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BA$EEA  AoklEsz(dysphagia) » & ] #(electrical stimulation) » Ji§ ¥ & (stroke) » P JAA8 B 84 B %
(stroke-associated pneumonia) » # w48 £ (swallowing rehabilitation)
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HEERHA ~ WRERHA R R EHA - & W — 18 1R 18 5 7 &%
BRGEHEAEE » HEERE LG T KRG KIS
W BZ S8 TR R > PE R E T
T2 1) B A K RS - B 8 VR A2 B T (somatosensory
cortex) ~ ;& H ¥ BH & (supplementary motor area) ~ ZE]H
E Z (frontoparietal operculum) ~ wij%E ZE f7 & (prefrontal
corte)fI TREEE K7 J& ~ #0145 57 J@ (cingulate cortex) » J§
B B& (insular cortex) ~ g ~ HERZ ~ /NS ~ FBESHD
JERE o P I A PR FE RS B - % B) T (central
swallowing pattern generator; CPG){if * ZE %8 Y 58
(rostral medulla) » P fie (1 R WG REREE ~ AL P B KBS 2
@&t & K& ER A > BRI T G
D FHEAHBRKHRNERE R RE THEZE(LE
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FIAE e O 7 I o

IS R\ 3 K Y 7 e B e B 2 1 R R A R R
R Z EEBOLA F (FIA0BSER ~ R E B R E T /5 18) A T
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B ORERBRIThRE £ 5 % 16 3R HIAE 28 R 0B 5 »
BEERMPNRE » RBBEKEEELER S LA
t932 A (penetration) B % A % 4 » PO #E 4 ARG 42 B ~
K% T(infratentorial) . HE IR E » EFBRBRENT
Wi RE o P52 N R o B M R IR 35 B (FMIR) 2 B i
(MEG) &5 B~ KIS R E B a M ge iz f A EE
RIS 2 - BERB M SE o ISR AL E A S BN &
R  BERAEHERL > BERKAE TR o 0
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BB &% TR EwER 5% - P smEe
BIERAN ~ EBERES ~ RESHME M R OB R ~
5 5 G 7 S NA I ~ B L ~ B K R IR Y
gE S  PIEREIRIMA B REKX « BRETRFARRK
SR AR B SR B e g b il 3 B E(FY
90mI) I A 1 34 8 £ 7 BRI S SRR A - B RAF RO
JB I (sensitivity) » 75 1R R HR GEBER 3 BEHK
BlE— 5 S B R 755 LB R R BB
ETRTFESHOERRE - PYRTRS b EK S
B EREEREARKE  UERSTEEAN
i B SR8 A I R (14008 10 mI-150 mil AR &) » F-0lng
HIEK (modified water swallowing test, MWST) & DA%
3ml ¥k B SRR T R A ~ W R 1A
ERR Y B A R EAREERE o Rk
EREE X ERHE KRS EE—O 1 = 5ml fyKEE
A LB SRR AR 0 BURES 71% ; EZ O
1 8RB0 75 B HR - BURIE RS 86% ; THEAIB T 90
= 100ml » BIBURMES 91% » DI =% 5 I
F 1% (specificity) 53 B £ 90% ~ 65% K 53% » Mg K8
KB JE 4 Y R 3R B b A W R BN
HIIR 7K B AREA o

BN & BEEESHEMABRY KIER%
H SR A B {5 A 5 LT A 7 R A AR R R T A &
B A EERNTEIE - EEFRYETHE
(Standardized Swallowing Assessment, SSA)R2 i & B PR
I A\ B HFWAHS THE > SSA BIE=EE5 » £—
O RERGE(REERY - FIEFIRE 7 B
HIBIBES) » BIS T E ERM - OAKBE ~ &
LFTFEMEEIRTRES FIEERSEE o g ag
LR - EMEERY MGk EE 0 BR
BEEIGE ; BNAREE® » BIFEF =R 5ml fy7Kk



BIS  EERY - ES T 60ml Bk - G EE
BB TEEE TR "SSA B BIFHBRE
(97%) B i 52 14 (90%) o 53 41t 75 I 3R 2 78 & 4 1
FWRET IR 5k G407 T8 — 5598 B 75 Wk 1 3% (volume-
viscosity swallow test, V-VST)B & & h#E BEHR %
B2 S RE R T E GHiEREES 5-10 £ 4.1
B 5 T = R A AR (5, 10, 20ml) K =& i (b &
SR~ FRVAWR ~ A6 T HR) bk i 48 B AT FEE 3R A I 15 AR
FEREALEEMOEH o V-VST GREA KSR
BIT(88.2%) » I RMES 71.4% » EAHAREZIE
8= 4 R E ~ 4 RE W (piecemeal deglutition) ~ [11F
HBRFA R R ERRE T+ | BRI ARG EE S
BT O ~ I~ IR B E R R 3% b ISR S vk
B

