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- Abstract -

Since Hans Berger reported the first paper on the human electroencephalogram in 1920s, huge technological
advance have made it possible to use a number of electrophysiological approaches (o neurological diagnosis in clini-
cal neurology. In majority of the neurology training hospitals they have facilities of electroencephalography(EEG),
electromyography(EMG), evoked potentials(EP), polysomnography(PSG), electronystagmography(ENG) and, tran-
scranial doppler(TCD) ete,

Clinicians and electrophysiologists should understand the technologic characteristics and general applications of
each electrophysiological studies to get useful informations with using them in clinics. It is generally agreed that
items of these tests are selected under the clinical examination, the tests are performed by the experts, and the test
results are interpretated under the clinical background. Otherwise these tests are sometimes useless and lead clini-
cians to misunderstand the lesion site, the nature of disease, or the disease course.

In this sense the clinical utility of neurophysiological tests could be summerized in the followings. First, the abnor-
mal functioning of the nervous system and its environments can be demonstrated when the history and neurological
examinations are equivocal. Second, the presence of clinically unsuspected malfunction in the nervous system can be
revealed by those tests. Finally the objective changes can be monitored over time in the patient’s status. Also intraop-
erative monitoing technique becomes one of the important procedures when the major operations in the posterior
fossa or in the spinal cord are performed. )

In 1996, the Korean Society for Clinical Neurophysiology (KSCN) was founded with the hope that it will provide
the members with the comfortable place for discussing their elinical and academic experience, exchanging new infor-
mations, and learning new techniques of the neurophysiological tests. The KSCN could collaborate with the
International Federation of Clinical Neurophysiology(IFCN) to improve the level of the clinical neurophysiologic
field in Korea as well as in Asian region. |

In this paper the clinical neurophysiological tests which are commonly used in clinical neurology and which will be
delt with and educated by the KSCN in the future will be discussed briefly in order of EEG, EMG, EP, PSG, TCD,
ENG, and Intraoperative monitoring.
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1. |} ZAHElectroencephalography : EEG)

Hans BergerZ} 1920 ol ¢1zte] Tl HIFE

FAste] H3HE 7|53 o] F Hu Hale Al 28
< Adsh=d g 852 2. W9 dAare
o E A B YA vA7R 2 AA), 58] i)
Aol FHM L HAAE AZHAREE o] &3] Az
el Pee) oz vehit Bea W3 BEe o
B 0, o558 FRHY, olE z}7 W3 BE EA 5
of tigte] 2 ot Zlo] M} FHAle] HEo glejA] uf
T Fa3tt. s w7 xle] d¥, o2 de, A o
AV, A7) SR E Fe et dE2A Jeid $
len® oA st AN ol AL BAG

o} ¥ 7 Hale 2 AAA 9 G4EA dhabiol
A7 EA Hﬁ‘i ol el HASA e AW 3

B, 34 97} 52 A D5 BrAE G Halelg,

1-1. 7|15 4

T AFe FAHeR FYE “10-20" systemS
b g2k 7)12 Aol 28 e E montagedt

2= bipolar(differential) ¢} referential mon-

tage?] F7FA7} e}, o] o8] F9jo Nz g A
714 852 Aoz AystA vellz] §léte] o
2] 714 #ele] montages AFE3T}. bipolar mon-

tages= QUHT F A2 AL HolE =AFog IO
o] A3, Bxo] &)L, % %JJJ-F- DA LelE + gl
= 917 A% (phase reversal)2 Mol Aae] A

%, HulgEe] AdAE '—JrEJrLH" Aol oljB 2 o] 4}
o] e F9E AR Ygd 5 e Zo] @ielg
referential montages= #7|2 257} glcta Azhs
© @ A3 ztzbe] H3ale] MY E 2Agow 7 A
Sl HugFe AdE F& 4 e v A7)
A 2571 A8 gles B8 72 71 2lelA contami-
nation®] = Zo] Ty ol

