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Mechanism of action and clinical application of botulinum toxin type A
in the treatment of hemifacial spasm
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[ Abstract] Hemifacial spasm (HFS) is a movement disorder characterized by involuntary, paroxysmal con-
tractions of the facial muscles, typically caused by compression or demyelination of the facial nerve. It is often asso-
ciated with facial distortion and twitching, significantly affecting the patient’s quality of life. Traditional pharmaco-
logical treatments, such as anticonvulsants, benzodiazepines, and muscle relaxants, can provide some symptom re-
lief, but their efficacy is limited, and side effects are prominent. In recent years, botulinum toxin type A ( BTX-A)
has emerged as the first-line clinical treatment for HFS. BTX-A works by inhibiting acetylcholine release at the
nerve terminal, blocking the signal transmission at the neuromuscular junction, and reducing muscle overactivity.
Additionally, it modulates the excitability of the central nervous system and improves neural plasticity, facilitating
the recovery of facial nerve function and further alleviating HFS symptoms. This article systematically reviews the
mechanism of action and clinical research of BTX-A in the treatment of HFS, analyzes current challenges in its use,
and explores its future prospects in the treatment of HFS, aiming to provide safer, more effective, and personalized
treatment options for HFS patients.
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T L2 25 ( hemifacial spasm, HFS) J& — Ff & I
A8 PR 22 R U , HR O R AR D LA AN A
TR KB B, 2 B BN o3 A 8
BT IR S UL, B 1 F R 2 i 9 i 2 R X e
WL 20 JLEE 2 SRR L AT A A R
HFS Z I 50 ~60 2 AFf,{H 1% ~6% iy i3 7]
15 30 % i K9, 4 40 5%73}%@% A A T TR 4k
SV DR (g e R 2 ) L 3 2% — 9 [l
PEWT TR, 200 SO AR B 25 57— &
PR RO AR K0 3 (1. 86/100 000 ) 245y 55 % (0. 94/
100 000) #Y 2 5, HLFfAF % 19 1< S omad B THéE 3, o
HAEB0 4 KL 4t K 60 ~79 % H il i
E L AU RE HFS K 3
TH A X ARED . EAR HEFS R 36 M 4, H
ﬁ%lﬁﬂ@?ﬁﬁﬂ‘lﬁ\ﬁﬂﬁﬁ\%F»%L‘Iﬁfﬂ%ﬂmI)J\ﬁ
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MVD) W] A3 202 R IR, (5T R XU 85, 7T RE 5
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W B BTX-A 5N O Ak, % 25 6 R
4N daxibotulinumtoxin A ( Daxxify®)ff§ﬁ?#?iﬁf IE]
ﬁ%fﬁ&ﬁﬂx@fﬁﬁ?@ﬂﬁﬁﬁ A RO b
TR, H s R AR ZIKS'CH/%?JLE?%JLR
BTX-A il 5] 7 HEFS 36575 w59 /= I BLH] |l R AT 5 ik
Jo& Ko SR AFAE 6] 0, I 0k HoR R K J O iy kAT e 2
B TE Al RS2 B P A 22 S IR
1 BTX-A i&fr HFS /£ AHLH