L0 R2 G ER DALY SIS W RTI7E
A RG] PO AN RE R Y XS H S
1 % IR 38 2 Wi 3\ (Toronto bedside swallowing test)f0 3
IR AR, - POSVE B B B W A B AR T2
B B fo e A 1 40 TE B o R3S S5 A o AL F v IR HE
B B A TER A Bt 24 /N N R S & R B 2SR Ay
BB TREWEGR - WS RS EREE
ABE % 4 /INER PSR 2T E 52 R W A A o B4

EEEEFERAEETEARAE R RRERE
W R B a0 o R B A R AR R R Ak
H1f) P )8 (substance P)i& > & B » T P #)/& AT %
WK 4 - PR RETE RS EERAE<04 K
AR H R 0 H A S R R
B 1) i 2B FEAFI T %) 7 1 o 5 W SR B 1 (repetitive
saliva swallowing test, RSST)R2 7 30 W NE R AT
K REB S RREF o Q15 30 BN HIF KB/ 3
K BIEEHE—SHRE - IR HH s R R G &
Be 3 KA HTE 2 SENIREEEEWNE > UHEME
E—EREEATEER

BHE R Y EAE AT DA G LK E e (Evan’s
blue dye) i 5% 5% 5 B 89 5 L 5 BE 4 1 3% 2 i 75 9
W o PN kRN RYEERENETRE - 97
BERAMIA 3-5m BEZECRFAGAE  HOF
ANBBEEME R O RS M R -
SREERAOBHBERYHBRERBHOER - W
RETRBOFALRERIRSE > BREZRERKA
(38-95% )+ {H7 &5 5 14:(79-100%) » BRIk BAIEH
FLECEE el 34 75 R 7T DA IERE 3% 31 2 78 11 R 5 MR A £
B o ]

& A Bk FE sk 2 3R4E (Assessment)
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FERER R EBIREARTE THER - BELH
O#R > HEETHRERLEBERENAEEERRK > K
b S 2 B e Y T R R R S B TR — P B MR
fis » AR B U o i 2 (9140 2 Bk e T Wi 7 B
MAENERERE) T T E—SEIHAEEFRAERD
HEEWIEERS) - BE LR E - fERETR ~
B B e AR 7 ~ MRS L Y A T B L B R L A
FRERME) -

FUREB A2 6 R R R TR - SEAES
Tl o

& PR & W 5T {5 (clinical bedside assessment)fHEE S
16 R AT (BB R B R B 2 B)# T » SEEEillm R 8
MRkEERAR - BT A RE N EY R KT
fEEBRIIEE - R WE AR TATRERRERPE
REBHHAEHTFIES o IR IKF BT (5 ML BT
R AR B AIAR YT > B 25-28% Wy JESR A G 6 %
BUREIBA » IR SR hE B R AR
RiEDFRERTE R IRE KRB ERR o

BEFTHEBEEIHARLE MK E
(videofluoroscopic swallowing study, VFSS) ~ Y48 AN 1R
8 & Wk F {4 (fiberoptic endoscopic evaluation of
swallowing, FEES) ~ #8355 i ~ & Wit [ 14 B8 5 (scintigraph)
% ST R RN R B R b g (6 P 2R AR AT 7
R O M E BB A R ) B L R R A AR B ST =
TR PIRE RmESSFSLR VFSS B FEES o

VESS X £ tht R 2 85 I 7 Wik #5 & #% 2 (modified
barium swallow study, MBS) > ] F3 & 75 $5 %I HJ 1~ [5) /& H#
BYRFEERNEIAE R T HRAEY - BES
BHENFAIRE - REH LB R ERMBRERGER - EREA
IR R~ MR EEE A (laryngeal vestibular penetration) ~
BRI ) BRE [T B (FE 75 RN ~ PR ~ R B K BRI Y
REBGZHNIE - FHERGHERYE ~ W LTE
HEL  #BHBNERBYE KRR EREREZE R
FUEERNREE » o EE N EE A6
S 7 W O R PR ) fp B 1 ot R EE A AR B M T kB A
S PR SE AR AR & o VFSS ik — E W R B R I b
B SEERE  PHRERERETER 7 RN
FHIGEF VFSS A5 Bhvk 5 wuak & - VU VFSS
RERRFEDEEREANREHE  BERBEARSE
RHEEHR - R B R A B EREN - TRZH
BmAREENEY » AaEsREZERBMERSE
B BAEEBTERREESRHESEYRER -

