® J Intraoper Neurophysiol. 2020;2(1):33-41
https://doi.org/10.33523/j0in.2020.2.1.33 pISSN: 2671-6097, elSSN: 2671-6100

Review Article

TS UBYZAIN OIS F2 A HHst A

o *
ol=0|
SAHNEHD O|TICHEH SAMHEHIEY AT}

The effect and proper usage of anesthetic agents on intraoperative
neurophysiological monitoring

. *
Eun-Mi1 Lee
Department of Neurology, University of Ulsan College of Medicine, Ulsan University Hospital, Ulsan, Korea

ABSTRACT

Experience with intraoperative neurophysiological monitoring (INM), the use of an adequate INM modality, and knowledge of the effect of
anesthetic techniques and agents on neurophysiological parameters are fundamental for reliable measurements. INM has many implications
for anesthetic technique and need for control of the physiologic variations. We overviewed effects of anesthesia and physiological factors
on INM modalities. Tailoring the anesthetic regimen to optimize INM signal and early coordinated team response can help to prevent surgical
complications.
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AL 2ol 1980t wlE LA Zh2 ZREAIES 2 AR
= 1t kg, obH AR LolAI7E AR A=A
Auut7E WEskA =9, X&8F 28FA7(syringe
pump)t EXEE 24 FY HZ(target controlled infu-
sion pump)2t o] A $£7|7F 5 2T v /A€ 9
S TR, ZolgAe] JRaTe] Al SO R A
A ZAA=7](train-of-four ratio), bispectral index(BIS) 5
o] mh| A& A GH|E Z3oto] HA|ZQ1 vk 7ol 74
o] ok

A= AMgSHE 29l o A=) w2t 27 = Y
¥ % otk FYTHIAIR pIAE fEstal GRSk WEe
St (volatile induction and maintenance anesthesia,
VIMA)ZHY. stH, 4 Wubs(total intravenous anes-
thesia, TIVA)&F SYuAL obilsta A AMESHA] 9oL
Aun ANt 2 np3 o] {rot |A|5hs A wath
oA 9] v HRE sl ARgEE = Ao (Fig. 1),
Z¥zy 9ol viRlE I3 E5 th2}{1-4] (Table 1).
FEH0E A M HTh= AHA HEE AX= A &
3] tREAIHA A (polysnaptic pathway)g @o] #AX|=
INM ZAZTH LS, 42 35719 b= 11 3
E719] oA AT A grFo] It upFA]
o9 g2 o] JFAHAA= B2 FHEF|TE Aokt
(Table 2).

1. 0K (inhalation anesthesia)

FUvEAlE Fo € Hjdo] HlE Bl oFolxitk= A
I ulF AEE AESH "I 4= QAL SA] B E 54
T 4= k= Aol FHoE 1A 02 ARRE= niEHHol
o}, durd o s ERuiHA e el Are A HE
W B (minimum alveolar concentration, MAC)Z E&
sh=t, o= mE A 5 BEAEONA 50%2] FRF &4

o] & W] Hx W upHAY] g Tttt FA-TtA
1) ALt 205 St 29 v Rt AdE o
A’ GABA 4842} glycine 4~8&A419] 75& FXA7I
1, 84491 nicotinic acetylcholine 484 ¥ glutamate
A 71s= A= FE71He 2=tk

