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Abstract

Psychogenic disturbance of vision includes various
abnormalities such as low vision, abnormal visual
field, abnormal color sense and disturbance of bin-
ocular function, although there are no abnormalities
either in the eyeball or optic nerve, and no organic
changes in brain computed tomography (CT) or mag-
netic resonance imaging (MRI). To clarify these ab-
normalities, it is necessary first to study the mecha-
nism of visual information processing. In this re-
port, the mechanism of visual information proce-
ssing such as visual acuity, visual field, vision and
attention and binocular function was studied by
standard electrophysiological methods as well as by
new techniques including electroencephalography
(EEG) topography, visual evoked response imaging
system (VERIS), and magnetoencephalogram (MEG ).
The following four items and the possibilities for
clinical application were studied and discussed. The
subjects were normal adults and child volunteers, pa-
tients with disturbance of vision of psychogenic ori-
gin, and patients with abnormal visual fields caused
by organic changes in the visual pathway.

1. Visual acuity (form vision)

1) Visually evoked potemtial (VEP), early recep-
tor potential (ERP), and MEG examination were
carried out for normal subjects and patients with
psychogenic disturbance of vision.

2) The P 100 of pattern reversal VEP of the pa-
tients showed a significantly higher response.

3) In normal subjects, the P 300 was observed
widely around the Pz in the ERPs during Landolt's
ring stimulation.

1) In normal children, the P 300 was observed
slightly temporal to the Pz.

5) In some patients maximum amplitude of P 300
was obseved in the occipital or temporal region, but
in other patients there was no P 300 response in any
derivation.

6) MEG in patients with the conversion type of
psychogenic disturbance of vision showed only 2
small dipolar patterns around 117 ms during flash
stimulation. It was quite different from that of nor-
mal sujects.

2. Visual field

1) Multifocal VEP using VERIS could detect ex-
perimental artificial hemianopia caused by occulu-
sion of the half visual field in normal subjects.

2) Multifocal VEP could detect hemianopia or
quadratanopia.

3) In multifocal VEP in normal subject, off-la-
tency time was about 36 ms longer than on-latency
time both in the center and at the periphery of the
retina.

The ratio of on/off response decreased from the
center to the periphery.

1) In MEG using flash stimulation, hemianopia
could be detected even in patients with fixation diffi-
culties.
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5) As the subjective visual field was not always in
accord with the objective field, objective visual field
evaluation is important.

3. Vision and attention

1) To confirm the influence of attention on visual
information processings in patients with disturbance
of vision of psychogenic origin, a hypothetical ‘is-
land of attention” was postulated.

2) The ‘spiral visual field’ and the ‘Inazuma-
type visual field’ could be explained by application
of this hypothesis for patients with disturbance of
vision.

3) Three kinds of waves in VEF, W1, W 2, and W
3, were detected by MEG after the stimulation of
line motion illusion. There was a tendency for the
latency time on the attention side to be shorter than
on the non-attention side in waves W 2 and W 3.

4) There was a tendency for the amplitude of the
attention side to be higher than that of the non- at-
tention side in wave W 3.

5) Attention may influence vision.

4. Binocular vision

1) A stimulus target was devised which did not
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elicit N 75, P 100, or N 140 waves. When this target
was used for stereoptic stimulation, a negative wave
was elicited with a latency of 170 to 280 ms.

2) When the same stimulus target without paral-
lax was used, this negative wave was elicited but the
amplitude was small.

3) When evoked potentials were measured under
the same conditions, an electric dipole was elicited
from the occipital to the temporal region by the elec-
tric current source.

4) This negative wave was influenced by atten-
tion and the amplitude was increased by active at-
tention in such as counting tasks.