FLHT HES 189 % 95 L i o 52 42 1 B, (H 3L A
5 E B H A O BEAIL ) S TR 28 32 146 ) 38 BR)
H MRS W 51 & SR AR BFST R B, £ %K HFS
,%\%TtﬁT$éé*Eﬂjﬂm$E(root exit zone, REZ) &
M A /i B R 3h Bk (anterior inferior cere-
bellar artery, AICA ) 5% /NiKi J5 T 30 ik ( posterior inferi-
or cerebellar artery, PICA ) 48 2y £ %] 18 , X Fp 5 22 1
BUAH S 38 7T S B 28 8 8 I % L O i S o 2% A kb
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BTX-A /24 HFS —£&3i6 77 T B, H 3 2008 3 4
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BTX-A ]38 ok 40 ] 58 A AH 5C A BT 4 P 4 5t (sub-
stance P,SP)  [#45 2% 35 K 46 3¢ ik ( calcitonin gene-re-
lated peptide, CGRP) £ #f 28 i Ik A ( neurokinin A,
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BTX-A 5 ik BEL By #f 22 - L DY 422 Sk Ak 2 Tk 8 i
FEAILT , R HES 36 97 1Y 28 B0 58 A0, © 78 42 3K [
WASE] 3z B FBESE . H E e E BT BTX-A
HFAT 6 Fh , A 45 [ 7= 4 3 A3k 114 238 (Botox®
) (3 (Dysport® , B[/ ) 4R H2 B ( Letybo® , i
) B SE (Xeomin® 8 [ ) L K B 8K 20 791 3k
7y 2 (Daxxify® , 361 ) ', v, Daxxify® 7 4L
FREE I ) B T 32 M B4, A O & BTX-A IR YT
SR EE R, O HEFS RRE PR AL T U T S A R
PRI 8 4
2.1 A 7R W 2 N A W IS BT R Y
[ 77 BTX-A 5], T 1997 4E 345 3% [ B K 25 0
B 45 P J5) ( National Medical Products Administration,
NMPA) 4t ([ 25 5 S10970037) , 4 Fe B 5 A~
H WA R BTX-A 50, 7 ) & 78 B NI K T2
MR ERYY HFS BB ke —

— TR B P B ML 22 Jt 500 ) BRI B rh O i PR AJE Y
Xof A48 3 B T S 5 U TR SR T HEFS 970 R R
SN R TR FR PR HEAT TR H A BT, A5 SRR, WL
N 53 6 1% 1 =255 ke 5 e JE R S T B 5 sl g ) T
ANKEFR T B T S 0 A — R PR R Y AN
SRR, o HRTE B B A2 s i 4L TE A AORS 28 2% it
FREE HPPHGE A IR R [R] (29 3 ~4 d) J7 AL
HrHpI[a] (29 18 J&) DL KA BRI & A2 5% 5 TH G 2

FRESE WA R RN A % B TR A A R 4R
TRAE 37—k EL AT TR 32 2 i XU 3 A A
AT FEANBG A AR AN BB 0 XU i A% 00 T, I 25 ol 3%
HFS g 35 DRS00 3 S-S 350104 1T 3 AS 0 ke | 8 o 4
WA P E e, AT VR R HES 830697 1) —Fh b4k o7
Fo B —IREHLRACE 38 S PR 50 X6 7 4 2 AR TR
WeBE (50 A125 U-mL™") By 5 J1 46367 HFS mF 7
WS CE A IEAT TP . BFR S R R, 2 PPk B
BRI 20 5% ff HES itk HOR Zut 8] JC B 3% 2 &
(EkEEH 2.40 d (IRIREELL 2.25 d) JP R S G
1 JE R B, IR 4E 3 AN IR Redase , (H & vk
AAEIT AR ST o) b S AR B A, fE et
D7, m A R & AR (T5% ) 182 5 TR
WePEZH (20% ) , FE R A A MER IR T I R
R ALIC ) A TH A5 R SR AE R, ik A R
S A EE I [R] (SF-2 5. 67 J&) B IR K T IR vk B A
(F-¥93.50 J&) . 2 W] i ol B3 1 O A 00 BROT AR
FEAPE TG (H [R) B AR CHR B R AN RO XU | T IR
TEHRAT N 25 G 75 iR E S T AR T AT R RO
NE BT Z 6. 7750 %k HFS (3 152 4
11 Botox® & FE G T (259 .75 ~ 100 U) J&
AR ] 7 2% SO BUIRAS 55 O T B AT T R OY
Sz DA 1128 F1 Botox® £ 114 V- Y49 k2 RN RT3 O 2 d 5 £E
I RS I D5 T L 85 141 19.5 8, Botox® 41
20 J 3 75N BB R 7 I, A5 03 4R BL R R K A R
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17.24% ,Botox® 41y 24. 49% ; W & 1 i 3% HFS H
HRE IR K AR B AR R B S ()T 25 N B
F W 1A Botox® (7 24 L L 2 5 4k 1 6F 1] AH 2
Hwi BRI R4k, teah B otie & B,
X TR A b R AR R AR R RS HEA T O BT BT
e A5 B 4 K 5 77 F1 Botox® J7 % 35 42 i i, #2715 £

