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[ Abstract] Objective  To observe the effect of ultrasound-guided injection of botulinum toxin type A
(BTX-A) combined with orthosis training for the treatment of lower limb spasticity for children with cerebral palsy.
Methods Fifty-four patients with spastic cerebral palsy were randomly divided into an observation group and a
control group using a random number table. Patients in the control group were given conventional rehabilitation
training, while those in the observation group were additionally given ultrasound-guided BTX-A injection, followed
by daily knee-ankle-foot orthosis rehabilitation training 24 h after the injection. Before and 6 weeks after treatment
the lower limb function of the 2 groups was evaluated using the modified Ashworth scale (MAS) and the gross motor
function measure (GMFM). Adductor angles, popliteal angles and motor ranges of the ankle joint were also meas-
ured and compared. Results After 6 weeks the average MAS scores were lower than before treatment in both ob-
servation[ (1.26 £0.63) vs (3.07 £0.68) ] and control group [ (2.56 £0.71) vs (2.89 £0.64). And in both
groups the average GMFM scores, adductor angles and popliteal angles, as well as range of motion of the ankle
were all much better than before treatment. The observation group, however, improved significantly more than the
control group(P <0.05). Conclusion Ulirasound-guided injection of BTX-A can effectively alleviate spasticity
of lower extremity for children with cerebral palsy with accurate positioning, obvious curative effect and less adverse
reactions. Knee-ankle-foot orthosis rehabilitation training after the injection can further alleviate spasticity and im-
prove the motor function of the limbs.

[ Key words] Cerebral palsy; Botulinum toxin A; Ultrasound-guided; Spasticity; Orthosis

ki PEE & ( cerebral palsy, CP) AR IGHE, & il JLERE N EE SRR R Z —, HHETE RS
T, IRE R N 1. 5%0 ~ 4. 0%o , FirH 8 25 7 i

DOI:10. 3760/ cma. j. issn. 0254-1424.2014.011.010 e WA XLz sh e BT M H HAETE
VR B 310006 HUM , W12 PR 2 e B s L 3 = e B A2 ok IGBhEE IR B s e Em B, AT 2013 4EL

WAEVEE . 2316 Email ; leehf@ 126. com



- 856 - rPAEY P E S SRR 44K 2014 4E 11 A4536 %5 11 ] Chin J Phys Med Rehabil, November 2014, Vol. 36, No. 11

IR R B 5] T TS A B P 7 #E R (botuli-
num toxin type A ,BTX-A) A Z¢ 8 B B 2 W5 P 2% B &2
YIRIAYT o 28 B e 58 L, & B IlG R F 2 g % .
IBEIT .

MREFE

— WX

FLHRHC 2013 4F 1 H 2 2013 4F 12 H W7 F B
FEE B TR T B IaRE 8L 54 1, 55 A 2 E /ML
HRPE 27 AR 23 WO T B B8 28 7 i R 12 W S 4y R AR
WE2 LA bR AL . DYy Sy B4l 28 25 50 figi K ;
QR ILACT LK 338 &5, 2t B Ashworth &3 ( mod-
ified Ashworth scale, MAS) 434 =2 9 ; Q44 18 ~72
MH@EA — & N H T AE, BE B W s 2, B
FEE I EE ; © 5B LK JE X AR B 5T AN W B O E
AEIESCAE . FBILA BR AR HEELHE . LR BR P OILEE |
I 268 FDLAE B /0 TR = Sk LR M 00 80 25 4, s P sk
WL (WL <3 9%) siftA o SR i &5, R A B AL
B FRPNG b IR Lo S W B A K R A A
2H 27 1), WELLHAEAT 5 20 W, 20 7 1 4RI 18 ~ 72
AH (40,2 £ 11.7) A H K 7 ~26 kg, F1
(14.9 +£4.0) kg ; Hor O e 11 461, D3 6 1], XURE
10 i, XFHEZH LA 55 18 i, % 9 il ; 4% 19 ~72 4
A, 42.2 £12.2) A H K& 7 ~26 kg, 1
(15.8 +4.2) kg; Hoh DU RE 13 1), D 4 9], BUE
10 171, 2 2B LM AF IS AR DL R i e 24 7 45 )y
MR 2R TSI #E X (P>0.05), A AT
PE,

