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[ Abstract]  Objective  To observe the effect of supplementing constraint-induced movement therapy
(CIMT) with virtual reality games in rehabilitating the motor function of hemiplegic children with cerebral palsy
(CP). Methods Fifty hemiplegic children with CP were randomly divided into a control group and a treatment
group, each of 25. All were given conventional rehabilitation. The children in the control group received CIMT for 4
hours, plus 1 hour of occupational therapy for the more-affected limb supported by therapists and 3 hours of daily
training in life activities with their guardians’ help. Those in the treatment group received occupational therapy for 1
hour, played virtual reality games for 1 hour and practiced daily life activities for 2 hours per day. All of the treat-
ments were carried out five days a week for 3 weeks. Before and after the intervention the quality of upper extremity
skills test (QUEST) , the Chinese version of the gross motor function measuring scale (GMFM) and the pediatric
evaluation of disability inventory (PEDI) were used to evaluate upper limb function, gross motor function and the
social abilities. Results  After the treatment, significant improvement was observed in the average QUEST,
GMFM and PEDI scores of both groups, but the average scores in the treatment group were significantly higher than
among the controls. Conclusions CIMT combined with playing virtual reality games improves the motor function
and social abilities of hemiplegic children with CP.
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Social functioning

Fund program ; National Natural Science Foundation of China ( grant 81501946) ; Nanjing Medical Science and
Technique Development Foundation ( grant YKK14113)

DOI:10.3760/cma.j.issn.0254-1424.2018.05.012
YE& 54007:210008 FA 5, R At BERLR 2= I )L 2 B2 B B S R
EAEVEH AL, Email ; happytoky@ 163.com



- 362 - B R A SRR 25 2018 4E 5 H4E 40 555 5] Chin J Phys Med Rehabil, May 2018, Vol. 40, No.5

ik P e (o ) 7E L2 v B AR RN 2%, S
JUEE R Y F2 B0 A | JH rh o2 2 A g o 2 S5 ol L 1Y)
FEBL A 2 — 1 HURRAE S B Ok — M Lk oy B
JE T — M, HZ BB L ERZRBEET T
JEEE2T L ISR T B S T AN X Bz B2 7 5 1 AR L
Wiz shdfe, AR ERE ) DL S 5425,

FR 75 S 42 376 9T ( constraint-induced movement

therapy , CIMT) J& 5 11 11 = 2% 32 +5 19 i 3 Bl &2 1R 97 T2
2, VRYT A%y PR 52 52 i A ) JB A ) 0 52 22
O AR TR AL SN RS . B AT, R/ NER L
FEA N S CIMT , HAC B[R] PR 4p LA B A%
P A A 7 St T 1 I AR e A R e A )
R ABIEGORE B ETAA TR R B SE B R 51 A E] CIMT
BITH A2 3 JA B AL R GY, 25 R B, R
Tl 42 Bl Y7 140 By R FOUB STk T 2 A i 7Y
e £ ) Lis sh DR FaE iRk 2s Dhae . BT,

BREHE

— TR

AN ABRIE : ORFE e P e 0 e 52 415 7 o 2 1
TRFEZWARHED , FMLRIZ 8 BE 53 AR 5t ( gross mo-
tor function classification system, GMFCS) ¥¥%E N 1~ 11
9 QL 3~5 % QREM L BUTEBR R BE AR BL T
F13E 6 m LA s @I A BB G IR YT IS 42 KT
@B ILZE RIS AT R W) BT 8 F i F 2,

HEBRBRE : OMEA B0 HR 58 24 @ FHA A
M2 s DFEVRYTHT 6 D H PIRFH AL 25547 AR R
VES ;s @G BRI SRS il 37 P g 2 R

BEHL 2016 4 6 H 5 2017 4F 2 H7Em 5Tl L# E=
BeREERHA YT HAT & B IR bR v ik L2 50 6], A
T RB ) LARE BEHLEC T 2R IE B AL 3 SR X BRZH FN S 0 4
BRALEIL 25 B, 2 20 LK 1 S P 28 AR i K
GMFCS 73 45— MBTRHA A LU AL, 22 S B TR g T4
X (P>0.05) ,¥EWLFE 1,

