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The Normal Response Process of the Dynamic Topography
of Pattern Visual Evoked Potentials

Yoshiki Masaki
Department of Ophthalmology, Kawasaki Medical School

Abstract

The dynamic topography of pattern visual evoked potentials (PVEPs) were studied in 20 normal
subjects. PVEPs, recorded from 16 electrodes referenced to balanced non-cephalic electrode (BNE),
were elicited by a binocular checkerboard pattern (15min) that alternated at 1Hz rate on a 14 X8.5° TV
monitor 1m distant from the eyes. N70, P100, N100, N150 and P200 components were recorded each
time. In 65% of subjects the P100 components appeared in the lateral region in 120~150msec. In flash
VEP, the P100 component did not appear in the lateral region. Recorded on lateral electrodes, N100
components first appeared in the deep frontal region and gradually distributed throughout the frontal
region while the P100 component was localized at the occipital pole. In the focused state, the peak
latency of the N100 component was the same as that of the P100 component, but in the moderately
defocused state, the peak latency of the N100 component was delayed compared with that of the P100
component. This study suggested that the appearance of the P100 component in the lateral region is
related to form recognition, and that the N100 component is not the inverse dipole of the P100
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component. (Acta Soc Ophthalmol Jpn 94 : 964—972, 1990)

Key words; Pattern visual evoked potential, Dynamic topography, Form recognition, P100 compo-

nent, N100 component

I %

A8 — v RER R M (Pattern  visual
evoked potential ; ELF PVEP &4 1%, #agksE
B iEm o, SO E, MEEE
It EEBE Y SO, MESEDEIE D DG
NoRER ECIBBH IR TV, 3L A EDRE
P100RE o H G ERCIREZFIH Lic b D TH 5, B
HUBMEE R, BMoBEBNRES > L brbl &
HTE, ZEFEMMECSVLOTH B A, HEHO
WHE IO BERIZE] L T, Lehmann®? & A58 0
ETFRSc L 2MEROHEZHE L TL-A 000
FATM, LT PVEP REROEERIE 7
R AIVELT SR ER IR TS LS8
V., BOMOABEEMMBIC X 5 L, HRERMOBIH
HETHHFONHB L ->TW5, 2 - v REH
BUCBR L T, THRERESRR MRS T A Fa 0T
ENBHETHY, #-7T, PVEP HERICH W THE
RacHE T oA IR 35T
HHEELZLRED, BECEVCTHERESRFEMN
DG, £ TESE, (kK mMEREERRY
Hutunieds, fIETEROEE/,? H4 U 5 AHEE
BALRE R Clo b FHEET A LTS 2~ 5
L, FALERBEL V-1l E L ERHER
PRE LT, BEESCcHRETABMEYE&D i PVEP
MEROEEREY A —EV 7 VEXF 74 — AT
AWMEHGTHRE L7,

I EBGE

gl

1. WH

BE O RBTRE LA SR L M2 St
BRI & B i o WA 2061 (20~645%)
T, BERFLREROCBLAL OB LI, B
BRERTECEBELLY, AMRER SR, 4E0
BB BARAEREOERRIG S r e AXMB LT
HHIHBHER LT,

2. &F1IEE

LEESEREZIGCLUTO 4 HEXET L

1) EEH BRI X A8,

2) EFMIE RS X SR

3 v XARBIIC X 5 defocus DELE

4) KRB EFRENE (FVEP) & ok

D, 2), DHEBIOWTE20F£THRT LI, 4)
FVEP 22T 320605 5 Ao 217 L 1z,

3. RlMA &

D~z —vRiEFH (R1)

R —HIBINEYO HECIE L 2, - F
22— 42 —PC8800 ) — X (NEC) #F\T TV
i Eie g BT RSERERBE S, BHEER, K
MEIHz @ TR L o, #RE @ Im OE
TV EE s 3EHAGRA T EEGR S, HiK
B (TV B Ok X 21214 %8.5, ek 1 EHo®
X157, = v b F A M3, PR 355cd/m2 T
BH5,

2) PRI

P HI B3 & photostimulator 3G21-P (HEABS=
%) W, S0cm OFEEEL SRR, BB
Hz i CRIB L, RNz diffuser #5328 L 7=,