1) Halogenated volatile agents

Halothane2 %29 32M4 fluorinated anesthetic©]
o, TEERO] 20% ol/do] 7tollA tiAKtrifluoroacetic acid
S)ER=, AR A8 AR1 7HEAgo] AR 7Hs/do] R
@ot 13, enflurane A tigh =44 9 F&-80= A}
& &7} Hassto] A4 iR =40] A2 desflurane,
sevoflurane, isoflurane 59 == HAHAL}. Isoflu-
rane> AW U AlA7F sevoflurane®|t} desflurane®
oF Lo FT INMol= & ARSE|A] =t} Sevoflurane
isoflurane]] Hlsf WA7} @ A=A olojA 7]3A] A=o] A
1 desflurane®ct 735t 2818 Ve o, E35t FoHof st
|3lA4do] WoHblood-gas coefficient 0.65) HIEZ=HE Q]
Z}/gdo] Wt 71t 5] AMSEE FYUHEAleltE Destlu-
rane A=2Q1 WAIR QI SURRAIE B3t v f=E
= o] AREEA] gtout, dHlo) figt & (blood-gas
coefficient 0.42)°] Rol, YA 5 nHERE9] 35
o] 7¥g wiath= & A3s 7KL ok SYuEAl= SSEP
Ho} 25 MEP oA 237t 3o g8 A e, ol o
wujEo] AldA A oA, SHRE-ZEAIEA|Z RS AR oA
9] & A, AAT FERY 9A 5 o AldAE AAH
A BRFFA| 9] Gk Eol B7] wizoltt. SSEPo|Y] ¥ &
o & o8 A AEY] A, AE A anE
Ho|o, ofg] §19] A HA AFAYE A-SE AHAA 3
gfo] Ao E HE MY U FHEE HY(cortical SSEP,
N20, P38, VEP)Q| wg F/dol el A1, m&st A/dz

General anesthetics classification

Inhalation Intravenous
L
[ | I | I |
Yolatile Inorganic . , Sedative- .
liquicks s Barbiturates Benzodiazepine hypnotics Opigids
Isoflurane Mitrous oxide Thiopental Midazolam Ketamine Marphine
Sevoflurane Methohexital Propofol Fentaryl
Desflurane Pentobarbital Etomidate Sufentanil
Enflurane Dexmedetomidine  Alfentanil
Halothane Remifentanil
Meperidine

Fig. 1. Classification of general anesthetics.
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Table 1. Effect of different anesthetic agents on evoked potentials

Anesthetic agents Latency Amplitude Notes
1. Inhalation anesthesia
Volatile agents i | Isoflurane >sevoflurane or desflurane, Effect increases at MAC >0.5
Nitrous oxide t l Potent effect on neuronal nicotinic acetylcholine receptors

2. Intravenous anesthesia

t Dose dependent { Dose dependent Rapid metabolism/titration, drug of choice during TIVA

EPs are very sensitive to barbiturate

Marked suppression of all EPs in high dose

Potential risk for IICP, but enhance EP quality in combination with TIVA
Enhance EP quality in combination with TIVA

Combination with other agents in TIVA to decrease dose of other agents

Variable effect or scarcity of data

Propofol
Barbiturates tt V
Midazolam t |
Ketamine i i
Etomidate 1 i
Dexmedetomidine t or — t or —
Fentanyl — EPs at high Minimal to |
doses Dose dependent
Remifentanil — EPs at high Minimal to |

doses Dose dependent

Commonly used in TIVA.

Commonly used in TIVA. Rapid metabolism/titration

3. Muscle relaxants

Abolish MEPs and EMG totally. No effect to SSEP, BAEP

MAC: minimal alveolar concentration; EP: evoked potential; IICP: increased intracranial pressure; TIVA: total intravenous anesthesia;
MEP: motor-evoked potential; EMG: electromyography; SSEP: somatosensory evoked potentials; BAEP: brainstem auditory evoked

potentials.

ZrP (subcortical SSEP) ¥ T A9, &2
AE719] A9 A9 viel 3 @ W=t} FYH
Ale Aol 283 QA 5% 1.0 MAC(mini-
mum alveolar concentration, |4 HZY k) oS
FASH =W a5 AB8TAITE 9g6kA] e £
< 43S 92 & e A=Y FYUEEE MAC 0.5-0.7
S FABR= Ao] £TH3,5,6]. ALAIFY L] Huke)
ATo4 7158 Doty 9 FAFFRRY A A= FYvt
FAoll F7Fo] vl Ho] MAC 0.5 olst, thsdA 5
A7) A= AFste] 25 MEP ¥ D 992 92 4 qlth
Desflurane 0.6-0.8 MAC ¥ 0.5 MACS ©|83l3< o
propofol¥} remifentanil -85 Er} <5 MEP ¥ SSEP
o] FoJgt &7 A% 9 AEZ FohH, AT Al
ARt Aro] AFAYARE 4 A 5= ASithe A
7t AcH7,8]. IEAT, &5 MEPE o= FIA|st7] 95t
W & S FAURIE goke Aotk

