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Abstract

Objective: To observe the clinical efficacy, muscle morphological changes and adverse reactions after routine re-
habilitation therapy and different doses of botulinum toxin type A (BTX-A) injection in the treatment of ham-
string spasm in children with spastic cerebral palsy.

Method: According to the random numerical table method, 78 cases of cerebral palsy with the popliteal spasm
were finally included. The routine rehabilitation group was group A,21 cases. The BTX-A injection groups
were group B, C and D. The corresponding cases were 19, 18 and 20. The corresponding doses were 3U/kg,
4U/kg, and 5U/kg. Before treatment and 1,2,3,6 and 12 months after treatment, modified Ashworth spasm rat-
ing scale (MAS) and table facial electromyography passive state integral electromyography (iIEMG) were used
to assess the spasm of the hamstring muscle, the muscle shape of the hamstring muscle was measured by col-

or doppler ultrasonography, and the gross motion rating scale (GMFM) was used to evaluate motor function.
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Result: Compared with the conventional treatment group, the BTX-A injection groups had significantly great-
er reductions in MAS score and iIEMG value at each point in time (P<0.05), and there was no statistical sig-
nificance among the different dosage groups (P>0.05). In terms of GMFM score, there were statistically sig-
nificant differences between BTX-A injection group and routine rehabilitation group at each point in time(P<
0.05). In terms of muscle morphology, there were no significant difference among different dose groups and
conventional rehabilitation group in the cross-sectional area of the tendon and the length of muscle fiber (P>
0.05). No serious adverse reactions related to BTX-A injection were found.

Conclusion: BTX-A injection was superior to conventional rehabilitation group in alleviating hamstring spasm
in children with spastic cerebral palsy and didn’t affect muscle development. There was no significant differ-

ence on clinical efficacy, muscle morphological change and adverse reaction at each time point among the dif-

ferent doses of BTX-A injection.
Author's address
450052

Dept. of Children's Rehabilitation, the Third Affiliated Hospital of Zhengzhou University,

Key word Botulinum toxin Type Aj;cerebral palsy;hamstring;spasm

figi PR (cerebral palsy, CP, fajFRINHE) , f&—
Y FFEAFAE B AR S Sl R R B RS 6 832
FELAE A AF o R 28 R i ok 15 DS AR, 2 o S gk
60%—70%". JILIAERAE R BRI, it B Ela
SFEAFAY F B o Y E AR AIUERAE ) ] H B A
HAZ MR AN Z IR R RS R BT, A
I 4 3525 2% (botulinum toxin A, BTX-A){E-N—Ff
GG IR T R AR W vk iz N F I R
R TR ) B s 55 SR LR T 25 24 R s i i 1B
A2 AR BTEVHEA R BTX-A AT
2 70 fi e £ LA 28 UL P I DRI 7280, LR T A el 2%
KA RV o

1 #ERS5HE
1.1 R4

WCAE 2015 4E 6 H—20164F 6 H T HBM K2F45 =
Bt = B LB R R B i A e MR 28 LR 2R 1Y

SR ZERYHE B L 96 1], e 2—4 % MKz 3l T fg
9% Z 4t (gross mortor function classification sys-
tem, GMFCS) 734 | —I %, & BEPLE 7R 2
WP A B .C.D 421, 44 240, HAF R
18 Bl B LB v R, e 2% 78 5 JB LA A 5E
Hrb AZH 21, BZ 1941, CZH 1844, DA 2051, &
JUAEIE (5] RR 2R R 53 ) . GMFCS 73 9% 55 A
R, R 4l 22 500 B E R, TR R R
U WK1,

AAbRE : OFF A8 T =i 4 E/N LI RE 2
SR SUUGRE S WibR e, Bk e 22 R0 (4R
WA TE2—4 % Z A1 ; QGMFCS 0y 1 —I 4% ;@
K B Ashworth 3225 43 2% 5t ¢ (modified Ash-
worth spasticity scale, MAS)}y [ —I % ; &t 64~
A ARATBTX-A RS ©E 48 UE2E  BEAE AR a2 10
FARIBYY ; OFJE WA T BTX-A EGHAYT , GBS
PRI T IR IR T T B SR 15

