Journal of Clinical Personalized Medicine IR MEALE 2, 2025, 4(1), 959-967 Hans Y0
Published Online February 2025 in Hans. https://www.hanspub.org/journal/jcom
https://doi.org/10.12677/jcpm.2025.41134

& HRFTHEER R EHEBIERTTH
it R

Lam&, kiR
WS ERN M B R M IR, S WAV R

Weks H . 20254F1 280 A EM: 20254F2H21H; KA HM: 202542 28H

wm B

#H£#%)% (Parkinson’s Disease, PD)&—F i WM ZRITHELRR, HAMEETESIMNIEZINER, F
THRERSE A — M AR, SEREBEHVBALR, BFAR, BAMERMRFHRIE, BERKEE
AERE. FWEESE T HAEPDMA, (HILFERMTRE, HAEPDEIW TR, HERIEERT
BYINE. PDEENFHBSYHIESR, BASNMMXAMEER KRR, AFEEKR. RET. M
FTHABMEZRS. AT, §XPDEMEBEGIT HERR, HVIETRRIE, MESKREI ISR
RUFEMEZER . BFER, HERBEREAN—FFNMETFR, NPDEREBEBIIEBITHRT H
FIFE. KRB S T PDEMBRBPIMITRY. RAVEHE LRIHME TR iR, EafdT
TSR ZFIER AR, HIINE R LK ¥ (Repetitive Transcranial Magnetic Stimulation, rTMS). £
J3 B3 B3 (Transcranial Direct Current Stimulation, tDCS)F1ii% %5 5% (Deep Brain Stimula-
tion, DBS)&7EIGYT PDE MRS F MM IR, FRVT T AEM L RBEARKBENSH . TRRRE
P, BTEAMALPD B EF RGNS RIS AR ZIKIE, FNIGREERPHEIEHPD B H §
RS %,

Xiid
SRR, BRER, MEREEAR, RIRHBRRE, 2%

Research Progress on Dysphagia and
Neuroregulatory Therapy in Parkinson’s
Disease

Wurilige, Chunyu Zhang*

Department of Neurology, The Affiliated Hospital of Inner Mongolia Medical University, Hohhot
Inner Mongolia

CHEHAEE

XESIF: LHW, KEW. ISR FR S KA RS AT TR E D). IR I ESE, 2025, 4(1): 959-
967. DOI: 10.12677/jcpm.2025.41134


https://www.hanspub.org/journal/jcpm
https://doi.org/10.12677/jcpm.2025.41134
https://doi.org/10.12677/jcpm.2025.41134
https://www.hanspub.org/

BH, KEW

Received: Jan. 28™, 2025; accepted: Feb. 21%, 2025; published: Feb. 28, 2025

Abstract

Parkinson’s disease (PD) is a common neurodegenerative disorder characterized by both motor
and non-motor symptoms. Dysphagia, as a frequent symptom, can lead to complications such as in-
adequate medication intake, malnutrition, and aspiration pneumonia, significantly reducing pa-
tients’ quality of life. While dysphagia typically manifests in late-stage PD, recent studies suggest its
presence in early stages, with progressive worsening as the disease advances. The mechanism of dys-
phagia in PD patients is complex, involving functional impairments across multiple brain regions
and neural pathways, including cortical, subcortical, brainstem, and peripheral nervous systems.
Currently, treatment options for PD-related dysphagia are limited, with pharmacological interven-
tions showing poor efficacy and traditional rehabilitation therapies yielding variable individual
outcomes. In recent years, neuromodulation techniques have emerged as a promising therapeutic
approach, offering new hope for treating dysphagia in PD. This review summarizes the latest research
progress on the epidemiology, pathogenesis, and assessment methods of PD-related dysphagia. It
focuses on the current applications of neuromodulation techniques, such as repetitive transcranial
magnetic stimulation (rTMS), transcranial direct current stimulation (tDCS), and deep brain stimu-
lation (DBS), in treating PD-related dysphagia. The review also discusses the potential mechanisms,
efficacy, and safety of various neuromodulation techniques, aiming to provide a scientific basis for
optimizing diagnostic and treatment strategies for dysphagia in PD patients and to offer reference
for effective management of dysphagia in clinical practice for PD patients.
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1. & HEEHERRL