2) Nitrous oxide

obitald Ax(nitrous oxide)= FEA FUEIAY] B|QIst
A DAl(non-flammable carrien)& ARESH= BZ Eul&
A=A X2-Ga XEA-go] QAT T HiREo] AR
E7Fs0Itt 60%65% otitskdAe= v {40 dast &

AR =S WA 42AZ & YoIA] 0.5 MACOIA
g ow So] Tissitt BECR A8A] LAY T
BISH: glouh, AE g 9 WS AR, FYUnH
Aok B3 ALEA] INM o4 B3} Z=H)

2. YW HMMOEg(intravenous anesthesia)

A QAW Qo] AW okE o] AR YR oFE
o] 2 FYHER, FYuHHe] Hlsf 2§ LA o] et
A4 B fk(induction) H SYUHF9] HEELER of&
ot o0dd =22 Eo] il HFEskE A7
M & vE7lee] 9EE Fdols B ARgol 71| o]
Sk S FHuHE HsiAde 2 7HA] dAIE SAl0l Fo
Sh=tll, HH-Z78A 2 JEA, BEE=4 AFIAGA 7
7120l Ht. njebg ZEAet 5 ARGAl AETA HiAL A
Al, g AGZE, & AT 1E 59 2HE FTHHoR
719& 4= . Benzodiazepine A= AHA S Z barbitu-
rate propofole BIsH 2-&A|7H SjEATI0] =25k, mf
A A2 ARGA] 2Rt 7144, A E FE0
=l AR & Qltk. 2 vkHE Q84 propofolo]
Y remifentanil ©|9J9% midazolam, phentobarbital®]
U o2 e ZEA| 5 of2] AHuFAE 2edsto] ARG

% ek
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Table 2. Effect of different anesthetic agents on EEG

. . Burst
Anesthetic agents Frequency Amplitude suppression
Volatile agents
Anesthetic dose Frontal -8 activity t Yes, >1.5 MAC
Increasing dose >1.5MAC Diffuse §-d—burst suppression—silence t—0
Nitrous oxide (alone) Frontal fast oscillatory activity (>30 Hz) 1, especially with inspired concentration No
>50%
Propofol
Moderate dose Frontal §, waxing-waning « t Yes,
Increasing high dose Diffuse §—burst suppression—silence tt—0 with high doses
Barbiturates
Moderate dose Frontal ¢ frequency spindles t Yes,
Increasing high dose Diffuse §—burst suppression—silence ttt—=0 with high doses
Benzodiazepines
Low dose Loss of ¢, increased frontal B activity | No
High dose Frontally dominant § and 64 t
Ketamine
Moderate dose Frontal rhythmic 0 t No
High dose Polymorphic §, some A t 1 (B is low amplitude)
Etomidate

Moderate dose
Increasing high dose

Frontal ¢ frequency

Opioids
Moderate dose Diffuse 6, some ¢
High dose 0, often synchronized

Diffuse §—burst suppression—silence

t Yes,
tt—0 with high doses

t No
t1

EEG: electroencephalogram; MAC: minimal alveolar concentration.

