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Case Report

Co-utilization of cortico-cortical evoked potential upon functional brain mapping of

the language network

Jeongho Park®, Hyunjin Jo, Jooyeon Song, Dongyeop Kim, Dong Jun Kim, Dae-Won Seo’

Department of Neurology, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

ABSTRACT

Cortico-cortical evoked potential (CCEP) mapping is an emerging method for mapping functional connectivity in brain network. It has several
advantages over conventional brain stimulation in cooperation, time, and seizure risk. However, the applications of CCEP are not well-established
in epilepsy surgery. We investigated the CCEP mapping of the language network in a patient with left temporal lobe epilepsy. CCEPs were
obtained from perisylvian cortex time-locked to the stimulus. Stimulation at Broca’s area elicited early and late CCEPs in the posterior part
of the superior temporal gyrus, matching the previous mapping from the direct cortical stimulation. Verification of the language network by
CCEP gave a helpful information for determining the lateral extent of resection confidently. Postoperatively the patient had neither language
deficits nor further seizures. The evaluation of language network by CCEP mapping could be useful in epilepsy surgery near language area.
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CCEP= A4 AZoA A= & 271092 & 10-30 msell
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1. Cortico—cortical evoked potential(CCEP) ZAt

HAAR= AAdE(Xltek Protektor 32, Natus Medical,
Middleton, WI, USA) gHIE ol-&sl Algsiiar, I
AXE CCEPLE A HZFEd9)(middle latency auditory
evoked potentials, MLAEP) 18|11 A|ZM3HHAQ|(visual
evoked potentials, VEP)S A5

Fig. 1. Brain MRI. FLAIR axial and T2 oblique coronal images shows a cavernous malformation (red arrow) in left temporal lobe.

MRI: magnetic resonance imaging.
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ZZ8(sampling rate)2 60 kHzZ 44513t
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212t stoichFig. 2).
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== 299 2%

CCEPolM 7P 2 stgo] o J13 % Jo A= 1A
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@ Broca’s area
(O Wernicke’s area
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Fig. 2. Schematic drawing of CCEP mapping on subdural electrodes. (A) Stimulating electrodes (red rectangle) and recording electrodes
(green rectangle) are seen. (B) Connection of B15/J13 and B16/J6 electrodes by CCEP (red circles and arrows) are shown, matching
the areas previously investigated by conventional cortical electrical stimulation (indicated as colored shades on the brain cortex).
Resection area and margin (black shade and line) are drawn. Also middle latency auditory evoked potentials (AEP) are displayed.

CCEP: cortico-cortical evoked potential.
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B15 =2 J13 max
. @ stimulating electrode
@ recording electrode

Fig. 3. CCEP results. Single-pulse electrical stimulation (SPES) is applied to B15 electrode (red circle in subdural electode grid on
the diagram) and recorded on K16-K19, J4-J8, J12-J16 electrodes (green shade on the brain diagram). The N1 and N2 waves are
seen on J4-J7, J13 electrodes, maximally on J13 electrode (red square on the graph and green circle on the brain diagram). This
implies connectivity between cortices below B15 and J13 electrode. CCEP: cortico-cortical evoked potential.

HREuKIctal EEG= 25 ¥ FHolA IAsiltt
(perilesional onset)(J15,23,24). WehA], sfHAr 37]1F0
ot = Y o|&FAuAZ(mesio-lateral temporal lobe
epilepsy)22 o}, W&to] AlZsl= £97F -4 wF
9] Y&Rtol&(superior temporal gyrus)ell 7F7to] ¢
Aste] AA| Al o] 7152 "ok 9= et A=A
Ok= 7lo] %93}, CCEPR} 1412 WA =3} AFE vjgto
& doj7ls @Yol sfidols F-ols ZitohA] YrsE EA|
5 Aot

BfHA} 37| (cavernous malformation) H¥HS %
33toto] R EA & (lesionectomy) HE FE sfub-HEEA]
<3t 9 CCEPOA ER1E R9E HESHHA 95 559
9] 8 A|%(extended resection)S A|YsFITH.
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£ Syt A8 (cavernous angioma)©l Ut 7t
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52 Bk, 99 ko] 9Z P=(degree of connecti-
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4 Stk
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Azl ZE=3 ks, DTIOA #aE== H=9} 2o 7]
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