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BEESEN visually evoked potential (VEP ) OEERIGA % BRI E LT, IEEBA27T4 CHIE
REcHI#C & 5 VEP OE4AE, BERME, BEAZ, HMBSEECEBEORTOKRE S0 L 2Kl MRKRLF
REW 32ROV THRE L, —BME (transient B) @ VEP *BEONKL L, ZOREKST
52 P, N, P, N, @ 4 RSz oWTENS DER DOIESRE &, Po-N, HOIREM 2847 L7z, % DGR,
TESERE, EhEbeEERERERA SN0, A UHRE CRCHHICEVES /- EHROMT
DERPMEAZICE L TEBES coefficient of variation (CV) ZHWTHKRE L. ZhsDOWMITICH
LTRSS R 2 b E L WER (20058 2R, EEBRICEL TR P RO»E
BiL S, 1Hz & 2 Hz ORIBSEE DO T, 2Hz DA 1 Hz iR TIEARBRBER T 2 A4
Sht., g, MTPOKRESOERZFEEEOMT, KEWRTFORBOFL, NEOETFOREDE
S LR TEABENEECEHEL:. ARETCRFBEEATEABROEERER S 6N,
h o OTEABIEOZE LG VEP OREIC S TEERED RS 2 RSN S 5T 5 1o LRl 2
niz.

Key words visually evoked potential (VEP), pattern reversal VEP, trasient
VEP
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L TKRI4EEFRE(L (cerebral evoked potential, CEP)
S08FHt 1947 F£D Dawson ORFFELIRAI S LTV 5,

CEP 13 B&MiE & h bEEMD L, TORBOEE
iz B3N % C L IZEEET B B A8, 1960 FRICAD
BFIEORZIEL, T V5 NVRETHEREZA

Bere o, BETIRIDL D RREREDL DB
DEFELERLS & MR REBOME SRR
i+ % CEP DERM e &@D CEP &L ¥
BRLTBIZEbA LI >TnaY,

CEPOF QU EDTHI2REFEREMN (visually

Abbreviations ; CEP, cerebral evoked potential; CV, coefficient of variation; VEP,

visually evoked potential.
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evoked potential, VEP) 3 {H#IRRE (L HMEEL
EPRBEHMER, BRNEL L), REXBFRE (KE
g, REEEE L L), FEL Y OMERB RS,
RO BERCRAT ) —EL FOBMRBIIBIT 3
GOBENGCHOE CEETH 5, BIzSREElE
Ti3, BEMICHRENBRETLER 22 Wi
DEMRRE AR TELET, Z2ORPZNCER
BEIEDBHSNTWBY, VEP DRI 1961 & 0
Ciganek 248 % D, 1960 MR & TidE & L TRINHI
12k 3 VEP BSBA B SEX fuizas, & VEP I3l
ZHEDETOMHBIZIL > TRELLEH LEAZEZ T
FA—EAMZBWTHEREDIES D &40 kv,
1970 ERIZAD, EDRELEBLEMLESND
HEREIC & 2 VEP B8ifZes L X 5wk n, B
TIRABOR FHRERE (MR 2 RESv 2B
KEE pattern reversal Flss iR s, —fcHV S
hTw3?, 46, BERERH#RC X 2 VEP ORI
BHREENE LT, TEERATEFOELSE, BH
ff, EAK, FEEECRBOKE 2 ICL3%t, W\
RECARRIE X2 ZER DO TR L O THE+
3.
HRE L UFFE

NRFEEE2THAT, £91320~22 8 (FH21
), TRTEETHS, REZTRTHRIRTE 2% -
2 (BRER#E77 0.61+0.61),

I. BESG

REE - PVENLREE WEL0 Ly 7 R)TH
BELLERTFCE S TTo ., HREOB LHIR
HEs8rt37 v EE=Y —OEEOHTLERUE
3L, WEOHEMZH 1Im L LT, MEOEICIZC
OEFEOFLEFRE R, FLEEZ YOI
MT2HEARIK17.2THS (1),

II. EREFENER

HEHERNFROBRBMNREEZELDIEE %
Z2E L LT, THEHLBRE»S EF 12 cm O
(MF)IZ i &, BB IR0 S E7 5 cm DERY
&0, ZORUEEMIRLBRIBLETEAENES
iZ 5em BB (2, LO, RO), E#hEHKIE
ERWZEW. 2BEBOBEMENIESkQUTICR
BLIHZL7.

