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Clinical practice guideline for intraoperative neurophysiological monitoring
: 2020 update

Korean Society of Intraoperative Neurophysiological Monitoring”, Korean Neurological Association,
Korean Academy of Rehabilitation Medicine, Korean Society of Clinical Neurophysiology,
Korean Association of EMG Electrodiagnostic Medicine

ABSTRACT

With the recent development of new devices for neurophysiological testing and advance in anesthesiology, the utility and accuracy of
intraoperative neurophysiological monitoring (IONM) evolved greatly. Though the needs for IONM services had been previously limited to
the large academic hospitals, recently there have been rapidly growing needs for neurophysiologists with expertise in IONM from diverse
types of hospitals. The primary goal of Korean Society of Intraoperative Neurophysiological Monitoring (KSION) is to promote the
development of IONM research groups and to contribute to the improvement of fellowship among members and human health through academic
projects. These guidelines are based on extensive literature reviews, recruitment of expert opinions, and consensus among KSION board
members. This current version of the guidelines were fully approved by the KSION, Korean Neurological Association, Korean Academy of
Rehabilitation Medicine, Korean Society of Clinical Neurophysiology, and Korean Association of EMG Electrodiagnostic Medicine.
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1 A8 HASAZIT o]F Bof SR HH2 EE ¢
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T 2EABARY ol nolols 257U l(motor
evoked potentials, MEP), A& TZAHHZY] oS
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#9o] @ JxHEAmedical technologist)ol™, %
IONM9] =34 flsf 91 D= 14 Qe A5 719et &
o] g=TH1].

A9 IONME of7] 9t A, Aol A
A, A E IAMPHO A7, A 24, w, 18a
ZAZIAS] 8-S H]ESE IONME] =3of] " a3t ARkal
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(supervising physician)2 & Foll 43S W £ ofof
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AIZtel A Bh2 ZEolatofof sh, S Ul9] ¥ S
g Al AT 52 Afgofea} AZ7t olof SRttt
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£ & HollA S84, B oz 285k= F9E Aot
£ 702 o3| 24749 IONM FHE o2, oge |
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= 7o ghoto] AlghE 229 4 g 7T = S A
ot} AF Eo] IFApEolA AAsske 7|AIE ol-85to] H
=0] 35 AlA(recurrent laryngeal nerve) 9% &< 9
off A7t 7+8 4 u]FA173R=Hvagus nerve stimulation)
< ¥k, olE AHY 2 UL 7IEAFoE VIS &+

EMG 4129] B4 4|2 Heshs AB|E o8 4% &

)

Jisel)

i

(TN

=

NN ST



Clinical practice guideline for intraoperative neurophysiological monitoring: 2020 update 3

Lo} miH 9| gt g T HAPF 7hsd Aot Tyt o]k 2
o] Ajgkd xZof| oJa] PH IONM2 gt x2of o5
FY== IONMIT 71 FAR] 53 S o] glo] Egt
Ato|7F Q= eHtell gl7]ofl = AL B AR 5YA] Eof
A oF H}, ESF UUkAQl IONMO] Ty a4 Hi=A] 1t
UE AollA Hol= oo thgt sfAo] FHtEojok stHE,
71 A (alarm sound) 32 EYE] AF Kol wgof djst
e 1% Ad(verbal communication)S YEFEQ1 IONM
13 M9 Wro=z AR F=rt

IONMS] Al 913t Qg o= 7]nitt A1
710 AAE 7ML IONME Al 53 4= Qs 417348
Aot 119 A9 E k= A A S 7= A
A] Gg2 Ppzoln, Yo npelel Aot Algsl=
RAe AT

4, Z=0| £F(level of supervision) ¥ 0 H7

IONME] AJ3go] Qlof 583 F& F she 417848
oAl ot BE|FFEO] ot offet WA= 2
Sf2]2] HIARRT 9 IONM apAfo] wet th3ar o] gokst
= A

