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The effectiveness of surface neuromuscular electrical stimulation for relieving post-stroke dysphagia. A
meta-analysis of randomized and controlled trials Wang Jiangling” , Dai Xinjuan, Zhai Xiaoping, Du
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[ Abstract] Objective To evaluate the effectiveness of swallowing training supplemented with neuromus-
cular electrical stimulation to provide a reference for clinical treatment and further study. Methods Reports of
randomized and controlled trials of surface neuromuscular electrical stimulation in treating post-stroke dysphagia
were sought in the Cochrane library, the PubMed and Embase databases, the Cumulative Index to Nursing and
Allied Health Literature ( CINAHL), and also in the ProQuest, PsycARTICLES, CBMdisc, China National
Knowledge Infrastructure ( CNKI) , CQVIP database and Wanfang databases. All of the literature found was evalua-
ted by 2 researchers according to predefined inclusion and exclusion criteria and the data were extracted and com-
bined. Then meta-analysis was performed using version 5.3 of the RevMan software package. Results Eleven ran-
domized and controlled trials involving 576 patients were included in the meta-analysis. Together, the data showed
that swallowing training supplemented by neuromuscular electrical stimulation is significantly more effective than
swallowing training alone in improving swallowing function. It reduces the risk of aspiration and improves quality of
life. It does not, however, generally shorten the pharyngeal transmit time. Conclusions Swallowing training sup-
plemented with neuromuscular electrical stimulation is a promising approach for treatment of post-stroke dysphagia
and warrants further study.
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,ST R A MH I ZE ( swallowing therapy )
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Total (95% CI) 43 40 100.0% 0.07 [-0.36, 0.50]

Heterogeneity: Chi= 000, df=1 (F=0497); "= 0%
Testfor overall effect Z=032 (P=0.75)

2 A D 1 2
Favours [experimental] Fawvours [control]
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup _ Mean  SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
lirn 2014 255 147 20 155 107 20 37.5% 0.76[0.12,1.41] ——
Park2016 138 15 25 02 05 25 443% 1.02[0.43,1.81] ——
HEE 2017 -3 145 10 -39 088 10 18.2% 0.84 [0.08,1.77] B B E—
Total (95% CI) 55 55 100.0% 0.89 [0.50, 1.29] N
Heterogeneity: Chi= 0.35, df= 2 (P = 0.84); F= 0% 2 1 : 1 2

Test for overall effect Z=4.43 (P = 0.00001)

Favours [experimental] Favours [control]
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Experimental Control Std. Mean Difference Std. Mean Difference
Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI IV, Random, 95% CI
Fi7& 2008 14365 1851 30 101.24 2015 30 50.3% 216[1.52, 2.81]
$PMEA8 2013 -438 37 80 -B27T 51 &0 49.7% 4.21 [3.50, 4.92] ——
Total (95% CI) 80 80 100.0% 3.18[1.18,5.19] ——e——
Heterogeneity: Tau®= 1.97; Chi*= 17.389, df= 1 (P = 0.0001); F= 94% 4 2 7 2 4

Test for overall effect Z=3.11 (P=0.002)

Favours [control] Favours [experimental]

B8 2R UL P HL AR 5 7 R I 0 A % ek 5 M



PR RS 5 A 25 2018 4F 1 HAE 40 555 1 ] Chin J Phys Med Rehabil, January 2018, Vol. 40, No.1 - 53

0
0.2 o
%L
~ °e
004
= ©o
2 q o
M 0.6
n
0.8
1
-4 -2 0 2 4
SMD

B9 LAtz PR F e A5 7 A I 255 7 R DN 2 2 vt e 1 )

