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Intraoperative neurophysiological monitoring for supratentorial brain tumor surgery
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ABSTRACT

During brain tumor surgery, various neural pathways, including the motor and sensory pathways, and cranial nerves and nuclei can be damaged.
Intraoperative neurophysiological monitoring is widely used to prevent such damages in brain tumor surgery. In this review, I will introduce
the intraoperative neurophysiological monitoring techniques commonly used in supratentorial brain tumor surgery, that is frequent in adults,
and discuss the appropriate use of each method. This review includes somatosensory evoked potentials, motor evoked potentials by transcranial
electrical stimulation and direct cortical stimulation, and subcortical stimulation mapping.
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Fig. 1. Central sulcus mapping by SSEP phase reversal technique. SSEP phase reversal by median nerve stimulation is observed
between the electrode 3 and 4. The central sulcus is located between the 2 electrodes. SSEP: somatosensory evoked potential.



Monitoring of brain tumor surgery

75

= (strip electrode)S I1FE 7I2ZAZEE 9JR|A)7]
& A4S Aot AGAAREHYE S8
AFolA Qo] FAED s A= Alelofl S-HLgo] Sk
= & 4= Sl o] B Tl SJair] FAlaE 919 S

aba] Tzof web S o) 53] S8k

a,
o

T do 41 ez

2. 239UML|(motor evoked potentials, MEPs)

25T HEF eollA 18 H42(corticospinal
tract)®] &2 FARI. o] FEE 9] At
YR oh 2 BHXZAQI wHof|A Al&bsto] HRARL, WA, ot
2(cerebral crus), YH|EE Ay A4 2 7hH dukg:
S A7 A| Z(alpha motor neuron)@t AFE FA3Ic}. Hdt
R HES oM tiEwE, AR W2 5] S5
1A 919] Hglo] Ak 8 FRlofth. o] H9jo] &ARE FHAIsH
7] 93l A5NA71 A2 transcranial electrical stimulation)
3} AA T AR direct cortical stimulation)o] A5 H A
ol Ao R ARREE SeA] At EEA| §7] T
o IetHog H= AHutelRojA 7|55k DI (D-wave)>
AREEA] gfom, diRE & 5REHl(muscle MEPs)
£ 71S5H 9

1) BFNH7|X=2 2SS

AENA7IAEL F1] A(scale electrode)olHt F234
w7 AZcorkscrew electrode)S ©]83slo] FAE 2E0
A AL 7ok Bioltt. @ i(monophasic) A2 4=
(anode)ollA] A=o] F&2 FE0] HE wAd-EE B3
o TIAAE 71857100 Ao, odHbiphasic) A=<
AHESHE FEoA Yo A R R 4§ wdF
TEE 5 TeFIAAE A0l 71551700 Attt 5t
Ak, HE Aol O=H FHUA= (constant  voltage
stimulation)Alols B4 A=A E 504 faEE &5
FAL Zpol7t glgol BarE vt QltHel. 452 A
A= 4 o7 C3-C4 32 C1-C2 BERE AMSsiH, H
Z AZAoE C3-Cz B2 C4-Cz BEFE ARSSHt =
otAloll A gt vhE-2 A7]ol= C3-C4 BE7F f-2st
A5k, T A= FEER] Hls ] ARolA A=E 7hs
Jo] =tk &Rlo] Sltt. A A7 A= s =YUaE
HoflA 7155 D] fHAl(latency)7t oM = E4do]
Hag]o] glom, E3] ol w2 A=A o = HZE AFA|
o AR FAIZE SA =] wizoll, 2= =2 A= A=A
= ti=uj oy 11 QIS wAELeE 2S5 vk
FA7E A7 GAR-E Ao QAT HEYY oA 4
FA7 1A 57 EAS A 9248 ARV A &
Aol Harg Bl QIoHg]. 1 BE, HEde] Y37 mdd

7 A= Arg 7hsst WEAY, C1-C2 32 C3/
C4-Cz SEFE ol-8sto] AlFollA A=o] He 2L o=
Aol Iasitt. 52 o 7l&T AFPWEAS 5-EHS
£ T &8sl & Y WHEE =Y 4 Stk
BN Sy AAle F2 AE Hiks
71Z0E ARRRITE I8 IR 1B A B2
50% o1 A7F FH AL 71EeltH9]. -] 7t
W0 = Qlste] A= Aluftt nfg o] Fejjel XEo] Wizl
AYol=d], Thek 71839 WsEo] 50% ol A-oll= 50%
A 7158 85| ofF7] giio], oA Aol 7St
Hlwsto] AT AV Yef= A 71802 St =SS
FEIA T8 S5-FEH9 Wt gl A= A2 A
4o BAYsHA] kS ZoE dET 4 Qi A 32 7

P

a7 gsiglon, e 5 AEEE Afole 97l A
T2 B0, M2 ZAPE Y GAIAR] Aol LERY
= 397F &5ttt SEEA] = 50% ol A& 4
G YA B2 LAIA Aol et A9t S5k, 2&
o] §l= Br= ==t AEFA| ¥ 242 iR 974
ol AlFEFo = vERdtt