IONM®] s=of 9lof Al Aol A=A
290 g5t ALl thgt =(supervision)} 1 A%
A 58 WPl wet 371R] WA & A, Fi/1A, dnt
A Eos FEE. A HAE 284 A=(direct super-
vision) o2& REI] $£&FAFAEFH
tive neurophysiologic monitoring)2] 3ol AM&Ew, &
A =l AFEAQGT] B AA Y a5 AT
SFAZGAI7E olof sfigettt. A A=e] 4=840] Qo] 417
A= Amofut AR "o 7 W M 7t
53%Havailable nearby) X914 A9 =S Al3YsHA
2811 4A]7Hon-line real-time)2.2 Al S0,
43 A HAY s HET & QloWA A5 4= Sl
L B4 2 71719 TdE 201 AR RS o
tS AT 7Aool ot ol A FUjolA] 3
= W] Hot HE Far, 120 ¢ oA AldstkE

F50] IONMo| sigdsb, FARAOA Aldgst= a2l
ZAHroutine test, & Y MEP2} SSEP 5)& A&F o=
vHESto] 11 05 o] HiskE 4 Waols Yo R HAL 2
T7h ARl 2] 52 1P 0] WslE HA|E= o] gt
oo}, iRl wakael wfele] HIARIA = ol#’t
FEjo AL AHS Aol A2 AEL7F vhEA
e 4 U ASH R A e jlon, & 4 24
(@7l S0l o]FojA = & W B TA)OIA FASAI
Aolu ZAIOIE) e FAEALS B0 AAIE A7 (real
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o Q3% B, = Ao So7F AT £ = AEEL
S5ty Harskal Qltidirect supervision)[3-71. 7P 2
ol 7HE ml=4l e Rle] Bt 7% HEH T
A2 ea7dolv 2 a7t HioA] AAZEe R o]Fof
Akl 71&%o] 7% SFHsupervision is performed
either in the operating room or by real time con-
nection outside the operating room)[8]. & HAI= 72l
2 ZF=(personal supervision)2& %7|% 7]'s%H7Kbrain
mapping)g Z¢oh= Bt §2 9|9 aFA 1A
(intraoperative neurophysiologic testing)S A& wj Ak
|Hth. F2 HIY e T2 HAF oA A= o
9] ool &5 FY X2 metxt Zo] HiEA |1
=2 529 A Aol 8= HAEY A W=
Btk AAPE ol siggttt. ol et faFAlE Y HAL
(intraoperative neurophysiologic testing)2] A|3-& &
= AR AZY7Y i a7 HiollA] AAEE ALl gt
1A 7= stoll AAR AlfS FEotes HIETH3-5].
ogt o] gt 7iQ1A FH=o] Q3 eFAlEAR AN
P2 A 3 Aol FAR =8 o7/ T/ 7 5
of thaf Hiojel ARl et A% W FXUt
Uofof & Zott. opd] o] AFEH adFo] vl AA
A o] 7NRIA =S AR sk a4 AA] g
7k SAEC A St pRREE WA R dRHY =
(general supervision) & th2 7Hx Wb} Zo] A4
A2)9] #ukd e Z=otol] AP A|gh, AH A0 A
7 T ARs B9 AEE oA Yot B eollA
Aldst= 2= HHAlolok wl=9] A%, AR IONM A
qste] o2t Ut THAES FYSH|E ok AR B
ITH8I.

