17

[ EREKE #84% HREETS
B E17~E23 SERC 264 1 B

ARBGRE S - BRI 09 5 R Y 1) X A R MTE D HH

R R FERRZEER RN
Aho S % 4
REXEHE

(ZH FR264E2H26H)

Key Points in Botulinum Toxin Injection for Blepharospasm and Hemifacial Spasm

Mikio OSAWA
Department of Neurology, Tokyo Women's Medical University School of Medicine

Botulinum toxin therapy is the first line treatment for blepharospasm and its related disorder apraxia of eye-
lid opening, and for hemifacial spasm and its related disorder facial synkinesis. First, I describe the beginning and
ending points of individual facial muscles which may be the target of botulinum toxin injections for the above
mentioned disorders. Next, I introduce how to identify target muscles including the orbicularis oculi, corrugator,
procerus, zygomaticus major, zygomaticus minor, orbicularis oris, risorius, mentalis, platysma, transverse portion
of nasalis, and frontalis muscles. I emphasize the need to avoid injecting the toxin into some parts of the target
muscles in order to prevent undesirable side effects. For example, the toxin should not be injected into the center
of the upper eyelid in order to avoid blepharoptosis due to paresis of the levator palpebrae superioris muscle. I
also explain how to distribute the toxin to the target muscles in order to improve the effectiveness of the ther-
apy. For example, botulinum toxin is injected into each border of 3 or 4 portions of the platysma equally divided
between the anterior and posterior edges of the middle portion between the chin and the clavicle. An average
dose is 0625 to 5 units injected into 1 to 4 divided points of the target muscle, with the first injection being the
minimum. ‘

To improve the effectiveness of botulinum toxin therapy, I emphasize the importance of knowing the func-
tional anatomy of the facial muscles, which enables proper identification and selection of the target muscles, and
stress the proper distribution of the toxin to the target muscles.

Key Words: botulinum toxin injection, blepharospasm, apraxia of eyelid opening, hemifacial spasm, facial synki-
nesis
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AR B EE & (blepharospasm) ™2 &1, BEMEY X b
ZT7D 12T, BERSLZOMBHEORRIZL ST,
R f5 & Z 0BG OM A BIEENIZEE T 58
RPAB 2 E T HERBETH S (Fig 1). €DK
ROFEMIAHATH 225, WHIWIZBT 5 AM0E
Za-urORFEERES, BERENOTTH
R oEEIHEE S, O KB E- 5 A-HR-
K AR BEOBRERE L OBENZE XL TY
559,

BIRR 21T (apraxia of lid opening) "™ & &, EREES

DOFHIGHESRERICRINT 2125 2hb 5T, HE
87 BB ASIERREME I CE R WRETH 5 (Fig. 2).
KATIE, EBIRE - RPN, FHERES R & OESE
EXRRL, FRETTREFTHIIOVTOMBEEL T+
FIZRB LMD, 20T ERICETTERWE
REBBIND Z L5, B4, FIRIATIZERT,
BLAVANZTO—HTHE, LORVEHTH
%79 BERSATI, IREGEEED 7~75% CTEHFL, B
MTIRFEEICINTH S, ZOEHOFEMOAHT
b BA, IR RLRTER OB R 7 BHEMEIEE) & D
WEITH B,
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Fig. 1 Photograph of a patient with blepharospasm

At rest, involuntary closure of the eyes produced by
spasmodic contraction of the eyelids and eye brows
with lowered eyebrows called “Charcot’s sign” was
seen in a patient with blepharospasm. Fig. 1 to Fig. 9
were redrawn from Osawa 20123, with permission.

Fig. 2 Photograph of a patient with apraxia of eyelid
opening
Inability to voluntarily open the eyes in despite of
compensatory contraction of the frontal muscle with
raising of the eye brows called “inverted Charcot’s
sign” was seen in a patient with apraxia of eyelid
opening.

Fr Al BB EE 2 (hemifacial spasm)® " &1L, #H,
Fr B ER T AAE O A BERE 72 BLAE 12 X & SCECHG O BB
F - IEMAE O EECH 5 (Fig. 3).  DIRAEEHE
DM RIERHEHTH A0, 2200HBH LY. T
bbb, B L EHOBEIMRED, R S ORI
%R (root exit zone) fFIE~DIEEME, b L {iE
kA, MEFSEREORFME, FNICEIRE,
BARRE, BEAREESR 2 &2 X A BV RETE R EE
ZRl&H I L, £ THE LU/ EFMMEEE (ectopic ex-
citation) A%, R OHEHME & = OFRHERT IO A U A OB ]
BRI & 0 BHEARAR AR L, 2 O SZE RIS A i
#ERTDLEDHTH A, 9 1 O0FIL, EHEY
L TOBRMER 2 FIEAS AT I BT AR (B3 L
FUR)VIEPORMBECERERENEETLHED
HTHBY. B, FF) Y IHREE, BRME
DFAZIZ LY, REICHEEELZETHRTH 5.

