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Application of surface electromyography-guided oral motor rehabilitation training for children
ZHANG Jing, WEI Xinyan, WEI Juan, LUO Ming, HUANG Meimao

Department of Children's Rehabilitation, Liuzhou Maternal and Child Health Care Hospital, Liuzhou 545001, China

Abstract: Objective To investigate the application value of oral motor rehabilitation training guided by surface
electromyography (EMG) monitoring for children with cerebral palsy. Methods Sixty children with cerebral palsy and oral

dyskinesia treated in Liuzhou Maternal and Child Health Care Hospital from January 2016 to December 2016 were selected

and randomly divided into control group and observation group, with 30 cases in each group. The children in control group

were given routine oral motor training, while those in observation group were treated with oral motor training guided by
surface EMG monitoring. Both groups were trained for 12 weeks. Before and after training, the oral muscle movement

functions were evaluated with the language development assessment scale (S-S) and oral motor function assessment scale
before and after training; The Root mean square (RMS) of infrahyoid muscles, submental muscles and masseter muscles
were determined by surface EMG. Results Before training, no significant differences were found between the two groups in
scores of S-S and oral motor function assessment scale (P>0.05). After 12 weeks of training, scores in the two groups were
increased (P<0.05), and observation group showed more significant increases than control group (P<0.05). Before training,
the RMS of masseter muscles, submental muscles, infrahyoid muscles in relaxation and active states didn't showed any

statistical differences between the two groups (P>0.05). After 12 weeks of training, RMS of all muscles were increased, and

the increases of all muscles in different states were more remarkable in observation group than control group, with statistical

differences (P<0.05). Conclusion Applying surface EMG monitoring in the rehabilitation training of children with cerebral

Keywords: cerebral palsy; oral dyskinesia; rehabilitation training; surface electromyography

palsy and oral dyskinesia can enhance the effect of rehabilitation training and improve the oral motor functions of children.
(e H #7]2017-09-19

1
[E&TE P [ 6 X THZEH8(22016790)

[1EZ B )ik , Bl 32T BE I , E-mail: 3197144582@qq.com

[l

R E e (IR ) S — 21 35 B A7 A 1) FP X Pz 2
TS T ik 3% Bl 32 BIRAE W, 3o Pl e e A2 v



- 1268 - Hh R B2 344

TR B AR LB 2 Ly LR R AR UEA TP 05 T K
B ILBERNEEEN , BILEZ R W
Wi BB AR SRR Gei R W, I R L
1Az Bl i e A2 %20 25%~100% ", 1] 5 | ek
RGN s, S 20t e R, ™ w2 LA
KEEKHEZN. WITFHFEY LM, A 80%L 471
e s LI PR R R B0 5 TR A . H Rl R
H 32 2l 23k T U RE 3838 b at 28 L, A4
1 22 E | 1 s S A8 R S I 25 55, (0 LI 30
RS IRIT IR PAFAE 2 VI OCH A H 0k | 3l F T
BRI G SEO R Z N R 4s T, Tk
A BTSSR S MR, 76 MR B L 1T 5832 o)
JE 52 I e rp 17 2 T UL R A B T 2 WL 2 B L
ZLARES , A A HoRE e A B[R] mT AT BB LR &
IR FE L PR 98 55 F2 B, 48 5 A2 01 507 ZE 9
A B ROE SR 2 i R L B R S T
e B R E S B ILS 58 B . Hard
A R R T T T AL F PR e s ) L B i2 B A3
SEVPAN BV R EA TR 5, (E B /A SRS LA il
FELJLH R SR E N e 0. T
I, A 2 T UL PR DA i L 2 1R s sl
YRR E IR R T R A, BT IBGA 14 60 1] £
JURBTF T X RERFST