WFFEREATXT LE , DRI 1 AN A0 9 57 TPk AR O

AP MRG0 h Tl e AL 22 46 25 S 8y
WA P 22 , 5 VAT 150 0 A 30 2% 3t o ] SEE 4270 T o
iR 7 MR RH G UL PA) ) A 11 2 R 85 20 R PIAL £ 328 i i 2
AR Meta 73HT45 R, 1 22 JILPAY PR RSB 5 TR 1
SRR A A4 o I 8] b B8R E AN 1 T A IR I 2 B
AR/, 38 AT RS I AWTFE B R I, kA
FAURAT T AN G, WAL B N (R] 1 — s
IR RERY R AL R AR , REMER 194 I PR T AR 2 U1
Ty WA R A E AN RGN R 38 AR
A, 4 T BOBIETE R0 R X AR 5% B Al 4 s 14 18 1]
(I WEAR I 53 S AN (A 2505 ) | 3 m] AR A8 i 2 v
AR TR e B R BT T R i Bl i REAS (2
G B REALXT B

MR ZR LA R R A M I R R IR Y S

PAS F 1Al 7 A o 5 5 0 £ B8 i AR
WAL RAR bR, © A TE VESS H il B B R A SUE
PR A — AT AL bR - IR R
WU R e s s, 2 K AR A% S LA SR
AR U 18] 4 R 25 R 2K 20 B A R Y
DR 027 A 22 LA PR 8 R 6 14 o 1) 1] D
iZ Sl BRI AG E EE 20N DL R A AR
FEHCRF] AT BE AR Meta 43 H7 45 2R 7R, i
2 JILPR) P SRS IC 5 A )11 2 R 8 AR A1 5% T XU ) D
ARl TR A FE I R 300 5 1 T SRR R,
BARLL, EIERAE A G, LA 7 2t — P R
L0 ST R e 7y

AHIFERIA L Z AR T 2 i 2 o s ) P A B ]
TEATERRIFR, L7 QA SCHR AT BEAT7E—E B a5 o
Rl RGN AR AT AR B TSk, sh/b
JRABSCHR , 85045 i AT AN AR R 1 SCHIK , PR E— 25
Bro FTABIFTE 98 A SCHRAUA — BB 58 1R VR Y7 S
PEAT BT AL G 17 8%, OB dE AT W2 0 A, 4
Je AT ARSI LA IR R B AN B U A — 2
AR E IR0 HAT I 7 8%, D i R fie LR 36 7 SR 12k
R AU

= e

=

1. AL P R B 2 A T I R RE 8 35 1
IR RE (5 H R JCIE SR IE W R 4R R R R R
A M A2 32 T[]

2. M2 LA R SRR 5 A A I 2 B A e G SR
HEETI A A DRI A KUK, 488 i R i AR TG R

& % x w

[1] Hannawi Y, Hannawi B, Rao CP, et al. Stroke-associated pneumoni-
a: major advances and obstacles [ J]. Cerebrovasc Dis, 2013, 35
(5) : 430-443. DOI; 10.1159/000350199.

[2] Takizawa C, Gemmell E, Kenworthy J, et al. A systematic review of
the prevalence of oropharyngeal dysphagia in stroke, Parkinson’s di-
sease, Alzheimer’s disease, head injury,and pneumonia[ J].Dyspha-
gia,2016,31(3) :434-441.DOI; 10.1007/500455-016-9695-9.

[3] Gonzdlez-Fernandez M, Ottenstein L, Atanelov L, et al.Dysphagia af-
ter stroke: an overview[ J ].Curr Phys Med Rehabil Rep,2013(1) .
187-196. DOI; 10.1007/s40141-013-0017-y.

[4] Han H, Shin G, Jun A, Park T, et al.The relation between the pre-
sence of aspiration or penetration and the clinical indicators of dyspha-
gia in poststroke survivors[ J ].Ann Rehabil Med,2016,40(1) ;88-94.
DOI: 10.5535/arm.2016.40.1.88.

[5] Kind A, Anderson P,Hind J,et al.Omission of dysphagia therapies in
hospital discharge communications [ J ]. Dysphagia, 2011, 26: 49-61.
DOI;10.1007/500455-009-9266-4.