F1 2 4L REVeR

. " PES () SEHAERS GMFCS 24 (i)
215 ke —® % (a1 0
X HEZH 25 15 10 41.50+13.98 19 6
S 25 13 12 47.20+8.53 17 8
ZORIT TR

2 IR Z R AT Rz g ik &
B M2 UL PR PR v S A A Sk R A A L SR T
hnfE H 4 h (9 CIMT, 5256 20 W 7E CIMT 19 58 2 v 4 LA
FEALI SR I 25

132871k . B H 40 min, 5 10 min {755 B2 9l
Sl S EEwEN b IBOVLPA , 22 A LA 25 K 2, Bl sl

A RS AR DU R R 5G9 e 35 % 3l 5 )5 30 min
LR Bobath it 28 A 27 A1 38 -5 £ g S A B
TRATIIGR, BT EEH LR RIS d, 0%
RN 3 A,

2. 25 B 2 JILIA) Fi R . SR T Stimd DU H T 28 B A
ZRBIEIT AL (o7 22 Enraf Nonius) , 1 1T 2% HL A% 4351 B
TN B P Sk LR B2 AL, T IV 3 r A T i
TR MU R B AL, AL U SR Ab Ty, AE 10 ~
100 mA 22 [i] 4 % Fi, Y 5ik B el A8 LU A A Wic 4 s A
H 2 ¥k, &R 20 min, BJ5NGYT 5 d, EEHRYT 3 Jd.,

3 R R R B AR S R A A s 2
28N, MO B IRBR , D2 A LK ) e R DG 4
i, A H 1R, EKIBIT 40 min, BRI 5 d,ELHA
7 3 A,

4.CIMT . B Sa 2 FO LA Ol il o 60 28 72 & Y
LA IS 5 IR EE ST, BRI 01
izdf), W1 h HIAITIE 1 X5 13BN 73z RMELIR
7 AR 2T e S R AR A
Az SR, IFECE 18 BONER SR/ BR A5 B b B 55
JB N BRI E3hizsh, J5 3 h MIRAER KR
JBR AT B BRAEBCE AR H O AR IS I S 2
SCEGAATLA 1 h MRS )5 P K BT TR 472 h
S IR AR Y B A T sl 2R, B H 1R B
N5 d, LI 3 4

5. M 40030 52 U0 - SR OB W)Y XBOX360 +
Kinect{& 847 52 B, 1% 2R 45 T i Kinect 5% 3k 4l #2 {#
FHERT WU R T sk 7E RGN BT A R Y
2% 6] G % , DA T A el ] 2 B i IR AR oz B 4 o I XK
AR R 2H AR O E S8 L B Bl R A Y R A, E R T
(Kinectiz 3l 23 ) W Y 28 i ARG PR 82 Bk Bk DF DL &
(Kinect X B k) Hr i TR 7K |51 M0 b3k | 54 2k &5
WERRHATUNGR 58 s it i i L 7 2l FH A 3
11 BN WSO R 1 IS e T8 iR R R
SR, RISy 1 ORI 56 AR , 5 2T L & i AT A2
BB ELOHRS  JD BB TEIEA TR 2
il AT HRUT O R LA AR R DR A B AP A
H 1O ERNZRS d, 20193 4,

= PEERR

1. s sh g . R A b S Al o e i
(quality of upper extremity skills test, QUEST) P-4/, 1%
HREHNT 1228 ILE, 8N e IR &
BRI BT L e b JBGE sh e py e E AR, AR
AL 4 AR, 7330 R o3 8 B IR A | 6 R
TRyrpEfiRe . 3 34 AL H . B4 H AN IF
ICSRBE/ANBE, 70 170 7 BRI HS I Z
FAFRHEAL 1T 43 HE, QUEST B 43 2 4% B 43 55 4 - 24



