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—ABSTRACT

Obijectives . This research was performed in order to observe the neuropsychological implica-
tion and functional anatomical source of event related potentials(ERP) by studying of correla-
tions between event related potentials and neuropsychological tests.

Methods : The latency and voltage of P100 of visual evoked potential(VEP), and N120
and P300 of event related potentials were studied in 56 patients and their correlations with
neuropsychological tests were computed.

Results . The tests showing significant correlation with latency P100 were visual continous
performance test(VCPT) and contingent continous performance test(CCPT) without any signi-
ficant correlation with voltage of P100. In latency of N120 category test and verbal IQ of
KWIS showed significant correlation, and in voltage of N120, finger tapping test, VCPT, CCPT
and digit symbol test displayed significant correlations. The latency of P300 had significant
correlation with trail making A test and Stroop test. In the voltage of P300 significant correlations
were shown with trail making B test, digit symbol test and Wechsler memory scale, finger
tapping test, stroop test, VCPT and CCPT.

Conclusion : N120 may be considered to reflect the function of medial frontal lobe and
P300 may be considered to be developed from the subcortical connection of medial temporal
lobe, hippocampus, thalamus, basal ganglia and medial frontal lobe.

KEY WORDS : Neuropsychological tests - Event related potential - P100 - N120 - P300 - Fun-
ctional neuroanatomy.
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1) AlZAe AL

A A $59 Wechsler A5 {28 AL
Atk A7Z4E HAMY EFEZE A Halstead
Reitan A48 AAH1) S Wechsler 719 A =(2)
Jga AR AN HAGB)E At
Halstead Reitan 473412 AAbelle= ¥ AAM cate-
gory test), 23] FAAH(tactual performance test)
9] 48 A]7H(total time)T 719 (memory)F X
(location), Seashore 2}& ZA}(Seashore rhythm
test), X8 HA}M(finger tapping test) 5 Bo] 2¥&
#(dominant hand)®} 27 2¥ < (nondominant
hand), A2917] ZBAH(trail making test) o] A¥ T}
BY, 2473 AAMdigit symbol test) 7} X35 ¢
o} A3}t A7 42 FAHcomputerized neuropsy-

- 77 —



oldE - POl - RBE &

chological test) o] &3l= AL 2 A& AAdo] A}
(Swoop test), A ZtA|4:428) Z Al visual continuous
performance test), 213 A& 8 ZHAH cont-
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Table 1. Means and standard deviations(S.D) of neuropsychological tests

. Number of
Unit Mean S.D.
cases
Category test(CAT) Number of errors 48 66.6 28.6
Tactual performance test(TPT)
total Minutes 47 152 13.5
memory Number of corrects 48 6.5 2.2
location Number of corrects 48 3.8 2.6
Seashore rhythm test(SRT) Number of errors 52 7.4 4.5
Finger tapping test(FTT)
dominant hand Number/Minutes 52 4.2 1.4
nondominant hand Number/Minutes 51 3.7 1.2
Trail making test(TMT)
type ACTMAT) Seconds 52 58.8 38.2
type B(TMBT) Seconds 44 107.3 30.2
Digit symbol test(DST) Number of corrects 55 38.2 14.8
Impairement index Scores 53 .503 .306
Wechesler memory scale(WMS) Scores 48 97.7 16.9
Stroop test(STR) % of corrects 19 6.0 10.6
Continuous performance test(CPT)
visual(VCPT) % of corrects 46 86.4 6.0
contingent(CCPT) Number of errors 46 12.8 9.5
Spatial memory test(SMT) % of corrects 45 75.1 14.7
Wisconsin card sorting test(WCST) Number of errors 38 45.7 21.1

700 mseco] ZolE 4003] HHF3Yo artifacs
VEPS} ZL qd= ﬂ]ﬂﬂgﬂ;}«-ﬂa}:’_ =27
A€ 2000 Hz AFA LojAe AYE &
A3ted S F 70~120 msecol A Hg JdeptE
& AAE Nigo 22T AFF 260~500 mseco] A
Uehte o A8 P300S o] o) 27)9)
AS F HI A9 =2ded dIPe ABQY

Table 2. Means and standard deviations(S.D) of la-
tency and voltage of P100, N120 and P300

ERP Meant $.D

VEP P100

Latency 118.8% 1.6(ms)

Voltage 57 0.7(uv)

Auditory ERP

N120 latency 119.4+ 34.4(ms)
voltage —43% 3.2(uv)

P300 latency 338.4+ 43.5(ms)
voltage 58% 38.6(uv)

F&71(atency) & &3}

3.8 4

7% A7 A E AAY] G 3 Az Ao
VEPA] P1002] F )¢} % 7] & ERPS] N1203}
P3009] Ao} FEI|Ge] & FAE Golyy)
A3 spss PC Z21W-& F3) Pearson FHATA
Ag rE &3 AY.