FEES 2 #% & A 818 A 1R 57 B 22 5 e foe f figf 1)
38 B A2 B D RE A6 5 A & K e i 78 Fekel /9 1S [B) & 3t
BYISIRRBRIRE ST » 55 0PI B A JR Btk 5 | EIE % -
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(LT3l b e 0, 2 (5 PR 22 SRR 1 (i puilse) O 32 34
% $4£% (superior laryngeal nerve) Z ZLE & » IR
fiberoptic endoscopic evaluation of swallowing with
sensory testing(f&§#§ FEESST) o "IFEES K £% & 0 5 ~
W AE - ATEERRNE T TEZHEBURRERE ~ &
BR 972 B IE R &Y FE SR ~ SRR A AR B 3R itk VFSS
HH -~ RANGS @ B EREEEE R &R
& T [E1EE - 17 7 W PR REE A 4 47 [0 8% 3119k (biofeedback
training) & > MAEBRRER L A#HH FEES RFME
A EER &SRR  CERAEERERK
MR ERTWMMBREARSENRTGZA
(whiteout) » &L R BB EITHARE - REef]
A T W N7 S 7 I 1 O AR B SR HE i 7 e P g 2 AR Y R R
BRI FIRF % o ST VFSS 1 FEES #i#k R B T W G
gk e > Vg M aiAE K - B Y8R FEES K

VFSS {6 A B W e 3% 2 47) (residue) ¥ 5 B8 4 1 A8
B o 17

S ?ﬂ@ﬁ?@[‘ﬁﬂ%éﬁ ‘;é‘?gf

RIBEWTERER - BRABREEENIER
B HIR B B AR R ~ 1REET R f9K &
o EZHLRERNER > B OMERNEN ° 18
PR IR 7] LA 23 £ X 1B SRS B 15 R SRS - 1B SRS 7T LA
F5 FH AU IR T Y R~ ~ B [ ) e 3 e )
BBy > STENEBI L2 AR EE o HAEKERE
IR - TREE WA - TR T A
REE G | T1E SRS I FE i O e B S 3 ~ %
BRIBEMRIINERRELE  RNBFWN S
B W - RS IAEE o E R T AR R
BEFWER  REMKESES I RPBR o
REE R - REEERRETUEBER -
KL EGmEIR o A L8RI5 & F %
(swallow maneuvers) o 1 & 2 88 7% & W ~ B P70k
&~ BLEEMEWERADERES - iR R
FE B BN & F WD RE > A DA I th 275 BRI %K
H o
ERARTEANRERIBERS » AT -
(—) B gL
U EEE A B B R RSB R AR EB) 75 £
80%HY 7 Wik [ i i B R BRI A BB AR » H ik
E
(1) TEAHEChin tuck) - 7Bk HE R KB GE T
E ST £ o THEE SR K ERE
IR EE R FERE - ENERGEA D ~ B RE
15 & B S8 58 W ~ 8 0 W& B i BE (laryngeal

vestibule) (i B i i [ 1 36 n & B A 6 B 77 -
U78-800 s e 17 R 75 5 ) 4 S T 20 850 O O 3 57
ELREE  BEOEBEHTE BFLBETE
B R B A R 2 R R 5 4 R A B SR
BB R o PR S TR e A O T 7 B
R B T B P R AR R RS R
WA SR A+ T 5 2 VR O 5 1 R 3 R MR A
BRI o BUAG B 48 1 7 R B R G D R
ECL P i o 3 S R R AV IR A ~ BRA - R AR
FE T EEL PR i A X 8 SR T I 067 5 O
145 25 5 5 2 e 2 58 2 R 1 SRR FO 4R o 9290

(2 MsEEREE(head tilt) - FHEREEEKE
R ERESET  FIAENRAYEBEE
T R () e T A58 [ R O 45 B
sk Bl amE s 5 EE  EAREMND
fie 57O f 41 7 B ) BB o

(3) #HEE (head rotation) [y H I (F5 & 4 /7 # 1R 1
{RIT) — AT {5 £ (R ) 7 S B AR B BER 0 (R
B0 76 S T B A I R - POV R s T DA
S (0 2 R L 6 B 17 4N S 2 5 T O UL B R
)+ (A B B 2 5 S0+ B P LB R R G
AR )~ BIRPLIIRE RS o )

(4) 58T (supine) B¢ Rt 4fi(side lying) - FLsbER = A
FAETHHER R A I E A YERY
BE BT 1 R 4R T 96 IR AR AR R+ TR B
— % FA P BRI BE AR A T 30 e o PV ER R
B BT A I AR NT B DB R E A E MR R R
)\ ° [88]

