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Recent update of intraoperative neurophysiological monitoring during microvascular
decompression surgery for hemifacial spasm

Byung-Euk Joo™

Department of Neurology, Soonchunhyang University Seoul Hospital, Soonchunhyang University College of Medicine, Seoul,
Korea

ABSTRACT

Hemifacial spasm (HFS) is due to the vascular compression of the facial nerve at its root exit zone (REZ). Microvascular decompression
(MVD) for the facial nerve near the REZ is the best effective and curative treatment for HFS. In MVD for HFS, intraoperative
neurophysiological monitoring (INM) has two purposes. The first purpose is the unique feature of MVD for HFS, which is to assess and
optimize the effectiveness of the vascular decompression. The purpose is achieved through monitoring of abnormal facial nerve EMG that
is called as lateral spread response and is also partially possible through Z-L response, facial F-wave and blink reflexes. The second purpose
is to prevent postoperative hearing loss during MVD surgery, which is possible through INM of brainstem auditory evoked potentials. Through
INM mentioned above, MVD can be developed as a more safe and effective treatment for HFS. Over the past 20 years, much progress has
been archived in INM during MVD for HFS, and MVD can be developed as a more safe and effective treatment for HFS.
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1. 24 2MT(facial nerve electromyography)
1) EHHIEIS(lateral spread response, LSR)

LSR-2 HFSY] uj¢- EXJAR] H7]/¥2]eH4] o) kg0 2,
shte] A4 BAIE Aot W, 11 AlolA] A=
S8 ofzl, T2 & d=9 tE d2AE EAERE A
HE= S04 fEEs T3S Uitk HFSE thde= &
7129] AFoA MVD % LSRE 442 offending vessel
o] AT A ¥ e F 2 AIFet Aol = &
QAcH4,5]. o] olf-=Z, HFSel| tigt MVD & LSRE] 44
52 ZE9| A= Ao High offending vessel2] &
Azt 7AYol o]FofFeS UEhl= AHE AREIL U5~
8l. 3Tl AE FRXEL2 MVD % offending vesselE A%

5}7] ol o]n] LSRo| AAEAY, B2 offending vessel=
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e o & [SRE 715 u|, A= M= = HPZ7 PR
ol4 ¢F 3 cm Eolxl F919] =41 ofntilF(frontal
branch) 32 3| A17(zygomatic branch)oll AJstth =
FHFE HE7IE FobH, S5(cathode)o] Y=(anode):
ot o 7EA 9 FEH1,2). A=) A7 5-25 mAR,
A= A&AIZE 0.3-0.5 msec FEE A5, 712 A3
QlEd|Horbicularis oris muscle) 22 EE&3{mentalis
muscle)oll Hizs] Sty d=4179] 9% EX|(upper
branch)7} ofd o}#f& EX|(lower branch)& A=3l= LSR
o] 4 = Ut o] AL olE BAIE AST Aol
& 4A17%(buccal branch) &2 g 7FgAtE] 4173 (mandibular
marginal branch)ol] A= A= T3, oJufZS{frontalis
muscle) E-& F=EZS(orbicularis oculi muscle)ofA]

LSR 20| Fs3tct. Agiuiet 92 41749) B4k chaksp
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A=t LSRE o & 4 S Qlrk o 2 A7Ae &
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AZAE B4 YRS FRIst, o8 X=8Hmapping)ste]
INME AJ3FS o LSR F-&0] &opdrky TEFHCH13]. o]
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3 FE3] 7Ao] HAEAE Elek= 83t AAF Wolct
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o MEr} FZo] Frask= o] F2 A58} Aol ikl
HIFCH15]. Ty o2 A7 HFS9) 7iAlat A7)
Q1 A7} MVD % LSR 2413} I Feo] gitkal F45}H,
LSRY] &840l disf o&2 A7IFcH16l. ol&2 MVDE
w2 72799 HFS 3RS 243 d3}, 409ol4 MVD &
LSRo] &4=]9ou, B9 A] 5782 Au]gt HFS7}F &= %
1, 0] F 4782 /1Y Folm Sl A&E|Sitka Bt
Thirumala 52 MVD % LSR &Alo] ©7]49] o5} dt
o] QIARE Y FEjofAl= LSRo] AAER] ol Z7| &0
& HFS7F 344 &= lohal 3946, MVD % LSR 44lo]
7149 o5l 34 Belo] itk RUFcH17I.
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PGS Egohe 554 7149 SAZ YZECH18, 19
MVDE 53fl d2A1730] thst A2k BAl= sia=
A9, A2A17899] BAgH Aol AAstERE o) e
= S0 A £ 9leug o] 7|7t Bt IR FAjoA
ZHF LSR¥} HFS S43o] Yehd 4= Sloh. w=hA MVD 5 o
g Fahe AJHsl FEe] UYEGeA ERlske AEE
LSRE &-8dk= 22 585 %, MVD Z == LSRY
HSHAA E= Z)E SAT off AARe & | 7] 1Y
St AFo] Waste, FESE 7AUE o]F = Ho] F8sitt

2) Z-L BE2(Z-L response, ZLR)