5) When the stereoptic stimulation was given in
the MEG examination, the magnetic dipole was elic-
ited at the right visual association area with a la-
tency of about 190 ms. (J Jpn Ophthalmol Soc 102 :
850—875, 1998)

Key words: Visual information processing, Visual
disturbance of psychogenic origin, VEP,
ERP, EEG, MEG
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10»:&0) L PR A LS AN A e 7 i VAR A T L, 8D 2T

OFERT B REHIZ A S A, ] el 12 6T,
VFP AIEHHED S ERE DB IEEOH S 0)75‘
HYITELW.VEPOPI00IZVIDLDOMILEE Z
NaOT,V1DEoOEEOTHEEREZZL/.T4b f),
ERBA R OB ESEZ 5N D, F I T, HAD
HERICURE DL LEEZLNTWVWS ERPIZDER
L7 Sl ORSFEOERIZA STz L 9IS, B
AR5 & ERP P 300 e DR KM L7z. 3§ &ab b
ERP (&, At CORZ i LR LMBRVEHDHEEZS
N7z AED ERP IEHLEL T 5 O b:}kfhm@ﬂi F &
HEOEELTWAELOETHRATHLY .2
OWMEDHFEEILMIL,Cz2H A VIE Pz bLOFETH
h A EBAL A S aE T AU IS A E S D B
. & - T4, ERP # topography Talkk% L, flt 5w
)\ fltg NI, O R R SE D SE BN D T & L 7.

FORER, A é% X h B 2L LERT
b BB A R A ZRERL, JF $L€P§@’§J0)7‘u HTESV i)
E.'T'ﬁ*ﬁ')ffxﬂﬂﬁ ]35! FLTWAOTRZWREEZ 7.
L L 22 5 dedi 8 oo i ] C 1, 428512 5w T P 300
W DB AR S N h o FER b B 5 O T, fisif il
OIEFNZM L TIE S L 25V ETHD

ERP P 300 1 45 b 1% $ AL B <2 G AN ?)‘JLB&H*?T &
Wb TE D, G, JRECEE, R, i, B AN AR
LTWa " D R$EADH 5. Yakovlev & Vi, #BRAA,
1, BURE O IO FERE L 10 MELLERIZSE T 5 &k~
TWwa, Ldo T, 8~10IC% { A LN 5 BB
OF AT B IR oL HE R D ECE TR, ERP >
P 300 1 55 0 $he i 0 TELA A% 2 5356 <2 I LR U2 & B
&, ZOFEFHTIAE LT D id Yakovlev O ’)ﬂﬂﬁl
K, 5, KO - HoMiboEh L 52 5 L, Fixik
WOAIEIZIEERF Ic BT A BIEEEZ 6N L. T
LT, WwhWw R 2 5L AER Tid ERP O R
FAUR L, BB NV ELBH D, LDV ER
I HERE LR 12 X AR E L E 2 b b, ki, 5l
fEd I b ¥ 2 SN AHERIC MEG 12 & A2 MEORE
7285, 79 v v ajlBIcb bbb T IEFERELIIRED,
N7 ms ICHhTPICHIEH D DR TH - 72, 51k, 5 H
WL THRETAILEH LA, MEGIZBWTH EX
o T S5 U2 & 2 BLERRERE AT E 2 H 7.

I # i

AR BLBE R 55 T, FFARBLEE, SRO Pk %, & &
AR 2 EOBIFREA L AT 5D, BT
GHEMNBRETSH D, MR REDLENEDH S, 5,
%% 513 VERIS 2 & % multifocal VEP 2 v THIFERY
BLEF I E & kA 7e. & 72, MEG (2 & 2 HBF R O frih &
WH L ORRICO B L7z k&S, VERIS 12X % on
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ARy —.

3061 18 O S I A 5 #3772 multifocal VEP @ & #E & FEART. Lo BUE v 72 4 $8lo % 15

l
i OREIE SO 2 NSE L 2208 % B mR

E off ® VEP L& &
B L THMET L7

1) FHiE

s X O3 © VERIS T (Tomey)

Mt 61O LAY SR AETF ~ v 51—

F— F OBl % H v 7.

