
学 位 論 文

片眼特発性黄斑円孔症例の両眼視機能

－片眼の中心窩の障害が立体視に及ぼす影響について－

鵜 飼　喜 世 子

博士 （コミュニケーション障害学）

2013年度

愛 知 淑 徳 大 学



1  ........................................................................................................................ 1 
1-1  .............................................................................................................. 2 

1-2 ......................................................................... 4 

1-2-1  ................................................................................................. 4 

1-2-2  .......................................................................................... 6 

1-2-3 (optical coherence tomography  OCT) ....................................... 8 

1-2-4 Gass  ........................................................... 8 

1-2-5  .......................................................................................... 9 

1-2-6  ............................... 10 

1-3  Quality of vision .......................................... 12 

1-3-1  ....................................................................................................... 12 

1-3-2  ............................................................................. 13 

1-3-3  ........................................................................................ 14 

1-3-4  .................................................................................................................. 17 

1-3-5  .................................................................. 17 

1-3-6 ..................................................................................... 18 

1-3-7  ....................................................................................................... 18 

1-3-8 (Titmus stereo test) ................................................ 19 

1-3-9  ............................................................................... 21 

1-3-10  ......................................................................................................... 26 

1-3-11 Binocular rivalry  ............................................ 32 

1-3-12 Filling in  ......................................... 33 

1-4  ............................................................................. 35 

1-4-1  .......................................................................................... 35 

1-4-2  ...................................................................................... 36 

1-4-3  ..................................................................................................... 39 

2  ............................ 41 

2-1  ............................. 42 

2-1-1  .......................................................................................................... 42 

2-1-2  .......................................................................................................... 43 

2-1-3  ..................................................................................................................... 43 

2-1-4  ...................................................................................................................... 49 



2-2  ............ 51 

2-2-1 ......................................................................................................... 51 

2-2-2 ......................................................................................................... 53 

2-2-3 .................................................................................................................... 53 

2-2-4 .................................................................................................................... 59 

2-3 : ...................... 62 

2-3-1 ......................................................................................................... 62 

2-3-2 ......................................................................................................... 62 

2-3-3 .................................................................................................................... 64 

2-3-4 .................................................................................................................... 72 

3  ............................................................................................................ 76 

3-1  ........................................................................... 77 

3-2 ................................................................................................ 80 

3-2-1  ................................................................................................................ 81 

3-2-2  ................................................................................................................ 88 

3-3  .................................................................................................................... 89 

4 .......................................................................................................... 91 

5   ........................................................................................................ 101 

5-1   ........................... 102 

5-1-1  ............................................................................ 102 

5-1-2 HB  ........................................... 103 

5-2  .......... 104 

5-2-1  .............................................................. 104 

5-3  ................... 105 

5-3-1  ( )  ...................... 105 

5-3-2 1 2  ............................................ 106 

5-3-3 3 5  ............................................ 107 

5-3-4 6  ( )  ........................................... 108 



1

�



1
1-1

2000a 2000b

60 55% 40%

11%

2010 2011 46

1-1

2010 2011

1-1 46

     .

( Kelly & 

Wendel, 1991), Terasaki et
al. 1997 . 60

.5 2005

�



.

(unilateral Macular Hole MH)

2005 2010

MH

1-2 MH (Goldmann)

20 1-2 MH

1-2 .

2012

1-2 MH

20 . MH 1

.

Parvo cellular pathway P

Bear et al. 2007 ,

MH

MH

1-2

. MH

MH MH

MH

�



MH

P

1-2
1-2-1

MH

10 1-3 1-3

5.0 6.0mm

0.35mm

1-4 )

.

�



Cones (Rods)
1 2 ( 1-5) 500 600

1 1.2
2012

( 1-5)

1  2005 p 67

Sensation & perception 3rd Ed. Wolfe, Klanender & Levi 2012 p 39)  

1-5
. 0

�



Henle 1-6

1-6

Müller)

MH 2005

460

Kishi , Kamei, & Shimizu ,1995)

1-2-2

MH

1-7

�



1-7

Ezra et al. 2007 : 

Smiddy et al. .1988 ; Chang. et al. 2008 ,

Ezra et al. 1997

(OCT 2010 p 70) 

1-7

MH 1/4~1/3 1.50

2005

MH (optical coherence tomography

OCT) 1-8

(OCT 2010 p 70

1-8 OCT

�



1-2-3 (optical coherence tomography OCT) 

( OCT)

MH OCT

Hee et al.,2004

OCT .

2010

 OCT

OCT

OCT , MH

MH

1-2-4 Gass

MH Gass .

Gass 1995 4 stage

1-9 Stage 1

Stage2

Stage3

Stage 4 . 1-9). 