2 o}

568 #ze] Zzhel N AALY HaEFx) e}
B & A= Table 19 Yl gled P100, N1203}
P3009] ZFE71¢}t A9 BT EFE U Table
2] VeRt

A1z f& A9 (VEP) S P1009] latency$} 1§
FBBAE B AFAE HArbe NGRS £
HAHVCPT) (r=—.25, p=.04), 218 A& 43
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FAAHCCPT) (r=.527, p=.000) Gt} 221} P1009)
voltaget& ® 2 ¥ AR EAVL e e YA
(Table 3).

A A #A4 A9 F N120g A3 AE HALY
BA M E N120 8719 FFHA =~ 245, p
=.04), KWISS] A4 A5 (r=—.262, p=.03)%
of Fog JABAE BAt

N120 A e $AY HAHSZ | r=—.348, p=.
006, &3 : r=—.253, p=.08), CCPT(r=—.286, p
=.02), CCPT(r=.261, p=.08), £ 43 JAHr
=—.231, p=—.04) 5o 9lt}(Table 4). P300¢]
Il A=297] AQAHr=-.238, p=.04)9} St-
roop AAHr=.567, p=.007)¢} 2% FBHAAE

Table 3. Significant correlation between P100 and
neuropsychlolgical tests

VCPT CCPT
P100 N
(N=46) (N=46)
Latency —.251 527 cc
04 000 p
cc . correlation coefficency p - probability

Other abbreviations as in table 1

858 &

EA. p3008] H9E H297) BHAHr=—.365,
p=.007), £& 44 HAHr=.34, p=.004), Wechs-
ler 719 Hx(r=.345, p=.008)7} o}F & ¢
BA(pODE BUZ, £AY AAESH I r=—.
261, p=.08, 3% ! r=~— 313, p=.01), Swoop HA}
(r=.487, p=.08), VCPT(r=.248, p=.04), CCPT
(r=—.267, p=.08) 5% #}¥ FAAAE BYTD}
(Table 5).

] &

Az i AA(VEP)Y P100RE-71el R %
FaBAE A AAAE A AF NS ¢
YHAHVCPT) (r=—.25, p=.04), 213} A& 53]
AAHCCPT) (r= 527, p=.000) 4} 18} P100]
A frdd FEBAT Je AR )
VEPE AlAA T AN 2 (optic ract)$} 92 &
3 (lateral geniculate body) & AH F+% 4 (ocd-
pital lobe)ol] o]2& 2 E 3 FYH N ATHW).
538 HEFo A VEPY ol e Al Fate
Y Fez &357] Be o] Yurt Aurte

Table 4. Significant correlation between N120 and neuropsychological tests

N120 CAT FITn FITd KVIQ VCPT CCPT DST
(N=48) (N=51) (N=52) (N=49) (N=46) (N=46) (N=55)
Latency —.245 —.262 cc
.04 .03 P
Voltage —.348 —.258 —.286 261 —.281 cc
.006 .08 .02 .038 .04 p
cc : correlation coefficiency p - probability Other abbreviations as in tabel 1
Table 5. Significant comelation between P300 and neuropsychological tests
300 TMAT SRT TMBT DST WMS
(N=52) (N=49) (N=44) (N=55) (N=48)
Latency —.238 —.565 cc
.04 .007 P
Voltage ~.365 .34 345 cc
007 004 008 P
P300 FITd FITn STR VCPT CCrT
(N=52) (N=51) (N=149) (N=46) (N=46)
Voltage 261 313 437 248 —.267 cc
.08 .01 .03 .04 .038 P
cc © correlation coeflicdency p - probability Other abbreviations as in table 1
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Qke} W5 (orbitofrontal lobe), A1/438+ (hypotha-
lamus) ¢t 2 3o HA3 T2, A4 (thalamus)
HFFE T o= R &4& ddEx
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CCPT7} A7t #AE ZAMe] 7] w &l P1oo=}
T AEAAE BATIE B & YT A
71 BARE ANE Iz 20 &40 o)