BIRIT (LGB A0 B T00) 78 I IR S5 B2 b B A W
FEMAE . 53— TURIF 5 6 3K 1 By b X 338 i IR 65
A5 BB AT T GA 16 AR mUBE 2007, RGEVEAR T
185 71 B Botox® K WG T BOIT 2% 5 % 4k SR K
B, 28465 77 1 Botox® (1: 187 5] 8 7 59 ) 697 ), R
WG 92 28 1 77 TR AR S BRI, AR AR R AR
RIS Bk, A8 R I R T B 22 R ST
SR SL(P>0.05), FEKWIAT T, 11 X Botox® 45
AL AR DL AR 8, (R ) 7 e ) 5 2 4
S, HAS R & A R G A, U0 A 5 /1 A1 Botox®
Pyt 4 AR KBNAITERE . BAR 2 Rl R Rk
HI24 (0 9% I 2 57 2% (Botox® 189 %5550 IU ™', 4
J151 365650 TU 1) 0 A 2 0 5 7 ) L
B T AR RN A I DR T B, LA A A
(B BRIG YT AN B SO B

EHA RN, M IR E Tz, 75
Al ST 9 ) 5 RN e 5 U D R A R i ok bk 22 {H e
SEUACIN AT > N SR 4 3% 7™ & 1) 42 Bk 4k R
FE AR, Pan 2678 i /N BRUIR WL A2 35 bR T A
71 . Botox® il Xeomin® =3 (1 4= Yy 3 th o 455 Bow,
#5115 Xeomin® 92 JG . 3 2 5, i Botox® [
WA, (25 S AE AP R AR P AR R N (£ 10% )
[, 65 77 2 A [l it ok T 28 B0 s R4 Ay — B0k
T A T 2R T 5E, B, =38 76 16 IR 5
TR 11 LI LU R AT R0 o 4 i B 5 O A
(A S A AT S 0 [ o oy P R AEE T R 2R AR A
2.2 Botox® Botox® iy FEEHIF &, F 1989 4 12
HIER R E FDA #tHE/E R ILZ , F TR 97 12
&R UL BRI HES AR IS 22 B
R ZORAE NN = DS A E S N A
/M XA, I B I IR 48 1 HEAE D HFS — 4R YT
ik,

— T 28 SN FE I PR T 3 % A1 ) Botox® 7 B
FHR e [ JUL 9 i HIE #R ( preseptal , PS) 55 if 16 7 ( pre-
tarsal, PT) 2 AR [ #R AL IRYT HFS M7 30 B # T 2
JEVL RS BRI & A kAT T R gE . Rk
B, PT V55 M Ry ZE 3R AL PS JE 4 0 3 d, 0

a7
PEHNDRT

2026 £ 35 55 8 H

SR FEK 2 1R, D PT v 5 Al P 28 i AR
FAE SRR R A FEYT ROPEAN O L PT 5 )5
Jankovie PE43 | [ & i R i 2 K BB E T R DE 0 3
BT PS AT, R PT 4 5 76 o038 /3 AR 06
BB EAE, R, FEAR R -
B R LWL F PS 4, PT 4 K & 4 R B BE
(AN v AR I i ) %z A % A T 4 35 AR LT
Giiteg 2z o AT ISR S T K F 4 Botox® 75 R 46
i AL PT343 78 S AH 5 F PS 3 A7 4 G HLAT B = 4
AR, I—]HT—JE%TIE?FEE%{V% R I AR
R BRI, E HFS I PR IGIT Hh#f # 5%
H PT E45F, ﬁiﬂ%ﬁéﬂ]/\ 60 @J%ﬂ{é? HFS &%, % H
BUE 2006 B B 40 B T 78 HEFS 3397 H, Botox®
B AT B S e S I R AR A AR AT I A e
B BEPE R R 25 5 o WFSE 45 SR o, Y A 7R RE IR
S AR B YT AR I IR) B AR AL 4
logue scale, VAS) I 3 25 4 3 Jy 11 35 G i % 25 5
PSR R RT3 00K A T S 4 A 0 AR T kR
(66.4% ) ftF H b B 6 45 240 (51. 0% ), {FLHR 35 A
BB a1 T EA a}i K (30% )