1—2. | me| o] & fFutdhy

FAZzLe] M T ALA] o] 38 S Al 7) 7] 98}
o Al 535 © BHEE AT, #3E, 4AAF (A4,

2zt F), FH/FANE, A fd 4B So| Algd
q_l‘;l‘
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1-3. i8N S8

AL Ha A 7 88t EsHA ol &&=
Aolr}, BRI H A A e 1A A, 7P dEt
o 2, 23 7, X849 dig vy 24, 7+4
WA (epileptogenic zone) 52| FHd] o] 8}
5714} 4 (monitoring) & A2 Blt] @5} 35
A E el 7158ty e A8 A= Bt f
821 B4, o] ALEA AR 27 Fof o
SHo, gL £ RS AN E A Ha
g Fga/ Atsle 5@ 295 Adgse Aol v
S ZF835}. ol g A Sl A 53 A (elec-
trocricography) ¢} 415 X 33 AH(depth electrogra-
phy) E°] B& =8&°] Hr} o] HAEL S e o
A A £E Ao AR AFE A& 7 ) FES
dire] HateFEs Ay SHYste AR E A
et vl§- Fag FHE AT Wk ol)e} 3
THHE A ASTozM dHe 7%d F9
(localization)ell %= o] €0}, #ytol]e} ¥ a7 AleE
HAIR G A = 85 ™ o2& Lt o] 291
AN FE4 F& tAM HUHE, AdEF Hed

< 9448 94 Creutzfeldt-Jacob ¥ 59 7214
o = 8%},

2. 2™ = ZA} (Electromyoaraphy : EMG)

SHE GAres A7 2A4 A g (neuromuscular dis-
orders) & Hetsls Hrlst=d wj§- T3 AP0l
o 23 % HARE 9AA%| A ARA SN E AT
g oojz}, AR FHAHA] FUAA FAF A
Ao g M2 JHE A TG HoAA vF F8
=3

TAEE o4dsE Fee] TRyl wet # 713
2 FEE AldE. 7183 PFAlRe R4 A
7148 #A=& 7t fabE = 5349 (compound
potentials) & 33l AA715E& Hriees A4 A
% HAHnerve conduction studies : NCS), &<l
g 2y ZHFEYE Jee A7 858 97}
e A2d= Al (needle EMG), 54172 wita
Ho g zAFsle] oldd WE K FFAe A=
o] A2 EE Hrlste WEANZAAS 4 AHrepetitive
nerve stimulation test : Jolly test)5°] 2len 21
o ddIH{ ZHE AAHsingle fiber electromyo-
graphy : SFEMG) &°] tE3 ot}

2—1. MEHE A
(nerve conduction studies; NCS)

S2AZA BEES B7137] YA ABRAE A4
g A3z, o] HAe +5AAAE A motor
NCS), #2473 A% ZAH(sensory NCS), EF417
A% A (mixed NCS) & F-¥5 0], 18] 294 ukg
(late responses) AR F-3} ZiAbe} H-wEAL 74}
Fol At EFAEAE AAHmotor NCS)& TE4A]
AoM A7|AFE Fa FHolA dAlEE B4
%49 (compound muscle action potentials :
CMAP)E 71531 olw =7 (latency), AF
(amplitude), 2% 55 #Fsy, A2 AAE HA
(sensory NCS)& A& A5312 wf 1 995
e 295 #AstE BN 5 Y (com-
pound nerve action potentials : CNAP)E 7|53}
o Wrigit}, H7pIR e 2 A7 2 Ale g
% ANE 58 2HE ALY n{9] EFESIE 7lE
z| o vl wate] o] ol f-8 WA s doh”,

A7 e Helgtder F2 Z2PH4 (axonal

RN BRE S AN 2Fe] 4AsHA 3
25, B2y AN FE AZAE S A
HAl aEv] dAAH E4Htemporal dispersion)e]
L M =21 (conduction block)e] 2T}