— AR

2HBILBHG T LB P ko B ARE R
7, AR T WS TE s U gk WL S sl Sr KB AT
VIR EL R FiR97 4%, BT HAER 1R, Bk RRE:
90 min, 57 30 d N 1 PITFE,

L2 B LAE R SERE F 3 A 51 5 FBTX-A
4, 3T BTX-A {141 24 h J5 48 S LS 8B 5F
ST RE %, BTX-A RIHEEE 2K dh s
AR PR AR ZOE B S0 A BTX-A 100 U, 4 B K7 &
AL 12 Uskg IR, R AUEEE: S e R i 50 U,
PO SR A KR 20 UYL B E AL IR B L
SEAAMEME , BT LT B 28 WL A 47 ) 22
Fir, R PR O R P RSk R SR ILAL  ZE SR LA AL
JE 1 AU FE S B AR IE, T e SRR LA U = 3%
KRR RS R LE L 45 R, B BGRRE AR IR &
LRI A A BT PEAT BTX-A 5T, 7 S ad 7 rp 20
PERTEA S R R DR A U N i SR, BAREE
SRALANT B I WY BB L S0 BB R

WCURE Cant IS e L RSO ) | e I s R L e
FENE 2 LR CAnie =S L B AIL AL ) |, 2R 2 e I
BOULZERE/NR =K IUEE CUnHERZ AL, L B AL , Bk
WUBE R H UL Ve TR BT 2 ~ 3 AN, i TR
JULEEIL P AR X S v, BB LA PR 5 2 A2 a5, 5 Tl 4 )L
T A R — Sk LA A s Rl K R AR BRI o, e —
S WU 5 3 AN A, PRI 2 BN 5 2 7
S /NBE =Sk WIURE A B e H AR LR 2R R A
e E H A L — R 5 3 AN BER LTS 2 A
FASE 2 AT 507 SR 2.0 emy K45 AT IC 1 47 10
BTX-A MARiCAb 3 E ik ZUE N, 43 2 5, Sk
WU RS 3 2, B FEGT T Je R g 48, DL Bk
BTX-A {FS 3045 p . BTX-A 514595 1F LK
J3 0,24 h AR IR EEVR ISR 0L, ik BTX-A #%2 58
IR E S, 3 A NAEE EE

WL LT BTX-A (49T 24 h J5 F i sl S BB
ST AR (57 TE 48 e Fe i B (e S 2 15 ) 0B 47 B
SN, BRI ZR N A 4G . DT 8sh b sh I 25,
W sh i s T R DG ST BRCTT 5, Te oA hr
JURE AR 56 3 175 30 B 18 B 1E 3 Y0 Bl @ WL I 2k, Ao 4%
B X M A2 O WL 19 B OUURRAT =N 5, A e e Dl s
WUILT 7 9 AR5 BRI 2, 175 2 B0 2 s 15 TR DI 25 3 il
SERGEATIN G X B Ll 37 AV P B8 0 S B L RS RE
Tt tramAb U g, BRI AR 1k, B IR ERSE
90 min, MZE 30 d K 1 Y7 fE, BILE H ZFERE 2
I8 04 ISF 18] S /2D 7 e, Ak A B RN B A 5 A0
11O ARASE , 3t 7 o7 ISP AR (e R BT 15 SR A

= JTHOEERRE

FIRITRT AT 6 JAJa Rt 2 L TIPSO E,
SR FH AR RS I DG 1 Bhi% Bl B AL R PN LA |
S F BROCTT 1E Sh FBL4F 5 R MAS i R0 T
LD ERZERR IS, ANk B I 4025 BB L AR LIbF i H:
FIR P USCLEE LEK 7 5 22 SR i I ) LABORE 515 i e oy
VEUAVTE HAE 28 LR 5K 7 5 BEoR e R WP B LER G TT
T LATERE H/NER = L WURFAILEK 7, H8E 50 R 0 9%,
V1 + 902 .3 B4 90, 435030 43 1.0 43 (1.5
45 2.0 43 3.0 43A1 4.0 430 s R L K2 shh R
154 (gross motor function measure , GMFM ) ¥4 LA
KB BHINRERS I, R F A I H 43 5 NIHEEX, 4
SR ML B B DO RE X (43 51 43) ARAIIHREIX (L
4360 73) JEFIHE TN BE X (&3 42 43) (i SL DI RE X
(&43 39 43) FE M BRIIREIX (4372 41) , 24 88
AR H |, 58 A FEMIT 0 43, SRR ] 10% 31 1
4% 5B 10% ~99% 1 2 4%, Ak se kit 3 4L,

