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=Abstract=

Motor Evoked Potentials using Magnetic Stimulation
in Hemifacial Spasm

Ji Cheol Shin, M.D., Ik Hwan Jang, M.D. and Hyeon Il Oh, M.D.

Department of Rehabilitation Medicine, Dong Rae Bong Seng Hospital

For investigating the diagnostic value of motor evoked potentials(MEP) in hemifacial
spasm(HFS), we studied the facial nerves of 215 patients with HFS using transcranial
magnetic stimulation from March 1992 to Dec. 1994. The mean age of patients was 47.9
vears old and the mean duration of symptom was 7.0 years. For MEP study, the center of
magnetic coil was placed on 3 cm posterior and 6cm lateral to vertex and stimulated with
50~60% of maximal intensity. Simultaneously, compound muscle action potentials were
measured with electrical stimulation at stylomastoid foramen. Recording electrodes were
placed on nasalis muscles.

In the affected side, the mean latency of MEP was 4.50 msec, and the mean central con-
duction time was 1.57 msec with no statistical difference with those in normal side. How-
ever, the mean amplitude of MEP in the affected side was 3.2mV, and statistically lower
than that in normal side(p<0.01). In regression analysis, the decrement of amplitudes was
statistically correlated with the increment of symptom duration(p<0.01).

According to the above results, transcranial magnetic stimulation of the facial nerve
seems to excite the labyrinthine segment and MEP study is a useful method to evaluate
the facial weakness of central origin in HFS.
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Table 1, Setting for the Electrophysiologic Study

Electric stimulation site
intensity

Magnetic stimulation site
intensity

active
reference
ground

Recording site

sweep
gain

stylomastoid foramen
supramaximal

3 cm posterior & § ¢m lateral to vertex
50~60% of maximum

alar nasi
bridge of nose
anterior neck

5 msec/division
1~5 mV/division

Faci:al N(M)

Right Fac.N{M) Motor
Affected side

CMAP

{Facial N(M) -

Left Fac.N(M) Motor
Normal side

Fig. 1, Motor evoked potentials(MEP} and compound muscle action potentials(CAMP) in hemifacial spasm.
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Table 2, Distribution of Age and Sex of Patients

No. of cases(%)

Age(yrs) Total{%)
Male Female
~29 2(0.9) 8( 3.7} 10( 4.6)
30~39 6(2.8) 24(11.2) 30(14.0)
40~49 15(7.0) 65(30.2) 80(37.2)
50~59 10(4.6) 60(28.0) 70(32.6)
60~ 3(1.4) 22(10.2} 25(11.6)
Total 36(16.7) 179(82.3) 215(100.0)

Table 3. Distribution of Symptom Duration and Affected Side

No. of cases(%)

Duration(yrs) Total(%)
Rt It

~ b 61(28.4) 53(24.7) 114(53.1)
6~10 28(13.0) 31(14.4) 59(27.4)
11~15 13( 6.0) 11( 5.1} 24(11.1)
16~20 9( 4.2) 6( 2.8) 15( 7.0)
21~ 1( 0.5} 2( 0.9) 3( 1.4)
Total 112(52.1) 103(47.9) 215(100.0)
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Table 4. Comparison of Latency between Normal and Affected Side

Latency{msec) Normal Affected
Compound muscle action potential 295038 2.93+0.38
Motor evlked potential 452+0.37 4.50+0.41
Central ¢conduction time 1.56+90.33 1.57+0.38

Values are given as mean and S.D.

Table 5. Comparison of Amplitude between Normal and Affected Side

Amplitude(mV) Normal Affected
Compound muscle action potential 46+ 1,80 * 35+ 1.64
Motor evoked potential 42+ 162 * 3.2+ 1.49
Ratio of MEP/CMAP(%) 91.6+15.27 92,5+ [4.55

Values are given as mean and S.D. *p<0.01

Table 6. Regression Analysis of Amplitude of Potentials with Variables

Variables r t p
Age
with compound muscle action potential 0.0961 —1.409 0.1603
motor evoked potential 0.1033 —1.516 0.1311
Symptom duration
with compound muscle action potential 0.3705 —b.822 0.0000
motor evoked potential 0.3698 —5.808 0.0000
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Fig. 2. Stepwise regression of amplitude of MEP
with symptom duration.