WSy — % 8 A ITART.

ALERINER] A 4 55

FEATIRET & 200 ms.
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MWL G R s X OV RS 3 & o B AR

AR SRR & B E T 100% &
L, A 6 L~ 5%.
ANBE TR ¢ U .
FEHL T A B
2) M
Tt el & HNT I A2 3R 2 5 1 3 ER
3) iR
a) 1EHPERE @ multifocal VEP
15 #E B A H Vs 50 FE OB oo 45 0L, X 8 B (23
§ & 9 7% multifocal VEP @574 b b, £l

ELEER.
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500nV
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9 ERMEE.

Ao SRR

multifocal VEP # &3 % & Lo d Sl 3SR wv,

5T
B RO MEF DL 445 % B - T multifocal VEP #5083 5 & 4L & D RS IE 2.

500nV 500nV

O e | ] o ms

i a7 R TRRL
KR AR
10 TFEAFEF D multifocal VEP.
A Al @ Humphrey #H5 Cla W B L F 274 5 1,
multifocal VEP T3 i Bl @ UG 3 FHICET L Tw
A

B : #i#%® Humphrey #B £ A28 & 41, multifocal
VEP 4 EMIcHEL TW 5,

s > el & B <60 4l o fi B 12 & F e L 72 VEP % 4
SEILERBTEIZRL, &8 BLo 15 o VEP %

B 11

IRMWIEAE D multifocal VEP.

A D43 O IR O BLA A @ Goldmann JE &t # ¥
A THIRD FHHEH K IE L, multifocal VEP T3
PP RIS — B L TRUS IR L T 5.
B:GHERFOUBFEL LI, VEPOKIGHHHA L
AEEICEEL T v i,

HPEHLAKIEE EAICRT.CO4HOEETIZ LY
ETHDORIBIXIZIZHRBGEEZE L.
b) IR BB O FERR 1 H @ multifocal VEP
IEH#EBETHRO LR ga s, G028 2
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12 1/4 SHREF% 2 L - 0EMEHEED multifocal VEP.

Humphrey S5 Tl 1/4 5 %2 779 25 &M ® multifocal VEP TR IEH QRIS & 2R L7z,

102 % 12%

0 50 100 150 200 150 300 350 400 450 ofms e300

Sagittal View

13 75 v 2O MEG.

MBEHRMD 7T v v afiliglc X b VEF

(LB

b S R R

(LB & S LI mif% (MRD Fi2 Hda

HE 5L L BREEREHATIC2MO ¥ 1 F—

NAHEES A,

X0 EREMEE 2R L, HIR® multifocal VEP %
L7 ONRKOA EBTHAH.BA9A TR T HHREH
T dH 5 A, multifocal VEP T FH DA LI IsiE 5

2% (A l-'}mm.ﬁ:zifxan'u) ¥ 72, 9B T
IR TH 508, AL MHEE 2 S5 IZBOMEEL L v,

2O X 5 TIPS S X UG RO
60)J1Lf;‘-£;t’)<film“
I T A 955 A fﬂ 1¢> multifocal VEP

5 7%, JER AN 7

A 19|J E 60D LT, HMIUIEAHIRO0.2(0.3XC—1.0

DAV)

, FE R0, 2(0. 52X 42.5D) . iy i, #f #% @ Humphrey
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14 T EFESO MEG,
ELBE O MEG O3 ¥ A F— L1 BL2EE ST HIRE

65 1k 9k oo g E A o BLEF (1B
OB R E SN D

#HEF & multifocal VEP 2 22X 10 A, B (2R 3.
B O H M5 O I M I8 LCw b o
multifocal VEP TIZ i H Ml o S IEE T LT B 25, i
BT EFEHIZHE L TV S,

d) AR AEAE O multifocal VEP

01 43 LM AT AR 0 4R ANEAE T, BL IS AT IR

5, EMRIZ 1.5 THAH. A7 T4 N30 R GHI, 'm‘#l‘f %
3} ‘Hﬂ!]" & multifocal VEP Zz E N E K11 A & BIIR
FHNEFEIET 1.0 £ THEL 7. BHTITERT
BLFAL Y O BB B 1213 & A S RIS 12 A V. e, R
1, HWFOUEBENH 212 hb 6T, RIBOWEIZD
ITHhThoT:.