[6] Geeganage C, Beavan J, Ellender S, et al. Interventions for dysphagia
and nutritional support in acute and subacute-stroke [ J ]. Cochrane
Database Syst Rev, 2012, 17 ( 10): CD000323. DOI. 10. 1002/
14651858.CD000323.

(7] BUPEIR SR INA b 5 A WA R i A2 W 53R Y7 [ M bt Rl
ARk AL, 2012.

[8] Shaw GY, Sechtem PR, Searl J, et al.Transcutaneous neuromuscular
electrical stimulation ( VitalStim) curative therapy for severe dyspha-
gia; myth or reality [ J]? Ann Otol Rhinol Laryngol. 2007,116(1) .

36-44.
(9] SEHLM A MAREATITAL 53077 [ M].2 iR Jbat: AR T R4,
2017:122.

[10] Biilow M, Speyer R, Baijens L, et al. Neuromuscular electrical stimu-
lation (NMES) in stroke patients with oral and pharyngeal dysfunction
[ J].Dysphagia,2008,23(3) :302-309.

[11] Carnaby-Mann GD, Crary MA. Folstein MF, et al. Adjunctive neuro-
muscular elec-trical stimulation for treatment-refractory dysphagial J].
Ann OtolRhinol Laryngol ,2008,117(4) .279-287.

[12] Carnaby-Mann GD,Crary MA. Examining the evidence on neuromus-
cular electrical stimulation for swallowing: a meta-analysis[ J]. Arch
Otolaryngol Head Neck Surg,2007,133(6) ; 564-571.

[13] hEmaRlesy PP SR 2 22 2% ZE M0 LB B 12 W 2 5
[1]. etz Rl 2k, 1996,29(6) :379-380.

[14] Higgins JPT, Green S. The cochrane collaboration, 2011.Cochrane
handbook for systematic reviews of interventions Version 5.1.0[ DB].
The Cochrane collaboration. [ 2011-06-12 ]. http://www. cochrane-
handbook.org (accessed 20.10.13).

[15] Lee KW, Kim SB, Lee JH, et al. The effect of early neuromuscular e-

lectrical stimulation therapy in acute/subacute ischemic stroke patients



.54 .

[16]

[17]

[18]

[20]

[21]

[22]

[24]

[25]

[26]

PR R A S AR 24 AR 2018 4F 1 H45 40 555 18] Chin J Phys Med Rehabil, January 2018, Vol. 40, No.1

with Dysphagia[ J]. Ann Rehabil Med,2014,38(2) ; 153-159. DOI;
10.5535/arm.2014.38.2.153.

Lim KB, Lee HJ, Yoo J, et al. Effect of low-frequency rTMS and
NMES on subacute unilateral hemispheric stroke with dysphagia[ J].
Ann Rehabil Med, 2014, 38(5) :592-602. DOI; 10.5535/arm.2014.
38.5.592.

Park JW, Kim Y, Oh JC, et al. Effortful swallowing training com-
bined with electrical stimulation in post-stroke dysphagia: a random-
ized controlled study[ J]. Dysphagia,2012,27(4) : 521 -527. DOI;
10.1007/s00455-012-9403-3.

Park JS, Oh DH, Hwang NK, et al. Effects of neuromuscular electri-
cal stimulation combined with effortful swallowing on post-stroke oro-
pharyngeal dysphagia; a randomised controlled trial[ J].J Oral Reha-
bil, 2016, 43(6) :426-434.DOI; 10.1111/joor.12390.

R X, REE, %, VitalStim R IEYT UBA I KR
TRIT ARG A P A W BE AR TR T R EE AR, 2013, 33
(21) :5351-5352. DOI:10.3969/].issn.1005-9202.2013.21.067.
RIS, Tk, P, A, SR AR 2R LD A RIEOR & A I S BE I
ZRIAT e TR AT D RER B BT RO [T ). rh AR R 22
FEE 4, 2014, 36(4) :274-277. DOIL; 10.3760/cma.j.issn.0254-
1424.2014.04.008

2RV, KT , 2505, MR LEA H RO A rh S AR IR RS T AR T
MIsE[ 1], PEA TR ,2017,12(3) :207-213. DOL: 10.3969/
j.issn.1673-5765.2017.03.003.