(7)) S Ry E e ~ B AR REE
B R B T 335 R 7 G R R 1 VB 7E A 1

RE R MR » GBI EEIGERY - F

IRER B MR 2 ~ T B IS R 2 BB A LR R

HIEE  HEBRFHNAMREE | EEEEHEK

FIEESR O ERH T REFRITRE REBRAN

B BOE A TR RIS SRS TR A s 2y o)

—RTE - RWRZEEIE I - &8 nE s

B BRI  » B R R A R

R A © WA S - BR G ER%R

B &6 08 A {E T BE & 75 8 % 10 & R 9 B R S R

2o BT R E - R B S

EHRBEEWEZ RN  RVIBA ~ BAKEILH

B o
PR SRR - REMATH

ERETIREANE - HRE TG FAE A g oA

MIRIWRIE - 75 R RS ch (IO ~ 4-45 ~ B8




R mABSENERERBE
(gum-based) @ FHHI » & ¥IHIHRE & wimEICY - 58
B B iR TR BE B PR IR R A SRR o (R LB A
FSRABINESEEEHERRES O RBINE k2
BRE > HRAEERRIEREEEE - BIRE
AERBERATRNIGHE A% flanka%n -~ #
I~ EHERS > NMEGIEKE > hiREHREDN
B -

BREMHEMSE > 2B - HAZRERE
EEHE T - ERRNS HRAEE - JLEBIRR
HHE R BRI BLE - T 4 B BE 7 Wi (R ek R e (b
ZEG(IDDS) B EufER B E I E 2R AN
B8 R R RS R YR HE - IDDSI S RYE
13 B\ ERO B 7 R) > HABRE - XF -~ &
F o~ FHER ST RN E I E A E R o P

(=) Ehn B ERF S EAIEE N - T WL FiRT

(verbal cue)stEEHs A 7t B Ttk 7= (self-cue) (#1140 56
BB 3 ) HEE > A EFWEEN A ERER
B 7 T 86 /& (mandible angle) » 38 11 & 3 #2541 & W 1Y
BEFT o (R R 858 e B WA RS B o 2%

B IREE R 2 i R ESRIE TR R ERA
HIRREN KR RE S BE J) > TRER A& ] T & It 7F 8 & Iy
B S A0SR ATE I BE i 0 (o F 1B SRS - B8
il B2 16 T i <5 FE 3 FEEHER A o
ERIR B R % vl A A 1E SR IR R F 1% - ik

W e
(—) [ e B A R S By

RLGEBNRER N A LR > &8 OB
HEHREETWRTLE > THEORHIE ~ B
PR A ~ WRES LIRRE S ~ WREREE ) ~ R IR R LB
EIRE KRR DR A BB E AL 21 Rz o
M e s i SR E B 7] 0 B (DFEFWRAES Q)&
WEE B (BT FEEMAEBS TR R A ME
BEAVENME  — M EHRGESE > HIPERT
ERMBRYREEHOERSE WS FEAE
U ES) o
(1) EEwEESEFEOES - BE - THEH

{F #2213l R 5E FE PUE 8 (7] 67 F B i

g% lowa Oral Performance Instrument (IOP1){5

2a) » PITIRE R E B AR B & RIS

EiES(REHRE)S  WATHE AR

R HE RS RECE R 2 E © Robbin & AH5EtE

H 5 R B0 SE B A 4G 5 L P9 A I R o A A

1R e £ T 460 S 7 W T A o 10

B 77 G E Bl i (Shaker exercise) o] ¥ 5% &

@

Fii o B T i PR R R (R B 8 IR 133

H L (suprahyoid) LA HI LA D& » RESE
B~ BREAgE AR R R b R EREA LR
B o I EE B e SRR SRk EE
B PTRRTFHRE - 10ETEE RWRL L
HORE B E BB 22 JB SR BEBH IR T » #ER 1 2088
(KB ERKEES) - EERT 3 R FX
WE 1 58 ) BEMERKEER > HEE
S MRIEEER T 2 30 K+ PRIk E - o
FE 77 B0 B E T Mk — R e B BRI 77 8
HERIMARE - HEE RV PITREREE
D — /N BRSNS B2 R A E
AR o L A & K g g8 228 JLE e B
S5 8 UL P9 2 e 1 3 T PR 1) S Bl 2 T o
B T 56 R B (jaw opening) & T %8 #ii fH /1
(chin tuck against resistance, CTAR):&E &% %
EREHRL -