F-mte S2407d ez Ho oie] A5&
Ve A5 Jdehve dgoz ARldME AgskAl e
e TRA F BFEY. FEVE s F A
o} vl watH 2ol 7} 2 msecE ZHEHH oo
A4 4 Utk G2 eFAAY 2R AR
¥FgFEg A3 WS (radiculopathy), 4173343
(plexopathy), BZ41712] 2915 Wwe] Hrlo F2
ALREE, BERAAWFe 27] W% f-8-5,

H-WkAle Sikate g)dsle A7l AR A%
12709 o] Fofl= ¥ B2-7}A] 2 (gastrocnemius-
soleus muscle)ol|4] F= #2AL}E E9% (popliteal)
2o F7E417 (posterior tibial nerve)& 93|
ot A=elH 1AM 2 (soleus muscle) oA 7] 5
g 4 ot A39 =8 HAAE Fold B8 &
TA(CMAP)Y7F AAEA H-3t= A3 2ol A
ARA "ot FER71E FA st BdA e vlmeh] |
$- 2ol 7k 1.5 msecE e o)Aow o 4 gl
t}. 81 217 2¥Z(radiculopathy) ¥ L5 AlA w2
o] ZhE3 Y2 HWFe) 27] Ao {8t

8 80
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-2. A28 = HAHneedle EMG)
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Ax FHE Y 87 <& #7148
d 54 Hrske AAPieEA A G 983 2
&7AE A8 997,
4 (insertional activity)< <&l 2%
ke FFAY 270w FAeAE H
S SHek ob 3 FAl A &t 2 Alghdit)
¥ Z(neuropathy)elA = ol2igt 4713 5o
o5 YA 3, TS5 (myopathy)elA e
Lnr-«l el whel 2 & 517 1= 3ta AAE7| = gt
AkA s (spontaneous activity) S <3% 32
HE F 28/ o|ge ZdH = fAlsHAA Frigic 3
BolME olF-d A7) 4 &F Ex= oA 75 o] A
A A5 H2AN B F, TTANEY 283 2e AF
¥ S (neuropathy)elv Wz <3lse 2HF
(myopathy)ell 4= Al5A 9] (fibrillation) ¢} %4 ofl 5}
(positive sharp wave)7} L—}E]-Ldﬂ: 1 9ol 259
ol gl Aol M HIF FH o AAsE AUH FFO
2= &9 5 (fasciculation) A9, myokymic dis-
charge, myotonic discharge, complex repetitive
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discharge("bizarre high frequency potentials’,
“pseudomyotonia”) F°] 2}

+5 949 (motor unit potential : MUP)+= &
Ax e AE HdA aF 288 HoTdoR 4"1-?—
Al71RAA Frlgict, olw o] EEEAAAE T 7l 4l

Z2}o] ola] AuE U 2AFEY H99 FE o
olgich, A e 599 Aol IEo] 1~3 mV
ollo] 3L 717te] 5~10 msec A =o|th. 28y 2HZF
AM e ZFo] Zop 7ol Fa HAo B2
(polyphasic) +%% Z$lE Heolz, AZHFlA
E 2Eo] am 7|7ke] 71 EHS] A9 (L9 “giant
MUP' )& 29lg¥,

3 (interference pattern)& 24% & A
E AHdA diT 255 HUgoR FSFAIUA 3
7}, Ao E A3 27)9 s A9 59
st A B SIS E AR eR A
Zo|l Ax 27] FY9%3(early recruitment pat-
tern)e| #|EEHD K AFHFY B-Fee xFo] =1
FEE AR 270 EAZoR #FHEY.

ol MEE ASH-AEZ8F o] &5 I FEEH
% (interference pattern analysis : [PA)< Bla %
Hegn 47 o8 F e A AR 71&e 24
= ?d"}"* S5H I Ao 2dol o & wol
HZEHow olfslH 2L e 4 s,
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2—3. HHE AMZ X2 A AHrepetitive nerve
stimulation test : RNS test, Jolly test)

