training: benefits

and risks[J]. J Biomech, 2006, 39(6):1056—1065.

Cardinale M, Rittweger J. Vibration exercise makes your

[54]

[55]
muscles and bones stronger: fact or fiction?[J]. J Br Meno-
pause Soc, 2006, 12(1):12—18.

[56] Merriman H, Jackson K. The effects of whole-body vibra-

tion training in aging adults: a systematic review[J]. J Geri-

atr Phys Ther, 2009, 32(3):134—145.

O GNP RN [F =RV R @ RPR O P hai 9157

SR B A R (R R A1 i >50) ™ IIRGE T
%I RRE I R 5 15 40%—68%" , 1 M 5% W Il 2 v s 3
TREME I — AN EE R . A ARG S 2 1F, 2%F
TR S i S A 5, K LA SR S T RO B R
B S FE R T A, T EOR 0] 5 e R RS
P . BRI, TR Z BB AL B BB A 5 R — Bt

DOI:10.3969/j.issn.1001-1242.2019.06.027

1 KHEHH 2R — MR S e, K, 3003805 2 JbRtfkE Ko
TEH I :ﬂ%%ﬁ,ﬁﬁﬂﬁﬁﬁmﬁﬁm; Wk H 19 :2017-08-05

746

www.rehabi.com.cn

3

WIEH





