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Detection of Parafoveal Scotoma by Multifocal Electroretinograms
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Abstract

We investigated the relation between multifocal
electroretinograms (M-ERGs) and artificial parafo-
veal scotoma. M-ERGs were recorded from normal
subjects using a circular piece of black paper at-
tached to a monitor. Lower response density around
the 10 to 15 degree parafovea region was not ob-
served up to 3 degree scotoma (visual angle), but
was detectd above 5 degree scotoma in field topogra-
phy of M-ERGs. The shape of the scotoma in field
topography was not circular but somewhat oval.

The results from two cases of parafoveal retinal de-
generation were in good accordance with this basic
study in normal subjects. We proved that detection
of parafoveal scotoma by M-ERG is limited in com-
parison with the results obtained by automated
static perimetry. (J Jpn Ophthalmol Soe 102:545
550, 1998)

Key words: Retinal degeneration, Multifocal elec-
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I #% &

Z AN NDRHGEIZ X0, — B % B R A 5 A & e
BEEZLET AL FEIC R85, 0%
FHEIETE [ (M -ERG) 12, Vb W 2 BB B fe A & L C

CRICEEERICW R VRS 7 0 IS L &
PURETH S, L2 L, M-ERG (ZB3 % ZLBER0RFZE" 11
L, 3L DEHEHT— ¥ #WH L T,M-ERG

DEERISH IZ W THGH T 2 LEMEHH 5. M-ERG (3,
ALV 00 a7 B 3 v Ui o0 RBIIE D B i % Jo 3 194 2 Sl
FTLDIIHEDEEZ SN DA, M-ERG & #Erb Ol 5
E ORI T OIEBEMBITE LA 20,

Zlal, M-ERG O o Bl iE D 2 <25 720,
BARE O i N TR ER L, IEW R E 55 M-
ERG % itfk L 7. & 502, TRIE (b 50 (2 25 80 1 A5 IR
LTzt 2 flod M-ERG # 328k L, T O

BURIGE RS © 359 - 0042 B EWLATRITEA 3—2  BifER KRR 5 &t K

CPHE 9 4 12 H 16 HZ 04, Pk 10 4 3 H 20 Hkg12 M)
Reprint requests to: Masaru Yoshii, M.D.

Department of Ophthalmology National Defense Medical College.
3-2 Namiki, Tokorozawa-shi, Saitama-ken 359 - 0042, Japan

(Received December 16, 1997 and accepted in revised form March 20, 1998)



546 HIR&RE 102% 8%

B1 ATMGEROMGE.
BT (CRT) €= % — ORI BN (B) 0 8 6 MEOKE SOATR R (A) ZRR L7 F EEB
M RERT 5.

2deg. 3deg.

10deg. 13deg.

i nV/de’

—_—_—————

nV/deg’

B nV/deg®

0 10 20 0 10 20 0 10 20

2 FEEBRESPOEHLABBAZIOREIBAICH T 2SRAERER (M-ERG)DT 1 —JL K b

REFT 4,
L L el L7z, MMV A d - 7o M YIE 2 4 0 BT, B B LAY
5 i (CRT)E= % — (fll B B9 (X4 A 42 X45 E) LI RR L
I % B bk i dpad _ R iy
7o EH BRSO 3 A0 EnE L PTG IEEIZ, FhE
M-ERG I%, VERISIII® (b — A —=)Z H W TR L @27, AR =0.8(1.5X—1.00D), £l =0.9(1.5X
7= I, 103 RO AMEO L A 2 FAEIZEY) L7 —0.75D), @ 40i%, AR =0.2(1.2X —3.00D_cyl—1. 25

NF— & 3IANDIEHHERE, B X UERBEBICHE L7 DAx180°), AR =0.2(1.2X —2.50D_cyl—2.00Ax180"),



EH 1048 H 10 H

(A AR DR R 5 T S A B R v g 547

X3 REZEMEOER(A)SLVER 2(B) DREEHR.

@) 58i%, 47 IR =0.1(1.2X —4,50D_cyl—0.50Ax160°),
A R=0.1(1.2X—4.00D_cyl—1.25 DAx 20°) T & -
2. ENEFROAAEOIL 2> ME, 75 Hz DB T
T T AIBV L CHBT 2 AL R Tw b FY
1 £ 12 91 cd/m® (Lmax=178 cd/m* Lmin=4 cd/m*) T
HHN, I FTFTAPIEH% THo 7z WLIE, I FY >~

Pe (2 KEBLE) SR THOKE S 472 M-ERG 1&, X/ ¥
¥ — ®(oxybuprocaine chlorhydrate) T ff [ £% 1 Jfk 1
Bl 7 Ly BB (GHa Y 27 b)) 2
A L, H B R o H RS 7L Bl s R, BER A L
BHEHE Lodbh EREE S IRIE TR IRE ICHS
4, CRT £ = & — YLl [ & il B3 % I oo Bl 6