WRBAFAT AAles A4S 85 (neuromuscu-
lar junction) ZA#9 FFFH S (myasthenia
gravis), Lambert-Eaton —%——‘?— (LEMS)el ) H&
22555 (botulism)2] AE §3le] WrEA] HQ
g AAbgolth, AApdg "Er’:% M7 -E B3l
P HolM HiA2S E5HH(CMAP)E 92 F
AY Ao W7t 2 B E 5497 3 A9
A vwd o 1 7 Ho] e} A EA £ F7)
HeAE gepdin. A5 e gvtaer 2 3, 5
Hze =& srEx=3} 30 =¥ 50 Hzel w2 yiEz

F el aivh ol A4k F2 AGPA LT (abdue-
tor digiti quinti), #HAFFIFZ2 (flexor carpi

ulnaris), Az (deltoid), .l'

oculi)ell A A] gl g}t
%—’3%-‘%‘— & H328 #§5d9e AZFo
31 =8 H}.‘E&Lz}ﬂ—oﬂ,ﬂ 2| F o] b4 =

°ﬂ"‘1t: a7k 9iAY iy

B ok
Ldmbelt-Laton “"TF—'EE B34 TSs 2
A

= (orbicularis

2—4, U287 28 = HA(single fiber
electromyography : SFEMG)

F& 2172 A% (neuromuscular junction) 2

o] Hrtol] S 8EE HALRA 7|E dele S48 24
= AL Abgsle] B FH4o ola] AuljE = Q14 g
F 24 fe 88498 F4%e Aeln. &, 4SS
& 53 AgE A7 A AFL F I RFo A 9
ERYE e 854S FUA7IA e, oW
o §% Mo EFAAE 1FAE o 247
o] #FH9e] M (variation)o] FSl8)| A Al 51‘4
gd24F A= AN E AA2 J8E 7)E

vtd a= WM 34d (variation) €] —r‘éﬁ";‘]( jitter )7k 75,‘
g W FakeA] B 23R E 23

AWt o g tigel AH7lA Wyle] &gt kA
72l 543 AE HAHmotor NCE,)l_ otEholl 7]
E AFE FEsln HEAA S AR Fete] BRES
SE A2 (CMAP) 9 757 (latency) & +8et. oA
& AAAY bS] HAlA| < vlmebdE QA <)
E4AEE BrME 5 ol

ohAA A &8 % 7 Al(facial nerve excitability)&
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g{c:\:r_?.rﬂ.r.?.-lw
e (oA =
rﬂ_ed_‘rl.lol‘él’u_
= 04

& ”HHBhnk reflex) = 1969 Kimura %°]
%E'E} AAPH o2 Ziek dkale) e dete A7) A
Arelth. Adete} 41AS A7) AF3ta FF HELE
%% 71535 F350A R1, R2 A58 W ZoM e
R2 A3& 7% + . &4 339 FEr|e 98 S
24 ¢} vlmste] Akl Aoy A, e T
8ol AAEE H3te] o] o] lEAlE BT
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2—6. Motor unit number estimation (MUNE)

(,ﬂtl- ._L
s L R‘}
A,
(SMA) OM f]-o- TEAAe] A4S
A9l 249 S5 ZHec] £8H sl
A g7 AelA FH AAAR e E Hoehy, A7
EGAld] 28 AT AR AT AEE Holsta o
A3 H3 & 4 2T = U,

03‘.. FLI Ha

T

2—7. X4 A 7|54 AHAutonomic function test)

ZAE AAMAA AT = e AE&AAA AA
2+ 2ag(Tcardiovagal’) 71%S Hrldte ‘j—.i";%“l'
H] (Valsalva ratio) 5383 9% wZ(“sudomotor’)

Ve Briste wdy 95 w83 Al(sympathetic
skin responses : SSR)7} ] s o]t}

3. | /X 2| ZHAHEvoked potential : EP)