1) Z|H-ZIXK|(sedatives—hypnotics)
(1) Propofol

7} de] Akgols AR GABA,y 84S AT
o024 3 JA AHAGE SN, A, FH, TE
ok 719V, FHE, P a3t glom, WEadks gtk
9. 2 AELHoE FHFHS A1435] o, w2
A2 Q3] Barbiturate®} &S AT vl £Qlo]
Bl27] o021, U3| FY F 20| EX 9|7t 2-8%
ojnZ Fo] FTHA] Al&SHA 9JAlS FESH= Aol Yt
ORA7F 22 EH Fof g5Fof] vlFsle] S5 Aokt 4l
oA & M4l E A} 22 HEHA AR oE RS
I A Aotg 4o £ Uk v K= fAO] BF AR
o 4 Qlo], AR e] 7|Eog ANGETh SSEP
MEPO] §F9j&2 o0& & AE FEsh, 7] A
9] g7l it} A& AFA] QP Ho|1L oS 753t EF &
T §A7F 7Fsdto] INMS 913t A9 uis Wyos 7
ol AREE|IL Slrt

(2) Barbiturates
Thiopental2 TJREA] &3] AREEE= barbiturate®
A A-g3fAdo] mlQ- =L FERA| A3 Hof SAtE o] E3F

3} x]9] el Teoly] Wil FHoR [k &3S
ZFASH ghHHol eslmto 2% 30% o] wiErt GEgw,
Fo] S|t o2 AERE 7o = tiAlEEA
] AgE. 85 w2t A% 9 35 S5 AR
ot HERE F7HIZIA 7] whiEe] HEEo] A= A
oA A oE AMSE 4= Q1o thk] thALR} AkA o] 8-S 7+
AAZ|EZ Y] 715 AstE Yo7, INMO| AREE

FYuHAIS 2ol 51 SSEPY] RE7171 7 e
w95t 9 W SSEPee] GRS wwjse

(3) Benzodiazepines

Thiopental HtH= 38, <A 59A] G3k= 42 Ho=
SeA0E XA, JF, 71V, FHHA A8 E L5019zt
2o] qlt}. Midazolam= 849] benzodiazepine2. 2 %
W] Foju Z8FAPL 7hscid, 1 ZRgARE] tE
benzodiazepine©l B|5to] Zo} HWFoiA] 35874 o &
I7F UL, 24417 o] BlE BE71E Hof niE 9
ol A ol AREE|LL Qlrh. LAFARI thAk= ZHllA hydroxy-
lationg &5to] o]FojA |, FH thAKRER] 1-hydroxy-
midazolam= &7} wlH|gt Ao 2 LA o, 4=
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ol #iA=7] wizoll Al7]5o] Aok EAtAIN = Aol
ZA o] G2E-S H7AZ 4= 9tk Benzodizepine AlE
E3F MEP ZE5-& AAA7IY, thiopental®] A =R T=
oFslt}, Midazolam & 11-8of|A] SSEP Z-E7] AARS uju|
sh, At 2E AAE Heloh

(4) Ketamine

Ketamine®] 2-8-2 NMDA(N-methyl-D-aspartate) 5
|Ao| vFAR R Aot APAE, T2 AFHGS
AAste] HH-ZFAZA S5 ABAE AR E3F &
59 S5 AEE ot AW IH 2FA 5 FdsiA AEe
82L& T B35 43t a1 3o, w3 AE9]
AHA A= me] ofsf 7HE|Zorl #H7F 5710 &5
AR AEA A= 2Pt Qi 39 F 24858 g
< 9 Wk Ak 3% 7| LS o|AFIER 7]
AT 4 37t R, 10-2080] AUH AAdskErt
AETA 9 5714 AL flemg ARMY Alejutoly:
AR 5 AETA 715 Ash SR a3 JE] o ekt
oA m FEA] AR o= AME 4 Sk tRE TRt
27| ketamine SSEP ¥ MEP9] && J7HAZItt. o]
St olf-2 Al £440 = Qg & A A4S FAo|
Rt 7% INMoll Fel5HA 71 2= T3S SR 5= 3
of INMol| A4gt np3{fAl2 A 4= Sk, 1