PR B PR A SR 2R A 2018 4F 5 H 4 40 %5 53] Chin J Phys Med Rehabil, May 2018, Vol. 40, No.5 - 363 -

{B, B0 100 43 503 8m W 1 Gz shohsedisy . A
Lo e RO 1 I 554 2 e B O T

2. MKz BhIIRE >R FH v SCHORL R 2 3h 2 fig il ik
5% (gross motor function measure scale, GMFM) "' ¥
T, R A-E 5 DUIREX, Mt 88 T, AR 5E L
LR34 9%, 1 0-3 435 Horb A DXEMAz FLEH B 573
5143 (17 3) B XA ESY 60 43 (20 T ), C X €A
Wi g 42 43 (14 T D X743 39 43 (13 T) L E
XE Bk R4 72 43 (24 1) 25 DI HE X AT Bl
ENMAA N, AR PEN E Xi#ETEeids, 15
378 15 W R K2 B D) RE R AT

3. B R A 2 U fg . ok Bk L T AL R
( pediatric evaluation of disability inventory, PEDI)® 1
FIRETE R PEA . PEDI TUREME i 240 & AR 06 4 B
AeJ) Feahfe 1 fit sc i fig 3 Ree X, it 197 4%
H. A% Bidxkae/ A, 5l 170 40, AW H
RO A B b 43, A R EE e bR 4y, IR
Al R L T P RE sz BRI S e H R AR TS RE ) R
& o1 R W LS [ % 1E B L EEAH L ik 2 Y fig
A, 553 100 43, 75 38 ms W B AR A 2 D iR A

Ma GeiteE oA

fdiFH SPSS 20.0 MRGE 4T B g it —
ORI FN GMEFCS 43 90 LL AT X2 R, 4 0%
FOAE R FHAST REAS ¢ K556, 2 4HYAYT I A 4 FE R
A Wilcoxon 5 kK, 41 [B] LL#4T Mann-Whitney U
K, PLP<0.05 8225 A Gt 08 3,

# =X

AR R, A 3 L I K R
TG 1 B PR H UR R 3 R K AN
B denr it pemiR . REA 43 HlE LS AT,
ot B2 22 9], S A 21 1], 2 21 LAY I 7% R 1
<20% ,

IBITHT,2 41 LAY QUEST . GMFM & PEDI /4>
N HA, 22 57 ¥ DS A T L (P>0.05) s 1RTT )R, 2
ZH A LAY QUEST .GMFM A1 PEDI ¥4 5 20 (N J6 7 A
Fods, 22 A Gt L (P<0.01) , L5 AR Y7
J5 ¥ QUEST ,GMFM FI PEDI PF-43 4 8. 35 v T X4 it 4l
7R, ER A G L(P<0.05) , FEILE 2,

it

AR LR B, KRR YT HIW SIS VR
I 5 K4 Bl CIMT 3697 7] LA =730, VR Tk
XFFILEE HA W WS 7, 7367 R 5 AT B
P, RO )L A0 78 78 0 T A A A5 B8 iR AR
Pl

£2 24HHILAITHTJS QUEST .GMFM #I PEDI 143
LLHE (41, 75)

20 51 % QUEST #¥4r  GMFM P43 PEDI i-43>
LA

IRITHT 21 10.43£5.22 61.05+9.91 45.52+3.92

BITIE 21 16.38+7.07*  72.79+£9.96"  59.05+5.36"
POkl

TRYTHT 22 9.80+3.47 60.82+11.18  46.41+3.14

BT 22 11.75£4.36°  65.10+10.73°  54.45+3.79°

. S NIBITET SR, 2 P<0.05 ; 5% BEHIAYT IStk , P P<0.05

2 H B ILTESF A S QUEST R 1 R 3%
P s CIMT 697 A B T 8L L iz sh D s
Bk, MZE R Z BT —2 " HBh VR iF
R CIMT I8 7385 LA S R 36T 12 v A 3 B
W B GEEE X, TE VR Gk E] gL s
JEHEAT PR D i K i A2 Sl R K 5 B i T R G
7, MG CIMT JA Y7 BB, i o B A (o P i A 2 R A5
JrRL B BB