19479 Dawson< BWEA A #A7|A=2S 7}E u
Hho] Z ol of] o) 7 A2 87 9 (evoked potential)
7F 71580 AME AE Radidlg. HfEdsde
A=shs AZAA H$lell wel Az 9] (visual
evoked potential : VEP), ¥ 7-3 21524 ¢ (brain-
stem auditory evoked potential : BAEP), &4z
Zh -4k 9] (somatosensory evoked potential :
SSEP) §2.8 ettt zt2e] fazse s & 7l
Ee % e g8 (waves)E°] #2E = o5 948

< 2 gl #Ae] siF-delstd 2 e A
ozl FAET sz a gk, webA {137
ol ol& FEAE &8t WYL olF 4

9] stgo] A & FiE A e, w3 fueo

EO0l| M2 MBYE HAIES &8

Seete A5 F 54 shale] uehbed dee A
(latency)e] AAHAEA ¥ & AEFo2H 3T
w77 wA e AR A o4& Brhshl Bt

i3

213

—

3-1. &

FHAYE 539 time-locked signalsgl dke] 417
Alel zt 7R 8 A5 T 4 Azl v
ARG e 457 Yeptes 5"39- zt31 Qlch. 9]
AEe] el A o EAdhe F5 A9 (noise) el
HjE YF geng gl ag= 41]"4°] E7Vs8o
a8y o8 43S AF yr8ele 38k 23 (aver-
aging)& A7 ¥ 4B FeE 2= Wr)asd
FHAIE 4S5 UAET. g8 FLANE P
3t Ao 2A i, 25, 4% FoAA FHste 7]
Aae Ha 28sHE ibE 43§ A e vehde

FuAs e A2 AR e ot
Al f2399 493 AFARAAA ARy e

Hatd o2 2o AR H S (VEP) S 78 51t
“‘53 Azt 759! Brodmann 99 173 A|zt Assz
¢l Brodmann 94 18, 1994 2Halsles Ao s g
A den, HAAFRAHY (BAEP) A #EEHE 9
|1, 0, I, N, Ve ZZr 3473, 34749, 2%
22188 9= gd(lateral lemniscus), st§ &4
(colliculi) A A= Fler FHH3 . A4
A2 LA (SSEP) & F 34 & AFste 4% 2
¢ 2173, 5WA AFF, Bl F o dzrd JolA 7]
Zghc}, AWt oz AFHoM 7 EEE H3e
FF(posterior column) B FF3 A, FuldA 7]
5= 338 Y= g (medial lemniscus) 2 o
57 F& slAstd A frEisEE Aed deA g F
743417 (posterior tibial nerve) & #=tdle A%+
s 359, 1284 FF79, 9l ZF o 32
oAl FEAHE 7] 530} 39A K5 A 7] 5E
£ 93L& vlu] (cauda equina)ol A, 124 F54 0|
A 71255 382 conus medullarisellX fFelEe
nog FRHE,

3-2. YNE 28

FRANAA AAEe BAY 2 AAA 25
ABAHo H718 4+ drke Welx g <oz 9)

o} §8 FHE B4 EE K 59 /15E 429
H7HE 4 gl g ol BRE B2 ohiz 2
BA9 B7h ool oM E BEA wolm A4

o] oj#ge] wakrh 429 ’El*}tﬂ-fl olAA 284
& QARG ARE AP, AFE Yok, FAD
AlE & 4 e Ao 95a & 4 o)



MBI X] M1 2 X1 %2

Az 9 (VEP) & Azt dg Azl 471424

7159 °o]d #5& #IFo2M A7 HHE X3
AN mzd Wt A ZmzE 3, Al A a A
BRlE sted =S F F v AAbE 3
T AT ey Zaseyd AAY 5o g2
2%, 4T oS 28T A4 A=A (anterior

visual pathway) gl 79, Zolore] A)Z; 7t
AR BE, E5AHe 4, £33 AF4 2FHA
solrth.

