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Abstract

The studies of form vision deprivation amblyopia have been made with special reference to its
incidence, symptomatology, pathogenesis, prevention and treatment in two research periods of year ;
Period I (9 years from July, 1959 to June, 1968) and Period II (13 years from January, 1972 to
December, 1985). The incidence of the six kinds of amblyopia (strabismic, anisometropic, ametropic,
microtropic, meridional, and deprivation amblyopia) among all the out-patients is 2.5% in the Period
I and 3.0% in the Period II. However, the incidence of deprivation amblyopia as compared with that
of the other types of amblyopia is much larger in the Period II (7.3%) than in Period I (3.9%). This
is possibly due to the decrease of other types of amblyopia in the Period II. The association of
exotropia is much more frequent than that of esotropia. All the esotropic cases showed refractive
error of hypermetropia both in the normal and affected eyes, suggesting the accommodative factor
may largely be responsible for the developement of esotropia of the affected eye. An evident abnor-
mality was encountered in pattern reversal visual evoked potential (VEP) in deprivation amblyopia,
while flash VEP showed a less evident abnormality. Four types of abnormal patterns were observed
in the modulation transfer function (MTF) in the cases of deprivation amblyopia examined. In order
to prevent or effectively to treat deprivation amblyopia, the study of visual sensitivity or critical
period for the development of deprivation amblyopia is essential and has been made from various
parameters. They include (1) unilateral lid closure for a week or two since birth in the cases of
unilateral congenital ptosis, (2) unilateral macular hemorrhage at birth lasting for several weeks
thereafter, (3) the period of time during which the “crowding phenomenon” lasts, (4) the responsive-
ness to the sound eye occlusion, and (5) analysis of 191 cases which have a history of causative
occlusion of one eye early in infancy. From the data obtained in these parameters, the visual sen-
sitivity in humans is likely to be less sensitive for nearly a month immediately after birth and increases
up to the peak at the 18 months of age, when it starts to decrease again with a waning slope up to the
end of the 8th year of life. Under these studies, it is not difficult to cure visual acuity of deprivation
amblyopia, if treated early enough. However, it is still almost impossible, at the present time, to
preserve good stereoacuity in the cases of deprivation amblyopia. Therefore, it is very important to
demonstrate the occurrence of stereopsis in early infancy within the very sensitive part of the eritical
period. For this purpose, we have developed a new apparatus of the “TV-Random Dot Stereo Test”,
which enables us to examine quantitatively the level of stereoacuity in infants without any false
positive and with relatively high success rate. Therefore, to prevent amblyopia, it is suggested that
visual acuity is to be evaluated by the PL method and stereoacuity by the TV-RD Stereo Test. The
realization of this final goal of obtaining both good visual acuity and good stereoacuity, should be
achieved in future with every possible effort and with extensive researches in the physiological,
psychophysical and morphological aspects of stereoptic function. (Acta Soc Ophthalmol Jpn 91 : 519
—544, 1987)

Key words : form vision deprivation amblyopia, sensitivity of visual system, visual acuity and stereo-
acuity in infants, TV-RD Stereo Test, VEP
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#8, VERROHE L TAEV, Lal, B
fERFORAERP DL TV 536055, X
B R @ 1 il B 7o 350 TIRE H AR O R EML,
E#18F @ 5 H104 (55.6%), AFIFD 5 H 2 #i
(22.2%), VEISHD > B 24 (25.0%) THH, B
B RET AHEERAR, VELEEEOMR
B bhich -1z,

(v) HRATEE O R4 R & & R R R E 2 %
Tt ik & OB

651D 5 B, 1A 1AM FEEHER 2 % 7
FITHI, EAERO 26 E &5 2 AMOEN 2%
7o fA500, AR 1B & X b eIk X i
o 18R o &5 3 B o B RAYEERT 2 5% - flas 3
B otc, 05 HIEERYOFERL - T
536FITHE, 1AMOZ2OFEREENAIL8 6, o
5h, EHEMEREEMI4H (B50%) Thote, A
ZREG 2 AR OIERFI2TH & A5t 3 B DR F)
Hhe TRt D5, B RE G120
(42.9%)TH -1z, BILFEEAER 2 kE L cERIC
PMRAERBET HHERHBEOMCENAbARL -
ol

(3) /M
PlEwmh~te & & < ERTSSERICIE, SRR O & B
RS, FRELTEZBRDBZ &1L, RS
fee MR BEROFER R ERETHo,
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55t AR O HI i A F L 7 BE R AR (sensory  sec-
ondary exotropia) (FEOLDEE L HhE, L
L ARHE 2 R ER & IR o 4T 85 & RS FRITEE
<, PRBEZRT 9o dzit, —0.5D ¥n
ME 1L ARy, ARFCHASET LU T
BROBMFEY B L IETEEbRS,

EEEOIKLRME, &< B0 BETAL0ME
L FERE G, FTROE L e5THl S A-V Bl
Widbh, Lotk EREGAEO H 5 ABIRES, T
FCEE 2RI VEREHL VS, oz ki, K
SERMEO T, —RIZE VSRS ABIEE X 04
ErEeEWHIBEELEHoMFIcH Y, THE,
BRI BT EBEoIREY, Rotats i Ei
MloREEOREHEICELY ), TR 2 3
SELH-HEUDHBLEELZLNRS,

R EAE O & OBFR T, SRR EARE, A-
pattern & V-pattern & ORICHiFHFHEFE XL
5B bhs,

2. EWrE8E 0 VEP

EWTGER O L ORIk 1T 5 BRAERSENE
bR D I, EEEHRO1061co\T VEP %
BEt L,

(1) fEflE X UHE

FE0E, BRI ES, BHNCEEROH LT

Case : C.S. 19y.0. F.

(1.2)
Y<(0.02)

Normal
Eye

Amblyopic
E

FERERERTEE 4 « R

8—G20

B ARE T H o o T B 10612 o T, pattern
reversal VEP ¥ X 0 flash VEP ###& L1, #&s
HoFMIL ToZ L Tth 5,

8 4t

pattern reversal VEP
check size 30
frequency 1.75Hz (transient)

13Hz(steady state)

luminance 88cd/m?
contrast 80%

stimulus field 25°

unstructured light VEP (Ganzfeld system 2 X %)

energy 66mw/m?

aCER S

time constant 0. 1sec.
high cut 100Hz

(2) HBRRIUEE

¥, RUMTLENC L 5 BRI s s o fE
#l% VEP & & iR,

fEM C.S. 195%, .