4 % i (Parkinson Disease, PD)s 85 — KW LI MR AT P AR, (At 2 i 2 SO e i 2 —
RIS, 5% PD §2ma i 3 NS 1990 41 250 J334 N 2015 £ 620 /5, TiitH] 2040 F4 A F
1290 Ji[1]. WA 4 A0 32 EERR AL FE i L M FR 0, 12 3hIR 2%, Lk 703 = SIS BpRE AR AN F 32 404 D) BE R AS
PR REPPRER SRS ZNREIR « X ESREIR 5 25T+ 22 X JHe R 4 48 TG R i Ok DA RV 2 38 B F AR SE 3 [ i
W o- SR R A DT DG . B IHERAG2 PD 1 WK —, BUNIhREVEF A Z 2 Mk iAkiz s Al | &
Er DhRedEhl, HZ— @R ThRERE,  Fi AZEWA 800 B AR DL, Bt L IR IA 4 AR A 55 1
B g D Re RS [2]. W90 RN PD FrE BEAS ) R A2 ik 30% 4 80% LA 1-[3], SR 1AL 20%~40%(1) PD
B RINBM AT A ShRERRS, JEH AT 10% PD B35 B kRS FER 4], LA RN &% S
PR e i 4 2 5075 R S B B Bz SR R 2B J5 1) 10~15 4E[5], 4R, 38t 1 4 N 8 A (FEES) B,
AR S AR 78 (VFSS) S5 2% T H, SRS /E T 50%[1JE EMAEIR ) PD AR oA I 1 7 W Th e
W5 (6] PD 0 WA B 1) = s PR 3R AL 48 1 b £ W5 B B 11 Hhs H RTEE PR, S IR R 5 %[ 7]
MFY < AR5 1) A PR B A ] LI RS R AN Ry 29NN - WM 28 S5 1 RORE 17 ELIB N A2 s 26 A9 K975
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5 LEIIH S AR B SIS N e 3 dne e 10 B R HL D95 s g S 20 T 1) IR IR (8] et T A A P -5 i < AR
TN AT R K A i 2 A B R, AR SCERIR T PD A S A MR R RS (0 A AL AR L 07 712 i R e 2 9
FEIRIT, NI R A REXS PD A WA Faeh 8 A RUE BESE Y 7 WA, DR 75 J%) PD R B AG 1276 1Y
AL

2. KARHLE

) 45 A% 7 I A 11 R AE ML L RTIEAS T2 AR, H BT 70 R 2 B RE R AE 22 B REATL A 3 T
%5 PD WA IS 1 R 4 R[]

TR e — P 2 HZIAR B P s S, o 22 ASAS [F) 9 R 0T B Je ot T X3/ 5, X B XA g A2
A ECEA A T AR XU 52 RS BRI, R BRI S A 2 R DL R A R
JREEFEVIRSE, THE RN £ 22 2 CIKREIL M A R G AW L R . Kk, PD B3 S0k
22 Tl ) R = AT e A B I — R Y 2 [9]-[11]

UeAh, BRTERIL, PD I ERARFAE AR PR T A 2 R G, o- Sl S I DTAR B AT E A E 4 R
SLENS) I, $7~ PD W] REACIR T T8 [12] . B0 o7 Se e d AnRak A, i i A7 A& fh s i 1,
TS E0E B D R RS A D) B2 401 [13] . B By M UTRRANMUR AEE BB, IEAFAE T 2 FhE 2 i Re R
FHORIG T X 45k, X LeyiAR AT Rt F P A, S8 EEAT[7].

CUA I TR B AN E A 48 22 GuE 00 4 A0 (PD) 7 W B A 14D A Jo3 AL ) o o vk B B2 £ €84 0 Mu 55 N I LK
B o-FflAZ% R (PR AAELE T30 A BSR40, HAFE TSR LR iz shipp & e, H PD
gBgh, HARERS AL a-98 il & TR E N B35 [14] [15]. BbAh, FEA BT AER PD g R 2
AR, 3B SFRANE AN A 2 5 PD FWEREAS 1R A R RE[16]. XU R ISR, B4
L NIRRT SR 7] B PD 5 WA B0 1) T Tl A8 (14 77 111

4 %97 (PD) £ 5 7R WA N HE TT BE 5 P 405 (Substance P, SP)RIZK T2 {L A 3¢ . SP J&—Fh 32 Z3 A
GEIK, TEATIH S5 565 H R AFEA 20388 AR P [17], 383 A5 MR 285 R0 0 8 1) e 7 4 348 5 e MR T ik S 45 » Schrodler
S NFIWFFU[18]38 B, SP /KPS PD S8 Wk IR s () & 28 R R S DRSS . bAt,  HoAhAfF 7e[19]th R 3,
PD HEMEM H SP IRIE R E LT AR AER) PD B35 . IXUEH T4 B4, SP nIRETE PD H 7 i FF #fE
FREENLE hPE E LA . SR, T B — PR SR SP 55 PD Fr A N HME 2 [A] R R SR K &R o