MU FeitE b

AU BRI L, (& = 5) Fax, K SPSS



B E S SRR E 245 2014 4E 11 A4 36 #5511 ] Chin J Phys Med Rehabil, November 2014, Vol.36, No. 11 - 857 -

16.0 RGEH A8 F AT Bt 20 367 il R U8R
KM ¢ K, P <0. 058 227 HA G X,

# R

— JRITHT U5 2 4L MAS K GMFM PE43

IRYTHT 2 8L MAS W4 H) 22 RG22
X(P>0.05) ;2 HEILTHIZ 6 JBIGIT A, KB EE
ZH L MAS PEBIR YT R RO 2 2 8 2 B AR (P <
0.05) ,XF BRZH MAS PEAMIRER YT HTA — 2 R T %,
HER LG (P>0.05) , BAEHRNE 1, A
JYHT 2 41 JL GMFM PF4r 4 0] 22 7 B g i 22 & L
(P>0.05) ;2 4L JLaa2 6 BRIr e, K81 2 4
JL GMFM PFor¥5aT il o 5t m , 2 R W A 50T
R (P<0.05) ; 3F HiRY7 5 WAL 4L /2 L GMFM
AWINTE = O BRI O RN PR N = W SR A R 9Yd
(P<0.05) , BRI 1,

R1 BITFRT G 2 AL MAS & GMFM 11455 L%

(4F,% xs)
; MAS P43 GMFM $E43
ZH I
4l O e R B B

ME 27 3.07+0.68 1.26 +0.63*" 51.72+9.74 69.21 £11.67*
YR 27 2.89x0.64 2.56+0.71 52.84+10.32 62.61 +10.74*

T SULTARITAT LA, P <0. 05 ; 5 %4 BRGLAR ] 1] 1 L2, P <
0.05
TIRYTHT A 2 AL T S
IRITHT 2 AL LRBR NS B 5/ BROCTTE
SV R 2= R TG (P >0.05) 52 418 L
A2 6 JEIGYT R, K BRER AL UL RBE LA T
5 R BB OGS T Sl AR IA T SOk HEZH B k3 R
($IP <0.05) ;1M X 2 LB R 8 PR IR BRI T A
—ERREYEE BRI G 2R R R (B
P>0.05) , ELAR%E W2,
T2 RITHT G 2 AL Sl R o O b

(°,x +5)

% J5E P AL [ERS
WH A e D ot
WL 27 84.8+19.7 100.9 +21.1% 113.6 +11.9
X HEZH 27 85.3+25.2 89.3 +£23.2 114.3 +12.2

" kS BRI 16 shi
am g e
WL 27 126.1 +10% 65.3+7.2 80.1+9.1%
pogiiekaEl 27 117.4 £13.4 66.7 £8.3 70.4 £9.2

VE L AL AT TR, P <0. 05 3 15 %0 HEZLFA IR I) A5 Ho e PP <
0.05

= 2 HBJLA RN KA S

THIT I A R A & B AN KRR & A 5
A 1 IR ILERYT 2 AN IHEILE D BS, T 1
JAJG BATEEMR A 1 BIUEJLTIRIT 2 d W2 3 d

Ja AATIFRS R R BLHABAS R B
T it

SRR R TE R LIz s & B IR B s KT
W EBERNZE | A RHLHIE 4, A AU™ 5520
JLZshTIREL B I H % A 16 16 shaE 11, TR ik 45 v i B
N Grth iy AR R M, PR I R AT LK S E 58 A ik e
IR EEAR T Z—,