TEEARBH & CTAR B8 % 7g FCE B %
MM HrEmbEE LB - (RE L
BEFENARR - (HB B AT o THHRFEE
B TR AME 10 B - KB 10
B W% xREE  PICTAR EBRIRE T4
% 18 T B & R (manuburium) & f 7€ £ —
FER 12 A5 BEEREk - 8 TEBEIRE
RE - HEIBR— & EE F R KE K ERKNE
SE Y o 01T 5% 28 3 LU & T WL [ (SEMG)
Ffdi > CTAR Bk b B e FOE B R R R AE D
HE LA - BosRFLZE MR LB R B s (b
B gy o 1O

H & W 3l #k (expiratory muscle strength
training, EMST) 75 £ 2 i /1 R - R 238 F
B4 1] [ (one-way valve) fJ IR (125 & » 3 2R 31k
HENKEEE LI HE - R ESMT
AIEINE B o 0 ) 8 R R R E
A > DA EMST S/ 48 S8 A A B o R R
I 14 8 5 T (191 4 XL < % 9 B B R e o
%) B I F IR E o 110
7 0 T 1

SEEWRFEA RS ERBE T THEO
HFYRAEE - FIANMREBMIR & ~ WESA DB
B~ B IR i R R B IR O ST & ~ $E
B bt bR EEONBE - ffid
WwF

& EE N E H(tongue hold B¢ fE Masako
FR)REEEUNESEERMERS > ALH
NE TR - BRI LR LKE ~ 581k
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WHEE B gt HiRRiME - HREBRESF
B ATUERAUFEGSEE  SNEEEEA
BEBFEEFRETI - HRBERBERA
AT IR B R I O A & PO A
FELL VFSS §F i a] BE 7 Uk ERE & 58 hn i iH
BE [T A YE Bl o 1)

% 7 % 5 Wk % (Mendelsohn  maneuver)
REBE TR ERE RIS ME
AR EEEY » BREInRE _EHRAIE
BB R > DU B8 oA 1L B R 0 R e e k2
FURE Ry o 1O

%8 Pk i (supraglottic swallow) £ 55
BELERRRBR > REFEHARRET
FHEEE & - B TR TR N B b 17 ANz Mk
DIEREBA R s g% Lray - M8 L
B2 Y Z5 Wi 1% (super-supraglottic swallow) BIj &
HREEFWINA AR TERE S > B
H 2 {58 A4 AR 8RB 13 W17 6 T S BA MR T BE > T AR
R ST BNz » DA b E 5 kAR B A
RN - SR E A PR R E BRI LR &R
FOER A - R E RN EE R fE R
AHBE > BEEFEEEBE A LEEARE
AR 295 » BT e K] BA SR 17 36 B 1o A 3 Bl i
AU LA P75 ) B = 1)

F 77 & 0% B (effortful  swallow) 1] DA it &
EIREME B MR WEEE - e LA i
v G I T S RS A IR A7 - 3 vk T ez A P
B ] 5 M 0 - 4 A S B (O i
HEHFERERANFEAETENEE -
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Poststroke Swallowing Rehabilitation and Recent
Development
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Dysphagia is a common poststroke complication. It is associated with aspiration, malnutrition,
dehydration, and disability, and it may increase the risk of pneumonia, and even death. Early diagnosis
and treatment of patients with dysphagia reduces not only the aforementioned risks, but also the length
of hospitalization and overall healthcare expenditures.

Patients with poststroke oropharyngeal dysphagia exhibit highly variable patterns of swallowing
abnormalities, and the related symptoms remain challenging to identify clinically. Patients who have
experienced stroke should be screened for dysphagia as early as possible on admission and prior to any
form of oral intake. Those who fail dysphagia screening or are evaluated to be at risk for dysphagia
should be assessed by a speech-language pathologist (or an appropriate professional), where indicated
investigation involving instrumental swallowing examinations such as videofluoroscopy or fiberoptic
endoscopic evaluation of swallowing should be undertaken to determine the functional severity,
understand the swallowing physiology and guide treatments.

Treatment strategies for poststroke oropharyngeal dysphagia include compensatory and
rehabilitation strategies. Promising therapies are emerging, including neurostimulation techniques and
medication and devices to strengthen the muscles involved in swallowing. The establishment of a
multidisciplinary swallowing team approach effectively reduces the risk of pneumonia in patients who
have experienced acute stroke. Although swallowing rehabilitation is effective, the management of
poststroke dysphagia remains a neglected area of research. More research is needed to determine the
optimal management protocols in areas including diagnosis, investigation and treatment. ( Tw J Phys
Med Rehabil 2021; 49(2):129 - 145)

Key Words: dysphagia, electrical stimulation, stroke, stroke-associated pneumonia, swallowing
rehabilitation
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