[ONM2 =& 9 vlF9} 5Ug oA 5L ARt
ojFojx|u}, Ads| HEx]= HW Ffolrt. whhA] wl=iat
22 dfQoME e Jeoks Jrol/mEHYe & 47t
£ AFsI7100 & ARl IONME A+ 5= itk 145}

1 JtHmay not be reported by the surgeon or anes-

> M

thesiologist performing an operative procedure, since
it is included in the global package if they serve as the
IOM supervising physician)[8].
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o] ABFY Q! DA A TS <f) Hmet
BAIZE dioll 2134 7=2] IONM IFE 3ok A2 vl
ZskA] eict. webA Al QA A S g
ogtyt o NuE Hoke AU A4S 18T of 714
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718 27 ol AIAAYHEAE SHsto] HYH
[ONME 3& oh= AL dgith E3F dxjel &0 4
skt A9 A= $F(level of supervision)S FA5HH,
IONME $¥sh= 21 At

5. A M RoAr
1) BAI 2Ny

IONME 9l AR8ske= 7] A= AAE A=
(rectangular stimuli) BA(pulse)E AREdl=t] ALE=
BKcharge; Q; mcC)= "A9] 3790 AZ(current; I;
mA)} BA9] 717Hduration; D; msec)oll SJ3iA Q = 7 x
D= Aoizlct. o|gt Kotz A=} A7) 7P 54
St SXojtt. ojnff HMYE= oA (energy; E: m))e ¥
(resistance; R; kohm)@ T, F= /2 x D x R X
0.00012 ZAszict. bHeh AFAEel 7|72 Hi]esh,
D= 0.02 B8 1 msecZHA] Aot GA 7|710] ZE4=
A A= F40] "olA|aL, AR Fop= H]FeiA Fast
A YA = "olA, 7|7 A7 F=g FA| ofst=
Aokl A=sk= Ao| F8s5ht @A AlEER= 7)71e2 o]
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7t QAsE ARYZ A (deeper brain structure)7kA] &}
54 7L QITH10]. wabA] oy o)do] k2 4l
73 &2 AAT Bo7t e EcMe AR AEE Ha
stog sHAY 22 AFE DA Adirect cortical
stimulation)& &3l 4% MEP 455 AMESk= A 118
s & 4= ATk

718ke] AlFoA AHEH, Y75 H7HE AT 23 H ]
AAFOA T LREAQ] A7 = FER 102 1R 2|44
HAHA ZHcontinuous single pulse stimulation: Pen-
field method)°el\} 44 E4"A A=Htrained multiple
pulse stimulation) B4}-S Alels 4= Qlch SEP= weke] Al
78 A7] A=k AR o YRt HAA FEE oFd
d7 LTt Ao et AlsHA "ok

o8

o

;O

o] W MY BAE ok, Fakkc AEg
of upe sk, pagkel e A1 9o ok
e AT AL Fote] TS AW RS

o
SN
o

|

ol

H

rO

2) OHF9 I

F&E 9ol AR8sh= vEAlE IONMS] 1hag/deo] A|ogh
P HA 4= Ut FA tfFES] IONMOlA 7H de] A
|5 71 2= 2E(propofol) @ A-&F9] otHAA
(opioid)E o]-83t A MulH(total intravenous anes-
thesia, TIVA)Y Zo|tH4]. £3] MEPE ©]-8<3t IONMO] 9L
ojA= TIVAE o83t ulF7Io] 7|29 SYrHAAE ol
|3t mpH7]%o] Hls MEPY] A& 152 7)o 9lo]
oA et AoE dEA Uty ddHo= Esk
TIVAE 0|83t vl A HuntAe] 527t AUAA =

g oA Sed 7|TlEel A¥Hendotracheal
tube insertion)s -&°[stA st7] Yall, 11 FaF TR
TIRES FAA717] sl Aol @A(neuromuscular
relaxant)E ARESITE SFA|TE o] A7 To| A= IONMO]
AREBR= MEP 32 EMGY] A58 74717 A7) §f
A S 9loTm g MEPY EMGEF 22 IONM 7S 0]-83]
L oA AFTo|gAE 71TEe] A 2)Hd &84
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rocuronium). FE3F 41730 AA|Q] A FHF= AFASEES
(train of four)d] HARE Bl ¥lwd €A & 5 UTH1l
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Q35}tt