BTX-A J& P53 A7 B8 76 A K 0 ad B v ™= A i —
FRANEPERE 2R | e B PEAVE H 140 8 IR B RE #h 22 K
Ry, 0 & B &k BRSBTS B I AE
F10EES , A B T E B S E s LS B ILE A o
5 IR B ERZE A IE SR A H R g is B T
RESEH (9% . % UL BTX-A VSR B LA G2 07 7 1
(DR Y7 SER VAN i DDAk VAN || N A= VAN 1 B oR el b
AT R MR 5 58 6 1Y S DR 3 A . A BRI 191125 R
JLEE, Hyay PN PR 45 25, R B K Rl il -, T dE 75
SENLTFIT I, SCRE AR T A v oK A R
YENESE— P, Wt WEAHIFSY 2 8L R
O, K IRLE T M 75 A ST BTX-A 1Y 27 41 fisi i 28 L
W, U 2 B RGOS RN, it — 25 R 7 5 or
NS BTX-A JAY7 IR B LB AR s 2E A B I %
4k, BTX-A —fIESTS 24 ~72 h N Rk, 8% T
2 JE 22 A B 20k B WAl , TP AT 4k 3 ~ 6 4
H iz RN KRR LA A R 3, AR
ATIREMENL IR B S R ya gy T 2 i B S 2
8, VAR oy R ALK T BEARAt Sk i B AILIE , Ry T 3Rk 4%5
FEXTFREA B RS 730, S BT U 4 R AT R A2 011 4 . A

BR R FIE AR I IR Ls & IR YT Th i E 24
BRGER Y, BB T et R 2R R fi o AR L S S A A HE
I AE ShTRE , AHFIERT 0 Sh A5 IRER 2 7 I8 4 2
FR P B LAY ], LT el oA Bl e &, [l
REZE S| BRCTTITE 50, AMFUEN , 58 SCBR G
T AR REA HOUCE e 22 2 B 245 I 58 ), £ v -
UIRe A SR et | BRI 28 0 T e )L 2
AMLBEL LT 20 37 T R 56, R B iR B 1 s
KATIG IG5 I N e 2 | A A e ) 22 7 o
Jptz 4 AR BT BTX-A R R [E) K vE S E
24 ~72 h, LT BTX-A S 24 h J5 746 28 s B 2
FEa AT R VI 4, REE R k4% BTX-A MYPUERZE
JPR, RS I A5 LURI 24T, BRI 2 J8J5 BTX-A
20k s WLBK A I B i 38 o o R S Atk
AT RN AT ] £ 2 Ao £8 ) LA Rz sh Dy et — 25 ek
2p012]

ARBFFRLE R FA | 23697 6 J&G 2 Ui LT



- 858 - AR IS SRR 44K 2014 4E 11 A4536 %55 11 ] Chin J Phys Med Rehabil, November 2014, Vol. 36, No. 11

JROETIIE S \MAS PF73 B2 GMEM 323 B 806 57 il A 2005,43(4) :262
—ETREEIE W 2 4R LIGYT FERE R A R O (3] ZEWesE. S PR REB B A IRy HoR [ M. bt AR BA:
’ R . T #t,2009.495497.
M%< 4 ol = DA 7 ) :
H\M%‘ AL PO S ‘GME,MJTUi%B?S\ W Ly Wi, s B, % A 0 093 S L
SrR BT RIRAL(P <0.05) , B/ 2 7 T FI RO R [ 1] A I 5 S 4201234 (5)
BTX-A B BRER 2 50 IE 28 B E U236 97 e & LT 321324
SRR 2R A PRI, et — b SRR 251, ot fi [5] EMUbk. B2ZE A IEA SR 7 [ M. b5 R T R, 2004
iz s Iy ae, Hh yy ML A0 45 - 38 i A 7 1 5 -
vy s (6] s, BRI, ML, 5. hSCRIRRE L ZEM Kz s e /- R R 5
_A BBy 5l I o AR =3 4, 23
BTX-A fe H%’z; ‘ﬁ“ﬁf‘%m@g%ﬁﬁiwﬁﬁﬁ B0 PO RE S (1. o [ RE JLR 23,2006, 1(2) £122-129.
oy ittt ,Kf/zﬁgﬂﬁ%'ﬁ%lUllé}é‘té{ﬁ\%\JLﬁ?%%ﬁﬁ, [[INEN [7] o 258 RAMPOEEESIAIT 454 Bobath W1 2 % B 7 1 X 25
AT AR I RSN ZR G2 ik JULIA) 2 28 JOT s B ] 76 BTX-A UPERERS S UHLICIE ) MR [ J]. e ImEe s S LA
5R0N S A A JRER T8 a4 B S I 25, R M 22 2010,32(9) :652-653.
S R TR — A 8 B R L EL R E I BE 7 %R (8] EEWF, MA BN T W RIGYT M tEmEse L3 b ok