3) v v AN X % defocus

EANCVy vy AFEAFHRKEE+ID VY v X, +2D v v
A, +D v XERENAR LIcREO PVEP ¥ #
I

4, FHHE KW1)

EEEEZEEL~ 205 S i E F16H FRic
BEL, AEEHRIEEAG TGl R EE
QISR A <, REEBEOFEMAL S AIBET B 28
ML WedBEIE L, PERSEMALEREH2)
e, EREEEAE S D o OB 2 A EETA
Hiz, Cz EAFAEHEShaERLE LA LER10
FoL, Cz EAFAXERL 8 pFTE, haXEALEE
BIUKEEL4ZEGF A0S, vHEMABR LY
< 4 Aot 12 FNciEEEL#REL(K3), F
RGN EEE AR Le, o, Wi
HEHELEcCERT 20 F0EEMALL, 0k
SHEEL D OBEMIFLEEHN 0L T Bd
FHAEL b s fEL, MERRFLL Do
PMEAZ EEEMICHTEL TR,

5. RCERFE



966 AlREEE 9% 105
Pattern stim. Moving Topography System 711A
EEG Signal
Amp. Processor 7T18
Printer

Video I
N

CRT
controller

16ch ELECTRODES

1 EREROME

BNE ( balanced non-cephalic reference electrode)

r
— 16ch ELECTRODES ——

oai

[ ]
L]
< - J
k—/, Cs?;')inous process @ G2
R)sterno-clavicular

articulation
|—> 20K0

2 EfERIEEAb AT, A NoEHBIET & 5 7 Bk
BEE LICERRE E T AL hoBERIC20KQ O 0]
FEMxER L ThERE T2 10X W LERY
BET5,

48 1T H ATES =58 EEG Topography System
T11A T, 165+ v & ABMEE (1A97), 7+ a7 e
+ 9% —7T18SP, +—=AF Vv &—, CRT a2 v
r—3—, #5—-CRT, £F+EFHERE, FHEEYE
B, 163 VBEREEEHOCER IR (1), BHE
EO16MER 2 518 6 h fo i FE P 2, 1T RERE512.4
msec & L, bandpass filter 1.6Hz~120Hz TH#iFE L

3 AT ERACE. WAL S ol oz
REFBAEIC, Cz EAFHZESHRERLEL
TcHAER10%ES L, Cz EAEAZERS 8 2T L,
FATELIBEESLUVKERZ4FESLEADD
b, FHEEMAFEZERL 4 2 FTOFH12A FciElE

Wi BRE L 7.

R’
Ty

721008 O INESEH 2 T\, B bR B0 ST s
TR ERCERE TOMEROER % 1T
Te ot BERIER O, ERIIEERO2FHE L,



R 2410H10H

*1

P100 wi¢ 4y o AU X % 458

o H

fEGIB (%)

separate type

78 (35%)

hollow type

6 1 (30%)

localized type

%2 Defocus izt 2MERONE

A8 — v RE OB 2 BMREREIC L AR - B

N70 P100 N100 N150 P150 P200
. B EEEEIEEEE
sprms [ F U momowom| cammum | F W
LIDv YR R EERIEEE R
W ; ) % o
poy | % oo om | ccmesmm T
+2DV % Mow oM oM Kk MW k|
w4y g
a7 s "
+3Dv X o oN % woE
_— H % Tl Ok M 4 X
i 1 M f ! ! Mg

160

1 ! It

205

l" :“. ““. .
TR T L

967

BRAOAT » Z7RFEMEICE1LV EL BEIcEh
0.84V), BERARBHS B, EHIFRMSETH
F—FmRLi,

m # £

1. EREP EEEMRIC & 55T

PVEP O BERIZK T A ERRIE 7 =+ 2% B %
&, TR T0msee TH BT ICEMHE(NTOR D)
DD b, KT, BEE100msec Hic b CHIE
B E (P00 D) B L ORI EE i 4 E
(N10OEC /) A E R BB 35, = oFf, fBitkosis
B2 Cz & PzoRTE L T, B8 #%150msec T
i, BEENTE (NIS0KS) & E
(P150CS) & RBFHHBE AR D Hh, & 6 HI#HE200
msec T ICBHIATR 1 E (P200545) © HIE GRS
bha(H4), PLOORTRER %2 & Hic Mok L
Thd &, ®&Y, BEEXPLCORTE L0850, #
BH120~130msec 2+ 58 < I fIEE S E O &