1 ARETE

1.1 —fg&ER

PEFE 2016 4 1 H ~2016 4 12 H MIHN 115 1 2 44 i
B W3 9 60 Bl ik e 1155 325 3 e i )L 28V A 1F 9 %
%o WAANRAE I G GRE 11 A2 3 A 12 W b
HES AR 1.5~6.0 % KR A A B R R E 1
HEBRARAE : A IR AL A PR & 5 B I UL R
B B IR A I O B D) RE R AT G
BRCE I o R TR BT Lo R xF
MR S5 UER L 45 30 (] . Xt HRALH 55 22 141, £ 8 9l 5 4
04 1.5~6.0 %, FH1(3.5€1.1) % g4 10 . A Bifi iz
A3, IR AR 1 9], BE 2B RUoRE 6 B3], R 2R HBURE
1045, WA 5 21 ], 20 9 1] 4F 18 1.6~6.0 %, °F-
¥1(3.6£1.2) % s Wi 43 4 . ARl 20z s B 12 ] IR &
RY 1), PR 2R T e 7 191) , PR 2R T NURE 10 5], PR AR
JLIEAGER 22 g2 3 X (P>0.05) , B W]

Het
1.2 ik
X BB ZH R R0 1353z sl k. IRy ar it T

1R iz Bl R R AL, RS L 17 s B A1
Bl iz S ZR07 58, BRI — X —48 T, 12

TRITE W IEAT , ALHE 1 BRI L s S 2R
A RIS 12 78 . LB I A 2% 1 JULH ) i 4
ST ORE SN ZR . RIS RAR A " A
(1) SA7550 U i {ILEBAN , SR Ag/Agel FImTHLIY , R
ENLRBAF =, DL AT & ROR , 3E BHAT > 100 MQ,
SFRER Y8 K 10~500 Hz, RAELE 0.1 uV, R 55 %
2 048 1ii/s, 25 1 000, RAEWLHLAE 5 , ARG R L
Pl 235 SR il 22 13 sh I 2k SR W, 8 7 1E #1152 2
W (R =N N RGNS DS iy SR e I )
NEIE 3k TF T F T8 KON AR T T 408 s R
IFATIBIH A B RIS B 52 3h 5 5K o)
M BBRORR T 600 I T LAY 5 % 10 s ] BT 1 s P
MEA 9 000 5 B BRI, T 1 s S s /R B BEL
W SR AR IR T R ASERSE BRI TG B S R
LA, = RE WL S TS AL, 3 m D s AR RS, Rl
I BE T A0S J S, BRARG LUK T 5 IR R
PR, 7 FET DA SR R4 LM 5 AR S | e B | -
PRI FE RPN, e A 5 AR PR, B 45
IR 10~15.  FiRUIZR 1 /d, 5 U/ JF AR H6 R T
JUL EEL T A 0 5 SR R I R B A I R S R
12,
1.3 MEFEHR

CIERZ SR UIZRAT Ik 12 AR H1E
HREVEER(S-S) Iz s el & X7
A G UL CRLRIZ sh DI RE F 5 12 AR 1 S5 T
i, S-S EBREILIET FAAE 1 BRI T5L
PRAFIB R RAETE 5 K BIRGE , mR M IE R4, o
Sy RORNE T AR IERAT . IS ST RETTAL R
A T 5 S8 s E AR , PR, Fm
FEIZ S RERCGE A 2 o VIZRAT U2k 12 JE R
FI LA I fE UL T WL 20 LR e LR T
WLHL ¥4 5 AR 1B (Root Mean Square, RMS ) , ) 51 & il 5
3, BUSE.
1.4 FitEFR*E

BT AT B 15 5% A SPSS 20.0 Ge itk - 80%
BERHA x* R, T ORER T ¢ A5, 5 A ) e A4
KT 225007, HNAT LSD-1 K6 5y, P<0.05 M 2= F K
it

2.1 WARJLIIZRE OSSR E LR

YIZRAT, P4 S-S 3 | F136i8 Zh I e T4l 3 L
BESICG A E X (P>0.05) , 45 12 8, BiLH RSy
¥ EFH(P<0.05) , LS P43 1 e B o 146 R 4
Xf 2 R B G E L(P<0.05) , L 1,