F1 BEENEZESRILIBEBTARIGKRER (xts)
5k A B4 C# D4 P
) 33.21+8.49 33.26+8.89 33.45+8.68 33.70+9.04 0.99
MR (e, i) 14/7 13/6 12/6 13/7 0.58
FEIER R RE Sy Y (1))
FRAE A 5 3 2 5
FRAE T U 11 10 9 11 0.37
FRZE TR U FRESE 5 6 7 4
GMFCS 3£ (1))
1% 5 4 5 4
% 8 8 6 8 0.78
I 2, 8 7 7 8

A B.C.DZHGIE B 21 .19 18 F 20 41, Xof 107 B SRR 3-3) hy 37 .35 .34 1354,

www.rehabi.com.cn 507



Chinese Journal of Rehabilitation Medicine, May 2018, Vol. 33, No.5

HEBRbRE : Ot iR " E I EIfEA 2@
FEAEM LA 3R s DA @1 ] pyfi B i
TR A 2 AL DA Sk e s R ) 24540 B S MR et
AR O R SRS ©fA W
BRI

I8 55 97 9 v S Ah T < N 3 18] DL 45 it K1 i
2R 18451, I A A R AE B A 7 SRIAYT & 6 1], R IR
R4 NIT R IRYT # 40, G FF P IGE kil
JERY S W B A YR 9T 3 2 1, 6 A F S PR TS A 2
1], AP R R T A i #5461

AR 8 A BN K255 = I i = e e B2 B
S, ETE TS 12015 BE2EHABRRAT A 45 (02) 5,
L2 8k

ABNIEZ H R IRIT ,B.C.DA@ A 57
T BTX-A ES) 24h 5 ¥ 82 5 A MR 25 &
SEINGR . AR 4 2R UIE DLE BCER 2 %7 1IE 4% (ankle-
Foot orthosis, AFO)., B.C.DZ47£ BTX-A i 4f 1—
2 JJE s
121 HEMUREA - R A AL 22 AR A g bt
UL PO Sk UL AT 88k, DI 30 H 32 8 B sl o i
s WU AT SRS T, HARRE R s . D
IZ Y7 s, 1 FH Vojta Bobath 45, i i+ 11 8 4% 3 1%
BT ILRECEE ML I AILEK T, S S s HLL  8
i F I8 8 W ShiE s AR AT KIS
B 5 38 A S S ) Dy o R 2 TR e AR LY
SR R R BRI IR R T, 1
W EER S UK, BRI 40min, QUETT , SR AU IR
BE Sk 45—50°C B F L LAk, & H 1k, B S
U, K 30min, R JIL A HL IO 72, e 2
WURFE BTN DU Sk AL, 4503 1Hz, K 98 100ms, &5 H 1
WA 5 YR, IR 20min, ARSIk B 22 LG YT
ASC, 5N 2 LRSS 1) 30 st 8 3ty , A90°%% 3—S5Hz,
H 1Y, B8 S, B 30min,. OESIAYT, igE—
Bl Im #4901k, B Sk, IR
30min. DA FIRITHI3 R 1P RE I RE (R PR 10—14
K AL4ANYFRE
1.2.2 #AE515 FBTX-A T4 GE Logiq PS®
0, 22305 7 G T E 6L L 6—12MHz /5 A £k R
K HELA T W . %i—KH AR SRR
P 2238 (35 [ Allergan /A H 4= 7= ) , B 52 7 BTX-A