H 2R A (BAEP) = A 7H S AH36ta] ¥ 7t
A e FEASE 7S5 AALEA S 7)
T2 AFHoE YrE - 3ley, B FBIE B
dte] Mzt ®We 92 & e =88 F
A, AAE S48 Ae ANAEFY 2e 2Y-
M mZEF, ol 54 (ototoxic) FEe] ¥2H8 Hrt o
B Asts o 24 A%, WUiE Alee =Y
A Ag, H3te HEF, Aololre] Hzge] o R 2
3, E8Ee A, HA B, 765 A3A AFE
Al Foltt.

A A2 L 9 (SSEP) & -9l mhe} AR oAM=
BE47 AR H2E7H 9] (median nerve SEP), 8}
Al X 372407 A 32249 (posterior tib-
ial nerve SEP) S°] Alg¥tt, xR i
AEe B2ARAE, A8 2219 217FH F(plex-
opathy)e]\t 417 24 F (radiculopathy), B34 2
e e ALEF H2 B, w3y HeE A
Hele Hald A, g5 i, HA B3, e
T NAA AFHA ol

FS|
=
P
T

4. =HCHAHAHPolysomnography : PSG)

Frio)ate A 2o| waE = o)gle] 3 Ropma] 4
doidabe] 43 ool gr1dor ST
| HARE A8 712 714821840 54 713-E€ 9l
f3le] Q7te] FHE BASE AALRA FHA e
B3 A, Fo) Awe] W}, gF X were] 244,
F3 #7}t BolM ARAH ARE AFsked WS #

gahry

2

0

o

4-1. AAQ 74

AALS] A2 AAL RA40| we} gekelA 2318 +
slor tEe] aaso] XFE vt ede JF
Al (video and audic monitoring)= FHZe] AE
of WatE AAsA #He, A3 HAelectroen-
cephalography : EEG)E F%¢] thA| ¢} A& 37}s}
ed 713 712 oz Fgsid Z|EAo g g ajdvyt
Sled At BE 4709 A5 S g, =

6 Journal of the K. 5. C, N, 1999

AH(electro-oculography : EOG)E YW Ao} ¢
Al t77F FF ol BAE #Esn, W(REM) 9
Algl k7 EFE FRldted dasit. SHE HA
(electromyography : EMG)+& @ 4H 2 #7}s7] ¢
gt 2718w =32 98l mentalis®} submentalis
&AM 7158ta, F714 A% (periodic leg
movement)& A7 fl8te] A7 & (anterior
tibialis muscle)9lA 7] &g}, Z1e]of] LRt o m 4
M= HAMelectrocardiography : ECG)7} 3= o],
TE& JAFHAXE Y8 respiratory air flow 5%,
pulse oximeter® £33 4t ¥3le =% F59 5
=% B2 A %9t 24, #Zare A2 (snoring sound)
T o] &3t}

4% pH #AAl= HA44 AT EF FF 7 (obstrue-
tive sleep aunea syndrome)i} ©ok7F 914 % 9 {FE

dsr] flie] AlgE

4—2, UHH S5

THOUAAE AT += e AF oA EH
¢l e AMY FHETE TF7 (obstructive sleep
apnea syndrome), TH% 2 (narcolepsy), 5TA4
TRItE, A FRAgTF, F2148 A SR
(periodic leg movement syndrome), restless leg
syndrome, 4% AFFe], +9 vp], G5 AR
A 8 A (sinus arrest) & #H 518

5. 85 =82 =31 ZA
(transcranial Doppler : TCD)

198210l Aaslid7} M-&o 5 A3 =& 7715
o] &3l o|¥eM A T el HAF HPHe
TF S8 AT o F 25N =& 289 AA
(TCD)+ H¥E® H&= olafsta H7lst=w o] &5
at gl ol2lgk HEFH A4gg olaste A2 HEH
AEE sy G2 HE sl AT X 8E
A sled £go] "}, =g o] HAALE v FFA o
A 5T £ A FA3e] 1ol H2 de o]z
Ak,