FE3 ATt &0] 7hs v AEiE fAsHEA, T
B S HHSIE 5= Q= FEE FAATIHA FHTA]
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AFAA| Q] ALgoll Foloh, mEofA FAEE g Tets
of H= FHAOA = SUuEAIL] ARl 9 RS
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™, Zp|(shielding)7} A& =A] &= ol2}Zo] Sleth. webA
Uskoz o) 32 eeklel BAE Pl A8k A4t
717155}k IONM 808 1ok AH|S ARgsl= Zo] st
Moz At sheE ofujeh Fjol= choket IONM 6
7Vt 418 7hsstes b AAe] 47 S el B 7]
Az Aee AL Wt

2) M=

IONM9] Alg¥o] Qlof thefet F72] A=o] AR 7hsst
o}, iRt ALY el 9 SR} o] Qlof 552 w2
T 9= BAE ot gukgoz X (needle elec-
trode)o] 7Fg Wol AR&HT). Q)= 2kAe] EEG ¥ SSEP A
Aof] A== AAZH cup electrode)o]u AT (surface
electrode) T35 5 AAFo g A7} 71535)ch o]t 2
A2 E(detach)2 749 IONM 1rg49] Aojs dod
£ oflz}, IONME Y] Folu s 4o 4= qlou=
A= 4] Foll= oig 795 vHdal 52 E2RAE, Ho]
3ot 17T AS ATt E5] e FRo 243 A=Y
AR7F T A9 A9 FdE fIsliA 1ol 3] F2lsf

v A= o]9] bRt FEj9] A2 AMgste] Hot A5
Q1 IONM= AT 4= it} o] & | /i 7]yt
2}y #HHHendotracheal tube attachable surface
electrode)?] 7% YRHAQ] U &2 JAF08
o] E7I5t A9 EMG A E 7158 4= Qlo] shx7t
(lower brainstem)olut V34, FA 59 &= gt
u]FA1A(vagus nerve) @ EE0|EFA1A (recurrent laryn-
geal nerve)?] £ 2719 s, ol& Ael= H &
B5HA AR8ol 7hsotATH13). Tobd=2e] AX7 Eet &
289 7120] QT AL T3 9olo] HHhook wire
electrode)& MAsto] Bt} QEdsHA 715 4= Qlcth E3E,
T HoRoA 71EsHAY, HAIR Q] detol| A H341F
5749 (compound nerve action potentials, CNAP)&
7153 A9 EoHA AR AaE AR 4 Qo

] mgolu Hapo] HEsl] AYE 71Slord H,
A= (subdural electrode)olur A=A =Hepidural

electrode)& AF2E 4= it

7.
1)

HH
=

MY O0X

H
a. [ONME2 3] Zch, =49 357, 181 =& A
A7sHA Ao igt A HRE LA]stojof gt
b. A AR A= & w0 W upojAlel D agh
IONM AP (modality) ¥ 28221 IONMZ 913t

upE ol s 22t Fefiof gt of=gh AARH
o] gzt o= o) & Ao AU 32 £
Zet/Zzol i vle] 352 g TE9) ol F
Woltt, =&H E9e= Qg EAllA & Ago] Hoi
of gt

c. A} YJalsto] uirt SeE w7 IONME-S S}
9] AYS Rl & [IONM 71=0f dFgict.

d. gxe] uiF7t S s gjolA A= 4
ok, A9 & AE F2 § ¥ 1 A
=S IONM 7]A19F AT

e. LE AT ddZo] guH T AT HARE AT

T 42t 7129 (baseline wave)= &7k, o|2{gt

U} 71EnHg 9] S Y Amet 71719 FA &

S ARl gt FEE AZS & 4 Uk

112
R
ot
Kl

52 5EA F=2IAT R cork screw) FEY
AFo] ARg 7hsdtH, o] F HHIo] 7P dubE e
2 A8 A A2 MEPE 2 7155134t ot
A
=