R 22k

M-ERG.
SR T A

(0]

)

°
M

VK b

g
~ 8l 2
0 o)
<
D=1
~ 0 n
o Q|
- 9
' '
I
3 3
o R
m i, "w
> L -
i
® 2|0
e H
o ® E_I
o
. %
LS i
= sl = zle &
. ol iy
B =E efsl oo S
= ™1 m o
nE o mEeE o = i L e vﬁ.flwﬂﬁ
DR m SE=m E mE S n B Y
. » z N
= = =E=Es|ls mE= mEn 5 I P [
i 13 LA L =
8 momos e B B % N =
2N ow momlems m e 3 = g
=} £ i =
- w6 e el =S aE e = L4 '9
= = MErRels =EXE W m - » loc]
= z o
= 2 8 L= = sEn >
: "8 s S

B

(

S UER 2

UiER 2(B

B&X

5 MEZEHEOERS 1(A)

I

s Faf=

15 s i e O

N

= KIC#

548

B

.ﬂﬂ sy
L*)
z = ol
B8 = ST &
Bl = — =
& =
]
+ i m.
2'al 'n &.m
agle | &
=] =] ﬁ
6 | -
@
ot ol
el ’
i 15 2 ._.&
w33 o % =
e S
Vi bt §
A i &=
1 b
' a:_,_ <
ol
Fo T E i Ead £7 ) E
=4 1
) o
LTI T O T a
B & A mmom xFa ™
3 &
e w WrAkn e n oA 2 2
b = s =@ =
— - 1 -
8 5 9.8 ®MlsSA. M A @ 4 T T
= (o] +
M B @ & Bl&AA B A B "
&4 4 = 1
-~ - —~ - 1+
o o M.uula.ﬂﬂmv‘rﬂn "mn 0 ﬂ“lﬁ o mi ,rbu
A B B B N EFA T o
ao > o o
" T o
] a o= n =
< O e



FH104:8 H 10 H

THEBLS /- Bl E CRT =% — L Ofi#kid 32 cm
TdH o7z BlE &1L E 7V 12-4 Neurodata Acquisition
Svstem” (Astro-Med, Inc. Grass Instrument Division
West Warwick, KE) Z v, 2N F2RZ27 4 L % "—’&
10~300 Hz (2% & L72.12® M-ERG #il$k T %

45 MBS Bz, 2w 811 9l 30 #0[H]) 12 JNJ"CEL
L7z 1% 6 7287 X, Power Macintosh 7100/80 2
YEaA—F—VRATARBEHLT, ZRERRD 7 4 —
WENRY S 7 1 IZ8 SR,

IER R TRl 4 OB % N LIICED 720, Bl 2
~15 2725 (2,3,5,7.5,10, 15 F) 6 fifH o PO B
i E 1M TS CRTE=% — LIZHi D fHir 7. Hwi
B er I AR SRV T, ALY G:ffﬁ}fﬂ”
W2 FRT DI EDATRETH - 2 1A B
f it % PR L9 L 9 I 2RET (1 B) @ nSﬁJ"X:
PR L TR L MEOBAIZ, VERISIT"® CRT £

— Wi Eoo L H A 10T, R L (F) 2 5 B
MOBDHBEVE(HIIADP H)AWIZF AP LE 1R
BANTHA T 10 EOEIZLR S L) ICHMEL. AL
WA HAIEDORLL IR T 2D TIE A, Pt hE
R L8, TVE=Z 7y —lfLEiZH 2 1 50
DHHFELTVD DB H LTS L THRETH
Dl el & 45 E RO PLA D kiehTu
WD, HE R EZEDOPLAL B EH I
LONVHEEIZ L L0 HTHD.

AILIER, 7 il 505 42 909 22 ASATAE § % MW ZEAE 2 Fl 2> & M-
ERG ##t$% L, Humphrey Visual Field Analyzer" (Hu-
mphrey Co., San Leandro, A [¥]) ¢ $L85 Be Akl 4 &, M-
ERGOTZRILKRTHDL 74— L FIRIFF 74 LR
ek L 7.

m # R

AT VR U Ao frh DS i3 % BT, 340 L 72 27 %
DI FEHEREDL S B8 L - M-ERGZH 212/ L7z K
EXIAHM2KE L 3EE DR PLKE S TIE, M-ERG D
T A= FFETS 74 FISIRISERE RO R I W
BoOhhof, LPL, BEOKESSTHMSERBR L
E AT R RN L D LIRS E D
ZRGAMICAT L, ZONEBIZE S E D b 2 5 I12VIE
BHEETRTHHEMELT, 71— VFMEYS 71 L
ICHERR ST 2 2 LT E L NN OEMITIEMETIEA <,
BARHEZ R LT, 2R oo i, tho 2 Bo bk
BBV THIZIFFERICBE S 3 nodEao
M-ERG @ Fr 8P 13 BAF <, i b L o B o iz ik
DR RE D A & WU U O & — 7 [l o0 B e
i, FNENLERMOK 10% THo 7.