12 sk, . LA PP o )L 1 s sl ZRRER BB T RCR - 1269 -

1 MERJLNERIE ORBEHNRERELLR (Y, x+5)
Tab.1 Comparison of oral motor function improvement between two groups before and after

training (scores, Mean+SD)

Group Evaluation time Table S-S Oral motor function assessment scale
Observation Before training 24.61+£5.26 33.41+4.46

12 weeks of training 56.81+6.31% 63.71+5.44%"
Control Before training 24.71+5.45 33.4745.12

12 weeks of training 46.77+7.23* 52.46+6.24

S-S: Language development assessment scale (S-S); Compared with before training, *P<0.05; Compared

with control group, “P<0.05.
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RMS: Root mean square; MF: Median frequency; Fig.1a was the surface EMG of the left masseter muscles in active contraction for 20 seconds, with a
RMS of 9.00; Fig.1b was surface EMG of the right masseter muscles in active contraction for 20 seconds, with a RMS of 36.28; Fig.1c was the surface
EMG of masseter muscles in active contraction. The MF of the left (the purple) and the right (the green) masseter muscles were 155.0 and 205.0, respectively.
The maximum MF and minimum MF of the left masseter muscles were 185.0 and 72.0, while those of the right were 256.0 and 122.0.
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Fig.1 Surface EMG of masseter muscles in observation group after training
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Fig.2a was was the surface EMG of the left submental muscles in active contraction for 20 seconds, with a RMS of 22.65; Fig.2b was surface EMG of
the right submental muscles in active contraction for 20 seconds, with a RMS of 16.07; Fig.1c was the surface EMG of submental muscles in active
contraction. The MF of the left (the purple) and the right (the green) masseter muscles were 115.0 and 78.0, respectively. The maximum MF and minimum

MF of the left masseter muscles were 126.0 and 82.0, while those of the right were 101.0 and 56.0
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Fig.2 Surface EMG of submental muscles in observation group after training
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Fig.3a was the surface EMG of the left infrahyoid muscles in active contraction for 20 seconds, with a RMS of 11.83; Fig.3b was surface EMG of the
right infrahyoid muscles in active contraction for 20 seconds, with a RMS of 8.71; Fig.3c was the surface EMG of infrahyoid muscles in active contraction.
The MF of the left (the purple) and the right (the green) masseter muscles were 44.0 and 92.0, respectively. The maximum MF and minimum MF of the
left masseter muscles were 49.00 and 40.00, while those of the right were 113.0 and 79.0.
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Fig.3 Surface EMG of infrahyoid muscles in observation group after training
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Tab.2 Comparison of surface EMG measurements in two groups before and after training (nV, Mean+SD)

RMS of masseter muscles RMS of submental muscles RMS of infrahyoid muscles
Group Evaluation time State
Left Right Left Right Left Right
Observation Before training Relaxation 2.32+1.26 2.16x1.11 3.41+1.25 3.42+1.21 3.51+1.03 3.26+1.05
Active 5.71+1.45 5.46+1.34 7.12+1.44 7.09£1.23 7.22+1.64 7.11£1.51

12 weeks of training  Relaxation 3.45+0.66*"  3.33£0.41* 5.01+£0.36*  4.68+0.41*" 4.81+0.33*  4.72+0.35*

Active 8.23+0.41%* 8.14+0.39%" 9.97+0.46* 9.21£0.65* 9.52+£0.47*%  9.31+0.38%*"
Control Before training Relaxation 2.35+1.25 2.15+1.13 3.42+1.26 3.40+1.22 3.52+1.04 3.25+1.06
Active 5.72+1.46 5.47+1.35 7.13+1.45 7.11£1.19 7.23+1.66 7.10+1.49

12 weeks of training  Relaxation 3.01£0.12* 2.914+0.23* 4.214+0.25% 4.01+0.16* 4.21+0.14* 4.11£0.13*

Active 7.23+£0.41* 7.13+£0.41* 8.21+0.45* 8.14+0.33%* 8.23+0.36* 8.09+0.45*

EMG: Electromyograph; RMS:Root mean square; Compared with before training, *P<0.05; Compared with control group, “P<0.05
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