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The Effect of Artificial Aniseikonia on Binocular Interaction in Visual
Evoked Potential Elicited by Stereoscopic Stimulus
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DRFFEATRIEE (BILER) ST 2HBBRES5%MEEEX SRS (AR 92 98—102, 1988)
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Abstract

Static random-dot stereograms were employed to evaluate the binocular interaction due to
unequal input between two eyes, both objectively by VEP and psychophysically. In subjects with
normal binocular function, different levels of aniseikonia (from 2% to 15%) were established by
placing lenses of several powers in front of the dominant eye. Psychophysically, perception of
stereopsis can be maintained from 3% to 5% aniseikonia, but disappear above 5% aniseikonia. In VEP,
binocular summation can be observed below 5% aniseikonia. From 5% to 15% aniseikonia, binocular
summation was no longer observed and the inhibition phase took place in binocular interaction.
Electrophysiological findings of binocular interaction caused by aniseikonia corresponded to the
psychophysical findings, and stereoscopic perception was obtained only in the case of binocular
summation. In the present study, the amount of aniseikonia tolerance to maintain stereopsis was
considered to be below 5%. (Acta Soe Ophthalmol Jpn 92 : 98—102, 1988)
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FEPCE T oD X 5 ks < & R REiED
RESCERLLENE LB LR, BRI EY
KR ETHHEEI A TVLE919 &6, A THICHR



FIFI634F 1 H10H

FREXEL L L VAR~OHEFRAN O A7
v ARE Z T, VEP i & 2 ERAEBFIHGET & LEY
BHIRE RS A MEfT L e, VEP 12 & 2 RSB E ok,
Lovasik 5%, Bl b¥0HENH B4, g
B— e YA = LB X B BRR & WIRAR O Hg
ThhH, BIEEL Ttk X 5 iR
fouieshtk, i, HERS s & oLy
BER#ETH D, EELOERTH, ALHTRFGHIC
L% VEP oZ{LoAhicbF, RIRCIIEROELE
BEMICIEBT Y, %17, Lovasik b¥0HE TR
VEP EAZGH0EE IR bAT, BlbY0HE
TR B2 VEP L TREGHROEEVIZD LIS
ELTVB, BESECOR-Fuo X kom
Wieh B EHEERLTVB, L, WEOHKE LI
OEWEANC 2 — VR OBRCHEREY L T\-50
, FRAHSIEh T30 03TRHTH D, LEY
BRI VEP DR ROFA—BIC oW THB T E it
\», random-dot stereogram # {8 f L 7= 4 [0 D K Ex 5
RTE, B b oW & MEBRIC T SRR O Y VEP
ETRDI,

DEMPERNCE, —BECHRERE AR TE A
LHEOFFEEA (aniseikonia tolerance) (1 4+ D
WERD Y, TO[HEIR]1.5%'~18%'" & #EHA K
7, #5%UE 5 & @A, aniseikonia toler-
ance IR L Tk, ZoMlEHEDE -2, BELTS
stereo acuity IZL > CHEESRLD EE2 LIS,
stereo acuity 73k % < 7o 512 fE\, aniseikonia toler-
ance KT Y, 0, HEHLOMEH L AL EHEF
(% random-dot stereogram T# 0, HEIT20 & H e
hkEwbDREHHE LA, Lid - T aniseikonia tol-
erance &2 7e h KE eEWC 70 5 &L FARZI nIcH, 7
#EE) A ¥ % random-dot stereogram # B % A
Wictcbdy, FRIDGNELHSRIETHD EE
Zbhic, 40, BEELOHEH LI ERRFE TR,
DEEE F, B3 % T TOREEHH CILERIE
BB bh s, SR TRILERXMHT 0
hOBHNEZLEE L, 5~15%Ti, dHixerER
2REE S fr o7, —F, VEP LT, 5% ETcorE
{84 % T!¥ binocular summation (X fEET B85, Fh
Ll E o % EE ok EET T inhibition D TH - 1z,

MAREISIC L 5 VEP &R & LEMEATE R
LTk, EHI®EOFEEICEZARR, BEEHY
1%, 40 LFAFORERE YA THERO O
HRck L ETHE - E LENES X O VEP ET

Static random-dot stereogramiz X % Z{&# O VEP « /Jsafl

101—(101)

et LTk h, VEP & LEMEOEE BT H &
FHE L, LaL, SEERLAL S ASEBED
BEITERIC S JIETHE > T oS
W, DEMEARERE VEP OBEN LB LA
E X b, KRIBCEERE ORBHEEKE TOG MO A jEML
BuweEZD,