i

ki
T
'y
= g

=
T, 5 F B R IR FUP|E S0 URES SU
=
o

(5) Etomidate

T2 vhEA ) v]sf fE8elA AgE, S5 A7 v
uste] @A 7]l Ate] = TR vl fo] At
siot, wkE ARG 240 77k E9 A5k} Aldls HE
£ HolH, o532 A WAsHA Y=t} X282 §l
nfobyd J-gAet oA ARgRttt = SSEP XE-S 77
™, barbituration, propofol¥} H]wA] MEP A& oju]gt
HOF Ru8FolA YAIARI MEP Z1& Z4E Holuf, I
7] o] Hal= gtk 7led e AR 5 1 E
A& AT A1 85lA 7P MEP 4 g3l At} I18u
A717F AREA] HAL 7% AsHadrenocortical suppression)
£ PNt $E7F Ao

2) XIEX|(analgesics): OFH LAtK|(opioids)
ol FAHIE S48 Al = opioid 84|12} Z’tst
o] 28-S Yeld, Z8A 2+ morphine, meperidine,

fentanyl, sufentanil, alfentanil, remifentanil §°] U2
™ A== naloxone©] 3itt. &% AH3 s, IR
e Wk v f A ARSSHH 71 Aol o EA
S B 5 A4 A ¥R o E 4= Sltk Propofol
eI}t Glis AFAC|EE S nFA= T ARG o 7]
I AT 9 535S ol & Aol dis) A28 Bk
< AAISHA] EotE=R 714 ZeA|9] H8o] §iEA] g5t
), YA ketamine 2 AEEIE 281 AT, 4
o= F7H 2EAE AMgShe Aol v st dRky
O AEW|sS JANZIA Y= Holu, 5522 T2E
T o YA, AutEsd Aot U] sh,
TFA] A g 5 EF5 A, B FET 5 Ak 2R84
il et & T 1, LE W3S oIk @4 obd
A9 fentanyl, alfentanil, sufentanil, remifentanil®]
UuHA O AREolAY] FEHele JF2 mIElste
SSEP ¥ MEP ZFAJo] "E=Ao]t}, Fentanyl2 morphine
t} 50-1008] =3}, morphinedt 22 xS 44
BIolo] AW AL & 358 F HlEA Hiayrt Uepdth
Remifentanil2 fentanyl®] 4-anilidopiperidine 8=l
u T84 ZAEARA F971= fentanyld} H]SSY, anfentanil
Hroj= 15308 =t 2REAIZo] 15 o R uj$- B2
o, £o] o & ZEAEKAE GA] 3-1022E v Zot
“ultra-short acting opioid"Z T A F G4 &7l
2ol =Qlth. Remifentanile A%t 7]E£2] obH RFA
A= ZARE FoAE o1A =W gxxAo 523o] Il HjAdo]
A== o] Utk Remifentanil> A20& 7igte
esterase-TA}F OFH FAKA| 2 A B]E0]/4] esterase®] 254l
ZA3 FAof|A] Al1&5] HAREER ARET|o B §
T WA o= HE tAPL o|FofA| L, A E 7F E49
AolE AT GRS BR] =t} £, remifentanil %
712k viHE stk A% U3 ¥ 7](context-sensitive
half-life time, CSHT)7} F 48 H= 2 A9 IAsHA 74
=|7] wfiol wkE B3} W3y} Aol 4 Aol & 4= 9l
o} E3t remifentanil> SUUEAIRF HE Al &Y S0}
A &S 60% = 7L 4= 13, propofold] F$ol=
TS 40%50% B O A5 o A sz 5 Al
9] T &4 INM9| TS =Y &4 itk olHg A
4 @A) propofol¥} -85t} Lxdgwuio] 714 &3] A
|51 ITH10].