HEER L b ZERRER A & Lo B IS R o i A RE 2
L, BEOLDE®R2 D Anb 6 » ARMERYED
THA#E % 5 1,

®W ohH 1.2

£ .0.02 (nc)
B IER

frequency 13Hz

VEP

Form Vision Deprivation Amblyopia
Pattern Reversal Flash

13Hz




Amblyopic eye

Latency (msec)

130

125

120

o
1

110

® transient
o steady state

=
o
i

100

95 T T T T T T
100 105 110 115 120 125 130

Normal eye

8 TEREEIEMEH10IC S b iu7: pattern reversal VEP OfEIE s L O

Latency (msec)

Amblyopic

75 80 85 90 95 100 105 110 115 120
Normal eye

9 MRREEEFER106IIC 4 b i flash VEP Okl X UK

10—(528)
i Amplitude (V)
-
40
z 30
%20* 5
10 4 ‘o o = =
-
] o8 2 Q Ii 7
0 20 30 1] 50 50
Normal eye
50 Amplitude (uV)
50
« 40
S 301
£
-< ZD -
10
0
Normal eye
£, —3.0p=cyl—1.0, Ax. 180"
B A7 S FR104
ERA D () RARLES
iR & () ER
VEP @ EhRZ=EBHE

Pattern reversal VEP ¢, #|# A 1.5Hz (tran-
sient) 1k » T $13Hz (steady state) 2 X » T iR
BoEAZEIBDCEETHS, Lirl, BRIZOW
THEEREAEE L ORI, ¥ flash VEP TiX
R oW T L BRI S W T S BERE R bRR
ot (F7). 10F4F-2uTo pattern reversal
VEP OiRIE & #E 2o TEE T hix (K8), tran-
sient T, RIBIC 2 T2 FID EAZEO IEHERE A %
BLCREHELYRL, BRcoVWTL2ANELEEDIE
EEBEICYE > T\ 5, Fio, steady state DIRIFIT
16I%ER< 9Pl RELZX AL, BRIXEHH
EAZEOTEHBANCEE -7, ¥ flash VEP iz

WTOLFIORIE (K9) T, RIFBICEH T H B
BT 1AMV ELHZEDEREEA &I T 5 04T,
o 9 FlitF o EHEFEICE ¥ - Tu % 425, pattern
reversal VEP & flash VEP LD K HZERTHA L
Bbhs, 2EAco>WTZhbOMRYE EHTE
4 (3 6). #L, flash VEP icowTik, EEHD
LRt RECEFCREORTE LR T
FEF S A bhioDT, 4 2 LICFFll e BnET
H5,

(3) /&

VEP ##i24 H, 83 X O o 7 REA: 2 4 A A
TE—2DEELFHOTCHHLEDLIhDY, BES
%, BERERRTEL, FERfch S BEORAS
HHTE, HoTHHRTETFRBENTERL L
WO RERS - TV B, FRIICEETE SEATE,
SRARER, MEBOBTIEEL, whE/L LR
BEFBMLTCWAELTRIZENTES, LichiaT



WEF624 5 F10R TR R 55 1R - SEEAD 11—(529)
®6 MREHENSEHE10F11 2 b hui pattern reversal VEP 35 X O flash VEP
Comparison of VEPs from the two eyes
Pattern Reversal VEP Flash VEP
Corrected —
Gase |Sex |Age Visual Acuity Deviation Transient (P1) Steady State Steady State
(yrs.) Amplitude | Latency Amplitude | Latency Amplitude| Latency
H.K. | F 15 E_":‘gz ET AeN | a-wN AaN | A=K A=N | A=N
M.s. | F 13 f_‘f':'gz XT AGN | A— N A&N |A-N A= N | A=N
R: 1.2 o
C.S. F 19 XT A & N A— N A& N A— N A= N A= N
L: 0.02
H.N. | M | 16 Ef‘l"gz XT AN | A= N AN |A-N A=N | A=N
Y.S. F 13 S ET A& N A- N A &N A - N A= N A= N
L: 0.03
R.1 M 1 Ef?'g3 XT A < A= N A¢N |a=n A= N A=N
S.Y F 10 E?gs XT A & N A — N A CN A= N A =N A =N
s.T. | F | 22 S XT A¢N |Aa=N ACN |Aa=N A>N |A=N
R: 1.2 =
H.M M 14 Lo 1 ET A (N A= N A= N A =N A= N A =N
R: 1.2
S.K F 14 L: 0.1 XT A « N A- N A <N A= N A= N A = N
A: Amblyopic eye &€ : Noresponse in the amblyopic eye — : incomparable because of

N: Normal eye >,<

Significant difference

no response in the
amblyopic eye

= : No significant difference

VEP ##i# o FHROHEICH A Z L XE#TH
5, JREAEERTER b 7o\ RS RO TR BT ks
15, fods, TR REBREOEEELLEZ LD
PDEENELBRB, LL, Zofodicid, Eflo
FWRPRALRBH D L L, SHBLENSBHOBSE
HEPPH R IBEIRARE G 2hOMBEIE X
nTws,

3. EHREEES

M, BxoBBHERCE VT, <, #AELY
BRI E AR OBEREL BT 2 HEO—DE L
T, laser T &#8% A\~ 7o MBI B R 0 2218 3 o Bk 1
(modulation transfer function LI# MTF & &34) o
AESEA S, #2008 hTEL, F2TES
B BRI RE R 2 BRES L 7o B (Y Ao R 85 R 13l o b
THAFFREOWE 55 MTF 28E L,

(D) fEHI L ¢HEk

PR B A D BE & s 7o BN ) 7 B B B340 C AR )
B H2IMICE L &, BACEEED HH130Ic-o
WT MTF o®E T -7, EEER 2 FHRINIC o
Mo E, BREEHE2 G, ST 5AEES
16, AREFHECRTIZL A0 106ITH 5,

BIE % E X FBOE & LT #&633.8nm, 0.5mW o
He-Ne laser # I\, Dove prism #[Bl#5+5% = Lic k
hTHROHREE L, BERALSOEHETAER
% & EESEHEIZoT MTF 2#IE U1,
WEELS ZHCHELYEE L, WX Maxwell
L, 25 550cycles/degree o & T i % 5 6
HERL, 2v 722006 EHL, FHELER
ZTRHREEX TERIEL, 5H5EDFHELRD
7,