G R T A AR R A 4L (109% ) P o 4R OR X T HES
I, I EE 5 Botox® Il i 401, A AR &6 3 5 B AT
€S R NN T o I O e NI S v
B RS, o — T 7 2% [ i AF HFS f8 35 H I e (1) Bl Bl
X PR3 A8 S PR AR 96 BF 58 T 76 ML Botox® 1 5t
Sonh b A AT IR 2 B e S i — 2P g R
B AR A T . 45 AR ORI IR T 4L
JFRAH DG AR I i (HFS-30 & 3% ) W43 b 4% B v 4
A PTG, AR 22 AN 10 (E RS 43 B e B
TR Y ek R L T A AR ] Lk 0 )
R S I 1) R R RN R AR O T ) O B 2 2
S Botox® U 55 7 BN HEAT T 4 32 2 % o %
HFS 835 AR 06 A B R i, 7 I R - B T 45
PEo ARG LT 8T 34-G 0 T vt 3k S bR
30-G 413k #E47 Botox® FE 5T VA IT HFS i %50 IR A
RPN o & A T 34-G 13k vE 5 i, 8 2
SR VT4 R A I 43 34 AR T 30-G Bk Al
(P <0.001), ifij 2 Fll 3k Xt Botox® fry 2 R ik ] +5
SEET ) M SR RO W 2= R BEAh,34-C F Sk 4l
RHEINAS BL R % AR A RS Il R Pk
34-G 3k LIR = R A7 18 ﬂuﬁf“ﬁw\ P g it 1
A SR
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FDA #t#E FH TR Y7 OSSR ) B i, J5 9 8 %2
HFS % 3% R iE, H A 78 4 Bk B g )z i
AT T R I PR A5, LA ITAS Ho36 97 HFS [
IR e g o