259 Yo W} Cz, C3/C4, B2 C1/C2 59

2]9] 5ollA] MEPY] 7|50 T &olot, J&(d,
C3/C4)°l B 7Ph&SE B9l I50A4 MEPY 7|5
o] ©] golsith= FE0] QUeH14]. Tt A= =9
A7} E 02 AURAA ALAA 2 B TS
9] 0= Qg Fu Ho| o] jleng FoE
Q3

b. SSEP, BAEP, VEP, EMG9] A= A7 AIgkAke] Atk
Qlgt AALL} 7|1EAH 0 R FUSIY.

c. EEG, TCD9] 7|82 AAM 7183} 22 4log 7=

Wk EEGE FuASg 8T 49t ks 43

Al 10-20719F B[t F-94e] W52 AJshe 71551,
ECoGE 715 3¢ Bust =g ARgslo] 71531,
MHz9] &4{ZHprobe)& &5 BRE

3) X=(stimulation)
a. N7 Aaee] A= oo X" A=
= B9l 5739 %2 944 A7]A=(short train of 5-
7 electrical pulse)& 0]83It}. o]F3t AL A7 =
< HE AL Fro] A7A=CE Y548

(alpha-motor neuron)2 S8 IX|(firing thres-
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hold)oll =E5HA ohH, 274 $39] niy] stolA 2t
oA MEPE SIAIZ & A gtH15]

b. SSEP, BAEP, VEPS| A= AIBAAES] HAM Ztk
< 95t AAL T st o, SSEPS] B9 AAM
9] uifg A=7|Ert= Aotd=S 53} R
A7 L He] AAJsto] A=3it}. BAEPY] A= &
F3& AREoH, F=E Al T FeEje] Audd=
(tubal insert phone)= A%ttt VEPY] 9= 3=}
=& oll S L o8 & AN 17 Fopi=
7FEaglu HAA7E Hefohy A1 B2 A= & 4 A
+ LED A=FEZ ARgst &2 4= Slth

c. A9 AF5H 1504 CMAPE 7153k 4]
2 A17A3A A% TAE9] kS 5t AAMIS] ARt
g F2 e BxAHo] EH AEoA] w4l

et e 9Ly, T Ao R W F s A=S
= & Atk 3 =9 FRE I FHo Ao
A4S & 4 U= FAFA(constatnt current) A

£ 4% 91, FAYA(constant voltage) A=+ &

c. 53 AP Wt Bpuich A 4% B, %
Alg HEiste] Mokt A3 A5 WSS Slsks
o] Fashct,

4) 7|1Z(recording)
(1) 71z (baseline)?| 7|12

SRS Ak 91et A3 AR A8 &2 A
w2 4RI HARRX|O] H|wste] 11 o} 55 Wit
IONM2 o]={gh Zhe 9J5t A58 =)A= 77919
AR HE= 9 4 (main operating procedure)
ojH] 7|53t 7| HP o] H|nE B F8 FEPE &
W 4737 759 HekE wdshA Hoh

IONM -2 mlAY] FaF, A AAVSE, 121l 7]
719] o} 5ol o5 A JFS H=rt. webs] IONME
718 2 AL uiEE AdEolA TIVAO AREE AWHu}
FHAY = &7t DAL, AEISARA L] Gkl /
or, &3t 3R] ARt EF, AALT, 71Er HeEe] Aof
Ol gl AHollAl 7185k= Ao| 7 vigtAlsit). Egt o
HO] 17|18 7] TPOE 4= AR ¥ 7|Esto] A
A== B 718 PR A= o] HiEAs)tt