(2) BELIUEHK

BHohi- MTF oFf REERIC L b 4 Bz i,
I Bk eAEHEE b » TEREMETFT LTV 588
EHROME L T FT T8 ch 5, IFHEILHC
bl BREMETLTWAAY — 7 MERNE BT
LB, MEEOaRE — 27 2RI, B
OEINCHECRERME T 2R L st b, £ cut-off A
BEOXEBEBROTh EELLRWE, VR -7
B Te\ 28 cut-off AEHAEFBCH L CEEE
RS ®E 5B ch 5 (10), KFEEHRCH LT,
I8 44, %360, IVE 64, BEMSFCH LT,
T 440, TIZ 3@, I 261, VR 4 BT -7 (FE
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0.01F
S
2 o
o
=
1 1 1 1
1 5 10 30
Spatial Frequency (cycles/degree)
(Im)
0.01F
S 0uf 4
$ | HHu
= ¥
ﬂ"i.i
'i"i{
1 . L Il
2 5 10 30

Spatial Frequency (cycles/degree)

B0 REREEN 5SS R 1301 & O fo 22l s Bt o 4 o HR

KT HRETEWTSS B S b Ao 7R B R

Modulation

Modulation

H iR

2

1
5 10

Spatial Frequency (cycles/degree)

iy

(V)

)

1

1

2

L
10

30

Spatial Frequency (cycles/degree)

£k 9% 5%

Pattern Orientation

K.K M 16 Entropium 0.1 XT Temporal 4] mn

¥l F 1 Entropium 0.2 Sl.Abnorm. XT Nasal | I

M.T F 18 | Entropium 0.02 Sl.Abncrm. XT Nasal v v

H.K M 9 | Entropium 0.2 sl.Abnorm. ET Nasal 1 |

K.H F 9 | Hordeolum 0.09 Abnomal X(T) Nasal v v

H.H F 16 | Entropium 0.2 ET Nasal | | |
S.T M 13 | Entropium 0.2 XT Temporal 1 1

K.S M 15 | Entropium 0.07 Abnormal XT Nasal 1" I

Y.E F 9 | Lid Trauma 0.2 Abnormal XT Nasal 1 ! T
K.E F 8 Trauma 0.02 Abnormal XT Nasal v v

K.l F 22 Cong.Cat. 0.05 Sl,Abnorm. ET Nasal v v

MY F 20 | Forceps Deliv. 0.1 Sl.Abnorm, XT PF ) v v T
Y.K F 8 Cong.Cat. 0.01 v v

MTF: Modulation Transfer Function Cong.Cat.: Congenital Cataract Forceps Deliv.: Forceps Delivery

Sl.Abnorm. : Slightly Abnormal

T

iz id s L, W20 20 EofERIE T o
R Z R THA % <, BH20. 1L FofEFI <, TVE

OB A RTERED -1, TRSENEE LicT
TOEFANMRBOEREZRLTEY, ERoREERO
AL RFERORTONALELBEE LT L
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bhad, Lal, BEAREOROEOK Y SR
DML OBRICOVWTIRFERI T TA S, T,
ERBIHI 35 1) 5 BB T iz 4 5 h 5 Bl o |
Th, SHILEBRFALET S,

(3) /N5

GBI - 12 13RO FER A H 15 b At bl A B Em I
FLDHDE, (1) £AEEEBCOREDET, (i)
e 2 BMERBERA~BE D B\ 2%k, (i) cut-off
REHDET, Gv) F—EFCR T, KEESIC
45 MTF $E & EEEG IO T2 BRI AR50
nhbhi-ZtThs,

4, MAEHORK

ALHTEE LA S & ABICEIE F 0@ s c iR
REREOTEABEL DD LF I <MbRT WA,
Wiesel, Hubel'?"®D % 2 R4 L O KB = o —r V[
B 2 b 7 5 AL KRBAFOMBE L LTHET
»H5,

81{Fl D EMTES Bz o\ T, ARISSHEIC X 5 [FBFE
tr il (—), Titmus Stereo Tests iZ X 5 &R & 4
IR EGRTH-Tchy, ChidMRoERTHS, L
L, BHOX & 0 RBIC L 58I IS A 45 & 81404,

TERE M55 4R - EEAD

13—(531)

IEFRIG2TH, LSRR 2206, &) 5 6, H&TEE27
FlCH -1z, WEPRCET 5 HBESMBROTEE" S
Dietih, BREO &L VEBRICL ZIEERIED, BE
AJEET & » T HEMI DR 0276 b 2t T 5 = L 123EE
ICERER L,

ErREERERABIELT, FROPLERLED
MG L FARROBEL LtliTuwbs, 1BO
W X 0, ORI IEIEEG, EEXEO path-
way wE LI FWHBHAYE-TVW240 L EBbh
S, BEHMASOEBICI ), BWERETH LS
BEZIERPERTVTH, bo b b SBED I
BELT, FOEEPLEOIGIIMEI RT3
PlbHrDTHAH,

VI Critical period (sensitive
period) B3+ £

Hubel % Wiese?™® %2 U LT3, 1 exad
FEolBRoKRREFLIZLIE, ChboEMIcEs
FAHREREEDRZHIM, 858 R4E o critical
period A4 #H# 3 A AL THB 2 L RIAL ST AR
LBRATWS, ¥ifce btk 5 REEBEzowTh,
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HREEE

9% 5%

£8 EEE BRMBLTLCEREARRE FELRAORS, RS X R

Case Sex Age Ptotic eye clnszer':og.tc;fr I'i:i'ﬂh Visual acuity D:’:;ﬁ;n Stereopsis
LMW M ™ L-eye M ol ortho No definite response
2.H.NL| M % L-eye ™ . ek Ortho Titmus: F(+)A(3/3)C(9/9)
3. H.0.| M m L-eye 2w o Enoeud Ortho Lang: cat(+)car(+)star(+)
b, A.T.| F v R-eye 2w R 0% tavm) Ortho Titmus: F(+)A(3/3)C(5/9)
5. F.M. | M |20 days| R-eye 10 days b ((?:gll ortho Titmus: F(+)A(3/3)C(6/9)
6.5.M. | F M R-eye 10 days Re1-2 (avam) ortho Titmus: F(+)A(3/3)C(8/9)
7. K.T.| F 17M R-eye 10 days oo }'n‘:z:]] ortho Lang: cat(+)car(+)star(+)
8. T.H.| M v R-eye 1w ik E:z; ortho Titmus: F(+)A(3/3)C(5/9)
B Mae | F ¥ R-eye 10 days b ortho Titmus: F(+)A(3/3)C(9/9)

10. M.1 F 2y 4m R-eye 1M |l‘_ gi Ortho Lang: cat(+)car(+)star(+)
M. K.F. | M | av1m|  L-eye 2w L ‘[;:g; ortho Titmus: F(+)A(3/3)C(9/9)
12.8.F. | F | svom L-eye M Ve ortho Titmus: F(+)A(3/3)C(8/9)

=, SOME0RL LN DB, EELINIFERLD
EanAF A Y GHERATHELTE
7o, SEIZELIEAZBPLTRD AT A -2 —X
he ik A REORSE AR L.