3. 12HR
PD AR IR 12 W T 2 5 A IR VP A S TR 2 RN R K 7
3.1 FHEEIETHE

FI IS FH 1) PD R e P 5 MR B i PPl 0 3657 5% 8 R A 0 AR 7 WA B A X (M D T-P D) A b HE A ) 5 TR
BERS 17 45 (SDQ) o ‘EAITREHf E PD AH I WA PR A PR UK 43 1) 9 81.3% 11 80.5%, K 7 4 373 A 71%7F1 82%
[20][21]. MDT-PD fEA—HMA it TR, THTHE2E PD B3 BRI AE, HA1E 7 R IR
% FEE[20]. MDT-PD TEIE PR SE 45 21 T 85 RIS, b SOt D3R UE B A R AP IS R0 [22]. SDQ
ST TE PD BFH W IR R 103, HL AT RS I 2 R e PR A . R A Ak, & T PD &
HWREIZE B [21]. MBS, MAE AR B I R VP4l PF4r (SCAS-PD), ] P4l PD & & I &R A X, &)
FH TR 590 7 14 10 B ARITAR 5 B3 Fr AR 4K [ 23]

AR, WFFEN ABARTT R AN G IE HA VAL PD RIS A 2= K . B, Dagna 5 NIRIE T 2K
PR AL 75 W [ 75 7 35 (Dysphagia in Multiple Sclerosis, DYMUS) N T PD 3% 7 M B fS 45 2k [24],  #F
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FEY] DYMUS fJ Al SEH G PD S5 B ERS . [25]. B 4MExT PD S IF K ) ROMP J2&iF
il 4 AR M S MR A IE R FIE S . B AR 6 )RR, S FEIRIIE, ZER BT PD &
HE[26] -

32. IEREREE

X TR RS, ORISR B H S 8, AR AR A RHE T R R S5 A T B UK
RIS (WST) P 7E PD SIS AR MR R M [27], I 0T TR0 RIS (M4 [28] « SRTT, WST HIBUR AN =
Al B2 RAS VAR R AE (1 R A 26, IbAh, BRARFER K AR AT EAREA T 5, RN 52 WA
R, RZEROR[29]. DAL, SERTEERIFR AR RO VAL B AR s KRR . BETURE, BRI
LT 20 ml 1) PD 8%, H ARG K A 3 A m[11].

3.3. {UAEVEE

X HWARERT, AR AR AR VRS A DB, B AR F TS W R RS, I8 B I
B 7 B B BB AT VA o FEAWLIZE AL 75 MR Th A A6 25 (Video Fluoroscopic Swallowing Study, VFSS) Jz 7l £F
4k N 455 16 75 (Fiberoptic Endoscopic Evaluation of Swallowing, FEES)# A & 7 M i 24k (1) S bt . B4
HIfE % LUAHIT (1 AH AL FRE 37 FE 1P Al PD 3 5k B iR XU [26]

FESS: H] FEES 14 PD FFWATIfE, RN A WG 0 25 44 B HL Dl e AE & MR R AD 2 J5 B nT AL, R
PD &AL Bttt . FMREREY . BINIRREE A B[30]. AT 3RS AR RN J 22 4 P 52 45 (R A 2 A
R S T R M A M I R R4S 2 [31].

VFSS: VFSS &2 Wi B R ILINEhsiE[26] [32], TPl PD FHERG &G JH & FB. VFSS
TEG W ThRE VPN o BB % Se BE RIS A PP Al BT AR A, L ERR PR IR [33]. PD i@l VFSS fifr,
R, FERRRE R, & LR EERN . R, PWRRiEs) e, WiE
RIS I R B[ 7]. BT RAXE T PD 7 MR Rt 1R 1Ak A 5 3 Titva 7 56 A& s 3 S

HRM: &5 #5500 (HRM) & — R AL IR T, e nr 43 B EAT & He ey 8], 23 [ 200 7
B, BENEHE AR R R I S AR [34]. WFFEEI, HRM R LUGEE F A 7 . MR
IEFEAAEE E IR AE PD BRI B, £E VFSS 45 52 Bl FLIC B 5 7 MR R A PR AT AR AE s B 2 30 A
2 A5 WA 6 s 7 AN a] 4R AR 4K, o