FIRTRA T L9650 R A X e L2 o)
RE , (HA T IR 52 G RE , 75 2 R & A T 22 4 Bl
OFERS ) SRR | AR 55 6 5502 2y, 3P A I A
B R iz 3, 8 A R T KGs sh g k1 . Bryanton
AEUSTHiRiRE B L UEAT VR VAT FUE LR ) 64T T )
Eb, & BLAE Y K T 16 sh v [l S fR R A g By T
VR AT AL, A58 HodL K2 sh D BE 1, S
IGH ot i 3 i T R 5 ks R —E,

TECHEBRIIRE R R 2 28 L B 7 /D AR I
PG FIMESR R | X L2 A9 38 B0 B 65 A9 1T ASUE % i
BRMZEFMIIRE, B R EMNE IS E5 NI,
SEIRYT B H 38 I L 35 3, T 4R i a4
ATETI S 5EE 01 L CIMT iRyl e T
1E55 68, 380 T A6 B8 ARG Pl v
PEDI 204, 4l B VR WExk e UL SR+ & i fE
s A 5 ) RECE A PR A — 2L

CIMT P35 i i L3 b B Th g BT 3 B AR EL 45 5
HoE T (H R IR TE R ER A H AEIRYT AR 5 T oAk
YIGREHE] 6 W' 3K LA IA YT A M A5, , — R AE 23R
JPIR AT ARE Z  FBORITAE S . BN X —[n)
AU/ A HIRIT IR & 4 h, & BT R0 SR
BT B a4 A T B IR AR SR B B R X
A FT LA SEBR AR T 4 e AR 0 BRRE T, (HIR YT
SR I ME AR B 205 5 — X A A K R T 5 R Y
Yk rb 4 LB TE = F Esht, AU T e
A BT AR LA B (HZ 0 iR
IT A B, HXER T R

ViSSP N e )| =S R 3 7 S



- 364 -

rhAEY B PR S A 2L 2018 4E 5 AR 40 B4

531  Chin J Phys Med Rehabil, May 2018, Vol. 40, No.5

2015 45 [ rh [l A1 e 86 i 5 4 1 ) S48, B A I 2
IVESiPs 0 EARE ) INGEIdF R Y Er = T IR
BRI D8R E B EY S VR R AT 1
T R A Vi AR T T v 38 B Y I 1 0%, DR O A R
FE R P B sh 4, R VR R IR YT
e £ L AT B S I 2R ) = st O 38 25 20 1Y
FOR O TR R BL S B RSyt B
B AT AR TR A A Ll M T VR i R g e T
CIMT G J7 H A XE AL, (B AS B 5 folf FH A9 02 7 ol £ 1) i
MR, Gnag i — 20 58 T FF & U ZRiie AR, Tt fE 35 2
BAEIFRL
BT, K VR BN H T4 B B & 3697 B 5247
W TFRIH B ABAIF 45 R W %3G 97 7 A AR
M AT S, R BT —AC ) HTC vive 52 oculus rift
TR A 10 B, B 6T I PR B 52 58 Y A i ok
HE AL,

& % x #t

[1] Smithers-Sheedy H, Badawi N, Blair E, et al. What constitutes cere-
bral palsy in the twenty-first century [ J]? Dev Med Child Neurol,
2014, 56(4) : 323-328. DOI;10.1111/dmen.12262.

[2] Sakzewski L, Ziviani J, Boyd R. Systematic review and meta-analysis
of therapeutic management of upper-limb dysfunction in children with
congenital hemiplegia [ J]. Pediatrics, 2009, 123(6) : el111-1122.
DOI:10.1542/peds.2008-3335.