To2E SAE F e FHelth verrs
CCPTE A7 23 9 A&7 JAFEn 44 sle
HARA AFEH 59 293 95 2449
BEHEA g3 FP== AAtolrh. a2 A
BAZE obF E2(r=.527) CCPTE AFYT 3
o} 2] (hippocampus) 8] W4 & 45880 2 TH &
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FFQ eolvzt A% gt ¥ 54 (limbic sys-
tem), A3 (thalamus) S 3 o] 29 &idow
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AEYE o F7AAT B
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R
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3} ¥k9- X}7}(reaction time)d o}F
A7F Aeh®). 2 ¥hg S =7 W F-
7t BolA A ol A@AAE A&
(9). 18jz2 AFEL Li-?- W}F—?ﬂ
3o AFE A F=E AA 8t < g
A= & 4 ok 2 oA 1]%—:—2— N
1209] B9 523 F(negative) FHAAE
Byt a2y gndeze A AABA ot &
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rry-Robertss(10)-& P3009] 74-$-0]7]= dx|g X
o FAE7I G ABBAE ¥AY Ped B
ATE N1209 Bfol7le s 2 W@ 2
7z B 4 gl o]¥E dde Aed dFH
7150 AvH e FAZ oBE RS HHEF
o2 AA Frx o AREADLS e o
TollAX AeF Ao A%L ¥zd S&d A
o2 AFEH AV BAE gou 534
Ao AT FHBAN 22 LS 2
vl Qled ving ged Jeoze A ¥ 3
Fo] A&3HA JEht tha S0l Ex¢
A& 238 =4 &8 F Ade AR F
q3 2 5 Je Folh aHEZ Ni20g FE
NNHo e H7EHY AAE dEFHLR W}s}
7€ ogth & wagi BEA {75 F
AE ol 3 =g thil HEA] Vi gk ol Eh-
AzZrget. 2et AR o B o N120 ZE 77}
YR BE Z2A(dE 59 80A 90 msec) & HFY
7Vs Adtet #A glon, oy FPoz WF
AALS ZAE71Y o FFRAT FA3HA deRpd
Aoz RHoln, Ja\ olF ME F-97} obd 7
S 90E9l ¥7)5 naaA Toldgm He
Rol FAHQ Aoz AZdt

N120 A9 $£A8 AMNFMEE r=—
348, p=.006, &= ! r=—.253, p=.03), VCPT(r=
—.286, p=.02), CCPT(r=-—.261, p=.08), &
A7 AAHDST) (r=—.231, p=—.00)5H FF
FEBAZ AKX #AH BAe E7I5E Be
RolAwt J5YY Fretx Ad#EH12). VCPT
s} cerre AEAH & 4x9 JFHo &7
He FAbolth a3 £ AF AA 9A B8
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e AFEYHo ANHFHo2 2T = AAlolth
I8 2 NI120 A9e AFYY B A&
FAEGD & F o9 ol Ni207t =5 ti g
A WA AYd JAFozAM JFEY A=
dA¥dde & B1a13-15)5 gN"n it
a8n FH5E Zxe A4 WE D5 Y (me-
dial frontal lobe) ¥} SvtA & FA4oz § W43}
TE7F dEEHY WS "5 QY 71T 9 go
LT7HE 71522(16) N1202 08§ F29 7]
& gt & # Q& Rolnh

P3002] IE7IE A2 Q7] HATMAT) = —.
238, p=.04)9] StroopZAH(STR) (r=.567, p=.007)
9 g AAAAE BAY. TMAT:E HAE
FIPsted A £ AHE Ssez A5}
ZAg= AL Y|y, Swoop AAlE ABEE
BABHE A AL E FEIVT Zdgs
Re TP 2HEZ TMATY] YJebd ¥ 7])%0]
FETE AE7IVT AL, Stroop HAME HHARQ
o} P300 FE7] A N120K 3 753 @A
= dFAe] gAYk 28U N120% gE He
TMATE ®27d d&d FF3HE Be gZAQ %
H, Swoop HAME BlAA EHFI AFHo 4T

e HARA AFE Ved g8 adEnQy,
18). 5-3) Bench%(19)& Swoop AAL7}+ PET HAHE
e ofd 7155 o] dAHE NE A7F v
J=d Stwoop HANE $-F A ]3] (right anterior
cngulate), & Z W (right anterior hemisphere)
9 W& A5G (medial frontal lobe) 3 #A ATt
Bagot 2 B2 53] FH7]|E Stroop HAMS
olF ¥ ABRBAG=-567)8 B, o=
AT 53 WE 715 wo] dvEda B £
Aok ol Ni20¢] FEIVF UE wEW WS
A5 N7t d' A& ANAE A 2ol p3o0g]
FEIVMUR- oW Y& A5 Y 75 HE
ol EA wrgdthe AL T p300s) A=
ZE71% g4 & 2948 B p300e] A=
Kz 7] BHAHr=~—.365, p=.007), =&, A4A
AAHr=.34, p=.004), Wechsler 7|9 X (WMS)
(r=.345, p=.008) 7} o}F H& AR BA (p<ONE
BR3, A8 HAHSZE I r=-.261, p=.03, &