I, RS

AROBRTFHIEBONE 271 C2=4 —I28RL,
—E DK C R & ¥ 2 HERENBE1T - 72,
TRTORETL2HEFHHEE LU, HEERERBITH
Bt I REEOREERE (MUTRISHEE & ma)
{3 500 msec (2 Hz) %7zi3 1000 msec (1 Hz) ®aiz
DEAVE. HFPOBREEBOV L ODOBFOKRES
BRD IEEERA L, a: #4.5x5.8mm (#F
DREXXHTE2HEAIIHNI5.4). b: 18.0%23.0
mm (1.0°), c: 72.0%92.0mm (4.1%).

V. 88 &

HHE Y ¥ — 213 LO-MF, RO-MF @ 2 8H 713
el (1EOMECRBCHER TS 2 0FHEmE
V2RFOHDID), BREL2ERL, Z0OEBT
"BoN D RCHEFHREMIDFEE (AENHER %
RwTI28EMEL, 180 VEP #E8& L7, (MR
IFMH] 500 msec). #EMES DOHAIK A Wk (Bt 2 He,
BiiE 100 Hz 2 H w7z,

V. REFE

UTOBEFTEL 2~380KEHEEzEVLTHRE
BB Ik ot,

1. AIREAT, RBEERME 1 Hz ORIBEERE % Hu,
RIBREOKE & % b, a, c DIEFTEL S ¥ TEE,
T 1 EIEEER.

2. [FKROIRTE THIBSHAE 2 Hz W& 2, HIBER

Fig.1. Visual angle in pattern VEP. The visual angle (8) to television screen is 57.
3Xr/d. A size of each check in a chekered pattern is indicated by the visual angle

calculated by the same method as above ; however, “r” is evaluated as a side of the
check.
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Fig.2. Transient type of pattern reversal VEP. Two VEPsrecorded simultaneously
from right and left occipital regions under biocular viewing condition were
indicated. The analysis was done at 500 msec after a presentation of checkered
pattern reversed at 1 Hz, and 128 sweeps were averaged. A check size was 1.0 in
the visual angle (pattern “b“ in text). The peak latency was measured for each
wave of P;-N,. The amplitude was measured for only a height between peaks in

P,-N, indicated by a mark {.

Table 1. Difference between left and right VEPs.
LO RO LO+RO
(mean=+SD) (mean=+SD) (mean=+SD)
P, 54.5% 9.54 53.3+ 9.1 53.95% 9.75
Peak latenc N, 68.8+ 7.23 66.0+ 8.22 66.41% 7.72
Y P, 98.8+ 5.78 97.7x 4.75 97.79+ 5.30
N. 129.7£11.34 130.8%£12.21 130.25+11.75
amplitude P,—N.; 9.1+ 3.99 9.5+ 4.72 9.29+ 4.36

The peak latency (msec) in each component of P,-N; and amplitude (u V) between
peaks in PN, were indicated by the mean value and standard deviation (SD) from
data of total 27 subjects in regard to the left and right VEPs (LO, RO). These VEPs
were recorded under biocular view condition and pattern reversal of a check size "b”
at 1 Hz. No significant difference in the peak latency or amplitude was found between
left and right components (p>0.05 in t-test). Therefore, as to the peak latency of
individual component in subsequent tables 3—5, the left and right components were
collectively dealt with as indicated by LO-+RO in this table.
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BERSIHRVT, S REROROCEBHERS A S
Rz (N RS 285 - B2 OB, 22 Tl3—
CHIEDNRE T2 RHARK S D &2 2 W THEHT
Uiz, BBEMCOLTE PN MoEs (M2
®) DARIEL .