e) 1/4 BRI 2 2 L 720 RMES) B E O mul-
tifocal VEP

FEF I 25 e o O PSR R C, $15F & multifo-
cal VEP [ 12 (Z/R¢. MR & b 4 RIS % iR,

V1 LV E TOREI RIS EMN ClfiEikic X 5
HEEELEZEZ G

2. MEG ICK3BRIFREANDICH

a) EW#HED 75y ¥l X5 MEG

131X 34 i B EEHOLIR 7 7 v ¥ 24l iz X %
MEG O i & = IEFHIZR 13 1273 & 9 12, B
A T OBE R L LV AARD AL I,
HRUHRER R 2Oy A F—VHHEESI NS

b) TIHEMANESF O MEG

65 i Y5 Pk oo F T R IE 55 o 5E 1 T, 14 A 12 Gold-
mann SLFEF O R TR T HEFIEIMERNEE 2R 9. T
RSB OLIRIEIC X A MEG T2 79 v ¥ 2§
Wb o3, K 14BISRT L) ICREEOHESD
ALDFAR—HpEE s s, GIRoE M oRE 5
AHEM SN/ VERIS E 45001377 v ¥ 25 TH
DT, HHOULEI RN EDPERTH S
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10
degree

Group 1

Group 2 <:> ...:: ~ degree
Group 3 O N
Group 4 .

15 degree
20 degree
B
- ___'\/\f\/./\/\f\
Group 2 M
Group 3 M”/L
Group 4 M\m\m/\f
R
nk - dllL LAY
é) 123.3I3msec 300Imsec
G
(msec) 180 —

160 -
139.563 138211 136.073 136.434

140 - i_}‘i_§

12071 103133 102190 100.738 100,317

100 — W

Grou'ps
Group4

Grc:up1
Group2
15 VERIS 2L VEP @ on, of f KIS,

A S i 37 @ 6 MIEA S B B fl O T, AT I
a5 5°,10°,15°,20° D4 KW IZ45F, FhFhn
Group’l=~d F L L%,
B : Group 1~4 £ T® on & off ®LIE % 5RT.
C: Group 1~4 £ Ton & off ® FIE D ks on & D off
DRIED T ARG IFIERT 5.
—@ : off, T} : on

3. multifocal VEP (C & 2R R -OEF & AL EH O
on, of f FBI&

VERIS 2 & % multifocal VEP #ItfH L7z 9 —2®
W L LT, # % Inoue 5 #'HT o 7222 W Tl
RL. MEOHLER L ZO B TORIEA on & off D
HMTEDLHITEDLLPERF LD THS.

# 2 Visual evoked response imaging system

(VERIS) IC L 2R EFREL (VEP) D on/off HRIED L

10 : 10 (On @ 4RIE /Off OHRME)
Group 1 3.05+1.93
Group 2 477 E5.75

Mann-Whitny U-test/10 : 10
Group 1% Group 4(p =0.0152)
Group 2& Group 4(p =0.0152)
THEAHEEDY

Group 3  1.77+1.05

Group 4 0.97+0.57
PEE i = B (g

B¢

FEAILIE B D3 L 725 B 15 A WSR3 & 9 12l
Wi L 37 MR ML B, DO N MILRIEA
My B 20 7 L — A (266.66 ms) LD, ENEND 20
7L —2AOEF Y% M-step & vy, M-step 7 pseudo-
random (2R EN5.20 7 L— A Z i L7z on & off
WKath,ontoff BEREFNRIOZL—23D,0n 8k
off 12,on 6 & off 14,0n 4 & off 16,0n 2 & off 18, 0n
lLEoff 19DKE 7L —LD6YY)—XE& LIz.onfll#o
T3 HE 13 164. 1 cd/m” T, off #ll #ik @ - #0113 13.7
cd/m* & L7z Gl 8EWEIE 34,125 8% 16 [ hnsi L, 1 Al
DFLERIC 97 6 BhabE L L 7z,