508  www.rehabi.com.cn

100U, 2—8CHEL IR A7 . il I A7 I 100U 35 i T
A PR K 2ml (A R S0U/mIL) |, B il 5 2—8°C4 i
PRAF  An Al T o E 2 TUUAE 1 20500 2530 o B 41
3U/kg; C #H 4U/kg; D #H 5U/kg, 4 & B4 <20U/kg (8
<400U), V5 S A E B >2em, — M B 3—5 AN
SRP R Ay IR BEEL L R LR — S LA 724
Y s e = SRS 25000 5 S~ L e R L2
P g —F g S LR RS2
mho ST B Bt/ NS £8 L A= i (AR RO p
RER 2R
1.3 IS

TEVRITHTANAYT IS 1.3.6 120 il 1 697

AE B RS T VAL 4 B LB O .
1.3.1 R MAS 30T E P22 fEJE R MAS 7
RAIPE NHA LR ZERR B, e B MAS 9391 it
SRRk 1908, T2, MR R3, Wk N4,
1.3.2 R ULH B LK J7 - >R FH 2R 18 LHL &
1A ILHL{E ( gastrocnemiussoleus muscle integrat-
ed electromyogram, iEMG ) E{{ELil s -4k FIE 2 UL )
WLEK 7 o JE 2 LA MO, o S LS TR A | ik
B B0, LUREAS EALRAR S PR bRt it
RN 2 PR LT 8 8 2—3 3 , {8 LI
KATIRBN AR FELE . BOFIAMEIC R . BRI LY
i Rl —HLAS | R — DA LA AR iR 22 . 43t
FEPR AR O iR ) EEMG £ {H
1.3.3 A LTS < SR FH 7 0 1 I 24 UL 1Y
LRTEAS o DN Ih A TR 75 S e L T B Ik
AT, 38 3o 7 P S L G 7 4 4 flk B Uk T A s 3 e
2, I RFER AR, EBCEENUILA i B4R 1Y
P PG, R P 75 28 vl 201 0 JUL PR R G T

o R BUR S AT, A1) B A BRER AR
A3 TUEE LR LR % S AN TRIEB A7, e LT 44
JEESH B —ER BRI 3 ), SO HE
AT HT LA INGR 22 o W VAR L ) 1 4 BE R A
& P SMILEF 381 T DU T B R G 5,
VARG B L] DU 3 A T OB R T iR A
AL : L=l M T /sinoMTo/sino YLER -5 it s Ta] ()
FAE ok PLR LAY ULEF 48 £f1 B, MT, 1 M, 2 M B
WLRITR E | Lo AN A B 75 S AT AR 43 WILER 4, LE oy
B WA, S rdats : o RS Wi



PRAGAE 5L 20184 5338 5]

TR LA JEE B LT AR
1.3.4 KB SR E >k MRS 3 P fg
M3k 7 & (gross motor function measure-88, GM-
FM-88) PN (B LR Kz Zh D RE . AN BESEKIC 0
53, SEIEE AR 10%1E 143, 58 BUE 10%—99%ic
247 RS IC 3 0. AR L i & e
X SEBRIG3 /45 D RE X B3 < 100%
1.3.5 Y5 KIS H O BED R A, BTX-A TEH 5
1.3.6. 12 J1RfVs, T N 4245 )L MAS 732
SEMG BUH i 75 B 5K £ . GMEFM 370 A ]I
IV o
14 G ety

K HISPSS 21.0 Ge it 3 vt B AT e 2701
BT, TR B 8 bm E 22 30K, 2 41 1R) L3R I RR
FKG 5, 22N [T ] g5 b AR FH o A 0 o 1) 22
IrHT. P<0.05 J9 2237 BEVEE L.