II. =5#%
1EORHETHESNZERD 2 HO VEP B L
T, WP ERESOESBRCET 2 525 KREL
RERERLICRT, Eh, B b IcEEsERS
Bashahotz, 22 TUTFIZHR~2 VEP K40
BT RTEEDZNZ2RBlE T~ L TH-
7=,

. BR%eEAE

HHEMECEL TRICHERE TR, RURES
HTTRVELESKEN VEP DBITOERE KDV
T, HE 10 B CEBRE (coefficient of variation,

CV) 2ROTHRAELERER2ZRYT, 72 VEP
DEAZEDOWTHRE 27T LZOBTRRY CV A
LTHRELEERFFA <R 2 CHibe TRT. Th
5 OWEA THRMGTESBEFC NS b, CV OEHIE
LDIEL, THELEERELE, EAELELL
K&t BEEERCEL TR 4ESIORTP,
PROEH LS o7,

IV. FUSSER(C & 2%1L

l1Hz E bHz DE G- flBSEE - L 5 VEP O &
HRAOHEABBOE{LER 3 RT. 2Hz DA 1
Hz CHARTRRERT 2EAS A i, HED
MTEEESASNIDIEXOHTH -T2,

V. FIBEROKE 312 L 55

FIBEFE a-c DM TDREZ 72K E 812 & 5 VEP
DERFOEABHFOELER L L4 ZRT, P
N, DT RTOEFTHBED 1 DDBRFOKRE S 45K

Table 2. Deviation of VEPs recorded repeatedly in each subject, and that of VEPs

in individual subjects.

deviation of records
repeated in each subject

deviation in
individual subject

P, 0.87~10.48 ( 5.35) 18.07
cak latan N, 0 ~ T.71 (3.28) 11.62
P Y P, 0.57~ 5.89 ( 1.83) 5.42
N 0.71~ 4.68 ( 1.86) 9.02
amplitude P.—N, 5.20~36.80 (13.30) 47.00

The peak latency or amplitude of each VEP component was examined in regard to
deviation of VEPs repeatedly recorded four times in each subiect, and the deviation
was indicated by coefficient of variation (CV) which was shown in percentage
(standard deviation X 100/mean value). The maximum and minimum CV values in 10
subjects, which were evaluated by the analysis of left VEPs alone, were indicated in
this table with the average in ( ). Further, the deviation in individual subject was
examined by the CV on the basis of data of left VEPs recoded in 27 subjects.
Records were under the same view condition and pattern reversal as in Table 1. In
both examination, the deviation in amplitude were far more remarkable than those in

peak latency.
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Fig.3. Steady state type of pattern reversal VEP. These were recorded under the
same method and conditions as in Fig. 2, except for the pattern reversal at 10 Hz.
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Table3. Changes in peak latency of VEF
components by varying frequencies of
pattern reversal.

1Hz 2Hz
P, 53.95+ 8.75 54.11+ 7.30
N, 64.11x 7.72 67.74%x 6.59
P, 97.79x 5.30 99.40%+ 4.44
l_w*.___l

N 130.25£11.75 133.26+14.03

The peak latency in each component of
VEPs evoked by pattern reversal at 1 and
9Hz was indicated from data of 27 subjects.
Records were under biocular view and a
check size “b” in the pattern. The peak
latency in each component under 2 Hz had
a tendency to be longer than under 1 Hz,
although the significant difference was only
found in P, component as indicated by a
mark —%—' which meant P <0.05 in
t—test.

Eunb it c T, MAEOLER a IR TIERBE,
HEICEWE L, —AbLcOETIR P, N, P, 35
BEFPTET, N, B LD REOEF c T2 - THE
DEFHERLTz.

V. MRRE KRR Ls%

E£5WRTITEL, P 2ROV IMO 3 RS THERE
BEBRRICHERTERECESEBRENE >/, £k
RALEARBOMTCEIEEERA SN Lo,

£ %=

VEP ik 3@% LHz UTOEHERBIZ - T4
U2 —@&MRERREL (trasient B) &, 8Hz Ll Lo
EHEENBCI-TELCA2EEREBEFTREL
(steady-state #) 235 22 (K 3), HIFRERSOE
EERORIEICERTH Y, HBEITIRMOAMEO TR
wHELTw3 2 RS Twa, BIRIEATR