FERTIZ 15 A 1289 & 9 12, a6 5°,10°, 157,
20° ® 4 2@ ring RO ) T, EhER OB
HEIIN—T1~4 & L7z 08D on @ duration & off
@ duration # % 4 123 ms & L,on & off ® it % 47 &
e

2) #EH%

F15BI2Z Vv —"7 1~4 £ T®on & off D L & 71
F.on & off O KILDEPER O ZE 7V — TR g
L7bOHHISCTHE. WThOTZ NV —F4 off )
Hon DL EmMs BEL TWL IRIFETIE S V—F1
~4 12T L AZHEVIRIE @ on & off DTN E L R HM
Mz s (F2).Thbhb HHBTEoff LD L on Dk
#% contribution A% £, JHH Tt on & off @ Ko @ 3
VE I RREE & e S A7,

4. 0 B

D IR MNMCERMEEORFRMEZERL, 2ol
KIH#% multifocal VEP THH§ 6 Z LT 7

2) HEFRE AT AERNTLHEREIIC 8T 5
multifocal VEP O#% 4L % £ 72,

3) BRI 1/4 5 F2 1 o 11 o # A multifo-
cal VEP TR TH - 7=.

4) MEG Tid7 7 v ¥ 2 Jli C B BLAA 1] gk 2 IR
TLIEFRINTE .

5) multifocal VEP 2B W T, off O LT
JHNET % 36 ms on ORFKEL D IEE L T w525, 0n
& off OISO T TPV E { 2 B,

6) B[R & BB & TIRET L LA
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BB -FL W EDH D, MM 23763 5 =
LIIEETHS.

6. £ &

LIPS O IR, M, 43 A0, #L2, Ah 0 AR K,
MU, BlPAc DN)vo)%f'ﬁO)lf"‘T?ﬁ’%x‘. LiLa s, OE
PEML I FEFZ A & 2 HLEF B B O E AT E T &
LT bbb NS RIS S S HEREN
e S O WLEF SR LI OISR RSB E I A 5 0 B IR
BT, RIS, 52 ARBE 2 E2ih 5. wTFh
DOFEHFOETFRFE T, R TlbITuv 5 A IZ
Hﬁm&ﬁﬁ%otu:ﬂifﬁﬁ%hf3thﬁ%ﬁ

A, #EIE L ~Ov o B O kA b&tLLuh%mm
L & % electroperimetry®', VEP # [\ % J i~ %), pu-
pillography & H\v» 2 5, ik % v 2 2, Zofih
PET®,MRI",MEG®% E»H 5., LD L&A, HED
BRI E 22 END EFTILRE > TR
v, Sutter 5 #*4 pseudorandom % ] \» 72 binary m-
sequence DTN T AL w Wb I LT, —FEIZ, H»
DR THEDZ [, 5 0REEMNTE 2 %
VERIS # [ % L, multifocal (%5 )5 7)) ERG @ 9 FH AL 12 1%
L. 2o7 a9 X A% H v, multifocal VEP
LECETHELE TdH 5245, BAED & 2 A, multifocal ERG
D& CERIIZIZERES hTiZvw i,