2 H#R
2.1 MAS/HHILE

4 HIRYT R MAS 73 9% 4, 25 57 0 B 3 1
X, BHAA AT Hetk (F=0.35,P=0.91>0.05) . 4 ZHZHN
RN, 5IRIT R, & AR5 5 45 1) E] S MAS
IR BV X (F=14.16,P<0.05) ., 4414
[t o, B C D 4R YT 5 45 i [A] MAS 4394 3%
T A4L(3 P<0.05) , H DL 14~ 1 B FEAR A B
i, 22 J5 Bl A7 B B 2 R AT 3G S IR YT R 1240 A
AR T VA7 AT AKE (P<0.05) . B.C.D 4 4H 7] 4%
IR TEIGYT G 4 BT A MAS 432025 5 T0 i 20k 75 X
(P>0.05), WL#F2.
2.2 sEMG #i 3R iEMG B H 5%

4 2367 HT SEMG 8 80K A EEMG 88 oA, B
A Al etk (F=0.62, P>0.05) . 4 413677 1 )& 45 B[]
SEMG # 31K 25 BB A A ik 351 2 L (F=99.70,

2 BILAFTFEIEMAS HR/ELE  (cbs,20)
B o s iy e
I R S N T

A 37 3.0£0.5 2.8+0.6 2.7+03 2.7+0.5 2.7+0.6%
B4 35 2.940.6 1.4+0.7 1.6£0.5" 1.7£0.3% 1.9+0.4"2
c4 34 3.0£0.3 1.5+0.6" 1.8£0.4" 1.8£0.5" 2.0£0.4*?
E] 35 3.0£04 1.5+0.6" 1.7+0.5° 1.8£0.4" 2.0+0.3"?

1 OIRIT AW B .C . D414 8] tLiL, F=14.17, P>0.05; @ 57897
HIZH P Fe# , F=0.22, P<0.05

P<0.05). 4Z14m iR, B.C.D4LsEMG #i 5l
RIS EMG BUETE IR YT 5 45 B ]S T A 4L (P<
0.05) , HA DL 34 H B BUE s A% 16975 6. 124>
HitaFHaE (P>0.05). B.C.DHYLN L E/R,7E
16YT 5 25 B ] SEMG 9 8l IR 2 {EMG %5 fi 22 500 i
FHERE L(P>0.05), W3,
23 CEIEASALRTES Hds

4 AT T RE LA UL PR R AR T AR LT 4
B, 25 R EHEE L (Fup=0.67, P us>0.05;
F5=0.53, P x>0.05) . BEARIAIAH : 4 ZHAL N LA i
N SIRITRIA E, S 4LIR YT E 1A A R LY
AR TR ARR D284k (P>0.05) ,3 .6 124 A B K854
STHIA B FH MR X (P<0.05) ., 4 2040 8] HeAs R,
FEIRYT JE A I ] LAY LR R A AU K 22 0
B (P>0.05), W#4, LYK 4414
WA R, SIRITRIAR L, S5 4167 5 45 Bif T2 i
LI ILET 4 B 3 KA I8 35 3 L (P<0.05) . 44
2R [E) He A SR, TEIR YT 45 B 1) g UL RS ILET 4 <
FERAR T B R L (P>0.05) . WS,
2.4 GMFM-88 T4y ks

4 403697 1l GMFM-88 P43 HL 5 , 22 53 0 i 41k
=, HAA ] e (F=1.69,P>0.05) . 4 441N Ho8
BoR IBIFEH 1A, A 2H GMFM-88 1743 K WL it
W (P>0.05) ,B.C. DAL FRF(P<0.05),4 40
F3.6. 12 APz BT, 3N A E EE . 4
A A A R, B .C . DAIBYT R 3.6.12 0 A GM-
FM-88 1P T Adl, Z57A B MR L (¥ P<
0.05). B.C DAL LR BN, FEIRYT 5 £5 B ]
S IR FEME L (P>0.05), ILFEK6,
2.5 AR

B.C.D 4 BTX-A {F 41 J5 e 8 WA B WA
— i VEARFRR DL TR (77.19%,44/57 ,4]) ,2—4
S YT 1 6 LR 24 AR E WL 52 il iR
JLH B AR , WHREAL PR 3d 71438 5 1 61l 8L
PR ERLT BT b 15, TEH M RIS , K45 T4k
PRI 2d BATIHIR ; A LRy B B ad gt v