EAh

3. MZAZXIEH|(neuromuscular blocker) ¥ Z0[2HH| Xt20)
70|

$eA 713y #9] 43kendotracheal tube insertion)S
BololA otH, &5 TR TS AAlokaL f-<dstA of
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02 S 599 g3t A7) 9 SeAloks FHGt] 5]
ARgEHE HIERE=Ad 2olAIR] rocuronium, vecuronium,
atracurium o< 2 ARESk=T], I 3 2R8 Wdo] o Hh
23(12%), dAHtES AdsHA oA 30-602 H&=2
2R A LA 7S ZH= rocuroniume] £3) ARSE T o] Al
7ol A= INMO]l AR8sk= MEP % EMGY] 4155 4
AZIAY, 4ROl QI & glou g EILSgh sl (com-
pound muscle action potential, CMAP)Z ©]-83t INM 7]

= ol&ste A AFIolAl= AR F|Aslslo]
718 A Ao a4 AA(short acting drughs 135t
Ak As dRtth 7184 BHE Fojrt 2 a3t A9 Fo
A0 fofetar, oA 28] Aol ZPEEE o 7S
ofoF gttt 5852 715914 @ SSEP, BAEP % EEGA]
= GPo] glou= &4 Ho R £/ rocuro-
nium(0.3-0.6 mg/ke/hr) T+= cisatracurium(1-2 mcg/
kg/min)& AHEE & ot AFZo|gA9] AW A= At
A< AHtrain—of-four, TOF) AARE E3) v|n & 4A &
F= 91082 o]F AR AE HSH, & F AAS vk
(TOF count)e] Holk 2 ol |AIGHAY, ArALHESH]
(TOF ratio)?} 0.7%0.8% H= -FA|=ojoF AA3t Hro
MEP ¥ EMG ZAIE & 4= UeH11] (Fig. 2). TOF=t 2 Hz2
A4 43](0.5%) HAF A=Hsupramaximal stimulation)<
7tek= B O & o]E St ThIE sto] 10-15%uft} ¥ 2=
o 4= Utk HIEETA Lo|gAE Folgh & TOF A=< &+
H AR oA HHAR 25 A5 vkgo| FolA|= fade
Aol yeh=d], ALt g A5 vk =] Bl&
(T4/T1D)= Altste] Lol w12l wY JstA &

o|gHA 3L e a7t Qe A AR IHAI
sugammadex S 0]-85}0] AFZARE s SEAIF]LL, INM

2 A&% 4 Utk

4. Ot HEo| ZA|
AR AHolde SUuE 2 o A=E FoF
|FHo 2= AI5st7| oj2f9] BIS(bispedal index)2h= &

A5 B3 HxAor ne] RS ST eES I

8wt A9 glie AEE BHGEH13]. BIS index 40 olstel
4%, 4L upy AFEl= MEP, SSEP mHgo] 2HA| $ad &

o2 INME k= 3% 50-60 J=2 fA8k= A& 5
g A M2 Fo(infusion)sh= WS AN, AST
FUEFE Antote] FUske syringe pump”t HEH 22
AREEH, @A A A, Yo, 7], ASE dEshL, &
I EFELE Aot deEaEdo o 7MY @k
£ dSoto] A5oE O £Y £EE 2Eoks B 2
AFY(target controller infusion, TCI) WHE AREHL}

o)
i

5. DRFXIQL 2E UMKl MHAIY
3

ol viHeH} 8 SEHOR AWA

53 94
5lo] SRFAQE ZAAFIER[14-17] ZE5H INM Z3

2]
= ATl A vhg AIE AdEsiof ditt. FuiHZ 1
BE SoFTt IMNO| 7Fsst A9 AL, FUUHR Fde
Sz IMNE & 4 Q= &k Utk gvEoa EdAAl:=
A RS FEHAAE JAIske axvt A INMo] 42
E ARG AAAE S8 285 H, AR v

Relative @ 0.4 13 0.65 I:I 1 1
CMAPR
MME injection Ampltuse _.-“IH-L_ —-'H'Iﬁ_ _.'*.“-L_ _M(L_ JIL_ J’lll\_
Bazeline
2Hz 4 stimuli
[ |
TIT2T3T4
|1 : 131 | 1 | | I | | I 1 11 1
I Y Y Y I Y Y N Y Y Y Y Y Y A Y
TOF count 4 L] 1 A 3 4 4 4
TOF ratio = T4/T1 0.4 060,75 0.7%-0.9
r.‘amélmf Maderate block Shallow Mlinllnul
Deep block TOFC = 1-3 block black