HEB] 1 1% 56 O BT, LIRORME % Fik ek LTk
Bl 72 03 4 0.7(1.2X +0.25 D" cyl—0. 75 DAx

), ZelR0. 6(1. 2X +1. 00D _cyl—0.50DAx40° ) TH -

7 L 2T & % R T AN - Rl 549

Fo SR OHRIC L, v 20 & H I~ 0.5 FLUAPREE L 72 348
fr 2 1.2X0. 9 FLIHPE K O RS A0 S L7z (1

) AR & TUE, F O - F LTI kg
ARG S AL/ WIS LT L Ao T S B A
Pratic L Y BB Sz (M4A) A2 M-ERGD 7 4 — )
FFRZT7 4 TClEMIMTHEIENTE LD o72(H5
A).

FER 2 1 62 D BT A Mm% Eake LT kREL
7o BUE i & B2 0.8 S IEAEE) TaH - 7z il o
KERIZEBIEO R TRE DD - 72 EIRIE (M 3B) o H
00 o D R) a2 5 0 R 2 P B e e 7 IJE!‘JJ;M’J?HM::.E(IX]
4B X HMATHEIZ B 7 2 T K e
fo. COMBEMIEH S ITHME R B A ’CJM»J T
B Y, M-ERG T8 HLYT OIS B8 L O T % W (232
7z (% 5B).

IV & 73

M-ERG % BRFIZiEET 272 0120F, filig vy — > o
BHARETHD I EHUETH L. 5 iT- - Ew
BT, PO R Tid e TR AL 2 B b %
IR L 720 C, A b o gebi oL EHIZRAFTH -
fo. LIz T, BHIREV R VWIKETREBTE MR
A e LTI L 72,

M-ERG TI3# M 5 LT O K X 2 DL ST
R EE T - 72285 T LB K E 2 O Sl g
Tdh - 7. BHRIER A S L8k S/ M-ERG O#5 81, =
OREFIFEB LRWEEZ SN, 1 2OANAEORIH
I LAY b A ZSHEE OO E LT B
A A Lo RS (M D TR SETH - 7o,
Bearse 5”13 103D 9 b 2 oDl L A > k72U
%Jﬁ‘;%—&i;w?ﬂiﬂ%{%ﬁw M-ERG % itfk L 72, D
REZD2200TL A ¥ MIMIET D M-ERG DI
TFHITHhs e Wl Lz oL 2 > PR TIZE
#HNBIKE L Bearse 5O EERFMF L ATIEH U &
FEZNE SHELNIR A OHL L ORE L 1P
L7

S5 FOREEONTLEEEEH WIS E EBEO
CRT =% — FOMEORMOE L, M-ERGD 7 1 —
WEMRY T 74 THONTISEREOET L - fHilko
BiE—#HLaw. 74—V MRTT7 14 LOREON
e ZolBMoNEE ST TEZL E, WHOEIZ
HHNEORF L A 2 M 'k‘J'TZ)FFE’r)é'.O)H%bEJ%IJ{?
BREoTVLE ALWICHENZEL-HDOEMED
ML, R OWNEBICHYSY T L A ¥ &I %’Eq =
ERTEDLD, WM OBBEHICHYT 5L A Y MIC
WTIlE, FO 5T A Ebil%dkﬁﬁc‘: b Th)z,
ﬁ;%"ﬂillz%ilb 3 w}ﬁ‘ CEACISE b 2z
EEHhN TR W OS] A LG S o P & 87 5T 5
T D DI F;T,Jni;ﬂ%ﬁo)lb Ay MHEBIZBWTD



550 HHER&EE 102% 8%

REoTLB.TORR, 74— VFFRTZI 74T, THE L.

b & LB OIS EERIZEAE LTS 72, A LR

HORHA»M-ERG LO7 4+ =NV FVEFF 7 4 LOW; X @

HOBLEH L R2EEZ N5, 1) Sutter EE, Tran D:The field topography lumi-
M ERE O 2 BT, B AL 5 LN T L nance response. Vision Res 32 : 433—446, 1992.

WITEBLTVAESICM-ERG LI M EZ5 74D 2) Usui S, Nagasaka E:Spatial distribution of local

flash electroretinogram by multi-input stimulation.
Doc Ophthalmol 88 :57—63, 1994.
3) Bears MA, Sutter EE:Imaging localized retinal

BAEIEA S ALBE & v ), ERRERE A B & 1L R
97— % & F LTV 72, 12, M-ERG % BBV LS

IS % 5 ic ii_' ‘: DIEBEMFTILEZEL TR LRI dysfunction with the multifocal electroretinogram.
TR T 5 LD D, ] Opt Soc Am A 13:634—640, 1996.

Z ORFFED — 1 45 34 [ [ B [ AR TR S B4 25 (ISCEV)