3 it
RS ] SRR I8 3 R G T RE RS, HARAE
R P ARORE i L T 34 v R B R S Tt

www.rehabi.com.cn 509



Chinese Journal of Rehabilitation Medicine, May 2018, Vol. 33, No.5

£3 BJLiEFFEIE SEMG #3NIK S IEMG ${E tb % (xts,1V)
RIT A
ey y L \EVIRE]
ZH 5 A% TRITTHI T 3 6 A 124/
AH 37 28.4+6.3 27.348.1 26.247.4 25.546.3 25.4+5.0
B4 35 27.9+7.1 23.6+6.4" 16.9+5.7"% 17.0£7.7%% 17.1£6.9"%
c4 34 29.0+6.5 23.448.2" 17.146.3"% 17.1+£6.8" 17.147.6"2
D4 35 27.948.0 23.7+7.6" 17.0+6.9%2 17.0+6.97? 17.0+£8.17%
T : IRYT G4 1A B .C D 4141 A] L4, F=7.52, P>0.05; @B .C . DALIAYT G 3.6 121 T 41 b4k, F=16.41,P>0.05
F4 BILGTREFEMMALREEER (xts,em?)
bEisE]
20 W H SLPE T 737 )a
A R A ] 344 6171 2471
A4 37 0.50+0.04 0.50+0.06" 0.54+0.06* 0.60+0.06* 0.70+0.08%
B4 35 0.510.08 0.51+0.08" 0.55+0.05 0.61+0.07% 0.68+0.07%
CcH 34 0.50+0.06 0.50+0.07" 0.53+0.04% 0.59+0.05% 0.71£0.07%
D4 35 0.49+0.08 0.49+0.08" 0.54+0.062 0.60+0.082 0.69+0.06%
F: OSRIFRTALN FL#E, F=0.98, P>0.05; @4 413677 G 15 3.6 12 H 41 Lk, F=7.18, P<0.05
x5 BILETEFBNMMINSFERKE (ats,cm)
N s BT
4] ul NV
il B T 7] A o 2]
A 37 0.76+0.24 0.78+0.24 0.80+0.16 0.83+0.21 0.93+0.18
B4 35 0.74+0.18 0.77+0.13 0.78+0.25 0.82+0.17 0.98+0.23
c4 34 0.78+0.16 0.79+0.18 0.82+0.24 0.86+0.25 1.01+0.22
D 35 0.77+0.18 0.79+0.17 0.81£0.16 0.85+0.18 0.96+0.16

A ZVETT G 2 LA WILET 4 [ B A 28 BAE FH (F=68.40, P<0.05) . 4 203477 J5 & el ILET- 4 K 58 40 ] b % P>0.05

#x6 BILIEFEGMFM-88LLE  (vis.5h)
N -
AU PR TITRT — 34\)3; nmﬁs A 124A
AfH 21 4049 417" 47+11 51+8 54+8
B4 19 38+10  29+9%%  61+8¥ 67+6" 69+5°
C#4 18  39+11 28+l 59+9% 61£9” 64+9”
D4 20 4048 32+10%% 62477 65+7% 67+7%

T DIRYFRTALN AL F=6.43, P>0.05; @ A7 RTALIN H 4L, P<
0.05;@VAYT IS % I B .C D A A] LA, F=0.56 , P>0.05
JULPR 2 5K S A T HE T 8, W2 s shpf g e i A Y
KMz, RZ bz gt oA e ™ =iy
PRZEREAR R ™ B S R AR AT L (R
BHICHEATE FERE AN, B B P g
PSS H AR IS T SR ) M AR . A )L
WUAEEZERT , 15 30 R B RIAEAE , LUK & o) 5
D7 1) S BERAITT [ 0 M e 25 e A Aot , A T
WA A 318 s G I . SR A Y
WUAEEZE W) T2 1 5 B3 JE OB #2228 BA
BTX-A J&— i Ay Jy iy (LA R st 3] , 25 5 24
YIAENILA R, BELTA A 245 2 fih £ IE IELBRE ) B, DX
M MALAEEZE . BTX-A H 42 A0 HRliaI 7 L
WA B A R s, K sty T3 ] i