1. 4EEORZM

(1) &FHFRER TECR 5 S EEO R
Fliz >t

SR R RARES T E A ER S AR L sy
CERMELVFEELOTRMNOTRLEIATHD,
FRBEOREN S A BRA, 2, BT ERE
—BRe TAHARTETIHERALHER LTV 500 L
Zzbha, LosLissb, SKERIREREFEOR
iz, HEET ) —EHM, BRI TECHEL T
Wi D A HlickE A EET 5 (F1D, FEFELI,
B B IR ERER O B B 12011 o\ TRl 4 O SRR & Bead
LARER(ES), BRE1AALRT, FhICHE
R EE A A TTEE Cd » TER TR T T BIiF 216
B bhl, 2oz LD, b TIRAERDOH
14 ARBEEORSHIMEL, ZolEofER#D
EWIEREREIMECEE LR S, AREAAE
RO SEEHAEED, SBREENSIEEICH VO
i, BENHBOEMSEERO 1A Az, £OR

e REMMICE Y HEEK BSOS HLEL DR
%,

(2) 4 RpEtm

HEEHEOHEENROWE—20flL LTHEROE
BERHIm A E 2 b s,

i RoEBIRH M s EERE S B LT 5%
fees9) L gRiB AR T A0 I0B D,
HF LIRS OREFNICHIER A ATV, B
HEE 4o MR L I VR 1 ~ 28R o s BRI
W & A A, HEGRH MRS, fihEemT
M, FLBRNCELIORLI~2HA, LECIEHE
EfmAET ML LIELES s (H12), EELII,
= o X 5 I FERL0HI 0 H i R O HBERE 2 BT L7
R WERo®RHERLSRT, BT TIEM
L, RIETE 36iE500~1,200sec. of arc DIL
FEREARLTW(EEY), e THER 93, £8RH
70 <, HHEHA SRS MEATH M2 4 » Afi &,
FLICRINT A5 H ARFETVS(HI3), ZofE
v, MBI, BRSEMCERERL L pREL
iz b BEIZALRT, RLZEMTHY, L#EI0A
BER PL. Acuity 1%, HR0.2, ®E0.2T, %o
BhETL LRS- T, #ik3 %5 TV-R.D.Stereo
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HREHAERTE 1 « HEAD

15—(538)
®R9 FERBHSHMOI0FO®RN, SEEE OB
Caiia Sex Affected | Duration Initial Exam. Final Exam.
ays of Hem. Age V.A.(PL) Age |Visual Acuity Oc'ulgr Stereopsis
Deviation
i e, | B R IMm mo| g:g;g 2v4m t gg ortho 1200"
B G | R 6 W M t g:g:s M t g:g;g Ortho
3.s.M. | M R 2 M 5M i g:g(’]s 1y 2m o gga ortho
4, C.K, | F L 6w 10M Ef g:;s 1Y 7M i g:gg
5 Ortho 600"
5. A.0. | M f ™ oM -y g:gg: 1Y 3M o ke ortho
6. M.S. | M L 2 M M E g:g;s 1¥5M t g:gz ortho
7o MMy | B R 4 M 6M 'E g:g?s 2y ﬁ g:g;g ortho 500"
8. K.K. | M R 5M 3m i g:ggg 10M i g:g ortho 1200"
9. Y.A. | F R ™ 6M i 3‘_3: 3y 10M t g: Ortho
10. K.N. | ™ L Im 4m v 0.0 | ': 3:: ortho 1200"

(P

12 #F4REBmAH Do 16(L),

2 B SRS

P13 4 DREELm, MEATHmO 1461k,

s

A AROAREHE (F)

9



16— (534) AiR£EE 91% 5%
Visual A
Azc{lljity o l1l2]3lals 6]7 8]0 ho{1112/3)a 15]16/17/18[19[2000d Tota
1 ; | I e
Lt L 2,
12} AT Poort | | |yl [3[3[3]el2l2] [elo] | e K
1.0t ,'1 oo ojeesiee [se|leeele o .
o [t
orf 1] Fair** . 6
.81 N H . .
ol AR
' Cod?** H+ MG 26
e e (2 L KL BN BN J
Meant1 S.D. «Poor : 0.2 or less +«Fair : 0.3 to 0.5 sesGood : 0.6 or better
o—= Single Landolt - o s J .
e RIS EMENIEE EMMELEN) 68PN

1 L

L
3 4 5 6 7 8 9 10
Age(Yrs.)

E14 3L HI0EOLEE B8RO F O L2 N
L UFSE W RIOFIHET b I RERZE

L

Test IC X BRIFARIGH R E e ofe, Zhid, FBH
RAC X 5L D0Es, SEOTICILEROTEEE
Bk A b iehd ECATH S,

2. HASUERBED, L A-BEORE
MATTHEEE S BFIL AT, Irvine®?,
Bangerter®ic & h BHEBHDOKE L Sh, EET
iz o EeSh L Thhi g offEr i bhs,
Lil, $ECERBRELYTTI0LLT, HEHR
HOBBEEZLRT WD, FEDLI O[NNI
HEL, tokihRASTHEERSH, EFERCE
WTHEBREC A E TR DERETACLIRLD,
REREOTHRRM2MA FRE L THEFR L., T
bbb, IFEIVIEEE CEFRT LIRS0
FOLORNEFIEVBRNRARELAER, 8O
Fbhh TR, AEORNCHIANEEOENEDDL
Nics® (F14), ThbbBfEl [FAoHREERS
NEDFMETCHEETLH EnD, £ rOREDORE
IZEIFE SO EbLH ZAETOIL DT L
biEm A B,

3. EECNT ARE

WS E A B E L fl T, i b BRI bR
ALTHNBEIB ALV LRAROEE TS
%, Bk OENESE O BRI TE IR T, WER
IR AEENLEHBRE L AINE <, ZoROE
KBS AL, LeBIcis - TRRERBFE MG S
ThHEBEOHENFE L RTEALALNRDS, £C
T, Z?k 5 RERESHIC o THHRERBIAEE S WD

i & EERARA M i £ RN TH

DHEOBE IR 2 1027 (F15)%, ZoER T,
2 FTICIBEAEE L 2 Ml L b BIF 8 Dk
Eh, 21D IEOKDL Y T COMICEELYMEL
1o48FCik, RIF247), R 46, TR206% 5
L, BHHEOFED L fl & EBGHFIDHEEE L,
Lk, 9EHBICIiI U THEYEG LC18f0k:
DS RIFRRDBEE R LR 1AL @D bR
Piots, ZOZEsb, b b TEREEORST LR
LY EEOELHEE TOSL DTIREhAIME
Ezbhb,