7-L HFHZLR)S HFS $& Al LSRR ¢ g &%
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o]}, ZLRZ it @] ¥S A7|H o g A5t {i
He ¥go R, ol Et Eito] 7] A=l o5 d=4lA
< A=l Pgohe 2AE ¥REO=(20,21], AEF F3to] 4
402 7=, ZLRS SA] At

LE HFS 9] 7% LSRo] 7 ol A=A A, 7t
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gefstA gRlsta AFS 4= et FAMHEE 715 A=
T=ud, dEEd, 882l Aok, A= Ao g2
FWE Wi Sl ARgElR= HIRHSEE 54E H=Hconcen-
tric electrode)= ARE5HY, F= "4 (bi-polar mode) 22
A=E Fo] AE 5= St} G2AHE A7) Aof A= &
=& REZ = F9ollA 5 mm o] b} S]] fIX|AJ7]
31, A7) A=H1-2 mA, 0.2 msec)S &F 3 Hz &5 2 7[5}
ojnf g A=A £A7F AHficl= 504 ZAE THo]
I, Qb EhS ERIska &S] A wi7bA] of &
P2 W=, 7ol F49] o]FolAH ZLRE H ol &
9E]7] oA "t ZLRS LSRES E:8517] o3} Fo &
o] 983 Aog UHA ot Zheng 5 LSRY} ZLR= &
A AL 7%, LSR T ARGET f-&stttal AlRFsHltt
(20.21]. T3, ZLRE o o] ofF 7L ), ol& &Rlst
= | 53] f-89ltt sHATE ZLRE ARSE e 2 7] 9
Argdo] Fgsirt. ZIRS S A=ote] Qe g4l
730l A7] A=o] AL=HA WYol= §R3olEE, REZ9] H
H 217] Qo= il Fyha dZFA1Ho] FHESk= F97F Aok
™ ZLRo| FE 4= QtH22]. dlE £0°1, REZ ZS F-9j8t
ofuz} it Ftke] It Kflet A=Al It Bt A
o A9, o do] FHES] Y=ol LSRo| AAE =
ZIRE A&E & qlth

1o @ A

2. 92 MA F Offacial F-wave)

A4 F o HAks d243ES A71Ho2 A3 o,
AFo] HE7| WRFo R Agd & dIAEE AX tA] F
2A7E 5o i WFo g A o] eeh= 294 &4
T 9 2451= AAolt), F o} 52 54170 SHA
< Yehli= AEE A o, 424 A g
A7S ZosE A1) TS V1SS 5 Stk AAR
HES EAtolA| o] HARE AlFFS o, MVD == o= &
go] Q= ZolAl F o7t B A =R, s Fole &
Om|gk o7k AlpKItk= Barvt QieH23). d2417% F 5t 3
AE AT wis FFHoR fHtEE M oele] HEES w
25171 Al 715 A= EEHmentalis muscle)oll A5t
1, A= A2 8 7R A% (mandibular marginal

branch)?] ¥t £l YXAA A= gl

3. &2 HHKblink reflex, BR)

HFS2] MVD % INMOJA HE7] BIARE Z-83t Al 9l
Qtt. Moller®} Jannettas= HFS EAo|A =& 5 BR ¥-&
< RN o5 LFAAEY ot A3t 7 Al AE A

& BA5ITH2,24]). 28y olEQ RHECE frd Y]
A qkgo] AZFA1H A9 57t A% (the lateral axono-
axonal spread)® QIgF AU 7FsAE AAEATH25].
20094 Deletis 5~ 115 42| TEAjol|A] AFetalAol 7]
AFES A8 HE7] v 27] BESR1) HE84AE
GEsl= 2L HPHES B UsIITH20). o] AT IS E
3t MVD & % BRY| & & SA] 3710 983 A= A=
Y/E= AFHA9 A= S 78019ty 152 ol
3t BRO] W3} dZA1749] bl ot 93l & AZA1A
do] w2 G4 Aok QIgh Ao A7) X
Choi 52 HFS 22} 4198-& 422 MVD % BRE INM
71eR AMESE A 2 AE TS RASHITH28]. 152
BR ZUHZ A7E $& 5 1Y, 149 9 o71Y T =
7 A¥e} v|wslek. BR BUEHOIA, x43 9 si2dH
BRE Hol& IF 719 3<% o4 Ziks IE A4
BAACE Fomleiyltt. Iy LSRE Hol= 24} 7Ho] H]
WM E & T 1Y 2 17HY T BAHo=Z [oulst
R, 6711 Foll= 1A gleh E3h BRI} LSR HUHH
7r] HlaoAE 44 3 19 B V1Y 3 5% 27E o
o= 5N femlgk 2ozt glgitt. 18y & & 671
o] BR ZYE o] LSR BUEPET} & IS d&Ssh=
o o £2 43E Bt 24 0F BRo| LSRETH =&
ZIE dS5ok= ©] o A= 4= s ARG 5 9o, o
WS MVD & 5 d241749] 143t ot dslo] =2-S
Z 4 Y= AR oz 983 H Y & Aokl Al
T3E HFS Aol A Aebilg A0 oJsf] 4121 45 E
£ O s fol 9sf 1714 Rhgo] el AoE
Fogd 4 e w2l 5715 (blink synkinesis, B%=
TEEEQITH29,30]. Moller®} Jannetta:= QFAALR ¢Hho)
AstE BS9} LSRO| BF Al RS WAsrt 152
HFS9] 714 ®e]7|do] d241749] =gt #=d A
o2 7HAS AIgitH24]. 20199 Hsu 5+ HFSE 918t MVD
% BS BYERY fE44E H7k63oH, BS7EBS, LSR ¥
QFHAIE MEPE ZEF3H Al 7HA] I E FollA 7P =2 7
43t d& gro=2 yepgtial ZE2AACH31].