— TR AT B 3R 45 2801 3 S PR I 50 B 9 1A
T LR 1 4 Dysport® 5 4 Gt R JE AT S TR
SITE HFS B8 h i r S # a5, 4R EIR,
16I7 4 JE A Bl AR R 7 S 4L R JE) VAS 343 (0. 488 +
0. 140) 43 25 T4% 55 20 (0. 279 +0. 085) 43, {H W 3% 2%
5(0.209,95% CI.0.064 ~0.354,P <0.001) # #f
AR R FE 1. 05 76 N RFS VAS 343 J5 i,
Wi 2 5 78 K # o A H (0.295,95% CI1:0.039 ~
0.552,P <0.001) . 7£%& WITF 5 & & (SMC 4 %% .
HSGS 3 ) FilAE 1% i1 &t 0] 45 (HFS-30) J5 1, 4 26 [)
e FHPE 2R 67 R R ] R R R S A AE P
HZ IR 225 AR RN F 2 — i PRI
T i IHER A LT ), B AR G E AT, A
TEANK TGS ES A, s, T gl
JE 5 5 BT Dysport® 1) B B A% T4 48 07 &, A
BEAHE 199% 0 5 B 0 4l IR J& 33 59 Dysport® fiE
P 55 0L BRI A R A 2 9T AL, TR B EL A U B
O FEARIR T AR DA R S5 R PR BE Skt A T T
NI WA NN oA T v e O P A VB Wl T
T B R A Bl R R G SR W T A R 4y
HFS B3 B AR MR B o Do — T I M 5 34 1 F
FExF Dysport® 7 HFS 3457 H A 197 %0 4 4 1 LU
T 3V A R AN R RN B A R AT T 4
Bro & B Dysport® SR IR YT BN 97% , - ¥
(B35 2 B R 77, 2% , 0 AR ol 35 OF 35 RF 2k i 1R
344 H HIPRRTES 1 IRES 12 R KA IT
PRAFEE , AR W W2 s (P =0.40,P =0.87) . 5
N A M A N i BUR S TR KA SUN
AR 4 I AL I ol 7 38 9081 8 kg ME S A0, b 6 F o % A=
F27.17% BEILE 9.68% (P <0.001) , H R
WUITR, A, BFIEE iR Dysport® (0 4E 36 J7 1K
A% H Botox® K2 17. 43% ', F2H] Dysport® 497
HFS i —Fh sk &84 2 MKy £, HiE i
AV S B AR A A RO AN B o
2.4 Letybo® Letybo® i [€ 7T & , Hiph 2 55 K 2%
1% 900 kDa ) A YR BEAT R #E R AL G, 7
AU FF 3 2R TR A, B 432 50 1 100 U 3x
2 Ffr, 2020 4FEIE Ak NMPA fit i v, H TR YT IR
S 2R | i R 9 Al SO R R R PE R T 2024 4R 38
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FDA it i Letybo® ] T lfi i 4 g 3 [H 48 8 LA/
B [ i 6] L3 3h 51 i o R R R et . H AT,
Letybo® B iifi PR AJF 5% 3 55 45 of 75 51 3k b £ | S8 Wl &t
RS %Y TE HEFS )7 T B A
N AE, L AR e Y HR G o5 28 5 7 I LA
T 5 [ 2 25 9 AR B 9 45 FIAL AR . (H B2 B A Letybo®
£ HFS 3577 v By 97 R85 2 ik 18] P Ak 5510 5 07 %8 DA K
K22 e T80T Je T8 22 O ASE K T i 17 7y o 1
W5, LA 3 F B IR 97 2 o
2.5 Xeomin® Xeomin® fy ff F I %, F 2011 4
AT E FDA #EE, 22 H TR 7 SR T B fg |
BRI EEas 4 . 5 H Ml BTX-A 15 AH It , Xeomin® A
TEAEA AR 150 kDa IFHM SRR, X —45
R A 3 | i P TG, 4 3 4 FH AT e U
DHUR I G BT AL R A . 9 H Xeomin® J&
ME— R FH¥ URORAE G BTX-A 55, A B T ORUE ™ &b
SR, T ELFEAR 738 S A 7 AR

— JGUR BE PR B D) e B S PEAG T TR TR LEK )

WA 3597 HOA Botox® 48 g Xeomin® (4 101 8437
HeB) BOT7 800 R et R AR, SR BN, AL B
PRIF R L, B 78 HFS 20 1, Xeomin® 34 7 19 35 0
B3 K (43 ky 849% 1 T2% P <0.01) Fil g KAk R
R E] (4850 12 11 JH L, P <0.05) & T
Botox® . 7E A KL JZ ¥ J7 1, Botox® B3+ AR R W &
HR ok 13% ,Xeomin®ﬂ\j 3% , H Xeomin®T—F HFS 21
R BT A R R o B AR 4 BT 26 B, Botox® 4
B M 2 Xeomin® 5 1 33% 4 IS B — AR N
WHT 3591 £t L H—TAET L 1 1R H
M Botox® 5 % 5 2 g Xeomin® J5 , FF4E WL 58 3 4,
S5 R, LA R AR TR R KT AR AR R S
] & A R 87 7 T 249 6 3 0 5 % W 2% 5, Xeomin®
i BRI 840 MU R 5| 4 B 1k S BT, VA
JT 3k B PG — B J BT AR A, A, Botox®
5 Xeomin® HA M BB M FRR 5 B VE T 22 5
R INA YT Tk 1 L B R e Y &
B Botox® Al Xeomin® EL.A5 #1124 57 5% 5 4 4= 1k, ]
i Xeomin® ] 4 3 M ARG 7 LA , BT & 16 B 057 K P
T EA G R B Ak
2.6 DaXXify® Daxxify® %€ B T &, a5 ¥k 0
7 5 B 4lifk 1% 150 kDa BTX-A (RTT150) , If 5% FH &
A A U E K (RTPO04 ) 5 A4 A% 4t il 0] b A Il v
% M (human serum albumin, HSA) , [a] it & A 22 111 B4