4, FREEERT ORFEE - HAR & S3RFLE DBIF

1 IR R O BEE O H B REFIH, £ ORFH -
Bz X hESEoREICED X 5 RS ERTHE W
52 LY, 55@IEE D critical period & &5 Tz bt ii
BOTAKYTHD, BHZLIBCHEF L1 L
WFEI A BN L TI9LBic 2 T AT & N 2 7. Bl
I BRI SEE BT o0 B R A e LRI R L, At SR EY
M ORI A E L, 886 (FH0.2LLF) EBA,
IFIMEA L AR TERLA(NG), 1:EMEEEHEIHR
SELEMBCE T ABRAMARTIFITH S, T05b
184 A % Tisifi¥r % 5 - Fl4684%) (95.8%) THh,
Bh o 3F24H Bz 2, 360 RiiEliShicbo
N1BlTh-tc, Tibb, 1AMREOEIHREOILE
Br Tk, 4184 AEE THABRICLAHELE.
Tibb, OB CREEORIHIIEDS TE W
LEZLRS, LaL, BEEEAEL LB cohT,
ShIRDFERMPKEL Lo THBIRABEN LN, E
Bicsa il BAE S EREIEN S - LR REWE
BTHEZ bR, 4k lIRoMEREZEL,
EEABAEL THRE LY, REBCABEREYT
WENAECRECIIE  BREEXRDILh it s




BEFI624E 5 H10H

HRBFEERTSE ., - A

17—(535)

e AMBLYOPIA
o: NON-AMBLYOPIA

A

12 ¥

A

10 ¥

A

1

A
Niwlalo|e
< |<|=<|=<|=<

=
(=]
- * oo
-
o
[ ]
o = .
(=1
s S1Y9m a
= =ivem L]
=
= <|v3im o
“
=2 = 1v ® ™
-
< < 1w . o
Ls s 8 M : °
= = 6M™ ° .
(=1
- = imMm [ ]
= = 4mM . °
= = A .
= 2M™ ° (o] ]
= 1uiER e . . ° H o 0 0o o
aws =3w |88 HD Oee . ° o % o
o (o] 0000000 00000 0O O o 00 © OOOCD& 000
o 0 00 0 g0
APPROX.|© o8BS °e
T
1w eoo™de o o .
eo%%e , o .
*2%, ° .
oq e oo
00.53. Sesccese o e [
0 2 4 6 8 1012 14 16 18 20 2224m 2Y6M 3vy 4 5 6 7 8 9 10 11 12 13 14v

(2v)
AGE AT ONSET OF CAUSATIVE OCCLUSION
16 F AR AR TR BOEET 0 BEE D B 5 1916 17 2 S8 0 SR

b, MM IEEIEEE Lo TV ERITH B,
Flodz, %15 AURIEE-Ti, 15 AUPO
EMOIVCTh A BEARE Lot b, =
O e b OREORFHIE 2 EAHES T

HE5Bbhs, 1EBENOBREENS - TLHEEY
FELeBilE, BIEELTFELCERELEVD
THERRIACSWERILSD, LichiaT, oot
WL ROEMS, BRICERORA BRI
TeflbBbh, 1IROEMELS b Iehis, IER/BE o -
TWAEFIIMICEEBIRTWBEE L bR,
THREREEHELR TS0 TRV, 1L, £
e LT, BRI Y, ¥ EEAMESE
W5 ix EERID S MERICH S L IXHETH B,

1) F#%

Ll X525 &, bt OBE ORI
BLEIWOEE TOIE, CoEHCHEORBLL
SERENSL L 5B A, von Noorden®®i, b b
DEFHITIESEECLL, DEBRSHEINETS

-
—

DMEEEDD D, TROMNEME E PRI AR 1o 8e
MELECLHIZREL T35, Vaegan®™id, £< 0%
AEBAEOHEORNFRESITLC, L4 » A
i ERFHESME L, 6 ~300 BOB S - L bE<,
3 ~10aE D RNEAR B R Eh B2 55 L kT B,
Lisl, N9ma e, W< LEMMBEELYERL T
beficiebitwval v Rl LT, WK
HTEDTEAWMR/BERITAE., LarLiass, FER
SROBRBHE N, BAKE > T bEBOBDA
FKolBIHAHBEDOHHEY L1z &\ 2 BEFITL S
ﬂé-’ﬂ}s&).

EELLFRICIEAY 1FERL TV 50T oic
el 15, EMRGROBTF T, MERCHIBMOEE
DOEBEREXREEH S H BHISETEHRSEN0.03 (F
EAREE), ERHBN0.4 (BETEE) THoto. FOK
MR IZRARE L F%E L, Scheie RGBT 4 < TR
HEozavie—nd X, BNLHEFEIAT LD,
REF454F 4 A28 A, @BARTH 2 LR OEBEBED
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T8M 24M 30M BY
®17 & ORE ORI

0 M

Rz & b iRER SR Uicies, FROBRREH
A L7, CoigTl, GREHELE10.03 U
EREE) ThoT, FOBRBEMSIET Bl2A 1, &K
XhiARE30.01(0.2) LdErRL, BRI6LE

4 B24 A B4, HEH10.010.2X—10.25D) £F L
BTEEDLZERL TS, ZOEHE, o&HHED
Hb, BEflEEL LRV, LaL, 450
BB\ Th, h-TO.03FETEETH - o FaHARL
EBrRoBEELIBEORNEF LT LIAILE L
bihb,

(2) &

L EoZHECEWTEALhREHEREBETHE, ©
FOBEORZHE, AEEOMH 1 BIMES, DR
KEwEL LD, 16D AMETHE - DL,
LEEECHEL TS moBb I HET23( DL
Zzbh5 (H17),

VII #5&HREROEECL S
5RO T

BHEO FHLHRBEONEYT 5oy, BEZHEHR
AR REER A T RENC TR L, ¥ EEEER O
BARKEIhEBEe, oo RAEEE,
Bl E R AR, TRRCHEROBITRYE L LH%
REhi@griy, BREEPEmNcREEBORBIESH
L, HhoRIRERAET Y C LAHCBATH S,
FOiodiE, b OREORTEoB-HIEES
ZROB NP EENOCEEL, »o&ROBENECE
BOEOHD EXEELRFRE bR, ¥k
b, L, SRoENoBIENRWHIT 1ERYE
B hE, FoRRERER ST, ToRICKE
RER 2525 Lol b, MEEBHEZRESIED
A AZV LTSS, ZOXOREELDE, B
SO 2 5L o8 Bis kL TR HER
fEk QIR ERET A VBB TR ERS,