2) NEIEAT 250U

AT A2 FHUASS SELL ol 38
g AFokes Wlolrh dukd oz Ao ¢
FAAEZ ol&sto] FAHLFZ 2 T YA A 9] vjg
= Alg¥ste] A= XS AR AAR A=HEE FARE
o X AR A= o 4= Qlo], wEo QIR 34
AAAN LEHEY &4 A TIR=E =Y 4= Sloh 23]
A= dutx o Z A7 A constant current stimula-
tionyZ ]85, 10-15 mA FEH JE3t A=0] 7hssitt
(5]. HH] AIAA A= 5 mAE FES = gloH, A=
9 /IX7} FHo] o AY, uH|7} AU, FEAQI Lol
A|S] AR 5] Wl 847t TRl shEfetE 25-30 mAE X
ot A= A9 firh 53], AT FEs F
 7ksAdol B E AURAA 2 A= Hsfof gtk 7
<291 Hoof| wt AAUASS ol8sto] A A=
A & o, o] 9 A3e] Wslof wie} AA]| 71shA|
= ARE ZUEZY Zavt ok

B 7L LERFEAAY AE Aa T2 AHo| FE
AEEH. Seidel 5101 AT 4 mA olFe] A=A 9]
571t ST AAE S 20 mAZHA] A= BEE &
o= SAHA d= BE A1 7l & A HE
ot & SOl AT FES s FAlsH: Aol F
[5RRYE 718 A=59] YA SAAAY o] FAEA] ¢

B

i)

_—



76 Han Gil Seo
OFA] Al7&Afo] WAYSHA] eokZolle &5 AS7t Aast 7] 13t v Wl ARt, ERRl 2R nddsErt dnt
74Ur DAERE A8 ARIZH ST 4= qlok @A 219 F<L U QIS B7Ie 4= Q7] "ol &4 UAIsH] gt

FERE 1T o AFESET 71eA ZAE oiE AAZIHoRE 83 4= it} & E= A=7|(handheld

E}fﬂ FEAlA A=) A HES SRIsH=E 24 sfoF
g

AT A0 AT JREe et ol
A % 9o A AT v R wnadt A
7R A& 02 483 4= ek Aol ou, exel &
;_qo]o g_yﬂ om~ /\gxlaﬂ_o_ H]—z‘,—H‘Eﬂ— A 01—1, MHQ J—q
ot 222 A7 AFslo] Mot 8 Roje] LEHR &
< Z}x]ﬁ]— ] g &= itk AAWARZL FA4AZFQ L8

>,

F=uks OWlslo] 2%]9lo] Ay Yx|eEuEo] HH A=
2 E3f 0@ 9 A5t FRE9 £ARS U]71-‘5].7ﬂ A3 2=
Uch= 3ol Qlrt. BH, dAR-su o] gk pEolA

W A1l bssk, eEade) LE] 15 g 2o
olgofiz Hgo] BT W] SIehil). A%, 5 7
A) updie] Aeae Tefstel AushA Beshe Zo] HAel

AR SIS 99 Basit

F

3. OE
YT HEF 6%

I5HK(subcortical stimulation)
nd@429] YXE

Zelst

stimulator)E 0]-835l0] £&6% &5 HE A=519S 4
HIthE: AJoHAlolA 25 S5 a7 S85H tddes
7h QeI e & & Stk ol e ASHeE 1
A= I AT 4= 9= A7|A=o] 753 3917
(suction device)T ARZo| 7FssitH12]. mAsH Wiz X
o= DFHE27 G2 G0l HA o] 11 F IF9 4l
BAREE A=o] 2 S eER Ado] 585k WMol
7hse B2 IS0l Fe LS S5k Zlo] HiEA
sttt =4 AH{monopolar stimulation)= F& 0]-&9]
™, &= A=Hcathodal stimulation)o] A= WHOZ ©f &
A, ol= &= AFAl A= et TAHFRETIA] 9] A
Ate]9] Hlgo] 1:19] 5 7F7] wiZeleH13]. 1#EE, 10
mA°A L7 SEEJTA s FeloflA wdA
FEZAY] A= 10 mmE FHT 4= lom, TAdsR
o LT ¢ B2 AFAToA e 89
o ZZofli= 10-15 mA Bl A= Fr= Al 55
A7 SFEH gAZCE A= AEE B &2
Z1getchFig. 2). AT AAE A=A 3 mAZHE 4

RSN &1

Frew Dsk Spac 21%

@ Sowsar 0%

Fig. 2. Subcortical stimulation mapping using a suction device with monopolar mapping capabilities. (A) MEP responses were provoked
at the right thenar muscles by 10 mA stimulation. (B) MEP responses were provoked at the right thenar and abductor hallucis muscles

by 8 mA stimulation. MEP, motor evoked potential.
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