[3] Brady K, Garcia T. Constraint-induced movement therapy ( CIMT) .
pediatric applications [ J]. Dev Disabil Res Rev, 2009, 15(2) : 102-
101.

[4] Gilmore R,Ziviani J, Sakzewski L, et al. A balancing act;

experience of modified constraint-induced movement therapy [ J]. Dev

children’s

Neurorehabil, 2010, 13 ( 2 ). 88-94. DOI. 10. 3109/
17518420903386161.
[5] "MEEEESSILVERE T Z RS, PHEEEARE P2/

JUBG PR E A Ll 22 51 2, € EF =] i i%&i i) ME L.
Hh VR R AL 1 W (2015) < S — 4% [T]. P I BR A PR 2 4
M, 2015, 30(7): 747-754. DOI; 10. 3969/_] issn.1001-1242.

[6] Thorley M, Lannin N, Cusick A, et al. Construct validity of the Qual-
ity of Upper Extremity Skills Test for children with cerebral palsy [ J].
Dev Med Child Neurol, 2012, 54(11) ; 1037-1043. DOI.10.1111/j.
1469-8749.2012.04368..x.

(7] s, BRAZ. HLRIZ 32 ae Il i 3R A6 I Msmese v i) I, P T
R [J]. pAE LR, 2006, 44(7) : 550-552. DOL: 10.3760/
j.issn:0578-1310.2006.07.020.

[8] Chen KL, Hsieh CL, Sheu CF,
Chinese version of the Pediatric Evaluation of Disability Inventory in
children with cerebral palsy [ J]. J Rehabil Med, 2009, 41(4) ; 273-
278. DOI:10.2340/16501977-0319.

[9] Teo WP, Muthalib M, Yamin S, et al. Does a combination of virtual

reality, neuromodulation and neuroimaging provide a comprehensive

et al. Reliability and validity of a

platform for neurorehabilitation? -A narrative review of the literature
[J]. Front Hum Neurosci, 2016, 10(284) :1-15. DOI; 10.3389/fn-

hum.2016.00284.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

(23]

Taub E, Griffin A, Uswatte G, et al. Treatment of congenital hemipa-
resis with pediatric constraint-induced movement therapy [ J]. J Child
2011, 26 (9 ). 1163-1173. DOI. 10. 1177/
0883073811408423.

Fergus A, Buckler J, Farrell J,

Neurol ,

et al. Constraint-induced movement
therapy for a child with hemiparesis: a case report [ J]. Pediatr Phys
Ther, 2008, 20(3) ; 271-283.

Deluca SC, Echols K, Law CR, et al. Intensive pediatric constraint-
randomized, con-

931-

induced therapy for children with cerebral palsy:
trolled, crossover trial [ J]. J Child Neurol, 2006, 21 (11):
938.

Chiu HC, Ada L. Constraint-induced movement therapy improves up-
per limb activity and participation in hemiplegic cerebral palsy: a sys-
tematic review [ J]. J Physiother, 2016, 62(3) . 130-137. DOI.10.
1016/j.jphys.2016.05.013.

Park EY. Effect of physical therapy frequency on gross motor function
in children with cerebral palsy [J]. J Phys Ther Sci, 2016, 28(6) :
1888-1891. DOI;10.1589/jpts.28.1888.

Bryanton C, Bossé J, Brien M, et al. Feasibility, motivation, and se-
lective motor control: virtual reality compared to conventional home
exercise in children with cerebral palsy [ J]. Cyberpsychol Behav,
2006, 9(2) :123-128.

Schiariti V, Selb M, Cieza A,

Functioning, Disability and Health Core Sets for children and youth

et al. International Classification of

with cerebral palsy: a consensus meeting [ J]. Dev Med Child Neu-
rol, 2015, 57(2): 149-158. DOI;10.1111/dmen.12551.

Gordon AM, Hung YC, Brandao M, et al. Bimanual training and con-
straint-induced movement therapy in children with hemiplegic cerebral
palsy: a randomized trial [ J]. Neurorehabil Neural Repair, 2011, 25
(8):692-702. DOI;10.1177/1545968311402508.