1. ILHHROBHNE & & URHRE

AehR OB HERCET AR, &< 2 HLRBMH
WO KT BREOEFOFBICK - THE L ORE

ARk 9% 55

n
Zin
20 N
“n #
B g = o o
/
=TS
> 20~ | / ~ /
= /(W ,I \d'E_"‘“-. f’
=1 V4 i
b /
- Iu x
a -
1600 & T
o Sl -3 °
2400
| @
3200
20
S

T T T

3 38 39 40 41 42 43
(Gestation wks)

®18 4 a72ffl @ Tellar Acuity Cardiz & % PL
1B O TEERBERIESE S X OEERE

NI TW5, BroFEORNIT, RHERKR
SRR L LTHEEE L2oH B HEN
preferential looking (P.L)®9k T H 5, EH
BeTen 4% Tz PLERIC X A AL IROR D AEES
AW FEEES, FRO\NIHOFEEE TSV THRE
L,

4-[@lix Washington K% (Seattle) ® Teller HiZ X
hBAZE X 737 L Teller Acuity Card®®ic X % $i4E
o HBIERR2®RET 5.

(1) fEGIIs X UHE
HASREE CORME LTEK 2 BE TOETR
RE A2, 500g LA L8RS & Lich, 2D 5 H16
AR fe ot b RIC i o 7o b L TEHE
T X BIERENE B hich - O TRIER D O FIHEE
Hhh bR,
BERBEERcA»ALCHERORBEOIERE T36
cm OFEREAE\ T Acuity Card %81, FROBE
AnbHERSHAEL 2N E I EBETS
McDonald 559 DR ICHE - 7o,

(2) HiRB L OB

1) BARIE A FHE T B - F T2 o 7E 5 H # 1 136:8
6 BMHALES BIZE - T\ A8, 6761 (93%) 338
B ETHhote, HERO B0 ~18ATH S,
7 HEAA2MOfI, 8 HAvbH14R FToHIASHTS -
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20

No. Cases

we 107 20 107 10, 207 20, 20
‘!/lﬂca/zfuuz/wm/m(mu 40 500 400

PL acuity

E19 #H 4 JB7245 » Tellar Acuity Cardiz X 5 PL
BH O 5H

fo. TERREE & B A2 B EERERILITE.
43BiICEH » T iz (K18).

2) BEREETH 122010 5 b, BB EVLDE
BETH 520/3200% Richr -7 1 FlEE L T1H O P.
L. Acuity @3FE#{E120.0173 (=0.0082) T, &H N
BoBESARICALRN D Z & <, #/1{E20/
1600 (0.0125), 20/1,200 €0.017), 20/800 (0.025)
D IW|PFETHAH (76.1%) HLHHTW5 (K19),

RO I0.0171%, FEEEE b ol Uichys
NoOPLIC X BEYL b4 LEW LaL,
McDonald®® =P [L#A & L DHE L TWAHERB D
FHEZ, ZOELHRLHEL,

¥, EBOBIEIE ST Th, HERK Acuity
Card #48 T, MELBELNLBLOF XM b card
IKTFICBE X L BRT AL ABIEN, £
DL, card R L-BEENWCIEA B2 L, FOBITH
THEE LR,

Z® Acuity Card %, B#&IEEE?36cm TH hfEFE
O PLEHEECEFA0cm it LT/l &k,
R OAEBRERBICE VT, HELLBEERN IS
TAHRERENRATHERE 2B L, FLERDOL
Tiz< 6 7 ARBEOFMITIZ D Acuity Card #A <
BIGTADTIRITLhEELZLRD,

FEROBVHEOFEDEICOWTIL, ZBELITED
& Cloctave L hKEW | ZERHFEOEE LT,
fio|mE S ZhcE LTS, Licdi-T, BEREENO
BfEnid-fch, SHERAKEEOHFEIBLITH
BT, EEDOHNZEL LCloctave L h A X\ EH
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=

51
S0F ")

0
CIYBM <2Y <2YBM <3Y C3YEM <4Y A<

0

20 IF % P40 215861 @ Lang Stereotest 4B & K
$

Alwbiic & X, REBEAYERT S LHKE
THY, FOHERBHEENRCABEOSHDEHE
L, BEOBHO LRCEELYH S L ACERRO
BHETELITHEETLAC EBRYTH S, EbIT,
RO\ AE S ET S RIRER Y SIE L b, *
DEL RN OHELS EARLRRTHE, ERARE A
BIao ek chs, 2ok 5kllnvRiEVD
Fizfh o & RO\ N L FFICREZI T D
12i2, P.L.% Acuity Card iz X 3 D0 EREMAIE D
WETHD,

2. LRI FERORE E £ DRAIEE

AR BT ERNLRERECE, RN LRARKE
MERORESEE A THE, Larl, HERE
DiBITIEFIT KU RETH 5 3L T CHSED

21 TV-Random Dot Stereo Test = X 5 YL{EtH#&
%
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MARY I ERICERMCIEBET S Z L REHETH D,
AT\ 9 BIAEREETH - & L EFRIEICHE L
TWw5 Dk Lang Stereotest TH 5, EH LWL, 3%
LI ToEH AL 1z Lang Stereotest ##ifTL TF+ o
BUIhER I & A #eat L1259,

(1) fEFB X OHE

MREEB A e <, Dy oBRRR D 7o 3L T 0 1584
DR R Lang Stereotest #4774, 4 3 H&#
(BN A550sec. of arc) X EWFNICHERT L7,

(2) R+ X UEH (F20)

167 Anb 2@EEBOL IR TL2%, 2mhb 2
%6 0 ARG TE1%, 286 2 Axb IFAMOLIE
TU%DEREL R LI, ThX YERIIEIETT%
PlEogRERELRmTOTCERECR VVBRELS 2 5.
L#:L, Lang Stereotest & Titmus Stereo Tests X
D pTeus EEV 2, monocular cue I L A B E
TCIe <, RENRE LAY LBETED 525,
TekMBEZ L T\ 5, monocular cue O 7\ A ik
PHEENDLEZATHAS.