Fig. 2. Serial patterns of train-of-four (TOF) stimulation, motor-evoked potential (MEP) amplitude, level of block after non-

depolarizing neuromuscular blocker (NMB).
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e Alzoks Aol 7] di&oll, 0.5-0.8 MAC B=]

e 0] FYRRA S0l SSEPU BAEP 5 54 %
9] HARE 7419 ol AskelA) ghe et 2204 43

Ao & INMo| 7hssitt. A8 FUrFALt A&7 vt
kg ZBA A& AF30.05 meg/kg/min), propofol(50
mcg/kg/min) = dexmedetomidine(0.003-0.005 mcg/
kg/min)2] #1-&5F HHntHAE 343t #PvH ETH INM
o] 7FsSHHAE, TIVA AREAl EEA| WAste 4t 234
ojuf ZMdS A7, FARI v E AlSE 4= itk A
oA s RS fFoEdos R JFE =
v, £3| midazolam& H|&3t benzodiazepine A8 &
YA E = oAt S8 FUHAE AR ER
HEE ARS-S Hoflof gt} ¥R AJWulHA F etomi-
date, ketamine2 SSEP9] AE-Z Z7IA|7|&= o] Ut
8B upFere] St A2 AR EE INM S5 o
o} ok Ago] "gsit). o M= SSEPY ok a9kE UEt
Uk gebdog mAfdde, A3E719 4 A9e.g.,
VEP)7} uRE{QFAle] wlztold, 25719 f8dl(e.g.,
BAED), ¥= ¥ 1jds} 849, H4= D-13 9] 4% vhef
Aol g7Fo] Art. E5] BAEP= UHH Q] FFS A9 WA ¢
obA FYuH, FHmtE Awglo] & Wk MEP, EMG
£ ol&oh= AS, ABTARAE 7FsTh ARBSHA] gk Zo]
FEloHAT @2 SR oA = F He vAleEE ol A
HZE=A AAZARAE 4% ARESHHAl TOFE AAlsH
+ Zo| £tk EMGRt AAIoke -5 ZoldAQ] ARSHE tf-$-
AAE T FYTFHEE 7Fs = vAE & (micro-
vascular decompression), 4 1WZti(cerebropontine
angle) 3% AA $&3} 2ol BAEP ¥ AP % (spon-
taneous EMG) ¥ 88 A = (triggered EMG) AT 915
Q1 &Rl AS, Al SR AEA FHTA AL 2A
JTFS AR =t AUuERES Alg¥sfok st e A
T e s, deli I & 5 257/ BUlst
£ MEPE °]85h= Z9o|th. MEPE ©]-85F INMo]| 3lojA]
= AHUFHE o83 nE71o] 719 SYEFAAIE ol
&3t uiE7IHol H|s) MEPS] A/dEx o2l 3719 Slof
gotA St ZAoR A Stk I™Ho|x Etska
TIVAZ ©]-83t viFoA = AHniA| o] =7t AUAA =
< ZA%ol= MEPEAES Adfisla, 449 o 2715 &
2AZ F QSE Fsiof gt

INMZ oh= 29 4%, A3A8Y7s0 9F= 2 1A
= "EAE AEisiofR st miRErt H o] RE uERA|
TAR HeE]= AlFo] BiESS 2 ao] AIRE7] A 4
BAE 913 71eug S Aot fEstER, vk fieA
U3 Eoi(bolus injection) &2 HAskla, ulF Al