VERIS # #] l L 7= multifocal VEP i 3 # 9 7% #t
HEEIEHR SN A, BED & 2 A, BRENRSIE A4 —
ARTZUTIN—TDORETDAHRTH 5. VERIS TH 5
M7z BUSIE— KB 7 & R 1240 S 5. Base-
ler %03 " RAE M 57 D 1st slice (T ER Dy — &
VEP & IEFICHML T3 L85 L 72 72, 0hde 5%
WEBUEZ Db ODFEMEG R, RS D
BUFTH LY, ~ KRG OPLHEORISIZECT, &
R, RIEICIE S D E K E VO L, BRSO A
EANEWI L ERE LA FTHME, EH LI 61
DY = K= F28% — LHl#E M 722 /At VEP O K
EHM L, TO KRG 1 st slice DRIGIZD X3
fifi L 7=. multifocal VEP ® K & [ LT, & L
AV MIBTLHIGDBAERRE W EPFET LR
&, 2L, ANSBIT L RIEEEHIE SH O B A E 1 X
5LDEEZLNS.

ACEoTIEHAAEIHIFEALEIEHE RN
ELFEF ST L /2. F 2 T, multifocal VEP o {iil %4
DG T L3, G o200 % 4 2O %Iz 4% L
(Hlo 1213k <) ﬁ%m“afﬁanrrm&mﬁ
LTHE L2 RI8BITRT LIS, FRMT Lo L
FERGERREENTWS VEP ERICHEL L Tw
H.F ST - EBEORE B SN VEP R
BERE P B VT L FORBRMICIZSHED MRAA S
N7z ZORICHE LT, L TRERIZIAHTH B 25,
WD/ — R & 5 ETFH#HED» S8 507 VEP

BLEE UL B - AN 863

L ZOBENRKIELTWwWAZ LRI LASATY
Lehman 5*NZ X 523 % — » VEP O#i& T, T4
Tfﬁllﬁﬁﬂlil.tlli FAPEHLFdlE o2 5o X b P 100 i#

FIZBWT, 2ms i3 EHivE LTwa, SEOF LS
W, FE A AT < R T EH ML, T S A
FEETH D, LML ERPER TV 3R L
T HBEO L TFIIBWTENIKENo 2. 2hiE, Y
BLUF RIS 5 BUSIE Pz fHETHRATH 1, TEH
PP S U BRI CTRAIRIEZ £ 592
EREET DL, SN OBEB O AR ER 5 5%
HHER CAMERD; LB L Tho 20T, T HOD
FIGDHAKER b DEEZLENL. 12, ELOH
HFRIEL T RS 2D e o 724, IR % 1E T b
f??b\tt&b&#'x_fnﬂ%

WA RE L EEN L P EER AL
Ei,mulnfocal VEP TIIHEIZI—F LT L22ds
THIPMETEED 2V I 1/4H 2 MM L 726
multifocal VEP % Hif7T L T 7. 32 i F TR 55 o 3 151
T @ Humphrey $H¥F 12— 5 U T lj B0 o UG 12
BEEIZIRF & 2 39 LT 7z 28, A R ot st &
ELIZVEP D EE Lz L L, W Hia L7
bbb, K72 VEP @ BUIE 12 O #5512 1
BB L BRIED A S, BERERIC TR A 2T IZmE L
T WwWZ LT E 2.

43 K DA IR O BUAFEAE T 12 Goldmann #7155 1% i # 1iif
D F B RIEIZ—8 L T multifocal VEP Ti, 2O
ST L A ERIBIE R 2 - 72, B OB oM %
B o722 2 b 53, VEP O RUs i B L 72 23RIR

Ehsl if:‘:fﬂ#%)i_'f‘é LTED, flrdELThAhBH
MREEIZERICREEL TR WnI L Z2RELTW .