VIII TV-Random Dot Stereo Test

EELIIBKRMBOAL BN R LT, ~—vF
Na v a—2% B, random dot patternic X %
monocular cue 734 { 7\ HT L AL R A 3 E 2 B
L,

(1) FEFIB £ UFHE

ZOBEHEIEINECH PC9801F2L 141 v+ TV
A 2 ) — v ki random dot pattern % B L, D Rl
Hiz, red-green dot # F\ 7o [E E4#8° D M REE 2 F
h, ZONERREL 7 v EEEmOFRLEL D EHIT
FA WA O] MR T LI AE R =
5, MEMEOEEOY) Y b b ORIcE2EE HE
4 50.1% o blank timex®ETAHZ LI X D
monocular cue ¥ ELICHA X R L LNTEDL, &
DELHIEEEYHFE7 « A2 —FBLTRB EEDH
ECGLBEOMARREA B oRE, BEHLA
AL ERREAER BT 503 EREE T 5
EieoZBamEhs, LT IRUTOHAS R T
bk sy, EACBET5AMRELZZRIC
BRTA0T, MELFHET 1 L2 —OFD LERE
DROB X FEBETEZ LIC L W EHTIAROFE
HETES, £ LTEXOHZELLS5sec. of arc 726
2,340sec. of arc DHITHHIC, WHIELZLh LD
T, ERMICIERYIEST 2 LW TES,

HHE&EE 9% 55

#10 EHFSE (3 @KL 117FIcEF 5 TV-Ran-
dom Dot Stereo Test, Lang Stereotest, Titmus
Stereo Tests DRI O Hilr

—__Fan
cwmmmn | VR |15 2R |25 R

TV-R.0.Stereo 33.3% [ -47.5*_1 75.(;‘*_

Lang 0 21.0 I 64.0
Titmus 0 | 0 33.3

¥l 7 v EEEO EAPRICOTHRIHAMRT v
EhAFICkh, gEOBROMERBL, FloT v
Eex=gx LS hAREEBOBEICL b ¥
B4 AHC &L ABETH S, random dot pattern @ dis-
play time 2 v Ea—2 — X h BT E&EIERE
TE5 (H21, 22).

FEFNE, BRMERGIZVE <, SEMEE/ RD B
WELEI R AR E L, 1EARE24AM, 1M~ 2 mR
4061, 2 7%~ 3 WARmE45H, 3 A8 FloFt1THIz >
WTHRERTT - 708, ALFERDOFHED T E IR
B7ang—FENR-Th, TUEERERRWE
THEAHRE TH - 540 Br\ 126301 & & L,

(2) KREIUER

Stereoacuity 4% E= L (K23), % 0Fi{E &
EHFEERMS D L, 60 ARBILLHOLTEDOHE
(1622sec. of arc TH B, WHBEBHARLI, 62
H~124 A #&fmAFE TILFH1, 299sec. of arc (o= 337),
124 A ~18# A #i&B T915sec. of arc (¢=358), 18
7 AL H24Hh ARG TIZEE], 063sec. of arc (o=
472), 244 A X b 30H A AR T FHE980sec. of arc
(6=487), 304 H X h 367 A R# €3 FH894sec.
of arc(e=504), 36 A X b 404 B KR TI1 868
sec. of arc (0=335) TH5. 2> sL 6 A
KIEFA 1 o2 CFHEX B2 I B YU TH
D, -t DEb - ¥EHCREFTHL Z Lk,
BhhBET -2 LEZHHBEMUTHY, Zofk
BR< & AT oh TEBERRECETLTY
B, Tibhb, MAEHE LTERRIFEE-TWB I L
BERE & BICIFRNLREREERL TS LR
bhd, L1122 A618% AHTRICRE ik
WHEFRL TGS, SEEALREL TRE 2 #ET 5,

Z OBBE R T - 117602 Fih 1A, 18R, 2
B0 I Fegd TREORIERX LD & (FR10),
33.3%, 47.5%, T5.6% L bR L TR Y, FE
ishE® Lang Stereotest % Titmus Stereo Tests DR
EICH L TRANC L, ZOREKRZEORIE
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22 TV-Random Dot Stereo Test D & 2 ) — /2 BER

Dot Stereogram

1700 T
1500 F
| ih i _
£ |
é 1000+ ] + [
= ’ + .
= (]
g \ ‘
«E . J_ iy
500 L l J—

Me 6 12 18 24 30 36 42 (Mos)
Mean 622 1209 915 1083 980 834 868  (Sec. of Are)
$0. — 337 358 472 481 504 335
23 TV-Random Dot Stereo Test izt % 3556 #
A K i D 1E HFLsh R 63510 F1y 5T (ki

s, Mo iRLE ﬁﬁ}l’ifﬂ}ﬁi:l'tt TEWIES D T
i, BRTRIEERE L R0 T
monocular cue IZ & %5 “false positive” #2372 £ A%

b KEREHTH Y, BEEL L TOERILS

A BRovrthfoRmEICET 3 LB
Atkinson™, Fox 57, Held 57, Aslin &7, Petrig
L™, FOMES TEHOBMELDH, £ LTELILE
HBIEHI~TH }‘}03 Bz #760sec. of arc DITE
WWHETSH L R<T 5, Held 50#&EiE, %4 4

AEIC3EE 2 o7 i?}i]ﬁx.,.t 1 » A ofEliz60sec. of
arc ICE L2202 MEL Tk Y, chiiZEEonsd
EOMERKREL VDX WEXFELTW5, Held
bk, PL2MHV3% Z &£, random dot Ti37¢ < bar %
RE7 4 12—k ONBERECLTWBZ L s

2 5—xto Random
r(\
Monocular \Jf \Eﬁ
Binocular
with 8 4

Base-In Prism ' \ |
W 25|
S0msec

R ) R
e
[¥24 Checkerboard pattern = & 2 VEP @ ij [ @
R HT 5 Base In 7V X A DB

Stimulus

%, monocular cue DEADEHE S (XS VEHV, X5
WERRANIZEZL T, 3L Held bDFEETH LD
ZHHER 6 H B T60sec. of arc i@ T B LT huE, &£
&maﬂmbmﬁi:é TIZRAET 2 ARHRIZILE
HosEREORBERETHY, BoREETH *i
BHFIAGSoRE SR CBLATIWVETH
L2 Ligaib, ERREICE, — ORFICIIEL -4 HF{
VL ATEE I oo f0a] & Rl AR O JE TR 1 2 R s s
Wb —RIPEBEEYFBETL o ENTERY, h
I2%f L, Hohman 573 & b OB GEEREILEH 2 4
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25 Checherboard pattern ##%5 & - £ b FRH
a5 2 ALRAME oM (B, W ()

Db 2RO I BICRBECRE T2 b0 L~ TH
h, ¥7- Aslin 5%, 484 ~6 » AHKFE 2, £O
BORFEIIPEL ED2BETROILLbDELTE
b, X6z, disparity detection (XI7{ER O LB M
TirH LB EETERGEEBALTVS, 20X
5 ATAER, I HERIC T AIARORILICIT
EHETOBELEL RS, LichisT, EEDS
[BI1T - 7o (R EEHRAER (1.2 sec.) % Dot
HE LB LOTHENENY, SOITEFALEL
THRTHUEED S,

F D, Archer 5L EELOHELEULICERE
BErBHCT4» BRCIGERERDLLEHREL T
5.