o

J

0
)
ol oﬂ

e}

() BFHVI2ERLTA 715

oA AAE 7ISske B9t 7HE LRtel, olF Al

Bolo] AR 2858499 (transcranial  electric
muscle motor evoked potential, TCE-mMEP)2tal 3}7]
%= gtk TCE-mMEPE 718 A=9] AA)7F 7HHgh 430l
= W, MEPY A8 wioith ugo] WE(intertribal
variability)o] B|a4 Fth= @0l SltHiel. siele] &
AAES o2t BN TS AN HHs =
B3tz MEPE AF H4(spinal cord)ollA]l 7|1E5h=
D-wave 7|%& 5P| st3leH, AUEHintrame-
dullary tumor)9] $&oA= TCE-mMEPECT} D-waveZ}
AAELE B HotA Adgitha 467 gty ofqt
o|2fgt D-wave?d] -8/l thgt Atz B2 A Ao g
AZ o= AEe R AT Ao e Ao=E,
FT B} o] A A Aapt 993 Zog Helg
[17]. D-waved] &4< flsliA= Byt Aust S1tollA
Ay A Ao g 7|15 5 e S5 AR sHEEdS

(catheter electrode)o] ZQa3sich.

(3) SSEP, BAEP, VEP, EMG2| 7|2
712408 AAA ] kS et AR} sdet &
12 712,

(4) EEG, TCDY 7|2
FlEAel wre] gt dso) Bge 72

8. Zuo| sty ¥ 2Mst
1) 42 5 HZ2N0| Jt5HS AABHE IONMAS] ZE
HB(alarm sign)7} 2HE F2

QAFAI Ao} olg Ak Heist e 7)7]o},
nhEAsEe] W, Sixte] WALt (RY, AL, AhEshE,
Ao B 5) W8}, 32 7Iete] Ankartifac)] Fo] 9L
LA worska, ojefat Gyl gl A% 4 Aol

e T AEEYY 7hsAdel AEE EEFoloF it

2) AEO| 7|=(criteria for alarm)
(1) EEG

Hulg d& WskE g2l fdiae EREsket oY
o] Wi} PAR &uko] A, Auto] F7F, XEF9| A, 1
2|1 =R (burst-suppression), HZE Fetku(flat
EEG) -0 & Huto] H3tE & &= Qlr}. ojnff Ajufe] X Zo]
50% ol AasHH ol 20 & WAttt EE HAST
(epileptiform discharges)E& &RI5H7] ot uAw|u}
(ECoGYE ANBY 4% HAST = o) & &

% 9.
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() ZFH 1287 I2ERLTRI(TCE-mMEP)

L5475 BN s 7R Y A=
of o5 FEE= w9 7] WHept vwAd Atkhigh
intertribal variability). WEFA 1 A2t AHO 7|&o| B
2 =3o] gk

A g A 50| A9 19 & S4(absence of
MEP)o] 417 &49] 7hs/dE 7Y Eol&(specific)stA <l
5 = U= ARE A Uk iRt At 5y o) o]
otlEfete MEPHHE =719 HA(50%, 70%, E= 80%)2
BE 250 RS0 il HlwA Ae)et i & uh|
(postoperative motor deficit)7} TAT 4= glou=g 9]
£ a8l

Ha&0] 49, 0o & Adlo] opd w3719 T
OB g T oy S 97t Blad HIHgE Ao
2 d9A glon, R AEE Heeolis MEPY A
Fo| 50% oV Hhshk=s Aot & F ALY 7
o] & Zo= ZIFo|® FITH19).

0]2] MEPY] A= MEPE 7|50l 459 7l 9%
= S 5 qlom, e eAe] Wl dS2 4df{corticospinal
fiber)oll olafl 2= SS9 S abductor hallu-
ces)OllA 71E3t MEPE AHAR] Eo]=(specificity)7} 3 &
2 A9 gAELE MRl g 28EE SS5S(tibialis
anterion)?] 7 AAY] YA E(sensitivity)7} =2 4= 310 ©]
3t EAof| digt =71 EasttH20l.

olg} Z+2 =2Hdebate)E & & U=o] oF7HA
MEPS] 7% =9} Bo|wr} iF g HH 72 §lo]
Heloh webA] 7129 A2 v o= 7 AR A
et 7|&2 AAsk= Zlo] ERsith

Ot YIHEE 2ol AH 7|52 Ao HAY Eo]
TE goj=d 4 Hhof S HAlsor & Zolth

(3) SSEP

Aurx o2 & 7|(latency)7t 10% o1 A=A K=
(amplitude)o] 50% oV 4T BE- 75 AHA 49
o] &2 o= I3,

