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Effect of external diaphragm pacemaker combined with swallowing function training on improvement of dys-
phagia after stroke ZHANG Meng-fei, YE Peng-ying, PENG Zhi-yong, et al. Department of Rehabilitation Medi-
cine, the Third Affiliated Hospital of Sun Yat-sen University, Yuedong Hospital, Meizhou 514000, China

[ Abstract] Objective To observe the effect of external diaphragm pacemaker( EDP) combined with swallo-
wing function training on improvement of dysphagia after stroke. Methods Eighty patients with dysphagia after stroke
in the Third Affiliated Hospital of Sun Yat-sen University, Yuedong Hospital from April 2017 to May 2020 were divided
into the observation group and the control group by random number table method, with 40 cases in each group, among
whom 4 cases dropped out, and 76 cases were finally included for the statistics, including 39 cases in the control group
and 37 cases in the observation group. The control group was given basic training of swallowing function, and the obser-
vation group was treated with EDP on the basis of basic training of swallowing function. The patients in both groups
were evaluated for the swallowing function and the quality of life by Standardized Swallowing Assessment ( SSA) and
Chinese Swallowing Quality of Life Questionnaire( SWAL-QOL) before and 4 weeks after treatment. The incidence of
pneumonia during the observation period was compared between the two groups. Results  After 4 weeks of treatment,
the SSA scores of the patients in both groups were significantly lower than those before treatment (P <0.01), while
the SWAL-QOL scores were significantly higher than those before treatment (P <0.01), and the observation group
was better than the control group( P <0.05). The incidence of pneumonia in the observation group(8. 1% ) was sig-
nificantly lower than that in the control group(33.3% ) (P <0.05). Conclusion EDP combined with swallowing
function basic training can significantly improve the swallowing function of stroke patients, reduce the incidence of
pneumonia, improve the quality of life, and the effect of the combined treatment is better than that of the simple swal-
lowing function basic training, and the combined treatment is worthy of clinical promotion.

[ Key words| External diaphragm pacemaker( EDP); Stroke; Dysphagia; Quality of life



hEEAREY: 20204 12 F13 % 412

A M A 2 ki 245 i WL RORE 2 — , BIFFE BE
IR, SRR b S A A B A Y A R R Ik 30% ~
78% ' AL AERE RS AT 0 B RO RO, B
SLHEBFHEEFRA R, B K B2 S,
WA RE R BRI S BB AN R, L3
ENSNIIEIASIRECIS AL iUl e o Y
ALY (external diaphragm pacemaker, EDP) [ FEAC
Jir PR Dy R F IR P 22, 5 LR TR L 4, 3 ot S
JL_E Aok Bl SR A A T R AT 36 I 1
Ao 7 ) BE A 252 A8 i A v s A R e AR
BB d B IR T AR SRR IR
W50 I IR A R R A DO, AS BIF 5 A BE A
b R 2 S A R R A R ] EDP KSR 2
RESLAL I 2% , LI R GEAE T
1 #REHE
L1 —f¥OR SRABEYLE 7R 6 201704 ~
2020-05 FEH LI BT 275 = 5 g B R BE e e A P 2
BH2 WA IR 5 7R RS 80 71 £ 35 B AL 434 U
FRAA AN RAZH , B2 40 ], oo BRAL 1 ) A AR
MR BT E , WEEAH 2 IR REIC & PEAG 1 I 2E i
IIE AT E RRESE L, BIATEAGE TSR IR
RIS R 76 5], Horbo R 2H 39 4], M%< 37 i,
PR H — OB 2E R R Ge T #3E L (P >0.05) ,
HAW M, k1,

F1 WHA-BFHLE I, (2£s)]

A B ( 53 — —
B & BoAEZE
SWEEd 37 21 16  53.32+6.57 22 15
popiiEi| 39 20 19 53.62 +6.40 25 14
X/t - 0. 062 0.202 0.032
P - 0. 804 0. 841 0. 857

1.2 ZAASHEERbRIHE  AIASRIE: (1) 4742 30 ~80 %7,
JRRET ~90 d; (2) FF & AR R 2 bR I+ 28 il CT
o MRUGESERI2 e ™) 5 (3) gtk 1 e
72 ( Functional Oral Intake Scale, FOIS) ' <6 4},
FERAFAEAT R G ; (4) BRI TE iR (5)
P A EIIRESE , TSR ; (6) BE K IRE
BHERIE AT HEBRARUE : (1) ™ FHAIARIERT , fa 1
H5 AR 255 3% ( Mini-mental State Examination , MMSE)
Vo AR IREF LRI 5>, SCEH <17 43,17 3 </
2 <20 43,20 43 < 2R <22 43,22 4y < REEA <
24 5315 ()W R s (3) 7 0 il 0y A
ATARMEATEE & 5 (4) HCUCR IR & A A ) BE AT

- 1259 -

L3 Ry rk
13,1 XHRd
1 %&/d,5 )/,
L3 L1 DRseiilgr (1) f T ok A bt il
81 N RO R T 7 5 SRR (2) [ R
PRENEERNUR BT HERE R AL AR
BN BIREE , Ft 2 N R A S F B B e R S g
B R

1312 mggsshilgy (1) F W6z sl m 4
s 7 R Wshiz s s Btz sl (2) IRtk
pegn I RSl L =N = ) =3 M = 3 B =2 S
iz 3.