E4 PVEPRMEROEHEREY = €A, BUIC 4 - vRIHEREZE 2550
IEFHADRIE 7 = 2 2 %3R3, N70, P100% X T¥N100, N150%s & 0 P150, P200%
HADMERED LIS,



968 Hi&EE 945 105

VARIATION OF P, RESPONSE

SEPARATE HOLLOW LOCALIZED
TYPE TYPE TYPE
®5 POORSOSESICY 298, £LhEnEfhpds, ME, REELTT
BEE L HEMCEANEE s LTtRobhs s, MEHECMERC : THEs

- Tu 5,

6 PVEPMEROERRIGT o+ A (GEHAIEER. BRI BRI, TR
ST, A5t Cz i, EAA FAMARL TV 5, PIORSIERBEIMICRG Lo
55 At N100R A B w i S A T 5 036« il EE & M ih s 278
BArETS,



T 2 E10310H A2 — P EORNTE B 2 BRI X A% - EIR 969

CLDCH « SeauS H-SUEER ¢ 1824 3LZ. GBeS) 1N TGS GRT R e B CLOCK ¢ MM PR T T T TR TP S 188 TIMES  ARY. R.L ¢ 4G B
Fp, ,.,Anwpw..m i“dé'w‘-v‘-ﬂ-ﬁ Fpa Fo. e ...Aw.,_:uu-._ Fp: D
+1
F: .,_,:..W,.d..ﬁa. Lﬁw-—»wu-— F oD F: ,,AW__...Q_ ""A'W"‘—‘_"" Fa
Cs B Y e e | C. Cs _Aw.m,. _.A,’\_/,-m-. C.
Te A ~ Ay Te T Sy [
0: —.Avﬂ._a:v—— —Jv&v—v—-a 0. 0. L,_AUD\__.,‘__ h.av&w_.‘_’.,@a_ 0:
Fz ‘_Awgv_L R e Pz Fz I,__/_\W_,mﬂ__ e Pz
Cz ‘___,r_\w% "‘“'"’"W""“a"‘ P, xommsn w2 n CZ | | P, xomemed . 35 8
P | 1 e - s
e ¢ L L NG VS S
4 116 ™S 10 %0 ) POL + T+ ¥  RODE ¢ LATENCY 188es sDIV, O 116 maS 1 S0 ) POL = 2 ¢ ¥ MODE ¢ LATEMCY 188=5 DIV,
COCK + SEus X-SMEEP ¢+ 1824 ( 127, GGB=S) 10w TIMES ART. AL, ¢« 46 B OLOCK + SBRwE X-SMEEF ¢ 1824 ( 312 BEG=S) e TirES ART.R.L. v ek e
Fo, L e L%_A. Fp: Fo. R i e —— Fp2
Fr e SN S U +2D F1 = Fu +3D
G e VL (= I S R N SR e .
LI SUNIUNEIRIIITOUSS WUV ST, T : Te
0. i
el 0: 0, L 0:
Fz g B T e Pz Pz foa A Pz
Cz comnet T, 26 n Oz xomavag: . S n
I e A Jaaie e T il T
P. TeR. 1 1w P. TR izmE
] me..&h tz;%:% R7E8 7 Ez %'FE 2]
CH 1-16 MRS 1+ 3 | L SRS L s ¥ MODE + LATENCY iB8es ,DIV, CH 1~16 #AG 1+ 8 1 oL T4 0 ¥ MODE + LATEMCY 108=S DU,

7 FIALYAARKROBMEL. Ehicssar vy XGRS, 575 A21DLrv X
AnEE, £ T 7 22D v v XA, A TIc7 523D v v XEKKO PVEP 02 (LA R
T, ffifr v KEROBIMCE sy, BROERE, BIEOEKTAED LN,

139

166

(8 FVEPBMHER (P08 5 H B, P100RE %1280~ 120msec T TR
FL, WsEH~OFEOBEILED ity 140~150msec CHRIEEZ A b EEERIC
MBS EAYEL TV 5,