Table 4. Changes in peak latency of VEP components by varying check sizes in
reversed patterns.
SIZE(mm) P N, P, N,
a) 4.5X5.8 59.45+9.39 76.66+10.14 104.14£11.00 140.25%22.04
b) 18%X23 53.95+9.75 66.41+ 7.72 97.79+ 5.30 130.25£11.75
c) T2%92 52.15+7.46 63.56+ 7.53 98.32+ 6.62 140.61+21.09

VEPs were recorded under biocular view condition and pattern reversal at | Hz,

2w »

varying the check sizes in order of “b”,

a”, “c” in a subject. The mean peak latency

in each VEP component under these different check sizes from 27 subjects was
indicated with the standard deviation. As to the explanation, refer to Fig.4 which

showed this table by graphs.

Table 5. Difference in peak latency of VEP components between
biocular and uniocular view condition.
left right biocul .
monoocular view monoocular view locuiar view
P, 56.33+ 7.58 56.18+ 4.74 53.95+ 9.75
N, 69.53+ 7.48 69.50+ 6.82 66.41+ 7.72
—kk—]
L **__I
P, 102.58+ 7.95 103.22+ 7.76 97.79+ 5.30
Lk sk—
‘ * k—
N. 136.63%15.99 137.50£18.86 130.25=+11.75
L sksk—
L sk sk —1

Data under pattern reversal at 1 Hz and the check size “b” from 27
subjects. The peak latency in each VEP component under biocular view
condition was significantly shorter than under uniocular view condition
as indicated by a mark L—3kk— (p<0.01, t—test), except for P,
component. No significant difference was found between the left and
right uniocular view condition.
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Fig.4. Changes in peak latency of VEP components by varying check sizes in
reversed patterns. Each peak latency in table 4 was illustrated in graphs in regard

to the mean value and standard deviation.

The peak latency in each VEP

components of P,-N, was singnificantly shorter under the larger check size “b” or
“c” than under the smaller check size “a”, as indicated by a mark—# s —/( p<0.01,
t-test), except for the peak latency of N, under the “c¢”.
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Visually Evoked Potentials in Response to Pattern Reversal in Normal Adults
Itsuki Jibiki, Nariyochi Yamaguchi, Department of Neuropsychiatry, School of Medicine,
Kanazawa University ; Yuko Takizawa, Katsuya Arai, Department of Central Clinical Laborato-
ry, Hospital Kanazawa University ; Eriko Kinoshita, Department of Clinical Laboratory,
Tokyoto-Saiseikai Central Hospital ; Masako Ohashi, Laboratory, Department Inami Public
Welfare Hospital ; Fujitsugu Matsubara, Department of Clinical Laboratory, School of Medicine,
Kanazawa University, Kanazawa 920—1J. Juzen Med. Soc., 96, 852 —859 (1987)

Key words : visually evoked potential (VEP), pattern reversal VEP, transient VEP,
coefficient of variation (CV)

Abstract

For the clinical application of VEPs, transient VEPs to the pattern reversal were investigated
in 27 normal adults in regard to the difference between the left and right VEPs, the difference
between records repeated in a subject, the individual subject difference, changes of the VEPs by
varying the frequency of pattern reversal and check sizes in the pattern, and the difference between
biocular and uniocular view condition. Four early components consisting of P,, N,, P,, N, were
analyzed on each peak latency and amplitude between peaks in P,-N,. Results were as follows :
1. No significant difference on the peak latency in each component or the amplitude was found
between the left and right VEPs. 2. Both the individual subject difference and the difference
between records repeated in a subject were evaluated in coefficient of variation (CV). These
differences were far more remarkable in the amplitude than in the peak latency. - In regard to these
differences in the peak latency, the P, component was most variable among the four components.
3. The paak latency in each VEP component to the pattern reversal at 2 Hz had a tendency to be
longer than the one to the pattern reversal at | Hz. 4. The peak latency in each VEP component
to the pattern of a large check size was significantly shorter than the one to the pattern of a small
check size. 5. The peak latency in each VEP component under biocular view condition was
significantly shorter than under uniocular view condition. It was presumed that these changes in
peak latency result from the difference in the conduction velocity of optic nerves participating in
the induction of VEPs.