Sakzewski L, Ziviani J, Abbott DF, et al. Participation outcomes in a
randomized trial of 2 models of upper-limb rehabilitation for children
with congenital hemiplegia [ J]. Arch Phys Med Rehabil, 2011, 92
(4):531-539. DOI:10.1016/j.apmr.2010.11.022.

Taub E, Uswatte G, Pidikiti R. Constraint-induced movement thera-
py: a new family of techniques with broad application to physical re-

a clinical review [ J]. J Rehabil Res Dev, 1999, 36

habilitation
(3):237-251.

Wallen M, Ziviani J, Herbert R, et al. Modified constraint-induced
therapy for children with hemiplegic cerebral palsy: a feasibility study
[J]. Dev Neurorehabil, 2008, 11(2); 124-133.

Rostami HR, Malamiri RA. Effect of treatment environment on modi-
fied constraint-induced movement therapy results in children with
spastic hemiplegic cerebral palsy; a randomized controlled trial [ J].
Disabil Rehabil, 2012, 34 (1) . 40-44. DOI. 10.3109/09638288.
2011.585214.

Chen CL, Kang LJ, Hong WH, et al. Effect of therapist-based con-
straint-induced therapy at home on motor control, motor performance
and daily function in children with cerebral palsy: a randomized con-
trolled study [J]. Clin Rehabil, 2013, 27(3): 236-245. DOI: 10.
1177/0269215512455652.
Hsin YJ, Chen FC, Lin KC, et al. Efficacy of constraint-induced
therapy on functional performance and health-related quality of life for
a randomized controlled trial [ J]. J

27 (8): 992-999. DOI. 10. 1177/

children with cerebral palsy:
Child Neurol, 2012,



rp Ay S o 5 R AR Z ks 2018 4F 5 H 5 40 555 5 1Y)

Chin J Phys Med Rehabil, May 2018, Vol. 40, No.5 - 365 -

0883073811431011.

[24] Thompson AM, Chow S, Vey C, et al. Constraint-induced movement
therapy in children aged 5 to 9 years with cerebral palsy: a day camp
model [ J].Pediatr Phys Ther, 2015, 27(1) ; 72-80. DOI;10.1097/
PEP.0000000000000111.

[25] "HREBRER R 2ILERE I Z G 2, PREGE AR P2/
I e RE A2 2 B 2, (T N RE SR R S AR ) i B s,
Il i RS R S P ( 2015) SRRy (U] PR B,
2015, 30(11): 1196-1202. DOI: 10.3969/j.issn. 1001-1242.2015.
11.027.

[26] Monge Pereira E, Molina Rueda F, Alguacil Diego IM, et al. Use of
virtual reality systems as proprioception method in cerebral palsy:
clinical practice guideline [ J]. Neurologia, 2014, 29(9) : 550-559.
DOI;10.1016/j.nrl.2011.12.004.

[27] Dewar R, Love S, Johnston LM. Exercise interventions improve pos-
tural control in children with cerebral palsy; a systematic review [ J].
Dev Med Child Neurol, 2015, 57(6) : 504-520. DOI.10.1111/dm-
cn.12660.

(&1 H 1#:2018-04-07)
(AR SCHh 4 - Bt )

JIL e, A g R4 B B 2 LA R BUe Y R R R i

KK 2B T BB

RAEERT vTomm) Kw-F RE Ewesk

(RE] BHH

RS LR A S A5 45 i 2 UL P R R 97 77 I T P DR O A58 B 7 280 R 0 3 o BEUIR 285 1)