. . . YRS )] AR 2 S A A, 201,33 (1) 24243,
) o7 AR FH B =} =] ) N T ok W7 H. . K o
WAL T B R R AR SRR o) e mnan phson, el 5 500077 2 B |

WERVER SIS A B R 2 AT IS R AR T ROWEE [ 1], e
ZE LT AR A IR R, TR A SR S PRPE2E 5 Bek Je ki 201,33 (8) :638-639.

BTX-A J&T7IRRE T R 28 2 A S e i 7 5 uf bl . [10] 58, VR, AZE. ¥ BRI &5 %] e A8 25 1 G il S i v

TR B /AT A T A R i B LT RO 2E | BEEERT )], AR B 2 5 R 447K ,2013,35(10) : 773-

. e et oer s . " 776.

TS BTX-A J5 28 R ER e FoB 4 B4 7 B 2 I 25, ) e

. _ N . T w (117 BB, B A, SRIR, 5. B 57 T 28 I S8 e () o) 28 2 760 ik g L 7

iE— 25 SR ff e 2R M e AR LT BB 2R I E 4 = HL Ak iz SEENHAERGRE N[ )], A BLEE 2 5 A 26, 2009,31(5) «
SIUIRE IR E T IR ARG AR N 328-329.

[12] 227, Sk, B4, 25 A RN EH ZWRIT A TG FIRoEss

5 £ X BIYTROMEE T ] . i A i B IS 2 5 R 4 2R 75, 2007 ,29 (1) ; 754-

(1] BRI, 2R N UIHERERG Y S RIS 2 1. thig w7 020140930
WYBPE A S 243, 2007 ,29(5) :309-310 <zl-\é'»*éi“ 5 (i)
(2] ARBE. N JURIRESEREG A S 026 PR AV 1. Pt LB (AT 20 )

AR RIE TN
Exercise recommendations for stroke survivors

BACKGROUND AND OBJECTIVE As of 2010, an estimated seven million adults in the United States were living with sequelae of
a stroke. This number is predicted increase to 11 million by 2030. This updated scientific statement was produced as an overall guide for
practitioners prescribing exercise for stroke survivors.

METHODS Members of the American Heart Association’s Stroke Council performed a systematic review of clinical studies and public
health guidelines, in order to summarize existing evidence concerning exercise recommendations for stroke survivors. The document under-
went extensive American Heart Association internal peer review, Stroke Council leadership review and Scientific Statements Oversight Com-
mittee Review, before approval by the American Heart Association Science Advisory and Coordinating committee. Recommendations were
made for the acute, subacute and chronic phase of stroke recovery. For the acute phase of recovery, evidence supports early physical activi-
ty, with a focus on mobility, commencing within 24 to 72 hours after stroke onset. In the subacute phase, aerobic exercise is recommended
to facilitate improvements in cardiovascular and vascular health, as well as to improve the risk factor profile. In the chronic phase of recover-
y, aerobic exercise has beneficial effects on cardiorespiratory health. Benefits also accrue from resistance training programs.

RESULTS The authors note that commonly reported barriers to exercise among stroke survivors include environmental issues, health
problems, stroke related impairments, embarrassment and fear of recurrent strokes. Appropriate screening and treatment of fatigue and de-
pression are considered paramount for initiation and long-term compliance. The most common among motivators for exercise were meeting oth-
er stroke survivors who could provide psychological and social support.

CONCLUSION This study of the recommendations of the American Heart Association and the American Stroke Association for stroke
survivors indicates that exercise is valuable, yet underused, and should begin within 24 to 72 hours of stroke onset.

[f5 A :Billinger SA, Arena R, Bernhardt J, et al. Physical activity and exercise recommendations for stroke survivors. a statement for

healthcare professionals from the american heart association/american stroke association. Stroke. 2014, 45(8) : 2532-2553. ]
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