BRI} BS BYERH Y] A 7Hx|= o2 25| HeA|A]
USIARE, o]52 LSRY] TS HAUT 4= e MEL INM
HHE] fe FEE ofAF 4 Uty E3L o|3l A

S,
7N HES Wbt o8 TSR HEAAY 37 2 B

pEe T

4. k|E7| MM (brainstem auditory evoked
potentials, BAEPs)
1) ZiAt 8Ol Bi3H(changes of methodology)
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=0& dojzl shte] nfggo] ofz} ofg] WO A= B
dojxl B0 1S Btsloto] ARSIt whEka] INMO
A BAEPsE €& tf 323 22 7Fs3 Wde ASRIEet
1t} Zlrolt, m|=r/dA173 82513l (American Clinical
Neurophysiology Society, ACNS)® 2006¥1°] 10 Hz o4
9] &2 A=EHIE7}t BAEPs THy9] ol TAE Zegt
S oloma bgAQl BHYS A7) 9ol 8-10 Hz9 W #F
s BACH32] E3L 14 TRssta AE e
BAEPsE 7] ¥JdliAl= 1,000-4,0003]19] & W43} 3l
7} "3kl slck ol=et ACNSY] dxof wket, 10 Hzo
A=FHIEet 1,0008]9] Hts) S5 283 4%, g ¥ 5f
A 7R3 BAEPsS 9 ©] 10029 A|7to] 495t} Qut
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£ 11y 9fFo] EolE dlE £01, 20169 A4 Y
ol A= 40 HzolA 100 Hzol 1HlE A= AR83191, °]
THE AT AREE go 11y dfFo] ¢S ATt
tH33). E3h AM3AEH Y A7 A= HIEE 43.9 Hz2
1AL, Hats) Sl 40032 EoME PgARl ES
BE F USS APHoR JFort. olgt At Aik=
7129 AAF Wiz o2 HTHEE AAEH, Al g &
7| BAEPs £749] 5842 =ol= dl 7|odoiltt. T w2
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£ 1020 A= 2] AAEE wet C7'E 71822 of, A
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HtH27,35,38,39]. ol= th& wHol| Hlsf &gstal, o v
7h uHe] = i oE | wr| giZo|oh. 1=y MVD
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+ °l UotA -S| I 7]zl gk 7t o] FojR|A] o
< A2oltH35,39,401. A AtollAl= o Ve HE717F
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At FE Atolxs o Vol 2 Havt o /8% A
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< FAEL 5 VRE 2AEE Ffolrh 1 [ g0
oA A= w2, MVD & @1o] 199] &4 1}
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& =3 BE BAEPS-J A 2 PG o, o5 &
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(p = 0.009). EOP 99 &4 9ol @7]5olt ot T2
ohE AR e W NIest fofulstAl w9ttt of o
TolA= 1 Vel Ado] Wshs Alle #ASHIL, uHY
VA aA4o] MVDE] 8 31 o] fol|= RIHs] e 4> 9l

H& BRIt olfet A= MVD & & Y SURT
OME}, @715, ol 52 ﬁﬂoP ol MVDO| 8. 7}

g olFole AT 5 UE=

T U= UERHH, HESO digt MVD
TE Al F7L ke HojE

4) Z07|F 2 M Hsto] SQM(importance of

prewarning sign)
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50% ol FaSEAY FHE717F 1 msec oY A== A5
£ 71 7|1E0E Agkon), nfg Vel Adlo] Ao wie
Z 83}tk AMio] ERIEQIL). HFSS MVD & 3 o V
9] Ailo] S ), == F 71X] sfiglo] TEE=|, A=
g [FE A== BF= CN VIO HE7| £o= gAd
o] WAYoh, EA= o [1FEH A=l= 392 CN VII°]
HE7]oA HojR= o2 FAE o WAYst= Zo|tH42l.
B HolAE MVD & 5 AUFTHES AT o,
o] Aol W¥5F BAEPsQ] HI3IE RAlSHLL 11 9Ju|E BA6}g]
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45 5T LSRY) 9ulE 3 H7Ke &= QA =ik E3E,
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5 o] 7-83F Z-L §kS HAREo] JidE o] E-85 L 9l
o, A=A HFReS Bk d=2417d Foh AA
9} BRO| F8AE AFEL Ut} HESO tigk MVD 4 Al
CN VIII &40 & oIt 2% & g AAle Zq3l
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2AY IIEE F7A &3t ol#gt 1;}01:—} INM A}
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