Fig. 3 Photograph of a patient with hemifacial spasm
At rest, spasm in the whole part of left side of the
face, involving the left frontal muscle, producing the
“other Babinski's sign” manifested by ipsilateral eye
brow elevation was seen in a patient with hemifacial
spasm.

Fig. 4 Photograph of a patient with left facial synki-
nesis
Involuntary closure of the left eye occurred simulta-
neously while she was pouting her lips.

Bell FJ8 < BE /M5 75 E@FEE?‘WEE@T&@FEE
HABE) (facial synkinesis)” ™3, I DOFALTO
BRI O B BIBE & [RIRRITHE 2 % BRI O B 740
AHEEES CTh 5 (Fig 4). BRSO B E
EEHTIE, BEETOREET %R LM R O
B RO THE U IR REE, b bEnE
(ephaptic transmission) 2%, EEM CTOERMEIE L
FRICER SN2 BAOREE)TH 5. K AlE
RS D EREG] T b BRI E A EE) 2 50 L, Jii‘]LL
PR AR 5 OB HE G E B O ERER T b LEF

(BRI AR OB 2 B, WA LRETH B
LENL?.

RV X AEZHHANL, BEEMEEO 1O clostrid-
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frontalis
procerus

corrugator supercilii

preseptal portion of orbicularis oculi
pretarsal portion of orbicularis oculi

transverse portion of nasalis

. alar portion of nasalis

zygomaticus minor
zygomaticus major
risorius

orbicularis oris
mentalis

platysma

Fig. 5 Anatomy of the facial muscles

Fig. 6 Injection sites of botulinum toxin for blepha-
rospasm
% orbicularis oculi, #: corrugator supercilii, %:
procerus, ¥: nasalis

ium botulinum 2 X Y A XN 2 EA S RER T,

ZOVE AR, MiEHEAIOMBERD S DR
EYE acetylcholine (ACh) o2 HET AL L
2 & BbFEMBARETH Y. Ach IHI DR DK
ARERMCEFACIUY A, B EECTHNCE
ELHBERITERH B ZRIEL D 5%, AFERICIE
A~GHO THEENEDHHH, AL BEPhoRIZE
LAEWZEWEED L v, RS ERL,
EISHEN, AR BHOAIKEEN TS, [
BRNC L BRBOBIDEERIL, A BT RIER,
FrRBE TR, REVERISE, BRY - MEOEHE, 2 L
D/NBIR R B BT A TR IS R,

HEOFBURESTE, BECITEEMNEOAT
bh. ARE BEMOBESEOMHEIZELTIE, A
RN L CHERRISHOBRIESEL 20, EOR%Y

f

i
|
i
i
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Fig. 7 Injection sites of botulinum toxin for apraxia
of eyelid opening
¥ : upper eyelids near the marginal sites of orbicu-
laris oculi

B, ABNZZRWEBINEREZ BBy U CRMICERE
FMEOFEHF S NI=AS, 20K, ZOMOKR
ANOBIGIE, A BPBICHIR L7270, BROFEIL
PREMEFIHOAR E o TWhH, RS (BIRZKAT
at) L REmEE EAEESEHED) IS8T
%RV Y XA (botulinum toxin : BTX) ##i, B
HH DY (Fig.5) 2#MT52Lnw)ETH %R
<, BTX O#Y) % faiEihs - &I & 0 B B3
5. ARMTIISEMNGHORGE L EIL, B4R
ff - BIZOWTHES T 5.

1. BEESRHL (Fig.6,7,8 97

1) BR##5 (orbicularis oculi muscle)

HEAEASHIEE B B, LIEERIEZSE, WNHIIRE W
WHEET, B1kid, SHRES RELZIDSE, HiC
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Fig. 8 Injection sites of botulinum toxin for hemifaical spasm
¥ : injection at the first time, ¥: added injection if necessary