B-20 2% vh£h FOME A5 B4y o il 70 F 2022 4 9 A 3k
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K FDA HEEH] T 677 vh B2 2= R A4, 2
KA BTX-A il 7, 5 H Al BTX-A il 7] (41 Botox® |
Xeomin®  Dysport® ) #f ., Daxxify® ff # g 2, HOR
O HSA BEAR T Sy etk KU, BT 7E = 0T R E
TRAF 3 4 MR T8 T 3z i 5 i 77 5 % A Ik RTP0O4
i 5 5 AR AR E B R 0 T, MG 0 S M O R 2
&L bR R S FEEE B AR LI YR, T RE 45 R
TR HE SR B R AT Y I R F 5 B R,
Daxxify® L7k HFSE 6 A, H &89 A,
WG TERMN 3 ~4 A, B R R, 48
THEF RN s gE51, Daxxify® 40 U 76 J8 I 837 17

TR T4 B it Botox® , LA R 15 IR G F %5 K R
BB 4 He e e e AR

AR H AT Daxxify® fy 32 823 i 31 K JE [ 80, 2
HARAE S 2 A Vel oy HoY™ i 2= HIFS S5 2 28 P
i BRI R AL T E T B, HEFS B F AU IR YT,
e BTX-A il 7 PR Y7 R4 45 465 i W) et 200 6 0 55, i
Daxxify® B AR50 T AR AR T B R e R R
[F) B, HORS A FH AL A m] 9 20 % 3E H A5 LY B 52 0
WA e 28 52 e UG

BT LI EWRSE A SCR AN [R] BTX-A il 57 1) 22 5+
PEBEAT T B, SR ISR 1,

R 1 AR BTX-A 50 8922 54 HL L

Jeqd i [E NMPA/ 3¢ PR ]
1 %1 K e . ek Wi . 15 T2 ¥
i 750 44 B A EE (A F) i FDA it o 47 A4 20 A FLA . WATZ TR
i 51 MBS 1997 (P 900 kDa Z & M 50,100 U 3 ~44H BT 2~8 CAM
B NMPA )
Botox® [ ( Allergan 24 ] ) 1993/1989 900 kDa & &7 1 100 U 3~44H BT 2~8CHRHK
Dysport® L[ (Ipsen 22 ) 2020/2009 500 ~900 kDa & 500 U 3~44AH BHETH 2~8 CAM
EH
Letybo® 8 [® ( Hugel /A7) 2020/2024 900 kDa & & & 1 100 U 3~44H BHETHE 2~8 CAK
Xeomin®  f#i[# ( Merz Pharma A ®])  2010/2011 150 kDa #liff 28R 100 U 3~44A BHETHR =5
Daxxify® 3£ [® ( Revance Therapeu- 2022(3[E FDA) 150 kDa Ziffi 8% 100 U TALITRORE S WUHRTERE Rl
tics 23] ) Bl 6 A~ H
WA AL 9
™A

3 BTX-A FIFIARR KM

BTX-A W51 & A= AN B0 /Y 32 22 I IR Oy 3 5
T AN 2 RS BT S 2 AR Y 7 R 22
SRA AR
3.1 EHFERY HEHFEARY EEIRIAEMN
D51 @ VE S @ KRR BTX-A il 551 R
A R . — WU T 6 E FDA AR SR E
FR G 2014—2017 AFEHE A58, B R XT3 Al BTX-A
700 3 G ) A YA DN RS AT T AT, A5 R
75, Dysport® i) i 4 25 R 1 1k 20.2% , B FH T
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