510  www.rehabi.com.cn

BIiZE 4 5 T i —25 & Jt

AT 1) B X6 G S i KL BRE A A R [) 59)
BTX-A S, WFR4s R IR  fE R Jr i,
BTX-A 1 T 2H 7EFE A% MAS 343 F1 iEMG U )y T
D0 F 5 MR A 20, A [l R B A 22 ) G B 25 5
BTX-A 5T 1 H MAS 340 F Bk 3 @i, 34
A EA T ET, 124 H BME TR RTK . X
Y5 Smith SJZESHRIE i BTX-A TE LA th 2—4 Ji 35
BN e 23 3—e AN AH—3, 124015
AR TIRIT RIS, 3E B BTX-A VE S ] 7R84 I
PR X i SR LUK 7k e 8 4 A . [ B 55 Hoare
LG IE BTX-A T G256 2 R Bt 2 T B g o i b
et BB LRI BE A — 3. SEMG — Bl & B L
SURES MsRAS  FSIRE T 34U, N LY
O Bk, B A 22, s Bt sh i s RSB IL
Hi A GEMG) 1E i W 48 45 o A BIF 5T s 7 5
BTX-A Jii 34~ H sEMG # sk 25 iEMG BUE T ik
P 6, 12 AR L i 25 22 5 iR R L
H K95 31 HEMG $U(E 5 MAS B R, 3 HAERL
LU TR

DAFE LA TE 25 (00 2 224008 MRT, CT %45 A



PHEAES L 20184F 55335 55510

SR T MRIBUAS 55 /5 CT K % 75 1 HiL o2 o
SEAERRATE L B A A b 1 32 PR 55 IR 2 A AE 330
P INAR Rl T R B e N & 2= X (PR GE L= b
PR R HE A o A — S A M
RS, AT NARTGE] o RS S5 R
WS AN 52 465 A 1l S AT SO R, DR ZE AR LA
A EATRAR AT N . BRI EA LI
JEZS Fnr DURIE S A B MR B, RERS 5T i
(4 S H LA T 25 RN 24, S8 T ISR B LIRYT
RIS LA sh &5 725 4k . Barber 25" I7E 2013 4 1 K4
BT 2—5 % 1M O LHERS LS BTX-A JE LA
FEAFE 124 A IS AL BF5E 2 7R e s LATLIACRR
KU BE I ]S L HL Bk b 22% , 3 LR
SAESFEFWINAEERLHBEZES . W THEER
RIFIFIE BTX-A 417 S LR TE S TR, A
GE VLI B A 3 (5 T W2 A PR JULIR] B 2l 4
JULH S B L LA WEEE R 5 o e JILIA AR A8 T AR
R VAR A B D T, FURRE A2 41 S AN [R5 BTX-A
WS AIRIT RS C e 225 wirh 1A,
JUL PR AR T AR HE B R LT 2 o PR K 4 4
EBITIE 3.6 1201 2Pl UV PR RS A T R L LT 4
KE¥WHZ R AR, NN K&
FIVERERGNN 5 JULLT20 K8 1, 352705 JUL DA Wi 40 i 3 ]
RER DG b, BB L 1A H 32 BTX-A T
Sf—2T LT ST 52, 55l SR R] T fR, AR
JUWLPABE AR AR e ARl . (ERSE I g LIVLEF 4
KEEMIE . BEEIGYT I IA] A S K, R A E AL & UL
YR IR PR BTX-A W 5% MR E
ML, RN L E -