ULEEFE: JVLHL EI(EMG) TRy — B DPA 5 MA 55 A5 25 3 MR UL PR 26 R T R 1 T S ) ARAR N PRI IR T
[35], ML HQ B E P 8 Y1 A MR B A ()12 7 v, ANESURT DAPT-Ai o B T 22 A () 7 IR LG B R 2, mT U 3G
BT R SRR IR [36]. A 7R B, PD R 1) EMG 2on 5 (g FExt REALAR LG, JL LA G 3 A E K [37]
3.4. FUME R

WFY <5 R T 0 MR IR M £ SRS 2 T, i PR TR0 DT 3t AN e R, T B PR I 0 12 W AR s S
BWFFER, H-Y 4805 8. AREREE. JHE. B RREENIa) . ke Btk A R T LTI 4 AR
G A B RS R A E[4] [5] [26] [38]. Claus S5 [ iR B, Fi¢ >63.5 % HAgH ijie £ ARG E > 475
g PR 5 A7 A R 0 A PR e i P XRS5 v o 8 3 AN AR D 5 B v & (Postural Instability and Gait Disorder
Dominant, PIGD) V. 28 [X] B\ 1) 1WA JUL P32 3 2K 18 458 5 A1t T g o MR (10 0000 B8 3R [4] o Btz 4k, oAt
FHORIR R R A b SR FEBAETE e, DR LIRS N PD 7 A 1 57 0 7 5 1) 2R 47 A 33 F000 o
4. &fr

A AR5 T R B A VR T 348 A KH. MEIRTT . ZAERIFRIFEIT T 2P T HG T 46 it
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] R R RS R IR R A, ThiEE.
4.1. BHETT

ARFTE S, BRTIAE ARG —RiG TiE E 22 250 . ZERLaeZiY, fralk ARz e, ZHT
A< AR s SR A R 254[39], B2 Wi S Al N e e 2 R Re i PD AW IERG[40]. BRibz Ak,
H AT A B SR 0 H AR S A0 10 T 259000 B AS VR T7 ROR, Hirano S8F5T 1 2 8 7135 B W7 0f
T PD FRMHFEATHIT R B, RIS 2 ELRE RIS, X T M D) BT 2807 T Ar e % LA Fp
R[41]o A WFFEVTEAL 175D 200 T 00 e AR A I R i 1R VR T ROR R W A Rt [42]. 4, RTHR
Befg, FUEEREE MR IEEM . HArk PD IR A L) & 1)1 25 (Expiratory Muscle Strength
Training, EMST). Lee-Silverman i& & 7697 (LSVT). #4004 B 75 Y7 V2 (Video-Assisted Swallowing Therapy,
VAST)SFEF R RER F- B FrWA 5 PR AE FLse i (AR B AR, 7RI & B, i TIPS 3 AH %
WIPIZEHTERE, S52maiFilThag. R, nsarr UL Re i e R RS M B4k, DHITIESE, a4
A B, EMST A R0 R BRI B, AT 3 i 7 R 1) 22 4 PE RT3 [43] . LSVT 285 0 i3
BEATRRIR A Z5 . o R AR IE3hRe 115 7 B BEE W IIRE . Miles S84 5% PD A8 2 77 WA [ i 3k 47
IR, A o TR A AR eE:, HAKIT . e85 8 & WIE sh 1 bR K&
ITDhRe 240, M LA B A Rl R AR AR B A5 5 5 (5 B AR S8 301 -5 8UE W REAS - 18T VAST
AIRRAL B PR B R AR S, RS IE R I RE , MR BVEYT H . ZE NN Th R 5E 2211 PD {175
BEATEE , VAST Al R s/ DM R B, A R0t A WA DG A 05 L [44]

4.2. MEBIEATT

e, JCHX T2 T IO E BN &, il eI T IFBL SO
PD 69T INE 5, MERIERT IR AN LA AE AR o 4R N B 32 20 15 % 0 HL ) 8k
(DBS) R ZEA% A1 SRS, T AR N BRI 32 20045 5 2 28 AR B (rTMS) 285 EL AL HEL R (tDCS)
o REEFURBEA MEM PD MZMIZSIMAEZaER, HARKRMAERAC, B EH AR R
B, FEEVTIURIRN, XS IZHT R T e AR A A TR A e T