HA e HEFE dES e HEF S=4 39
pulsatility index(P.1.) $& ©&8] #elsls =9
St I e N ZE 2
slo] M Ago) YAEE o Zela A mol| &8
34 w=83la 9l A5 =3¢ 223 HAHTCD)
o] A#g 44A &£78 MRI, MRA, CT, H8#
Z9€d 2L 7498 235 4 FAdTE HY
F 98s olgisted 9 2 588 S k.
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5-1. 53 44

2oz 2 538 + Ue

Zol probed HAA7|3L FE-7 ZEE 471 9
sted probe ZHe W& Ze] }—4 3 e 41011%. —r
A AR e 7| A e zbzfe] £aA folA
e AZYAEE ZH Y. TN e ERFAA
45 SHRAE S5, <oFH, FFK( sub—
occipital) -9 '39--‘:: H| A F7)&0] ghobM =

o] 37} g0l FeEod. FFRACESTR )—"
o] &3t HAZL MY &3] o] &H = 457 dAAH
ol oA YA E WA stefslof gtk oA
probe| Zols}t ztw, @R ek, Fa|gEto| o
Ao W3l o7 HAehd 4= o), iR gt g o] g
4% 435 HJA 9 vlaske] £ gt

s ai J‘(window) =
}\

5-2. AMH 28

AA g8 ¢ gl RAET #8T
gato] 32t S WASNAY A TY, =59, I3t
Sulo] zlolu HAAo] SN Y A= o
7}, AFaslEd o duASy) e Hese 9
7k} FAAAL, TAW 7]1¥e] wAA A8EN B,
HAke] #/A, 5111491 a7 5o 8% + U 29
d3e] dhex 9 HPEF AH e Hrk, 44 (syn-
cope)e] €%l WH, FEFod &7 IFTHA, H
£ gzle] AFAA 52 M= SEH

6. T 7| kXl ZAL
(Electronystagmography : ENG)

¢t =7 Ab(electro-oculography, EOQ) & &9 &
F< 7158 71 Udsta ALeE] A& AAEY
olt}, ole}re Aol AH YT H/HE fldte ol &
e A9 A71k: A A (Electronystagmography
ENG)gtn ¥ A7 AAle A5z Ug
Ue ¢zl g A#AHoR 7|Seg fgd e &
#H3o|5 HEsHA A 4 AY°. A7 HANE o
2 717 etxlel Wiy HE A A (slow compo-
nent)® £x 5 FH3eta, FA (fixation)3HA] &
& mo] gk W3k 7158 4 vt B¢ AGEHe =2
ZAHE 4FEF 2 7|1E5ta FFHeE Y

et

6—1. A &2

obo) a2 29 27 el LUAE w7
fme Zhups) ghet Afole] A9 AsL AT ATel &

BYHE ARE 58

#qlol upz} glAte) Wape] whlAl Hedl ol AE F
Zalo] 7] B8k Aol

e

6-2. &t EE

B ok Ql ALA kA, FA /A 4, XA
kA 5€ EA4E F U, ¥ HAH(bithermal
S e 224 AR FFo B
2 & ¢ 2len, AR-GTF A HAEA
""?—r"%(saccadic eye movement)©|1}, ¥
54 47 (optoki-

netic nystagmus) & 548 § Ut

caloric t&‘st} =
wo| gl
e

F4 % (smooth persuit), A&

a3 MAA EEEA
(Intraoperative neuromonitoring : IOM)

A A X

a3 2734 54 (intraoperative neuromon-
itoring: IOM)¥ Penfield®} Jasper?} 1930t 2
d AFEE We A Hu AN AF HuE 7]