TEML K2 2 DI RE VT € J7 1T, GMFM-88 743 1
BIT LB, AR LB &3 & BTX-A 4L BT
K, 2 Ja B 6T IR B K i i . 44 F 34
AmrH i s, JF A B.C.DARER T AL,
BTX-A {EHFEF G 14 A R Z B LTC 1 52
FLR 12 2h D BB AT W , (H G 4 VA7 I TR ) 4
BTX-A VT S 2H 300 MU S A ACR B 8. . KL KAz 5)
LI BE A A0 38 91 A B A LK g 0 B A R 52 45
iR, U B LK 1 XA G2 sl T BB 1) B3 (U 52 )
Rz — WU B 5 IR0 SR S % LA
SEFZI A

TEAS BN 7 1T, BTX-A 1 52 S5 DL g —
U0} WM S i NN T N =8 3 T E
FLAEAR R 20 2 1) R UL St i) SR AR B 42, B AE
BTX-A {F J & AH X2 42 1 HAS [A]50) 5 21 =22 ] 2
A2EHM.

W5 s KA 8l i 2k BTX-A T 23T
P77 HE I3 BT 2 P R R R R AR R B,
BTX-A &k 3U/kg, # 1U/kg & 2U/kg J7554F, H.
ISP AERF I A Y, A SR E R TR LB R B
W, BTX-A FH1E 3—5U/kg Z [] , BTX-A fEik )4
FOR LS ISR A REIG IIm RS T 4% IF HoA
) 0] 2 21 2 (BT J5 45 T AR bn 22 57 0 B 8 A
o IR PRI LRI A s A BB 55 5 T
K2R % 08, TEMER 2 0 IRIT AR AT PR T, e
BTX-A {14 H ik #85m/Mil  RY 3U/kg 15 RIAT

B2 BTX-A [ 59 20 22 it o £8 LR 2 L 2
Do B 2 HASE LA & &, ARl BTX-
A TSI ARST R LRTE A B2 FIAR R s T
WERER . (AABIEMAAE AL R LR R R 1]
B/ BEVIES R AN R AL R — 2 SR
Al BT SRR BTX-A VAT IiRE )L 2 i
WU ZE By e 5

S22 Lk

(1] ZEWEBE, FEACK, N, S5, IPERESEHYE SC I WbniE K im
PRGN PR HDLRHIRRASE, 2014, 29(19): 1520.

[2] Moller E, Pedersen SA, Vinicoff PG, et al. Onabotulinumtox-
in A Treatment of Drooling in Children with Cerebral Pal-
sy: A Prospective, Longitudinal Open-Label Study[J]. Toxins
(Basel), 2015, 7(7): 2481—2493.

[3] Lowe K, Novak I, Cusick A, et al. Low-dose/high-concentra-
tion localized botulinum toxin A improves upper limb move-
ment and function in children with hemiplegic cerebral palsy
[J]. Child Neurol, 2006, 48(3): 170—175.

[4] Ubhi T, Bhakta BB, Ives HL, et al. Randomised double
blind placebo controlled trial of the effect of botulinum tox-
in on walking in cerebral palsy[J]. Arch Dis Child, 2000, 83
(8): 481-487.

[5] Wilken B, Aslami B, Backes H, et al. Successful treatment
of drooling in children with neurological disorders with botu-
linum toxin A or B[J]. Neuropediatrics, 2008, 39(1-2): 200—
204.

[6] Porte M, Chaleat-Valayer E, Patte K, et al. Relevance of in-

www.rehabi.com.cn 511



Chinese Journal of Rehabilitation Medicine, May 2018, Vol. 33, No.5

(71

(8]

[9]

[10]

[11]

[12]

[13]

512

traglandular injections of botulinum toxin for the treatment
of sialorrthea in children with cerebral palsy: A review[J].
Eur Paediatr Neurol, 2014, 18(5): 649—657.