L3. 1.3 BB FIE (1) AT Rk IR
— HAUE B R OIRS R R I i — 2,
T MR 58 8 5 AT B, 7525 5 W — W, e JR A2
IEH WP o 37 I AEAT T K AT IR 5GP 7ty A
PP R SRR R KA. (2) F AR WA < A T i)
FHSCWLA T 8% 1, 1k Sk AE F i 4 B 1] )5 1Y
T i S MRS 7 A g, I HL AT LA B A i
RIREHAIH, (3) I THE/R ARAT B AW, 3=
SELPL S PR FE M AR 07 B TR AT SRR Sk B
T, S8R B R B A I

1.3.2 WA Teoxk B Y LAl B I5C5 1 1] EDP
FATIRIT o IRYFISIE] DY 20 min/ ¢k, 1 /d,5 /T
A )N S A B AR DR BRAS ) AR 7, B
HLO-GJ13 A, Jiisfdi %4 40 Hz, Jiicinfr 6 24 200 ps,
EFRECH 9 R/ min, ZALER A W ZH HL A, v AR I
B ARYT T R /N AR U T o A 7L 8 LA
T 1/3 BYALE, BB AR T B b 2 5 ],
IR AT 22 LB i IR A 2 i) Ak, (R i I LS 4
o IER JULTE 2y i B2 486 o SR8 By IR 30 g 1 o
ol EEE K,

L4 PEETE aRlTHGITRIANG YT 4 G X2
HAd bR ER S RETT & F 3% (Standardized Swallowing
Assessment, SSA) 7 PRAEILE AT B, HC A ULEE 0
AR MR R 3R, I 58 J R SCRRUAY WA A A7 Jo o
Z% ( Swallowing Quality of Life Questionnaire, SWAL-
QOL) " [y PFAY | HLASAI Y R IG AL A7 B4y (1)
SSA FH 5N = FR Y B — BRI S I R AS AT, AL 35
PUKF Sk SRT Ry P s i & B
Z ) Mk DRE SR B R, S 8 ~ 23 41
SR R E T —R0K (5 ml)  EAT 3K,
WA ToMkiz gl I AR AE IS O, B3 5 ~ 1L 43
A 2 LA EOIE S, MFEATE =R O PPAG - 1E AR

2 TAYH DI RERLA I 25,30 min/ IR,



- 1260 -

Chinese Journal of New Clinical Medicine, December 2020, Volume 13, Number 12

FAME 60 ml 7K, 0SB AE 56 U TT L T ], WA
TCNZI , AT R SRR AR S , By 5 ~ 12 41
RGN 18 ~46 43, 43ROk & , 1 W v IR
NREBZE o (2) H3ChR SWAL-QOL A28 L 1 3FAG A
W o A R8O o ) R S PR 3 R 8 2 UL M
b PP AR A A R A R 1 2B A T KO IS T T E
NP AR BRSPS . A
44 T H i T 1 ADNEERE R Likert P47,
O3 1 ~5 HASEL, S I R 1(0 43) Fom™ —H
A7 225 40) R & HAT 3(50 4 ) R A B
A7 475 53) Fon“JLPIRA” 5 (100 43) Fon“ A
BT 1357 IXTAITE 44 ~ 220 3 2Z [a], 195943 18
TNRE AR T, (3) il 98 & A R E S K
APERG A S Wikm o™ 454 o, i o e 2
i 7S RRRE N AN A7 & (N Y4 SR
PR J L M 5 Jilidh CT 8 X £ Mg A 25, J) e il
L5 Gitegdrik  WH] SPSS22. 0 Gttt AT 4k
oA, IR AT OB DA AL £ bRifE2E (x 5)
FOR A LR P ST AREAS ¢ 430, 20 AR
FHBCXS ¢ #5555 THECPER AR (% ) F0R , 4] LL R
X K. P<0.05 h2ZE AL
2 #R
2.1 W4IRITHTSE SSA PRt JRITHT, W4
SSA PFor 22 R TG XL (P >0.05) 53697 /5, M
T BIFEAR(P <0.01) , HOUERZAL T X HELL (P <
0.05), W2,