oln

% [ r=—318, p=.01), StroopZAH(r=.487, p=.
03), VCPT(r=.248, p=.04), CCPT(r=—.267, p=.
03) 5% Fr 3 BHABAE BHT. o] FollA P300
A9 53 4FBAE B AAHG=34014)=
TMBT, DST, WMS, STR, FTT, 4.2 STRo| 7}
=2 ABAAE BYd. IMATESAT ol
Bl Geet AAR BE TMBTE £49) B4
Hzolrtn] 7|3t A Faste L= JFo]
875E FAlelg. 283 DST FA] 2z 3
83 g7 7ol 2FHE ZHAlM WMS
Al g 7190 8FHe FAALY 53] of
FAME @7 7198l b ®o] sa7d. &
AFde XA go)t wMsE £ 53R E0 2
FAH Qe o] Fo B7] 7198 REe) /HF
2 4BBAE BYt STR g4 1=28 AT
g3 4 248 V198l e @7] 71g9ge]
a75e Aotk 2 tee AgdA #AE
Holg AALEEE FIT, VCPT, CCPT(FIT,°] r=.
3101Q 1L, Y Ae 2F r=.3 o3y L) e o
ArES 5L @7 JY9¥E &o] AFHE
ArbE oY A%3 JFFEY FEst ATHE
AALE I o] T o2 o p300d] A
dutEel AFYH Fxrl 2 7€ B ol
Axg @71 7198 o a7He 5H0]
Roe 2 A% £ & At 719¥ 3 p300g]
A A E olm Bol dAFEHol Ut P300
AAL ZAAZE @71 7198E nx3A a7
Aol & F o] AT ¥h37] A 7199 HF ol
Faslti(20, 21). 22 @7 7]gHe] F &
£ P3009] A7t SUkECH(22). 13 o8
TollA 71 e ARFAesrd 42X} p30oe] H]
2H A JUBRAE Role Ao RuET glo]
(23-25) ¥ 479 X2 gt 28vt o 229
AL oldg Hr 59 5HE F3 P00 7%
A LA HE Hol By Ae v Fv
2E doly o At 1% FA8FH 5F F
dhtoltt. P300°] A EEA T ofRA LA
o 2 H7)% 4 Qust QAR o] daAME e
AT7IES FHoVIE I T AFAA B
A7} Slofgket. psoo X\wh(26, 27), WA FA

i o

doxe g e
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ZE(28, 29), Korsakoff's syndrome(30), FAEH
%(81-83), 59 TA(84,35) TN ojo] w7
go2 £5%9 53 HXx(amygdala) 9} 3 v} (hip-
pocampus) 8] W& 2% Y (medial temporal lobe) 2]
£33 @A 1 BT o] Y Aojge
7Hde]l 74 AujAolth(s6, 37). &3] F5 T
& HRHAM EFF BA FU E2F9 &30
T2 AP A A8 §AEA 3009 o]
dal B Bt UAKRT67). 28U S5 AA
Folx /3 Ps00o] Ri(38)H7E 3t FF G0l
B50E o] 7%& gL & & ot gl
gE H599 Fdolx p300d] o]ido] Ho] &
A3 gk 2 A, 39, 40), AFACG, 41),
AT %2 (frontostriatal pathway) (42, 43), ¥
(corpus callosum)(44), &5 FH Y45, 46)%59)
&0l & Wx P300° o] o] Utk Rus:
o] P300 M9 o8 Rzt FAlY L %
Ao Y2 A Yt(44). He gy »
A7} BAE =Y P00y H71%H v AF9
Wy onl X oje] diF WrEo2A F2 o
71e& §93he HAd T2} olF LA
U Aoz B £ vt 2 JAF FRe ARGt
riatum), &3 (globus pallidum), A}/ (thalamus),
HAHA(E3] sfuiAl, g3, AFHE)To] 42
He 3294, ol A FEIY QJEE o o)&
A3 Wgahe O FdHE MR Fa g A
TZ2 AHo|r}(42, 48). 1B E P300L HIEZ ]
320 3 YA Bofof 3] E-3] A)go]
P300S Z%(uiggen)A171E(5) 71%5& BI3HAA
Ny BEL kA (16, 47-50), AF A= &
Ae W 154, 283 e A9 /Ay
(basal ganglia)(42, 51, 52)°] B33 EFHQ
AR 7159 FA2A FEHE A7 49
2 2 £ Y. 2= p3009] Aozt g1& w
ol HA3 T FAE $HFoE WFH
E g A& Aol olst A Frle oY A
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