(4) BAEP

Wave VO ZHE717F 1 msec oW} Q=AY Z1F0]
50% oV} FAE BY, FEFAFARALY Aol =2 F2
2 7FEske Ao] gukEolct

ot A5 AFAEY S AN w 7S W cerebellopon-
tine angle tumor) °0|9]9] &2] ZH-9oll= 22 wave VY
T AATo] EFAIAARRTY Yol B2 A= 7t

zsjolof ke 242 S| dlo] B 271 A7t Was)

ZAH211.

U9HAQl VEP %321 100 msecollAl F4d=1= P100 o+3
9] ZF-Z &RlstH, ZZo] 50% oV HAT ¢ A7HA Y
&4do] B2 A 0= wlith 1go] 4 Sl fls A7
9 AHelectroretinography)& Z°] AlgslHA E2ls)7| =
ok Alat 9] Hws ERIs] ffsiA ARESE| £2mH, of

Al 3-9] Bwof| disiA= S7HAR1 A7t 13 otk

6) EMG

A AT A= 522 ]IS EMG 418 5 944
ou7t = AL AF 1Y HH(neurotonic dis-
charges)oltt. o] A7 EMGE EA1A0 444 A9
(phasic discharges)®tt X|&2olx ¥HEAQ] 5T
(motor unip)e] & A& & Y, 50-200 Hz2] wi-¢-
£ FuE 7HRITE A Afle AR dEYAY &2
HeAY 22 7P AF0l| = BaEo] ou|E FA] ZA9L
AB A= 71A4, @4 =2t AF S A= =
2 &4 ugith. ot o] AT EMGE Fa5414
Al £ ¥R FskA ASske vh, o=t A1
EMG7} 5 &54738A 445 JulskAl= got iAo &
o5 g3t 9 J& H3pE 5 IONM WSk} & 5 414
Al £439] AL A% Gunnarsson &2 ATLoA 417
8 EMGe= 359 & £ v 955k ° 3o
100%9] &2 HI7 T (sensitivity) S 7HAl= Wi, 23.7%2] &

Eo|k(specificity) & 7RItk R % sFTH22]. T
TAE TR 4TS S0 WA JFHoR SRIT £ 9l

o], ABNHE APt ALS Hrh 139] vEEAR] &0
oA dot. oiet Asstid A Zol A2lE 3 IONM
o w9 ek 11 gAY gloE g AubARl Wi s H

Al o

— -

ot rlo

oo

(7) TCD

HARE Tofsty] YA Ald¥sk= TCDY A% 571
AF STAE ZRIoH oS IRIT & 9L -
Z(emboli)ol]l 93t 1 3=S] YA AlE(high-intensity
transient signal, HITS)E &<%lot ol ERIg 4= glo
o, 22 29 AfE S0HA oS B = Qi

©

. B ARE

@A) = Belge] 71zl st IONM2 HAre] E771
37D ek F 7HA ol hE ol & 4 qlnt A
€ 1508 ok, S 2308 Fdich ®3 AT
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IONMIF BHEE A|ZHO| (hE AlZtaf 7|2

gxrw E’f'%ﬂ
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axwat ANEE
lmAl nezE
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Fig. 1. Types of time periods related to intraoperative neurophysiological monitorings.

4718 ASHe AAte]7] uho] AR HeS] 7Sk Fo]  FolE o] Roli ¥ 12 A IONME] HF AR R 4

s
o9 FRsich PHOR It H AR ASARE A ARIZRE 7120E SR Ho] g Feldoltt.