O’ Flaherty SJ, Janakan V, Morrow AM, et al. Adverse
events and health status following botulinum toxin type A
injections in children with cerebral palsy[J]. Child Neurol,
2011, 53(2): 125—130.

Basciani M, Di Rienzo F, Fontana A, et al. Botulinum tox-
in type B for sialorrthea in children with cerebral palsy: A
randomized trial Child Neurol,
2011, 53(1): 559—S564.

Schroeder AS, Kling T, Huss K, et al. Botulinum toxin

comparing three doses[J].

type A and B for the reduction of hypersalivation in chil-
dren with neurological disorders: A focus on effectiveness
and therapy adherence[J]. Neuropediatrics, 2012, 43(3): 27—
36.

XUMs, EHE, BEE, & WA ERETTIUESSH S
S8 Al W R P PP AL (0], b R A B A AR A, 2012, 27(8):
703—707.

B, T, TF, %, ARARREZFIHAT 9~36 Ak
i S8 JLINE I ILEE 2R R BT RE PE RS2 1], o AL,
2016,18 (2): 123—1209.

Nordgarden H, Osterhus I, Moystad A, et al. Drooling:
Are botulinum toxin injections
glands a good treatment option? [J]. Child Neurol, 2012, 27
(2): 458—464.

Smith SJ, Ellis E, White S, et al. A double-blind placebo

controlied study of botulinum toxin in upper limbs spasti-

into the major salivary

[14]

[15]

[16]

[17]

[18]

[19]

[20]

city after stroke or head injury[J]. Clin Rehabil, 2000, 14
(1): 5—13.

Hoare BJ, Wallen MA, Imms C, et al. Botulinum toxin A
as an adjunct to treatment in the management of the upper
limb in children with spastic cerebral palsy (UPDATE) [J].
Cochrane Database Syst Rev, 2010, (1): 34—69.

Barber L, Hastings-Ison T, Baker R, et al. The effects of
botulinum toxin injection frequency on calf muscle growth
in young children with spastic cerebral palsy: a 12-month
prospective study[J]. Child Orthop, 2013, 7(5): 425—433.
Thom JM, Morse CI, Birch KM, et al. Influence of mus-
cle architecture on the torque and power-velocity character-
istics ofyoung and elderly men[J]. Eur J Appl Physiol,
2007, 100(5): 613—619.

Erasmus CE, Scheffer AR, van Hulst K, et al. Does motor
performance matter in botulinum toxin efficacy for drool-
ing? [J]. Pediatr Neurol, 2011, 45(5): 95—99.

Delgado MR, Hirtz D, Aisen M, et al. Practice parameter:
pharmacologic treatment of spasticity in children and adoles-
cents with cerebral palsy(an evidence-based review)[J]. Neu-
rology, 2010, 74(26): 336—343.

AR, SRIERT, ARG, & KR A TN FERERITGNA
97 i M R O A2 B 9 0k LS 0], A IR S AL RR A A,
2014, 16(7): 720—724.

Tedroff K, Lowing K, Haglund-Akerlind Y, et al. Botuli-
num toxin A treatment in toddlers with cerebral palsy[J].
Acta Paediatr, 2010, 99(8): 1156—1162.

ALK m A i e T B IR Btk ey > B
R

U A = B B 2 R 2 “Jb s 5 U 4 32 sl 0 (MND ) iR H A B i 2 > 9 #2018 47 A
23—27 HEAL 28T o ARZE P TP T bR R A e A SO R ) 9% g o, IR | N A B R AL S S50, 2
JPENFEALHGE MND () JERBAF ST, I PR Az BB AR AN 25 55 48 MND [I2 038 7 T 8 B , A MIND A G 1) 8 35 508
WA ORI B S5 S A 5 Wl 4 P e R R AR B A = R R RS RO R R A SR = B R R 2
TR T | K755
E-mail ; bssn1706@sina.com, B¢ ZR L% : 15901312366, 7KAE40 ;01082264446 , K

www.rehabi.com.cn