£ AE i
F&e) YEAM} fBAYe] ABgae) oF
RAEE BAstel & A%, A9 sk Fas

— 875 —



et o3I BAR o r fo% dA7) gl
Hew(p<0.01) (Table 6), 53 GAH 3
T RSl Algukel o#)2te] Frlel wlhet 3}
28 FAAHCR Fog HAARAAL 7 5 9
ek (p<C0.01)(Fig. 2).

I &

% A s= 198094 Mertons Morton'”
o] Hgol dx 5l Ax)zAF4 Fof 543
gdow, Qs B50) glm, ¢hAEy, 444 HE
o] AR HEAL AFH F le AV|ATE o4
EE AT o] AlgEz Qe gkl 2%
A4 Amassian§¥o| Afo® dxaHe £
FEE A2 AF Sdg el Astaa akwiTe) et
A pEEE e Rastgen, 198846l Macca-
beedE S5 F9d) AT d4L d F
F AR AT &g, WFAFA) 49904 54
msec?) FHHAE Bsle] Ao R qbwlAl Aol
Wk A7 A ol 88t % LAY FArE 243
Holek Aaadg ez 7 o)z dFgd 28
wited Ao Arle HRlSAlZ < 50% A%
Apast gAR Rl S-S YEHE ATARS,
GAZE ulTel A A B SRS el s
W, AAbEE AL W e R Algsglen, 5l
A 25 % e 3AlE 452 msee, AF
£ 4.2mV, 3555 AR 156 msecRA A
Aeld dae® 3 v AdydAdse fapsbgdopes
27‘23).

gy &5 FEAYE g4 R oig o
7HE g 3la, 53 wiele] 54229 3
g7 Bell#] wpu|A] Akzwte] 42 g o&58 5
iz ok 7hA7) sle ZeR odEd deds,
obA7lz W el Ay BAZ e ¥ dTE
wliE] tEul, Laskawis™e 28499 93 ¢4 A
o AxE oo g% = F(cisternal portion)
AN A7|AEE AUE W HEREF G Aol
dddon), e dely 24 iAo gt
FofstAl Frtabalen, ol He Ar)AT
259 5w AT A A wFeleln s
och 282 OgeF®& 149 WS obd Aw A

S e Agg dAsdd FdaEs 98 ¢ 9
AW AFA77; G 0% Frlskgen, Ad)
vlglel Al 2be)zb glaled) A §-28A 3
A3kgelye ®oarskddo,

2 Apeld #E g Asl $Ae G564
A £5 Hed9e Ang Ased, s 5
5 ARAALE A5 vttt §o% 2o} ¢l
o1}, AFXL 32mVE A& Hlgle] EAstA o,
2 RoeA byt A9E Heen], dieME
A7) o 0% A% Skt g do 2 o734 o
g e "e g Ao Bad, aEn 2gE g%
A2 AZE 5o wsle] F-oJsA it 475
Boled, E32 FEAC W 2E lAge
AFZu = A& 3o obE F2% Aolrt gum,
SHT F5AY} S5 e Ao @2 o
& A FAg Aolz)l gle], B #Eg4y
+F LA AL i vnyE o = WY
oh 223 olEd A% bt o|§7|7ke] Flel)
a2} FAA e R f-o8A Y Eglend, B3] A
H B FAEANA EF 2R AFube) EAlEA &
Mol glonz, WS ot Hu A T
ki o) oFstE Wrlshr] $isted wkzal g 2%
A S AlEstedel & 4 4 9ldlch

A7 A 27| ATE o437 W £35S
FEE 46 digke], abidy &6 2gle A&
o] FrbshA| ¢k, AT} Wme} WAGo] A
ks A 4 gleng, gHAAdNYgE 2
HARAE AlAbelz g, kwalA el REZ
(Root Exit Zone)etz F3shs Ry &80 =
MEW vlEEAdelgor FAbshe RagHsnitoe] o)
=h. &4, 1991 Schmidz™e #& qkd A" &
Aol gk FAZY vlAER Ahea] AA] ==
¥, REZ 59 atH403LAE 22t A58 23
A3}, A7[apFA] EAREE £ AR HY
Tdeg o] ahed gltlr)l nxFde] FAHER o]
i B9ial vzE-Aelety FAstgc} #5404 &
T fdsle] Fae wge gdlerd, A% A4
b =AY AxEe dde Ar)bRe] obnte Y
& ¥ Awe] Wayd 4AYE AFde AdE
A A g, nlztAded e AL PR E 5
atrk.