£8 o] A Fejgx £ 571 3. o|AL FE 3V
A el gtA el v 8- ALgSte] FEFol AZAAL] ol 4+
g st Arbyoldt, olule) AlSEE WHL
2E 449 (EP), ¥IHEEG), 2R =(EMG)E ©]
4350, A8 R HIFYrE, HEUrE, 7154
A7) @) #==2: (functional neurosurgery), 7—‘1-1--7*3.

rRAel} BEAFFE B0l ATk

7-1. dAHYHY

daol wel 4uA9 PAHEP), I3t FAHEEG),
ZHE AAHEMO) B0l $47 S48 FEade
N4 £ NSHE $6F AAA A3 PHoE

7zt A 9] (sensory evoked potential @ SEP)2t
$EFLH Y (motor evoked potential : MEP) &

A FEEAY AR e oA HAAHREE S
(BAEP) 9} AA 7z 44 9 (SSEP) R FH8c}. M
AR FEAA(BAEP) & HEFYES Xdd= FF
$}(posterior fossa) & ol &= FE=F At
o £dely et AT 4 5179 2 Fo| 3
Zdtn 5717 F7ksHA QD} Az LA 9
(SSEP)E %% M4 42472 2(dorsal column-
medial lemniscal pathway)"ﬂ o]/o] ‘i’—-l""g gl 7
$ AE 9 FE 7} Hdte AL o] &y. FFRE
A9 e AL AH7 &% lﬂ74](c01tlcosp1nal
tract)E WHA LR st vl FFH AAsHe
Aol Uk,

At AAHEEG) A= e HE/e das
e 7F HAY, HEY T H2F £ A7l



CHEr I B YR X1 & T 1 &

ol Auprl S

A= 7'4&1\1( V= FET A& s &
Bote T 9 (motor unit potential : MUP)
& 7|53k ¥ ("spontaneous EMG monitoring”)
B A7 Z(nerve root)E A A7]|AFsle] 21749
o] FFH-E Fole:= ¥ (“triggered EMG moni-
toring” )°] Sit}.

TEF ASAANE Adsted doiA vz S Age)
Al FASHE Aol Aot w37l U F- 2 A 2o
HA & FHopetAl 2 AL mhgle] ¥Ely A7) o] A
ol AAA o]y we ¥ae} TFE T Q7] e
O EF FEst JFEAE e A, g9 55
LA 2 5 ook g}

7-2. g B8

Helnith el zlele gk glou $4F AAA
HFAA7F £9] ol g5 & 49sid e 2
ot AEY WhdAE, BYEY 32, A FgeE
o gaF 299 59 PreoNE Hoe A4
A9 7} o] 85, 31%"1]-.: AN =28 =
w3 ZAHtranscranial Doppler : TCD)7} 712
o] &-¥lr}

AAAFT T HUFY AATE, SghHd:
(hemifacial spasm)o|lyt a2l 7A S0 e vlA &

a9rE, FAA TEH 2L FF%(posterior fossa)

reEdME HUAAFEAY 2 GUNA 2AE
(triggered chial nerve EMG)7} o] &%}

HyEFd A7 , ENE aydss, 1‘15—‘11’1 34
A& (selective dorsal rhizotomy), #HFZ&§ &=
#F instrumentation 52 23 ‘?"é“ﬂl’ﬂ Al
i EAs] B 5 EHSN ) o] BE

YA FEclE o) L=+, AeAAFE AAFS
A5 A2l FRoAA, o]l A Al & (paroti-dectomy)
o] B Solle °1'U35‘3r°ﬂ*‘] 2= JFHAE AYF
o, 299 S e AYstiFos AAHHNE

7|58l &3 F 98 2Fs=d =& ¢S 5 9
on, Heaide ANAZAFEHNE $594, 7
Zu " F4lF(central sulcus) 55 &QIsh=t] o] &
&7 %= g},

olel @ A2 3F2ANE e Fao AAs o
skl FaFo ARG E vl2] WA &7 &5
A = & Rold

=

IJ- A
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