£2 WHBTHE SSATELE (2 s), 4]

a m ik i) hITE ! P

WIZE 37 34.32+3.34  24.43+2.79 13.823  0.000

XHEZL 39 33.104.02 25.69%2.55 9.721 0.000
t - 1.435 2.057 - -
P - 0.156 0. 043 - -

2.2 PidiAIrATIE SWAL-QOL PR A R,
P2 SWAL-QOL #7322 ogeit o B (P >0.05)
BTG, AL B8 (P <0.01) , WAL T
XHHRAL(P <0.05) . W3,
%3 WU A E SWAL-QOL 3 2 B[ (2 x5) , 2]
41 B BE IRITHI BITE t P
WEELL 37 94.62+19.62 181.16+15.13 21.246 0.000

XHEZH 39 94.26+19.10 142.51 +£18.18 11.427 0.000
t - 0. 081 10. 045 - -
P - 0.936 0. 000 - -

2.3 UL A S A= AR LA LSRN R e A AR

TRHRA, ZEFA G R (P<0.05), kK4,
T4 AW REAEELE (%) ]
4 %% il 9 KA %
WA 37 3(8.1)
Xt HRZL 39 13(33.3)
X - 5.831
P - 0.016
3 itig
301 ARWRRERHE IR AS o L o A i

30% ~78% " PEE RN E AT R, HAT, IR
X B 2 A TR B R 2 SR PR A MR S B ) 1|
SRLMEHETREDRE R A . 3 O IR N %, A B
TR R BRI VKT, 5 R A W S 5 5 280 F IS I
T 18 SIREYIZ , T U5 TR R A S U RO 2545 , 32 v
WL, e L P 5 05 FH 7 R 4l B 732, ge itk — 2P
BT IIAE, 32w A L DRI I RE X
TR ThRe A AR, P B 2[R A H A ) L
WK 175 MR 65 A ] £ i 300 445 44 , A i 24 v 28 25 1)
I SHREUI 25 ) T ok 3 4 R s il T
IIREAL T8RS, 75 WA 15 B 6 T BE 22, 73 W i
YIS B ES T S RE S I RA T 0
W H R IR T M R 5 5 R R R 2 5 A 4%
TR B B R S R, PR TE MR AT R R S A

ik 4 1 ) LT 8 D R 4 B R A T

3.2 IR AUE I G Sl g, He b R LR i
IR o5 SRR B EICIR A5 70%  ~ 80% F) Il 5
Y EDP R TR C A 30 K4ERI S, H T
VR B 2 o b 25T LA Sh RE T v 038, 5 1A IR LA
AR | B T R AT R R AT A
S DT R 4 LA 32 3 3 R A i 588 3, AL
A PIDIRAS T 0Pz Bl 08 Ak L
S P 252 I 0% R 5 5 o B2 PRI IR )32, 3 EL X
FHZNUA RGBT L PEIER LT A B3
FERE o I B A SR 5 R G ) W R 7 I
AR ERHOC . Al 1 s A RP I AR A v IR, e
WELR A5 % T B P, WO 326 28 90 AR 0 5 1 M0, I
W T M ERTTES , SRR , BT REEE A A A A
B A 1 DRI T R I 5 0 8 B E X
DIRERIIKE oG 2E, eAb, B AEPE A% ik iz S
T RIS S A, IEHIRAT, M
T A 5 A T AR IR R TG S, (A I R A AR
F T M s e K R LU AR T, R RE



hEEAREY: 20204 12 F13 % 412

55, IR, RS 5 E WA R A
BF5E i@~ EDP o] 51 i@ Ll 4 1y g am' ™, HLAE %
SN ST e X 0 LR A T i R g i 42
e AR AR G URE 55 PRI LAY P . PRI, EDP
A A A5 R 3 50 ) RE AR A I IF I 3 ) ) RE , 32
e HE RS R P A SE R I RE , B ARE £ KUR: , AT
FERATIR I RE , X S AT S A RARART , HAR AL S
fpiE— 25T
3.3 TEBE A I B A B A A I R AT 5 v, A A R
FATIH A FRAS A FI D BE 5 T, 2240 1 AW B he ot £ 3
AR R, S TIAEZHZ(World Health Organi-
zation, WHO ) TAZAy , A= 17 51 125 RE 4 TH 1] 2% 590 1 14 LA
Y FWURSZ A BREAR 2, I 5 98 R T A4S B
R A R SO SR L B, ARSI
SR AT IR D BEAH O Bl 2 A [] I, 132 H 8] A 1 A s
XfHAAE B2, Bk SWAL-QOL 1y 34 &
TR, 5 0 A M s i S5 A A o Y PR R A A T
IR 18 2 R A DG A R i) R PR T 15 V) 8 S U
T4 ALAE R B AR DL A o ARDFFER T
EDP S AF TN REIN 2R 01697 7 58, REA R0t i %
I 2 v A e 5 2 ) A W 0 P R AT R, DAL TG 0
SR A AL R R ) 8 e 5 7 | B 9 3 AN 3 J, 4 e
T a], MU R Ty 2 S e A e e
S IR T AR B R A AR T AR B R SR
i AR B0 A0 A5 B AH L A, AH O B T 1 4 Bl D2
A M i S5 £ A O 1) 2 R PR 2R e e A
TR A, P A A SR AS 2 T T
25 B ik  EDP 15 A W 2 B8 B Al )1 25 F T ik
AR A A R A B8 P A R0 LA IR T B, £
TRITRICR  BRARM 28 K A= 2, [ 3 1 AR A7 Bt o
{EAS R
S0k
L EREM, B 2, X0 8GR U Y B ZRES A R H A I R
SLNGRIAYT I rh s 7 W B 5 7 O [ 1] A B e 2
BEs 24,2017 ,39(1) 127 -29.
2RI, W R PARSMIR LS R 1 1 P B B R[] i PR
SiZeik 2017,37(9) 11978 - 1984.
30 EWE SRS ISBE )], h R, 1996,
29(6) ;379 - 380.
4 Crary MA,Mann GD, Groher ME. Initial psychometric assessment of a