— 876 —



owal Aol Al B2 <
4 kdupulsh olg)te &

| 7le) BAhEel e &

F7h o AR,
SR U ohel AR L5 AUAH) A
age & & 213;14, FEF ASA FARE
% A9 ARE BB % A

- =
A B ARt Ms 2169 #E ot

W AY EEE PSR AVATE ol Ui
$E HUHN AAE AWste] Do ARE Ay

el

1) HA&o 2] Az 452 mseco]glon, 21EL
42mVelgls, 45 Ax47he 1.56 msecolsl
v}

2) F&oA e FAE 450 msecolgon, 259
% AXAREE 157 msecoldlx, A2 2§ o
= fuldh

3) B2oM9 FEe 32mVE AZ v|se] B
Aoz folahd Aastedow(p<0.0l), olzlg
AF 2| Zhais o)&r|ze] Frbel EAFEA H2)40
A3k p<C0.01).

olgs] AstolA) AAAFL ol & bd £F U
Afe obvbw AWAFL PlRRAS AFehe Ao
= AR, B3 ghw Ao WA E W7 9

stol s WlTolslo] ok R4l fubEe A
AE B AR AT F A7 oz
Ys8tha ARE,

#3218 ¥

DAAA, 2938, 2.484, d3, o|d3: #5 oy A
7o v A" Fhgha] SE F gAY 2oe) 34
T Ao st ojgkARele A 1995 192) 309-
318

2) oledd): A¥AA Ar|AFE o] 4T HAAHLA
Al vl ghAl & o) 8} H) =] 1992; 160 168-174

Pelds, A, AFe dS5ehdRHe] A7)
A, a8 5 1992 16; 101-108

4} Agnew WF, McCreery DB: Considerations for
safety in the use of exirvacranial stimulation for

AlutA

motor evoked potentials. Neurosurgery 1987 20:
143-147

5) Amassian VE, Cadwell ], Cracco RQ, Maccabee
PL: Focel cevebral and periPheral nerve stimula-
tion in men with the wmagnetic coil. J Physiol
1987, 390: 24P

6) Auger RG: Hemifacial spasm: Clinical and
electrophysiologic  observations. Neurology 1979;
29 1261-127 2

7)Barker AT, Jalinous R, Freeston IL, Jarratt A:
Magnetic stimulation of the human brain and
beripheral nervous system: An introduction and
the results of an initial clinical evaluation. Neu-
rosurgery 1987, 20: 100-9

8) Barker AT, Jalinous R Non-invasive magnetic
stimulation of human motor cortex. Lancet 1985;
i 1106-7

9) Benecke R, Meyer B-U, Schonle P, Conrad B:
Transcranial magnetic stimulation of the human
brain: Responses in muscles supblied by cranial
nerves. Exp Brain Res 1988; 71: 623-32

10) Estrem SA, McCormack T, Haghighi SS, Pot-
ter T A comparison of magnetic and electrical
stimulation of facial nerve at the CPA in the
dog. FElectroencephalogr Clin Neurophysiol 1990;
75: 558-560

11) Harper CM: AAEM case report #21: Hemifacial
spasm: Preoperative diagnosis and intracperative
management. Muscle Nerve 1991; 14: 213-8

12} Holds JB, White GL, Thiese SM, Anderson RL:
Facial dystonia, essential blepharospasm and
hemifacial spasm. Am Family Physician 1991;
43: 2113-2120

13} Hopf HC, Lowitzsch K: Hemifacial spasm: Loca-
tion of the lesion by electrophysiological means.
Muscle Nerve 1982; 5: S84-588

14) Jannetta P Hemifacial spasm. Neurol Newuro-
surg Update Series 1982; H8): 1-7

15)Kim P, Fukushima T: Obsersvations on synki-
nesis in patients with hemifacial spasm: Effect
of microvascular decompression and etiological
considerations. J Neurosurg 1984; 60: 821-827

16) Kimura J: Electrodiagnosis in diseases of merve
and muscle: Principles and practice, 2nd ed, F.
A. Davis Company, Philadelphia, 1989, pp 566-
67

17) Laskawi R, Damenz W, Roggenkamper P,
Schroder M, Brauneis )i Magnestimulation bei

— 877 —



patienten mit hemispasmus facialis. Larvngo-
Rhino-Otol 1990; 69: 237 -41

18) Maccabee PJ], Amassian VE, Cracco RQ,
Cracco CJ, Anziska BJ: Intracranial stimulation
of facial nerve in human with the magnetic coil.
Electroencephalogr Clin Neurophysiol 1988; 70:
350-54