/A OB RE % 5 L 7220 REES) B % o multifo-
cal VEP T, Sl 8580 Tl KIs ik BAF T, 1o
tr E MR X T ENTH D, REEIR IS X 2 Rk Y L
RELZEZONBWICAENTH o,

COL)THREFATIR, SRHRLAEL I ITHLrS
25" LND 1/4 HE TOREMN 4S8 RE TRl
HoHIEWHH LI S5%ITD P LI EPH T R
ISEDIRLER T E & AU, M B RO TR D T
TLA. L2LAEYL, BRICHET255ICHESL D
5. 123 S/NHEOMETMHE Y *EST 20O THIRS
T HDIHATHLET, 0 8EICHFITTH, 7
L el o IR AT ER S s o TR EF I AHEIC
2. 45 TH/AXHFECEEIZESHRELEE %
A2, CRTREZFFHZERZVWEVWIREALH B.
multifocal ERG 2T hiFar 7 L » XEH %
EHELGWTTLLEWIFLMIIKRE VDT, 5%HES
L S/N DU HDN S SIHED IV —F > DR RAE L
LTHhLWHiffcirLE2 5,

&
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MEG 12 & 2 PR OMIBICIZ Ny — R L 5
MEFRBAS L vEE Z 5, 287 — ZHlET MEG @ X
IS (VEF) %t Lz L oG "hBAhoND. N —
HEIC BV TIIMERE OBEAERE L 75 O T, 5L
75y a2l EEMECOREERAAL. 7Ty
¥ afil#iz X % VEF & Teyler 5™ X ) flH Tidkk 2
7225, R A5 T A A/ 4 XOMELA T 41
fatzd, FOHRIBEKRICH ST FTIZIEE> T,
S, HBOKRBSEBA Y — NV F =AM O
REMINEPSFOREMLCTT T v ¥ a2 e FET
LHERERL, /A4 AN BH S WHBEOS S
MEG it %1T) S A TEL KEEMVD L IEH
ATREFIRD 7 5 v 2 2 filClijflEHEEIC Y 4 K-
AT X 7o, FIRRIES OREFII R RAFTH 5 25,
IR A TR H MRS 28 LTz, KR o MEG @
UL, AR TR VEF 20 6 43 R o 54 o 51 B 5
FHAMEESH, ERABFORAEM R L B LTwi 7
5w ¥ 2l X 5 MEG IZBEHVEHET 2 LB L
S, F-BBIcEmERETHLEDL R VOT, BAIZIX
BilOR VKL WZ S AFIERIN S CTHEON
SEDANT HE 2 BH B PIIR A & AT T B WAL 0y 72 BLEF O fAr &
LTHEHTHEEEZ LMD, FERE, B CT A THE
SR O NS & WS W TS EE % B, MEG
ZWAT L7 5 fEBI Tl & b F ST A R
W2 1 OFODF [ E— Ly = hBH LN, KEH
BHEEE SR T WAV EAHEE SN DERH - 7.

il multifocal VEP 123517 2 #HBFOEIZB W T,
HLLEBA & 25° 0 F TOMIED 5 O RFT IR R Hh 5
WHetE D 2 = EAVHE L 720 T, FF AR5 B2 IS
M9 % 72812 multifocal VEP Z4iH] L T, on & off ® I
i % L A S G 5T E F o PR 107,157, 20° @
BUROMREIZH Y9 5 557 5 O BUS % GcER AT L 72,

ERGL ANV TiE#EIConLoff ® KIH 2D & i
= EA e KT B A5, B 4F photopic condition (2 X
kRO on & off DRIGIZHT HEE AL R
TWaE. ZFLTEHIIWL2PDBREHb ZEh T
% B,

VEP 2B LT, on & off ®FUSICH 3 AWM ™id =
LTV AHD, VEP 20 b O H.LE A S DO RIS T H
O, G5 @ on, off IBEEMAH LW IEALONL
W,

ZZ T4 A, Kondo 5 *'%% multifocal ERG T17 - 72l
Wl HEOIN LS VEP (e L THIED 08
5 R EEIZ AT T, on, off DL ED & A IZEALT
B M L.

multifocal VEP THULES S #251) > #Hki2 107, 157,
20° @ on, off ® KIS D FEERDHETH U, MEE LT
12 on & off DILFIIMATH H, FBIZAT L ITFEV R
WBRREE o/, Lo T, HHEHBTIRof LD L ond