421 RANMEHEIFIERTT

DBS: DBS & 7E i P4 45 #E S A7 s s, AT VA 1 A A A1 % A i . H AT 20 DBS Wl g
08 Jok 5 M R FLANE ) 7 2 RS B T RE T R R R TG RS By, ST 8 8 R TS SR (R A S A i SR
T, HET M BEAN PR X 28 AT R 3EAE I [45] [46]. C.%0 DBS Al i3 PD H3% IR A I Ak IE Bhas ],
FUE JJE RIS R fe 7). % T DBS X1 PD #MARAS R 7T, KB 5T 45 R, DBS iy7 Jax T
PD FrARREAT A B35 s, JUHRX T 296 7 ACR ARG PD S . DG T AT ot o MR e it 1)l e
R B0 A O RE p, A A 2 B B AR A, AU DBS B AT fE R i M RE R, RS
FWRARAE . Hor, GPi (15 BRI MI%)-DBS HAF T HMAThRE R . 5 HE 21505 2 R T RE 1A [E] 52 i,
Al e DBS BEFR A K/ K 5 R o7 S i AR SRR FE ) 22 576 OR[47]. T /A Tk PD AR FEAS ) DBS
(R FE T T, Tao Xie 55 N id PPl 60 Hz (AR5 5 LK 130 Hz s AU LL &< B, 60 Hz
DBS IR % 1T 240 75 WA T BB [48] o EH LA T, AEATURNG 1R300 FEL R 7 v et T 203t PD 7 WA B A2 A 2
(1, AEAT) R KFEAS S BEALIG RIS LI IE I L A S HOE 5, HET, DBS ¥RYT PD MR R A i i
KHBEIRTT T4, Blans DBS 5245Wi6sT A S thiR T S5 45 6, DAHIIRTS B A TR I 20 S S 5
TS BRI A6 TT T SRR 75 1 — 2 7t .
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4.2.2. FERNEREBITIATT

ﬂMSE&%ﬁ%%&mM$LL§ﬁH%ﬂ& SR Rz 2 A AR, AR P 8 I
KGRz 2 04 As 54 2 (B f~Pr, AT & nT 3PE . mdil rTMS (=5 Ho)ifs SR E M4, A rTMS
(<1 Hz)if5 3 240 . rTMS EHIE S8 1A R05 0 4 4809 (PD) 1) 2 Fhig s MRS B AE IR [49], HAEA
Je AR RS VA T B R T R [50].  BARERST PD AR SRS 1) rTMS B FCAIXH /L, (B EAT B FE R
HEARITHE /1. Khedr 8 A —1IT 33 4] PD H3# BIXUCE ALY T 58 o, =i rTMS Rl e PD 7
Dm%%w]ﬁﬂ%%k%ﬁﬁ%ﬁ—iﬂ%m%ﬁmﬂﬁ&%&ﬁ%wTﬂMS%W%ﬂﬁ,m%hT
rTMS A 38 It 38 5 2 bR A% AN b 55 [ (1 00 >R 503 A6 1 2 WA Mt [51]

ZE LRTIR, rTMS AEA—Hiae 4. BRI RERAR, 75 PD FWHEEAS 1707 BA B35 10 R R
73, ABAT i — 5 (R KRB PRS0 R B UE H 7 8OR B i 24

tDCS: IT4E3K, 2 L AR (tDCS) N T~ 4% KB 3 77 WA T e e S /R P A R A T e B
RIB IR AR - tDCS Ik 1 55 40 28 70 B8 FELA AR AR AS R e 38 K Bz 2 26w P, I S0 T 3 AR A
tDCS PR ZEHLHEIP KA R, & MUIKEIEE R . tDCS THIE S A Bk 4 B 1R B
IhAeREng, JFRARRRRG[52]. 7EMH 4 AR5 (PD)F W B AS 17697, tDCS R Rt — @ MiRIT g 7).
Dashtelei 55 A\ 5E 2B, ¢ [ B FH IR tDCS 59 M WHYE T B R, AT PASsE PD A3 WA D) Ae
AR E i & [53].

SR1M, HATIST tDCS ¥3Y7 PD FrWABEAT AT AT XS A IR, 2B/ N AR a7 . Rk
T A, B AR B I R IR 6 R ik — B BAIE tDCS (9T 3L B S B AL L AE PD NSRS VA T
TR R R ANME -

5 BR&ERE

1 <B AR PR (10 A A s Eﬁ@&%%%&&%ﬁ,RT EXESIRHIAEHT BRI AT A R0 & T 1, %
MR AN M 9 S5 5 ACRE IR AR e, 3T e AR IR AT ROE B LR, X, 2t —20 T
WEY <5 AR AH G 7 TR RS ARV RFAE LA, s FL A B R e PRAR 50, AR R Sl R PP 8 U PR 3R, B
AT RGN E VAL, IR R AT A R IR TN T 4ERR R G e AR R A S R U N E
o WAL AR A7 WA by (AP 22 P I6 T /5 ZEE IR NI 2 3BT 7E, R T A3 WA b A 2 ARYR T HE s
WAL R, e FITE, IR LA R SR T T %
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