APAIREOIEKFig 1.) 718AIES 712 3S Fe AACISA
2HRE A3 closing data)E B AIZHIESE)AIY 10, =

AZkoTE] HANIZRE: F1ZAIA} ol o] ] A%, HFAA, RO 7% g, 7hA upd, 704 23 191
U 47185 5] ZHh A AR A3 meeior sk, Ba A S7keAe AN 4 Ak 7]

o AA/HY), SR B, W AR A 5O IONMA =i 9, AA, B4 AR, A, o), 58HE 5
A 3ol BREE AdEASDAClY Aol A4 & WasAw IONMO] S SERER 547, 4
IONME] ARSI} 71Z Aol aRe] AAslel 718 5q o] 9], W, vh AE Y, vk, o, delw

Fig. 2. An example of IONM report forms including information (patient, surgery, anesthetics, monitoring team), results, conclusion
and comments.

FESMUAATAN BN

[ERFEE] #713:000 HE/U0:F00 SSHZ: 11223344
[+28%L] BE9:Dr. 000 HZI:NS +&: 811
%€ %: Microvascular decompression for hemifacial spasm (lateral SOC)
FeTWL - HFS Rt 10YA G2>
7|EfAFE: Neurovascular conflicts - Offender : AICA, - Compression pattem : perforator type
- Compressionssite : stemside of REZ, - CSF Type: B
(Db ] Ok 2): Dr. 000

%013 H(wy/kg/min): propofol: 100~140, remifentanyl: 0.05~0.09
A2 (wg/kg/min); vecuronium: 0.3~0.9 (TOF: 1/4)
[ZAEE] ¥ 20130325 HAAE: 1157 HASE; 1609
IENE 1302 7IBEE; 1606
Z AR Dr. O0O(Z=2A), OOO(ZAIZ|AH
e - ZHZA: EP (BAEP, SSEP), EMG (free running, cranial)
BAEP 7= 43.9Hz, 1.5 msec/div
2| %: 24' (active: A1, A2, reference: (z)
SSEP = HEUA(15 mA, 0.2 mse, 5.1Hz), FEEH (20 mA, 0.2 msec, 5.1Hz)
7|5 4% ' (active: (3, (7, C4', Fp2)
- 71587t EMG (triggered, cranial, lateral spread response)
73 5~20 mA, 0.2 msec, single pulse
7|5 frontalis, oculi, oris, mentalis
[Z2] - F52ZA (monitoring) H2} 5 #](brainstem auditory evoked potentials)
& e 3 IHEY fo¢ dsle AEYX) B8,
£5: +2 2 00| Rolg vate ARG 8.
HHZZS LTS (somatosensory evoked potentials) X ZHA|
HEUH B 42 7 0Eo [os et HaEX| @8
YEUE 25 2 5 0HEY RO Ha AREX] %8,
=ZE4 E’-" T8 T OHY R Ha ALK ¥S
FZEUZ 25 e T OYY RO Haf AL ¥S.
- 7|5 7Hmapping) S EZHE(lateral spread response)
FOEER]: A AR 10 mA, S22 7|5 9.33ms, 111.8 iV CMAP, 17 mA A3 2FHZ 1SR kel
EEX: AFYHE 11 mA, BHE7]RE 9.83 ms, 79.42 iV CMAP 19 mA A} SHEZ 1SR HEE.
EIE|F ISR AR
[21Z] $& 5 UAA ZAZM0IM Foft Bst SR Y8

[ HIﬂllo
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IONMES] & el Agelaede] ta 4x
7t glofo} gk, o] 2lo] FolyTe] BAE Hats) o] )
A A QA AR 1S AR B2k 7]4ste Ao]
kg, 2).

e

o} QAR A0 BEJINE 7Rsat BAS) Aol
ATE ANl £20] F 4 9l RS 714sidt 1R
219l 912, 485, IONMES] 74, 750 42, A 4 &
oA, el At 7|78 ERSE e sk, 3
Ao) wpd, 2 Ante] sz BAsl AR e, B
sro e PEuho] thete] WA Akt AFL 2ol ANt
k. 53] 2 3] 53t AL A HePh wast 7
£0] 42, A AL, T el sl Bk A3 ot
ek
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