970

EBBAADLRAENLS 12, ZOBE, Liel
ELIEHER T, Tz elBEESARSL 02
B~ OBE & FCEE LT, T ORIBTMA~DBET

R B E R o BRI, KEC 3208 —
VIEHETB I ENTCELES).FloAz -,
separate type C, {5 IEH A 5 < i ISR A~ BB TR
NBEH L, CATEIERCEBESEEHEL, Wl
HH I HHT B O, #2042 — ik, hollow type
T, BESHHEH 2 CESA~BET 5 b o0®RER
ICIEERRE, ThbbIBERESLRT, MED
EEEA YT TLO, FI 02— i3, localized
type T, FEEATHEEDH O MER~OTHEOBE
AT, BESCRBELLIEOLOTHL, TH
HEBER Y RT L OW20FF 7H, 35%, MIEHERE
K &mT b 02009 6 #l, 30%, WEEFM~DIEL D
RS THRETICBET S 0200+ 74, 35%T
Hbh, EFOBEREEZRT L OEEED65%T
Hoto (FE1),

2. BEMAEEEIC L 58

B EEEL YV ORIET r e ARKELT, N70
R4y, P1003s & 0F N100R 7 o [l R B, N1508E 5+
I U P150R 45 o R BL, P200RC A2 NESCHEL L A
2%, PLOORE 7 (XS BB AT I % - TRIBTRESD b
h, BUHEEERSHROBEYRE Lot THICK
L, BigaEeo N100sL 3, &, S FHcHh A2 LD
2, Bx cHTET SR S oA BB R L,
BRI EAVRE, FTARETMT, G20 Czfl, st
HAMATRLTW5 (F6).

3. L XBREICL S Defocus DEE

75 AL v XIEAREE, NT05, PLORG R L O
N100R 4, N150RE% 45 X U8 P150RC4, P200RL 4 03 IE
kAb LR, 77 21D v v XAFHFCEWTL 7 F
A L v RIEAFRE L IRERKOME, RiF MERZ
Bl 77 22D vy RARMKTIE, T3 NOHTO
Mk, N100HZ & PO DRSS L U7 7 AL v
ZIEAFREIC L ZIERBC H IR L T 7o N100RE & @
B SR L PLOOR 0 [H SRS & OIcTFh 24T,
N100H 7 O TR S W DB 2 FR b7, & HiT, N150EE
¥ X U PIS0RE 7 (X84 L, P200BL A (1855 L 7. i
T L, P100BL ST D QIBEEH A2 1uV D AT » 7Tl
Bovbhilcd ft-7, Ebic7 7 A3D v v XATHE,
NI100R 7Ll 4 L, PO LEROLENEFEM T
Bt P20 S OEBEL ShicEE Lo (FE2 .

HiR#EE 94% 105

B7).

4, KRHREFRECE (FVEP) :olER

FVEP ¥, PVEP 1z &tz P100H 5 o il 85
DA b 1EEH T, 80~120msec DIEHEFHE
BERESCRE LT E0RETH-72(KE8), FIH
#150msec H X b GBHEEH~0BHEEH OIS D %
RL, Wb s MBEHHEYRLE, £, PVEP
DIRIFL00% IR Hh 5 P100R 4 & N100E 45 &£ v 5
AT IR E A 24930 % 1 L B L e o 7,

Iv £

AR — BT AMOMFEEY <L BT
A—EVvZ #7574 —EXACTERMNEROR
B LR L. A—Ev 7 £ 7 74 —3R12,
R EDI12~16EE» 6/ LN ERENEHE b,
TR OBEZIO % B 2 AR (LB o mhEE
BA @A) 1k b 2R TCHMERICERL, KebL—E
BEEOMER Y~ 7+ L7 8ty +—TTI8SP @ 4
£ DI B, B A RCBU L6480 T, & I
CRT2vte—F—-Ebha7-77v vEIL2
KTHER E LTERTD, ok, GERRERY
EETITS &, N RAT ORI E L TRETS
ZEDTE, TO—HEDI AT AR LA—EVI RS
574 —vATAELERS, SEOKEFHCIVGTIE, B
ERCHBET A HBOFESHEET DI OH
HEEESEO @A CEBMEERY i, TR
ERGEEFH LTl EREERBLREEL,
BREEE A R R A F o, EEREEEETIL,
HHETIE O 15 ML (activation) 2> SRS O BAL
Dhtcmn b ¥ REFCHHTHHEELH DY, Thi
L, T EEE A A T AR (LG M BB T & B T HE
ke L ERYE Y, +OME20K0 BEO K
HeRMLI-boT, DERNOBMEMERZEGEEE
Ltk W LBRYRET A EATHTHY, Ttk
SHES Ot EEBBOFEMELO.LES TV &V 2
B9 G- T, MEROKS, Bl s L 5 flmE
OB 2E 2 bhb PVEP o, BREAUEER
AHAVA L) FENETAEEER L B\ 5 AEY)
EBbiLs,