HIR&ik 102% 12%

JLIE A% contribution 23V 2 EAVHIBI L 7. & O f R
Kondo & @ multifocal ERG DR L4 —~FH L Twab.
on & off DBEE DR IZO>VTIIH,FISCH LI IS
off FUB® JiA% on I 12T 4 2O T OH TUE
L T v 7. Kondo & @ multifocal ERG @ on, off 5t
T IR L TR TwhEuE, e icid ko
BHBHWED S RD E, 4D VEP O H & 1358 C, off )L
IBOFERED JiHton BB ZH L D b v, il i off D
HeAS VEP TIREET 2 D H 3B 5 20T v As, Fi e Sl
Wi LL# @ on-pathway & off-pathway & OFHImEFE
DEVIZ L D b OB ZEREDENZ K D S ON
Eibhb.

411X VEP LNV TY on & off DV iRisE &
NoEBOIERLE ERIRISHICD ERE L.

IV Sl LiER

VERIS % Hv: 7z multifocal VEP @ I i A & H
Wit s e, R VIHEASCORIGEESHZTWD L
DLEZLNDL, LALEYES, LESEHEREIIALR
LR ZE R SR ARHEFIZ ED L XL O FE DI
HTHDH. L L EROEML XNV OWHKD A5
LTWwWBOTIE v LS h, fEdERic LiEdiE
EORBIOE, LHEHEREED LS ARREIZHL
T—oOEHEY VT, TS HEgHIC Y 2 b
122 % MEG Z H\W - EBix A A7,

1. SHARBTORY L5 (REH)

B 16 A 2R3 & 902, BLEF A e [ B & i 04
Rat-mzHEtdysMHORIZERENEPL, ZOMD
MR BRTERL B ERET A COMZ EED
B ERET DL EROBOMNEROBEN RO L
IR LPICEL b Hilzic ol HEEs
TAHAEEOEBYPTE, FAHOIEERVEFTILICI
THEZEORFEINEL Y, bARTZ RS, F72
B16BIZRT LIS, M EEEZATIRLE 4RO
MBS EICHELTITL &, EEOEINELE-T
TE O CEFFFFOMERORE L 4 5. £
2, S OB ORI S OB T 2 FIREETE 7.

2. FRIFREBENSZTE

1) kg

EEHEOSEEILAIC LT THEREORBEIZIOWT,
BT SE B A SR L2 b O &l L MEG THGE L
72 A L 72 MEG &, [ 57 6 ey AR B2 98 i 0 37 7
T A TDOLDTH 5.

AR X B 17 12”9 & 9 4 TV M ] o0 H g (2
HAaBX o LOEOOELLP—HICTEEREL
LTHRMLZE 0.3F M L THBREICERL 9 'L
THBL, ZOFROFEFH A TH S 0.7 FTHHELD
HRIZLT, FDdH L MM IALEFRRICH S & ARADH
TW PR R D 720, B2 I 18 O & 5 ITEICHK
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16 (DEAMMRNEEORF L FTEOE .
Al BEARHE, B | REERHER

LR S
[GEEE TS

=

EEREEE

SERPINERT

17 $REESEHRE ORI .

A

A3 AR~

TR R #

AN
R

AT
Zhi5IcH
5

18 MEEEHRER ML MEG TR

AP TV ELOHICHAESL LI ICRR S
L) AR Z . EEROFIC, HERE IR
HILEMENDTBVI. ROTEETHEENEH LB WG
AR E &L THROIHEE 1/3 OMER TS ¥ ¥ AR
L2 CORMTTHOEES I L TMEG OiL#H%
THol WMI8DEHICF 272 ABENICE &, EICiE
BIRE A - ol e i EM & L, BIiEEIR AT
TeRE DA BB A & O AL sk & JEE M & L, 1SR s

Hi e IR 2 g b L7,

2) MR
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