2T, —EMBHREEYERL THALTERRIC
totcBE s, 2B I W AEHBALL-THELTE
73854 & Tk, aniseikonia tolerance (1R -T< %
boltEX LD, EERBERIICECTAREEEIF
ELICHEI, SR0ERICELNRD L 5 elEO
summation #\fT 742415 @ 4, inhibition 23{T et
LONFERDBH LM THSH, BERETRERERET
R, BB A G-I 0B HBE Teb
NAHZENBRC E, 123 EA LM Knapp @ #H|
CHTREHDOT, FICRHEERY L THRICAEER
DFETHELTY, MRGREEORFELELLED
REGBELYET L@V EELZBRE, LA A
FHRGEH Db OB HBE O RE O AR L
5., —JARETRER TR, EEOIEUAIFEEHI
LTI WHATREGELZEDEZEMDYH, ZOBE
ICITREIC S D L 5 e B A L U D 0 ERE L,
i 50k, T E R O RE G R & RO pat-
tern VEP 2 1T/z\s, WRIME 0.7 {EEARTZ &
EHRAELTWA, ThEEEL MBEREBERER
ETAEGRE DD, KIRPMBCS LTTEErs b
MRREREOIEEORENHEI NI LD THA L%
z b, SEIERERRGAOILLY IO MR LD
Bl tErind TlisbhVWRETHA S, BK
BT EGEHE R AT T H L%, AREHEK
B ARENLMEROERZEXE R LTV, L
BT, KMOBFROGOESMEEE L bR T
% VEP ok v B cmRAER LT s
BELDLD, MRE~OTHELANS I RIEEITH
BB E SRS, BEREHCS - CaEX
AERPLAEHEEIFET E, SR E - iR
REEEER A U 520, BEHcs - TEORED
TRED DB B LB D, Tt OTRABAEBIE
LBt L 5T EBGEL EOBED LD THN
X, MREEEoRENHEEhL D, T0E0
critical period (X\ 27 EZBIL TIE, RAFHMI
EEFEEh Tz, SBRIhbD ROV
KMIC ¥ B ERIC TERERFMICHA L T <
BERHBEELD,



102—(102)
X #

1) Duke Elder: System of Ophthalmology. Vol
5, p507, Henry Kimpton, London 1970.

2) Crone RA, Leuridan OMA : Unilateral apha-
kia and tolerance of aniseikonia. Ophthal-
mologica Basel 171 : 258—263, 1975.

3) Campos EC, Enoch JM: Amount of anisei-

4)

5)

6)

7

8)

9

~

100

110

konia : Compatible with fine binocular vision :
Some old and new concepts. ] Pediatric Ophth-
almol Strabismus 17 : 44—47, 1980.

BAEFF, EE 2 Aniseikonia & WlRRE &
BT AaHrgE. HER 84: 1619—1628, 1980.
B 18 LHEX 8% X BERCBIAT
EHREOHFBRAR, <2—-v ) -4 AL VERK
& A MEAFE@EECoT, BEE 90 301—307,
1986.

Petrig B, Julesz B, Kropfl W, Baumgartner G,
Anliker M: Development of stereopsis and
cortical binocularity in human infants : Electro-
physiological evidence. Science 213 : 1402—
1405, 1981.

Braddick O, Atkinson J, Julesz B, Kropfl W,
Bodis-Wollner I, Raad E: Cortical binocul-
arity infants. Nature 288 : 363—365, 1980.
Lovasik JV, Bishop D: Short-term effects of
induced aniseikonia on binocular pattern VER.
Am ] Optom Physiol Opt 61 : 513—516, 1984.
IhOBR, EEFTE, B #7486 Fy
FeRF VA ST AL BHEEH VEP BIMERD
AfE. BAC 37 : 985—990, 1986.

RE 2, BRET, #EEI BHXE HLL
FREGBEHEAEFE “New Aniseikonia Tests” DB
L ToBEKIGHIZoWT, HIR 86: 217—222,
1982.

Harter MR: Binocular interaction: Evoked
potentials to dichoptic stimulation. In Visual

12

~

13)

14)

15)

16)

17)

18)

19

200

21

HIRREE 2% 15

Evoked Potentials in man: New Development
(Desmedt JE, ed), 208—233, Clarendon Press,
Oxford 1977.

Apkarian PA, Nakayama K, Tyler CW:
Binocularity in human visual evoked potential :
Facilitation, Summation and Suppression.
Electroenceph Clin Neurophysiol 51: 32—48,
1981.

Wiesel TN, Hubel D: Single-cell responses in
striate cortex of kittens deprived of vision in
one eye. ] Neurophysiol 26 : 1003—1017, 1963.

von Noorden GK: Experimental amblyopia
in monkeys. Further behavioral observations
and clinical correlations. Invest Ophthalmol 12 :
721—726, 1973.

Ikeda H, Wright MJ: Is amblyopia due to
inappropriate stimultion of the “sustained”
pathway during development ? Brit J Ophthal-
mol 58 : 165—175, 1974,

Ogle KN: Researches in Binocular Vision.
Saunders, Philadelphia, 1950.

Cowan A: Monocular aphakia. AMA Arch
Ophthalmol 49 : 473—474, 1953.

BEE— AR AHESFREMOTR. B
JGEESE 62 123—135, 1985.

HETE, BAPHEF, OB A, #HEx 50
DEEOVAERILE L ETHE—LENER L O
BIAEEME—. AR 91: 347—352, 1987.
mEEE—E . AEGROMBRH I LETHE
—BrERELoMECoT—, BIE 72:
1415—1428, 1968,

WWAR#F, AFETF : sstiomREEE T 5
roe. 1. mEEEESERO MBS S L U ERE
BlgEEmA o B B EHRG, BEE 73 603—608,
1979.