X, 4B 0EH T PIO0K 5 kR ##120~130
msec X O, B SHE 2 MBI 5 ER
Ftr —VERLELONBRBIERD LR, Tl
OBMEHKFHOATERE DRI L LD A2 —
VHIECEEORIGEE 2 RS, BREREICE VT



R 2F10A108

X, BEECHESLTH, I AL G SEBES 1S
1 o082l Lc#, JFET, Thblol-o
DMFRFEOEREHME L, HEETH OB ER
ROMAEL LTV B LHLLATL 2, AR,
BEA I (EEZ AR LB, o WS SEmER T
1R & AR RBHESHTIRT C LR 5 &£\ 5 WD
AR by CTICX ZRMmEROBA, FA2—2
ORI HER I A TVB, ik, Ak,
= a2 — v YORERET T 5 I A R LT T
FE T#100msec, FdkfET100~ 140msec TH H 17,
IhbDnZ &b PVEPBERIZEIT 5120~130
msec O BB EAHERSICBET A2 ENC
HHZ LR EELZBRS, LivL, QITHTEMLS
BRFEDLRIEVH DL B%ED B, AT E
RECKEBEL BB ELELZ LR, SEILICHEY
HDHDHBLELSD EBbhi,

RISAETRE R (N100BESD) oo\ Cid, B
A B &5 WERT O PI00K 5 & (0B TH
HETHEZLHHYY, SEKE L2208 00z,
AR O LV IRBEIC 3 T PLOOR 23 o TH S8R & b
& N1008 5 TH S RE O 77 A F A FEFIR, P100KE 4
£ 9 4 N100BE 75 0 TH 4 # K 2520msec L FE R A iE
ARdH, ¥, HFTMEEECcoOmFhizELT, &
SALEOBELAED bl d -7z P00 Skt L,
N100BC 77 (xBTS F B2 S EE A TR s E
DAY wRT Z &, defocus £\ 5 ARTREET,
focus BRI (X IZIE[E BT & - 72 P100BE 4 & N100HE: 5
DHABRORENRDORDZ E LD, —BEND
B RBTFEMEZELZLALI DR BEHD 3T
MU EDOBENGDR I S 1B E#E 2 5135 0iFEY
LEbha, Ll NIOR G OEBICDUTILE
THTHY, HEEE»HQHEE, AiflmEE @EE
¥, HET~0HEENDB L, K EEMY
T L HEOREFHMEYRTIOTRE W b, +
DAk ERESEMRAR TH DL & L HEl
HHEE N10OEE 233 L A BTEHE A B OB L 12 S
TEY, AIMEEECHEE RS2 BHEKE V-
TeKBIER RS b0 BUETHE Z L LEE
TER\WZ &b, PIOOKS & NI 5 kRl - 72
FEEIS IR IC & 5 RIRE S L 7 48 8 1 4 o 165010
ELDBEDEZAT I NETRRVE Ll
faldiz 4 & International Federation of Clinical
Neurophysiology®” %> American EEG Society?" 7\
M HEEREE LT Fz o i PI00E 5 0 TE &

A8 = HE ORI BRI T A BNREREKC X 55058 - R 971

R IRIE O I GR A 2 4 U 2 W RERES B b [IRE
BbhbERbNhS, T, HEMELEEEPL0RS)
EDOBEOMIEELCz & PzOBTEZ o T o2,
Ducati®® b D A ELE D 7 — % TIRBE L H70~80
mm O CHEEOHELES b T b, HEofs
FHILE EEHE LS Moy E s L CEkS D,
S, HELGMrLRARECEY#HET 3B