functional oral intake scale for dysphagia in stroke patients[ J]. Arch

Phys Med Rehabil ,2005,86(8) :1516 —1520.

- 1261 -

5 R, MG AR X SOTIMESERR R LM ]. 2 B Jbat: AR T
A A, 2010221 - 222.

6 A EF T EIM]L 2 IR st ARTAE iRt , 2013 :224 -

225.

7O ALEY ORI, S5 R I D RE DT Lk 3R A I PRV
WEFELT]. A B2 5 A J% ik ,2008,30(6) :396 - 399.

8 IRIGLL,INFSETT, U7 HLAL, 4. 7 M- 4 RIS i 4 v 7 A e
SBEARSCHEN R BIBIFTE [T ]. FrAdP %K ,2016,51(3) :294 ~298.

9 WFETE, Fe AL, X R, S5 AR SO WA A i B ke K
JERBITFE[T]. rhAe e 27 S R AZ 7%, 2016,38(9) 1669 ~673.

10 A AR RIS DR T P 2 b 7 WA e i S o 4 7
FARCR L] 205 ,2019,28(16) :3070 - 3071.

1L HREH A, HOR M, 28 IR b 1 W B At A B A T S R
5 il 3 ST RE BT BAE A LT ] AR R 2 24,2020,
100(7) :504 -505,508.

12 Bk A A, WL IR U BORTE ST B 0T )
REE ALy WA N SRR ()], o B B e 5 52 8k, 2015, 21
(2):157 - 162.

13 Basso-Vanelli RP, Di Lorenzo VA, Labadessa IG, et al. Effects of
inspiratory muscle training and calisthenics-and-breathing exercises
in COPD with and without respiratory muscle weakness|[ J]. Respir
Care,2016,61(1) :50 - 60.

14 Jung B, Moury PH, Mahul M, et al. Diaphragmatic dysfunction in
patients with ICU-acquired weakness and its impact on extubation
failure[ J] . Intensive Care Med,2016,42(5) :853 —861.

15 J& uhL R mE K AR RS U A S DT
SRFE RG] B A TR TR ()] b E Ak R 2, 2019,
27(9) .10 - 12.

16 £ NI, B ZE AP ARG TR T]. P EEL
Hig 5528 ,2016,22(2) <160 - 163.

17 A, DAL, iR, 4. S0P D RE I o0t I 2 v ) 7 T
BEfHE AT W RER R IR [T ], P IR 2 5 R R,
2015,37(3) ;187 —189.

18 FESCIR, jHi et , e K. A i LR 475 76 A UL £ B IR 5 v ) 7
FLT). ey B e 22 G R A 7k, 2018 ,40(11) <871 - 874.

19 BEHENE, ABAFSC, ¥ FbK, 45 JoE SRS RSN IR RN T 1E
1 B P T e A i PR SR R [T ] o [l PR
[E2£,2017,10(11) ;1083 - 1085.

20 Westendorp WF, Vermeij JD, Hilkens NA, et al. Development and
internal validation of a prediction rule for post-stroke infection and
post-stroke pneumonia in acute stroke patients[ J]. Eur Stroke J,
2018,3(2) ;136 — 144.

LA B H 2020 07 -04] [ AL F AT 2]

A5 AER

SRAFE, ISBE, A5, 4. MROMIB LR 1 88 5 4 0 WA 1) R U1 5 0 i

A e 5 A WA R A P I [T 1 o i R B2 22,2020, 13 (12)

1258 - 1261.