19) Merton PA, Morton HB: Stimulation of the ce-
rebral cortex in the imtact human subject. Nature
1980; 285: 227 -8

20) Meyer BU, Britton TC, Benecke R: Investiga-
tion of wunilateral facial weakness: Magnetic
stimulation of the proximal facial nerve and of
the face associated wmotor cortex. J Neurol 1989;
236:102-7

21y Mgller AR: Imteraction between the blink reflex
& the abnormal muscle response in patients with
hemifacial sbasm: Results of intraoperative ve-
cordings. J Neurol Sci 1991; 101: 114-123

22) Mdller AR: The cranial nerve vascular compres-
ston syndrome: II. A review of pathophysiology.
Acta Neurochir 1991; 113 24-30

23) Méller AR, Sen CN: Recordings from the facial
nuclens in the rat: Signs of abnormal facial
muscle response. Exp Brain Res 1990; 81: 18-24

24) Murray NMF, Hess CW, Mills KR, Schriefer
TN, Smith SIM: Proximal facial nerve conduc-
tion wsing wmagnetic stimulation. Electroenceph-
alogy Clin Neurophysiol 1987; 66: 571

25) Nielsen VK: Electrophysiology of the facial nerve
in hemifacial spasm: Ectopic/ephaptic excitation.
Muscle Nerve 1985; 8: 545-555

26)Oge AE, Yazici J, Boyaciyan A, Tanyeri S,
Celik M, Konyalioglu R, Baslo A: Magnetic
stimulation in HFS and post-facial palsy synki-
nests, Muscle & Nerve 1993; 16: 1154-60

27) Rimpilainen I, Eskola H, Hakkinen V, Karma
P: Transcranial facial nerve stimulation by mag-
netic stimulator in normal subjects. Electromyogr
Clin Neurophysiol 1991; 31: 259-63

28) Rosler KM, Hess CW, Schmid UD: Investigation
of facial wmotor pathways by electrical and mag-
netic stimulation: Sttes and mechanisms of exci-
tation. | Neurol Neurvosurg Psywchiairy 1989; 52
1149-56

29) Roth G, Magistris MR, Pinelli P, Rilliet B:
Cryptogenic hemifacial spasm: A neuwrophysiolo-
gical study. Electromyogr Clin Neurophysiol 1990;
30: 361-370

30) Saite S, Mdller AR: Chromic electrical stimula-
tion of the facial nerve causes signs of Facial
nucleus hyperactivity. Nenrol Res 1993; 15: 225-
231

31)Sanders DB: Ephaptic transmission in hemi-
facial spasm: A single-fiber EMG study. Muscle
Nerve 1989; 12 690-694

32) Schmid UD, Méller AR, Schmid J: Transcranial
stimulation of the facial merve: Intraoperative
study on the effect of stimulus paramelers om
the excitation site in man. Muscle Nevve 1992;
15: 829-36

33) Schmid UD, Mdller AR, Schmid J: Transcranial
magnetic stimulation excites the labyrinthine seg-
ment  of the facial nerve: An  intvaoperative
electrophysiological study {n man. Newrosci Lett
- 1991; 124 27 376

34) Schriefer TN, Mills KR, Murray NMF, Hess
CW: Evaluation of proximal facial nerve conduc-
tion by transcranial magnetic stimulation. [
Neurol Neurosurg Psychiatry 1988; 51: 60-66

35) Seki Y, Krain L, Yamada T, Kimura J: Trans-
cranial magnetic stimulation of the facial nerve:
Recording technique and estimation of the stim-
ulated site. Neurosurgery 1990; 26: 286-90

36)Sood S, Vyas L, Taori GM: Hemifacial spasm:
Early postoperative normalization of blink reflex
latency. Br J Neurosurg 1993; 7: 407-411

37) Tokimura H, Yamagami M, Tokimura Y,
Asakura T, Atsuchi M: Transcraniel magnetic
stimulation excites the root exit zome of the fa-
cial nerve. Neurosurgery 1993; 32: 414-6

38) Valls-Sole ], Tolosa ES: Blink reflex excitability
cxcle in hemifacial spasm. Neurology 1989; 39:
1061-1066

39) Wilkins RH: Hemifacial spasm: A review. Surg
Neurol 1991; 36: 251-277

40) Windmill IM, Martnez SA, Shields CB,
Paloheimo M: Magnetically evoked facial nerve
potential. Otolaryngol Head Neck Swrg 1989; 100:
345-472

— 878 —