TR, PME 8 S BINEEG B IIG T X I A6 v A T
RS ()], AR Py BB 2 5 e 2 AR, 2009, 31 (12) : 839-842.
DOI: 10.3760/ cma.j.issn.0254-1424.2009.12.016.
RIS R Ak b 2 L A F R SRR i A e i A
i B0 A MR I Rl R T B Wk S A3 Bl BE B R [ T ] rh A g B
PEap S R 2, 2017,39(6) :427-432. DOI; 10.3760/ cma.j. issn.
0254-1424.2017.06.006.

HSHAR B0 SR B 45 i 22 LA He BRI k3R o7
I S A A TP T OB [ )] P AR R R 2 S R A A
2013,35(3) :201-204. DOI: 10.3760/cma. . issn.0254-1424.2013.
03.011.

R, 3% A 4E S A 22 WL DA v R S A T Tl AR T 25V o

[27]

(28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

AP R AR AT [ )] AR Rk RS A (RS2 R ,2011,40( 1)
98-100,112.DOI:10.3870/j.issn.1672-0741.2011.01.023.
Sun SF, Hsu CW, Lin HS,et al. Combined neuromuscular electrical
stimulation ( NMES) with fiberoptic endoscopic evaluationof swallo-
wing ( FEES) and traditional swallowing rehabilitation in the treat-
ment of stroke-related dysphagia[ J].Dysphagia, 2013,28 (4) :557-
66.DOI; 10.1007/s00455-013-9466-9.
Jang S, Yang HE, Yang HS, et al.Lesion characteristics of chronic
dysphagia in patients with supratentorial stroke[ J ]. Ann Rehabil Med.
2017,41(2) :225-230. DOI; 10.5535/arm.2017.41.2.225.
Kim YK, Lee SH, Lee JW.Effect of vallecular ballooning in stroke pa-
tients with dysphagia[ J]. Ann Rehabil Med,2017,41(2) :231-238.
DOI:10.5535/arm.2017.41.2.231.
Steele C M, Gracemartin K. Reflections on clinical and statistical use
of the penetration-aspiration Scale[ J ].Dysphagia,2017.[ Epub ahead
of print ].DOI;10.10-07/500455-017-9809-z.
Steele CM, Cichero JAY. Physiological factors related to aspiration
risk ; a systematic review[ J].Dysphagia,2014,29(3) :295-304.DOI
10.1007/500455-014-9516-y.
Zhang J, Zhou Y, Wei N, et al.Laryngeal elevation velocity and aspi-
ration in acute ischemic stroke patients[ J].PLoS One,2016,11(9) ;
€0162257.DOI; 10.1371/journal.pone. 0162257.
Lee T, Park JH, Sohn C,et al. Failed deglutitive upper esophageal
sphincter relaxation is a risk factor for aspiration in stroke patients with
oropharyngeal dysphagia [ J]. J Neurogastroenterol Motil, 2017, 23
(1) :34-40. DOI: 10.5056/jnm16028.
Kim H, Park JW, Nam K. Effortful swallow with resistive electrical
stimulation training improves pharyngeal constriction in patients post-
stroke with dysphagia[ J]. J Oral Rehabil,2017,44 (10) ;763-769.
DOI; 10.1111/joor.12538.
Rofes L, Arreola V, Lopez I, et al.Effect of surface sensory and motor
electrical stimulation on chronic poststroke oropharyngeal dysfunction
[J]. Neurogastroenterol Motil,2013,25( 11) ; 888-¢701. DOI. 10.
1111/nmo.12211.

(1 H 9 :2017-12-21)

(AR S - Bty )

b

®

AT 2017 A5 12 W TE A i R FE O TSR NS < PAT AR U DT R L ) XA I BE Y
RO —3C, R E R A PRI A E 30 H B (81472153) o RIVER I, IR SC & R RAERR I, FRILUEI