2,

fr

¢

7} bl A2 v A T djofl= At okE a3t
NAAE 1o g INMol| JFE T4 Y= lolA vl
& YA |AsloF gttt E9] &9 F83F A7]olle
Lol A ARE-S AHAISfoF gt Ya el AAHIAAAE At
&= Afole 2 5 2892 €Y = J2H, MEP,
EMG 840 &5 & 4= o=, AEIA TGS T o=
A& HEAS ARGafof St} HEWE Az Ha FF A
AF4& 5 correction, B 3FEA9] positioning
A7 2ot £ Al719ls uEAlG ZolgA &3
74 SHA| gotok gttt =% EEGOlA] BlE 159l J7}
32 nlxsL barbituratelt benzodiazepine 2FA|}
Ao St} MEPeF EMG o] ARFAIH Al AAIL:
benzodiazepine AME- oJF-F EIstal, TOF A=FHHGOE
ol o] 5 BRI

o f® ot M

6. DREISH| O0]2l9] DpFjatatat HAE ALl DAt
upkAol] oJgt 7HA] mhge] WSt Qlof| A2, =9k AE
2 I3t §IE E3t ANtE A1 715-S HsA7|EE f S
o] 239t YT mHIch AL 35T olshd EEGAIOIA
ARHR] At Z7F 2 JE A Koo, SSEP Akl
A AL 1T o) A=Z9] 7%, FE719] 3%7t S7Fdr.
A7) ALY S QA% FA A9 wsl frbH e
B4 A= A7k A E5E A&EH 0 AHoH= FF-
Q] A HolE 4o & k. EY 74 Al EEG
oA Aute] Z7F 9 AE A Ho|n|, HHEFHUo] 60
mmHg ©J5}&2 GA|=A SSEP uHgo] A4 H17] (Table 3).

a8

U] AEle A IS viRle 8 ajle= gt
JH, ZAeloF & ABATRE 9 AR, v} QA A3
71, A= Aok 55 & o on, At INVS
o= B o] SRE 295t ARSSH HE= A AAl
Hei=EA oke #A9] v e Adgsteiof . Pro-
pofolo] ol =JEHA TIVAZE 7Rs iR, w2 L
= Q3 INME] 7|2 v wWiio] Hin. @Akl @A F 4
uH] AEE TEsh| 9t Al Aviek INME et i
Ho RPgA Ade sl Adiske vi Awrt & g5eofof
A°1oF 31, INM AloflE th ZHolE P& o= {450
P2 el P FAIst] Rofdt Al Hele] siie T
SHA| ok st Fdeh e EEsfof ot Agd
U ol M ABARAIZ Al B3E TEIsk] fIsiA
= APARAIEC] niEel gt A4S vige R, o] &
ALl e Tsh=t s=dfor SARe] AFeH &
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Table 3. Physiological effects on evoked potentials

Parameters Effect
Blood flow At 20 mL/min/100 g cerebral blood flow cortical SSEPs decrease

At 15 mL/min/100 g regional cerebral blood flow cortical SSEPs are totally lost
Temperature Cortical SSEPs are very sensitive to changes in body temperature

Increasing in latency of MEPs at 32T

Cold irrigation of neuronal tissues alters EPs

Blood rheology

Amplitude of SSEPs increase in mild anemia. At hematocrit of 10%-15% latency of EPs increase

Intracranial pressure Raised intracranial pressure causes increasing in latency and decreasing in amplitude of EPs

Ventilation

Hypoxia alters EPs. Altered SSEPs at PCO, <20 mmHg

s-glucose, Na*, K"  Should keep normal values to ensure normal neuronal function

SSEP: somatosensory evoked potential; MEP: motor-evoked potential; EP: evoked potential.

A oiolgl= 249 s & 4= itk INME F%5k= 9
Ay A2 AE7H= propofol @ remifentanil®] AHIE
20l ARgo] obd & 5, AAISHIA Sl Al FEEA
wha} 2=t AFTAEE X3 3 S Qlojof o, )
T HYY vk ofzdo] gkEof ulH g} AJofsto] v
FASHA AL, WA 5= Slofof gt ERE $EC=E propofol
= /e M= A A, =dEohd ot
INM oA e] 47348254 9 B7F Fdd9Y o
WIS H|aslele 229 v ¥ ' 5 INM AAIE

oA T4 9 9L 5 AoioF sl
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