(3) /&

L@EEE HOFFE L7 TV-Random Dot Stereo

HiE&sE 91% 5%

Test (% monocular cue 234 < 7o\ Z &, {RFEERIEIC
LRERAE - LR Y, BEEOEVEEET,
RO HEOEESL LT OREREOLECEDTEH
Hedbh, BEEFRKICECCENSHOFHCHEC
RA[RIcHHELELBETHLOTHS,

IX % e

EMTEE RO BRI, R A R E R A ]
BT S Z EARETH LY, EREAAECE
BROMEE AN, AERS, BEMHEESC
T 5 iR REEE BT 558 (L RAHE S
MICFERGDERYER Z LD, BIRELHE
L, #BEOBDCEEOEN S IIEREMN +ET
B, Lil, toLd#rgrETsnd, fE
OFRPIBEFHEIBACE SR T 5 Z L@dEnc b d
Rzl 2 AHTHBD, ELICETHORV1I®EE » A
b 2% 6 2 ALBNCERE Y Lt L+ 4R
HTE v, BEGREEREHOME L EROREY
#HEbei-MichkflT s L BbhsoT, 7T~8i
TOFDTOEREL, STocEREN» BHRERL
frFER ST, Frhonl ) hERoRETIEY
ML MEIIER FXRTARER ETHSD., L
foio T 2 ~ A ICEBOR N = BRI HlE T
B ENMATHY, EICKBHNOFERELRER
THZEDBLERAARTH S,

Ll B figtciaiic i iud, BRoRNAEI+
SHEETEL L ZATHD, EHITHH S b I3CIERH
HChd, +oBRaERERetdES, Lk
Ligaih, SEESSROMmRREEE, AL T
BFEOTFHRIBDTRRTHAHZ L, KATDOERD
—HTHLATHD, HNOHEFELAERLTIEY
ERAT A - LARCHEBR A -TV5Z EThD
BOT, (AR & FRFC ] & b0 W RS #oo 0 88
LEZBRS,

=D BRO T, EE X checkerboard pattern
BEAEBEO LR L, FLIEHAR o, V%
I 3B HTW5E, —HD S bOR LA ERRT
BtaosErEFs b TERVERTHES, 0
418 (3. checkerboard pattern # Hifiic SR T %
4, ™ T, pattern reversal stimulation & L T D 4EF Y
hBEHICL LS5 b0 TIREL, BADNZ L check
size @ checkerboard pattern # H-&h¥, KA OFLE
kb LEAE L LD AEERVGTWTE, WRO
OB RERNS Y S xR, @lEL DB
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RIzZE A2\ CH T 2AEREBECRB—EDTH 2
EEZLND, ZORBREYERICIERT A
iz, VEP # M\, checkerboard pattern |# iz t -
T, % O#RIFI binocular effect ® B Hh 5 IEH & 128
207 Y A A EEYAMCAhBREXHE Y, ZBo
hOE R OB OBEXYERLICE A,
7ok VEP ©#RIE1Z binocular effect 2338 Bz (K
24), FEBERCD, o THBHEOELE LR
SRR CRMED TR, REIAHEOEE LcHics
W, & @ checkerboard pattern # %2 & (1 R E R (%
DEBICEHTHHZ LT TIEREREA TS,
FloEE LR L 2 A TRELLCILEAME T, TN
ERATTECHNCELEDIVEMZ 1% 3 A7 A0
L ERBONEHEEN, SEHEMRNEZRITL, &
fr& 7o, MiRidr#ic B9 ¢ k50 checkerboard pat-
tern fIMEBIC X 2PEEZ BT -7, 1E6 2 H
KF1iz, TV-R.D. Stereo Test 935 sec. of arc. D7k
GG Ehic (X25), SHOBRYEE Lo\,

X # &

. BEHEBAZERERCE VT EAMETHE D
94f (I8 &, MBAATE1A L b 13FEM (IED
D 2 I OSSR o B JISE, £8REMN DD
TARERE N S8 8 0 SHEE BT L 1o,

2, FERBIcHT 2BEHEOMER, 18 (2.5%),
& (3.0%) oElickEhEzER LB, 5T,

3. EBBEMCH T 5 EMBEHEOHE L, I8
(3.9%), 1% (7.3%) TEHALbhih, HECH
ErEeor, BMEoREicissLELLRD,

4, WTFholBomHs, IRkl Tk
T, dBAROEFOHEEI ML TH 0, TR,
BN TEEE e fc D ERRFEL TS, Ll
WTFhoB oty I, st
FEELORICY — 2255 2 LI AEIKS TREX
NBPINENZ EXZBH®RTHEOT, ZOE -2 1T
ELRIMEERMCBT TS A8 E LS, BH%R
T 5 —BoBhHULETHS,

5. HEHEERIC OV TR O R 287,

(D ARROEFESGD, ARRIRER X F- T
R o

(2) Flash VEP i3 Z{b23 4 s {, pattern revers-
al VEP O iRIEICHHFE L BEE AL b,

(3) MTF B AR GBI AR R L,

6. b rDRBEOREHTAERIE L, £H181 A

MREENESR - XEM
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HETHELEL, TOHREEL, SEOKDLHEE
THE <. Lo LD CEERUTeRSE Yol ER IR
ThH5.,

7. REZ MR NS R O LW & G R
MT A%, PL#E, Acuity Card Bz #4E0| N
S K TH B,

8, Ao HEKEEL L TH LV TV-RD.
Stereo Test # %2 L, monocular cue @\~ Z DO
RO F s A olaR L 7,

9. EMTESHOBRICIL, BHOBELE L ICHBR
A, QIR OBBICEE TS Z LAKYITH
5,

10, VAEHOFTLEEXZDHIL T, SHEEE{D
P UETH S,

Hhhic, BEREOBESY STV AEREEILLER
REfESFFHBOFBELEICES SHBEL EFET, T, K
Proticfl « HIEE o2 2 ¥ L BEis MR R A B RS
BEEE, TEAEBRERESE, KEBHBELFS
BHHR, M ABRER B UIERAEAEHRE 6 U,
KR U BABRARESOHEEE SO0 B BB
eLET. SHEAWRCEBIGLLEZ 2 LESNE
i, BFMRRBESOFEEE LI BRILE L EFET,

(ARBFFRO—H L A REMEEEFREER OB Y >
i)
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