@ orbicularis oculi

® corrugator supercilii
® procerus

® zygomaticus minor
® zygomaticus major
(® orbicularis oris

@ risorius

mentalis

@ platysma

@ frontalis

@ nasalis

TRL, FEBMERICELTREBETAMMTH 5.
BTX ojtiiEcid, HRZEA & LERERIC 3~5mm, T
ARBRIZ 13 8~10mm #E U THAREREICR U CHEM M
WLTRERNE IR TICOENT 5. 28, LEREIX
BRERIC L D R R REM L TWAREERY
5. EgSH R TE L, BREPRIVE, A,
FNERSMANCINT CTHIET 5. B THRE, SRS
2 A FTCHEIES A 4%, LERBEH I FRRBRZEF AL
HTHh, ZoMEE RBETELZERTLOTE
ETH5H. TIRETIX, BEBFEICOIBEZES L, HE
DYER DT 2 IR RTER D WU I X H IRBRN R &
T X BRERFEL - ARFEEELZ 67, TR
i i B RUBRORETE L, BIREME - WREEL D 5.
B OBER T TIRERR L 2 FTICES Y. Bl
FATIZ, RERBROBEEHR I E T % Riolan i D

BT - MAREIEAYRE L Shb 20, LIRS
2 7 BT O AIZHRERRIC & 0 3 { HiiET 5.

2) BE® (corrugator muscle)

RIAHE B NHE T, FIESIRE P RO L F R
WTH 5.

BTX ORETIE, BEOHIEE D S8 EEFT
RIS, RERED S8 30 BETHIAT A, 8
BHOREIRRE D, REHE ) DR ME
EOTTHIAT S, 28, BEGOIMIIEE S
LEVD, BEH LD DRRAEEZ DT, Hmm
DFERSETHAT 5.

3) $R#5 (procerus muscle)

BRI RETE - M BKEL2E D BT, #ik
PEEOEETH 5.

BTX O T, IREEE TR OBBITHY,
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Fig. 9 Injection sites of botulinum toxin for faical synkinesis
& : injection at the first time, ¥: added injection if necessary

@ orbicularis oculi

® corrugator supercilii
® procerus

@ zygomaticus major
(® zygomaticus minor
® orbicularis oris

@ risorius

mentalis

® platysma
nasalis

PO BIREICE & MITER A ICHIAT S, FREE
GBS D ISRA T 5.

4) KIEE (zygomaticus major muscle)

RaESEE (MBEZERS) <, FikassOma (F
P EBELD) THA.

BTX OHijE T, B - OB EH~OIEE &
NBIZIBZ B7-0, OAEEEME 3I%SHL, 20
SEEM 1/3 OEAIC AR SHIAT 5.

5) /NEE#R; (zygomaticus minor muscle)

REERAYE R R T, FIEAOES (EEH) Th 5.

BTX OiETIE, B DK FETOREFH D
MERALE BE L O EE, BIUOREHTORR
EOADOHEOR L, CUSHE A S IR E L
FTHRIAT 5.

6) H#a#s (orbicularis oris muscle)

igi, —EN I OBEMHICHEL, OZRD

BEx, OBEOKE - HEN, 3r0HERLE-TE
19 5.

BTX OHEiETIE, PHEHAA SN HHICIE, RO
AL EEIBNICT 5. BEATH LB, 2
BHXY)OM20 ETOEICHEs T—HEEERA
2, OBICHTICOAM» O ET 5. RETIE,
BEEVPORHICEERESND OERL DM
, FHORMBEIZEL Y OAFLOKRGDVRENEL % 5.

7) %% (risorius muscle)

IRV BT, FIEPOAEETH 5.

BTX OfiiETiE, 04 XY 3~4cm SMA % HEE 5
L, OAf AT TRIAT 5.

8) A4 MF A% (mentalis muscle)

RIS THBUEE T, FEIHOEETH 5.

BTX D% i, FAOEHZ S 5mm HMil O T i
S EFIZHFTHAT S,

—E21—



22

9) LS (platysma muscle)

RIEHS KM L8, ZAGOHIET, FILIETHE
BTHETHY, BEHMESOHD SO0 TIHICE
5.

BTX O Tid, FEMICEE OO %2 SN R
HSETCZOWMBLHABIIL, GO SH 5 THR
BT EEEORMIC 3~4 » o) THET 5.
MISHIL R HEIRDBE DO TICMET A DT, FIA
AE T ERRICER AT S.

10) HA5##EER (transverse portion of nasalis muscle)

IS LEF RO LB L UAMIT, F1kHS
sHil B (BEZANT5) ThHsb.

BTX Ok TiE, BE LI TED S BANOBITH
WM SRR AN HEET 5. 2B, $iA
WCHIAT 2 L BIEICERTHDT, RENLLTES
PR FICRAT 5.

11) Ri¥EAS (frontalis muscle)

AR C, EIEAEE & B DKM Th 5.