Eclhd L Bbhs,

22—V VEPZEWT, $¥TCICEshTwih
R SRET PR A TR 0 B SR M (N100BE ) 13,
PL00RE 7 O IR IE O B3 72 1T, + o FRRMIG
MEWH REROCTRARD S LE 2 bh, BRIGH
OIER ) R EHCEL S THFLVEETNERIETS
HEEbNIA, 4B, EWMRETERDLAMEESE
Pt R A R E (N100R 2 11, S obf
RELBWTEADEBBETHEN T I Ecl b,
PVEP %3 5 B4 F 7o 5 B 2 B A E &5,
Thicil, FOL5RBRYETILONEWS L
PRFBCREINBTHA 5 2 LD St o,

Mie#zdichrch, MiEd-HEME O £ Lot
B LT,

% ik

1) EEFHERAI, MRFEIELRA | R AR T R I o
LrxoFrik ERETLEKTY 14: 118
—124, 1976.

2) BH M BESERBONECRO L5 LEE
JGH, HAEZEF#H 3087: 15—18, 37—40, 1983.

3) EH M, ITEHMER, JIBEX, i BNELR
HICH o KR, R 25: 985—991, 1983.

4 BH O BUEE TR (LR ko KB L Bk
G, BRESEE 89: 86—131, 1985.

5 BH M BR9REME. R 28:29—37, 1986.

6) Lehmann D, Meles HP, Mir Z: Average
multichannel EEG potential fields evoked from
upper and lower hemi-retina: Latency
differences. Electroenceph Clin Neurophysiol
43 725—731, 1977.

7) Lehmann D, Skrandies W : Multichannel
mapping of spatial distributions of scalp poten-
tial fields evoked by checkerboard reversal to
different retinal areas. in Lehmann D, Callaway
E (ed) : Human Evoked Potentials Applications
and Problems, 201—214, Plenum Press, NY and
London, 1979.

8) ISR HEFSREMEOBHHMER BT W
R—H 2|, PIXAIRE < 2 — v BRSO H#
—. BRI 90: 1499—1505, 1983.

9 EHRHE, BHF M BIFEEoRMERRET



972

W AERRYEFSEEE 8:50—54, 1987,

10) Mishkin M, Appenzeller T: The anatomy of
memory. Sci AM 256(6) : 62—71, 1987.

11) &H# #, KfE W, FHPAF M a—- v
FES T 74 O EBERIGH—F 2 0B
RO —. ERfE  41: 1018—1019, 1987.

12) e W E AR ERC S 5 B RN
BwEoWIe, HESFE 90: 1499—1505, 1986.

13) M & BCRAME. 3. FREEOWLT
5, ERARATE  25: 208—212, 1983.

14) hEFF, BILEBE, KEFETF, i REoF %
ek kPR ETARERHECR 5 LER
MERAET BT 68, BERME 26: 580
—585, 1984.

15) HF B rHErI7 74 -0k b ERBMEBERE
ofet, BERBHE 29 : 429—438, 1987,

16) Demer J, von Noorden GK, Volkow ND, et al :
Imaging of cerebral blood flow and metabolism
in amblyopia by positron emission tomography.
Am ] Ophthalmol 105 : 337—347, 1988.

17) Rolls ET: Processing beyond the inferior tem-
poral visual cortex related to feeding, memory,
and striatal function. in by Katsuki Y, Norgren

18)

19)

20D

21)

22)

HIESEE 948 105

R, Sato M eds, Brain Mechanisms of Sensation,
John Wiley & Sons, New York, 241—269, 1981.
Erwin CW : Pattern reversal evoked poten-
tials. Amer J EEG Technol 20 : 161—184, 1980,
Spitz MC, Emerson RG, Pedley TA : Dissoci-
ation of frontal N100 from occipital P100 in
pattern reversal visual evoked potentials.
Electroenceph Clin Neurophysiol 65: 161—168,
1986.

Halliday AM : Standards of clinical practice
for the recording of evoked potentials. in : Cobb
WA : Recommendations for the Practice of
Clinical Neurophysioclogy. Elsevier, Amster-
dam, 69—82, 1983.

American EEG Society: Recommended stan-
dards for visual system evoked potentials. J
Clin Neurophysiol 1: 15—31, 1984.

Ducati A, Fava E, Motti EDF: Neuronal
generators of the visual evoked potentials:
Intracerebral recording in awake humans,
Electroenceph Clin Neurophysiol 71: 89—99,
1988.