N, FTiE RN TR P BRAS A BRI B S TR PR IR R R 160 ], SR HTBEHL L 72 08 o M 1

ROt R W2 B 35 45 T WL AR 0 SR B LA B SR T, X IR 28 T 20400 Kegel 32 803RYT . TIRYTHT IR
7 8 JRJE A IVESE 2 LB E I IRTT AL, IR XT 2 4188 5897 1 B S BHER LS 09 IR ) 1 R i 45 18 s
JEHATVE . R 0T 8 AR KA A A 808 (92.5% ) W AR T X BRALK - (36.3% ) , 48] 22 5w B AT
GT2E X (P<0.05) s 3F HIRYT R WA 4L B S BT 40 4% PRGBS R & R [ (9.17+1.06) kPa] FRIE i K A&
JE[ (8.29+1.01)kPa] Valsalva ISR FE[ (12.26+2.12) kPa] & H ITH 3K (SAS) W43 [ (22.63+2.35) 43 ] K AMAR
AP R (SDS) T4 [ (29.36+4.42) 43 ] ¥4 8 EAR TRV RIS IRATK T ($1P<0.05) , X BALIB YT 5 LR FE bR
BITATZE R TG FE L (P>0.05) , &5 WUHAY R RIEA 2 LA s R E0A 7 7= 5 ) PR DR e 28 FR 38 7
S AT IR A R S BRI S R SR BN 1 2R AR SR A FE R AR 2 IR AT R A IR R N

(€S- 150 B RE X708 18
Fe PR PR KRB 77 e e Py DL 2 — | BB AR IE IR S

Nl RIG IR SR T i ol BURIAS A s . ™
Jei P3P DR R AE AN 77 I A A 00 o s Bl ™ R, ) £
ERVSLYNE LR LD RITR R 9 A= N A TS DA R D ERARWAR TS
A H 25 R ROGE " . H A R T3 i M PR SR 25
HLZRMAETARIGIT B BB 1 48 5 (88 2T 2R
HILPRI I | DATIT 344 56 235 D0 JUL P WA 4 3 4t 32 0 G LR B3 90 44
WA S IS & A S AT R AT R AT Sh AR UL A
WA 1 2 T B X 28 AT S [ A0 o R ARSI
SR FH LR A 9y B 53 B e 228 UL DAY R S0 O0T 7 i T 0 P R 2 2 A
HHATIRIT  FF A I BIRNLST R 3l 7 2 e ik Bl BAR
B

MRE5HE
— BTG

DOI;10.3760/ cma.j.issn.0254-1424.2018.05.013
YE B 325000 YN, UM TT v BE 45 A B 1 7R
WEAEE B, Email ; 1013756221@ gq.com

MANUARARG e ROTEREEEE,  ER

TR 2014 4FE 1 2 2016 4F 12 F HA ] 76 5 M 1 P g B2 45
B EGER =G IR SRR S ES B A 160 B, BT BE
SRR Ay BRI 7 A S 0, 45 R YRR SR IR YT, AR
ST 0T [ 2 25 8 A SO s HERR P2 05 42 d JB R R T 1
GIETEE N SNRHEIR TR R EE B IR g B R
&, R FERTN LR B N WS Bt B4, o
20 80 fil, WAERLL B F IS (28.242.3) % X R4 B 573y
TR (27.942.2) %, 2 AR F TR AN E T TG T2 L (P<
0.05)

IR

NREE L BB 25T WUHL A 2 S 45 B w28 JUL PR |l 383 7, Xt
MR BB AT 2.4l Kegel I23IRYT . WAL H A5 VA T B RO Fip
A7, R AL E P PHENIX WRY7 A, 4 BB A BT BB Y, B
HEEE M 0 mA FFARZRETE R 2 B S AR WL I s (ELTE A
ANIE A B, R O B T B A 8 ~ 20 mA, HELII I RN 5 ~
50 Hz, B 15 min 545 T A9 U ER NI, KIRI7 0
EONAY R AR R YT R R 1 B WL B 248
A B BRI, SRS e e S A R T RRAERR 10 s, 2R
16 T BB O AR U558 1 L eR il 2 R AT BE AR RREE 15 s,
PRE 30 s JE B iR YIZk, B FFEE IS 15 min, iR FHZAL