BTX OgiE<id, IREOFEmEELIERL, B
EH» B 15cm EHICT 25 LIS &) CTHEE
5. BIESORBIIBN DR fEL O T
T35, B, BEH~O BTX OliiEid, ARBREEE
LHIRLEAT T, IREHHOBHEICTAREL LT
ORERIECTH 5720, FAIWIZESTHS. it
., FRIBERmER T, EITHCTREETRTERIC
EREEENFLFICBE XN S (other Babinski's
sign) 728, BIEERNO BTX MiEASEIL & 72 5.

WENDORIESM T 3mm FAf L Vet AL
BREOUTEZT L. 28, $HAETML» SO
R W 1EERAL T O P MLATTED S 7B $ 0 2
DOEMZEEHEL, kMMSNiZ EE2HRT L. 7272
L, BHOBREEZ #5720, HEHIZES SO
vy —VERETALHICIRET S,

2. Mﬁ/i_3>

BRI - BE2ABAERTHERL, B
WEE LT, 12814720 OKKER 0.05ml BLF
RO, HESMA, O BB~ #HE TE 57204
%< $h Thhbb, 50 BEADORELNLTIVORE
FRICHWAAHEEREZ, 125 A C1lml, [ 25
HBNMUETO0Sml &5,

1) R

ARG R i, WIIE B 1.25~2.5 BAAT/3RA7 X 6
APEC, HHRY720 75~15 BAL, FHHR, & 15~30
Bfplsd, LaL, BIFL, &EOMEHRS S L
THRER, £ 2 » L, 5F4 » BTl 25 BAL % falE

THIEDD, 25 Hifd x4 » 7 x MR =20 MALRT#
AMPHEL LTS, HEARTHLEHEITE, 1
AFTN7z Y 5 BALE THEET 5. BRETTIE, W
& 1.25 BAL/ER0E, EERBENAYL 2 » BT T, HIR
W70 25 BAL, WHR, B 5 BALL 2B, RIRATH
A, 1 A TS0 25 HALICHET 5.
FEEEEECIE, WRAER, RBRBEAS2
BT, THREE 1~2 % B, 81 3~4 » BT C 1.25 Hifr /47
LB, 2720, BEMREEEROBEEESEE T
13 05~0625 BAL/ERAL & %2 5. MEFFEIL, 1.25~25
HMAr/EAL L L, EEOBETIE 5 BAL/HAL e 25
EFNENIIH 5.

2) WEH

BRBICIGELSA DN BT, w w# T
25~5 Hfy, FHIBEREE T 1.25~25 i %, £
NENENT 5.

3) RARAG

RBRR T Ik, BARMGICIZIE PR~ 25~5 HfT F
7T 1.25~25 BALT OB L, Fy (i B v e g
T, SO T2 OB IHESRHN T 5
BIIXF DOEALIC 1.25~25 BAL 2 JiET 5.

4) KEEH

) 2 VG o 88 T 1.25~5 BT & 1 o BT METE T
5. B, DAOBIRBFERICELELS 2530
DHEEF LR LG\ 720, TRERB Y LR ET 5.
5) /NEFE

BBl PR TR R T 1.25~25 AL & 1 o BRI JidE
5. BEOE, BEEHEINEARY, HE (OfA) #
EERE S, OATERXZT/20, PRICH
D5,

6)

125~25 ¥fiik 1~2 # FRICHiET 5. 28, AR
TOFPSDRGPRNLEDTTELLETLEICYE
DA FIZOALY S ETOED 2 4 Aoy T
ELZBCOAD» ORGP L VR V. £0H
HE LT FEEVPOALSORKICHET LIS
LEEEDS D B 720 AN OIESH VRSO I
WLRIEN L DN EEZZ 6N 5.

7) %

1.25~5 Hfi % 1 » BriCiiiEd 5. %&b, @& T
ARIMINCT I DPHEEICRBDT, TELHREYA
BICHED 5.

8) F +HAH

1.25~25 Bifvr & 1 » BriciEd 5.
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9) ILEW E

1.25~25 Bfi% 3~4 » FHZHiET 5. 2B, BE CREABE I LASHEONILE—BEEHFIC
THOMZIMNCE| RV B 2B DTTEB72004 EHELETET.
BIZHD 5.

10) B B3 & RS A BCIRIE IS 22 .

125 B % 1 » ARl HalEs 5. x ™

11) RigEK D B&&En, 8 BER - RS, Meige EBRE. [

AP TERYY X REE LETRE2M ],

125~25 HALE 1 # B HEIES 5. S o1s7 B it st (000
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