Gass 1995

2006

�



(Am J Ophthalmol.  Gass 1995  p 754)                (OCT 2010 p 27) 

1-9

Gass(1995) 2010 Gass(1995)

OCT

1-2-5

MH 1991

Kelly et al. 1991

2005; Terasaki et al.1997

2005

Stage 1 Stage 2 95 2

100 1.0

3

2

�



2005

1-2-6

(MH)

. MH

. (Saito, et al. 2000; Hikichi et al. 2000, 2001). Saito (2000)

(Amslar Chart) ,

von Noorden & Campus 2002 inhibition evoked by cortical 

competition between dissimilar images 

.

Lang, 1966 ; Helveston & von Noorden, 1967, Rowe, 

1997; Hauston, 1998 . 5 10

(houmonios retinal correspondence). ,

1-10 . .

, 6

von Noorden, 1977 2 4 .

,

. 4  base out test 4

11

1. primary microtropia 2. 

. 3. 

.

1.0

2007

Levi, 2006

��



(Atlas of strabismus 3 ed.von Noorden 1977  p 89 ) 

1-10

.

Visuscope 2 3

.

                         ( 1976  p 87) 

1-11  4-prism base out test 

     1 2 , 3

��



MH

MH

MH

.

MH

1. , 2. . 3 

.

1-3 Quality of Vision 

1-3-1

(MH) . (1995) 1

2 3

(1995)

(1998)

(1997) Hikichi et al. (2001)

Scanning laser Ophthalmoscopy SLO 1-12 ,

.

Hikichi et al. 2001 SLO 0dB

0 dB 20dB

0dB  20dB 3

Hikichi et al. 2001

MH

, Hikichi et al.(2001)

Hikichi et al. (2001)

��



    

( 2005 163 )

1-12 Scanning laser Ophthalmoscopy SLO 

0dB

1-3-2
1-13 Hikichi et al.

(2001) MH

1-13 ,
1-13

. ,
( 2005).  

2 2011 p 422 1975
http://lowvisioneyeglasses.blogspot.jp/2012/11/steady-eye-posture-therapy-for-macular.html 2013  

1-13

��



Hikichi et al.(2001) MH
Hikichi et al.(2001)

MH
,

MH

1-3-3

1-14
F M P F’ M’ P’

1-14
1-15

Panum 1-15 FF’ PP’  a,b

MH
.

��



2  2011 p 168  : 2  2011 p 167 

1-14

MM’,PP’

2  2011 p 168

1-15 Panum

Panum , .  Panum

.

��



1994

2005 1-16

2 2011  p 168

-16

��



2 2011 p 167

1-17

1-3-4

1-17 60 70mm

1-3-5

LGN LGN

LGN LGN

in-put

��



V 1 V5 5

top-down

Bear, 2007 .

1-3-6

P M

P Parvocellular pathway M Magnocellular pathway 

P LGN

M LGN

P P

static stereopsis M

M (depth 

perception) motion stereopsis

 (coarse stereopsis) 

Bear et al.
2007 . MH P

P

2003

1-3-7

.

( 1-17) ,

second of arc arc second ” ,

.

,

1978 IV excellent 60” ,

 2011 . 60” 60/3600 , 0.016

.

��



1-3-8 (Titmus Stereo Test) 

 (Titmus Stereo Test  TST)

TST TST

1-18 solid pattern

Fly Animal

(Circle) ,

40cm 25 2.5 1.1 3

3000

0.83 400 0.11 100 0.027 800 0.22 40

0.01

C 6, C 6/9 9

6 80

1-18 TST

��



( Adler’s physiology of the eye, Bishop 1987 p 622 22-2 )
2009

1-18

TST :

.

MH TST

1-19

.

��



1-19

1-3-9

Saito et al.(2000) (Amsler chart) MH

6 MH

MH

MH 1-20

Arch Ophthalmol. Saito et.al., 2000. p 43

1-20 MH

MH
30cm 1

��



1994

 MH

Saito et al. 2000 1-20

30cm 1

1-20

Saito et al.(2000) , MH 2 1-20

6

MH M

1-21  (2005) , KrØyer et al. (2005)

15  2000 p 352

1-21  M 

Saito et al. 2000 MH -20

1-22

��



1-22 A

B MH

Saito et al.
(2000) MH

Saito et al. (2000) 

1-20

MH

Jensen & Larsen 1998 MH

re-modeling

                                   (Arch Ophthalmol. Saito 2000 p 45)

1-22

A B

KrØyer et al. 2008 New 

Aniseikonia Tests NAT MH

NAT Awaya 1988

NAT 1-23

4cm 40cm 6

No

��



2010 p 176

4  2003 p 5~6

1-23 New Aniseikonia Tests Awaya, (1982) 

20%

.

No No.20 2

20% No.20’

20% .

KrØyeret al.. 2008 1-24 .

(Invest Ophthalmol Vis Sci .KrØyer 2008 p 3742) 

1-24 KrØyer 
.

��



��



KrØyer et al. (2008) 1 10
10 MH

MH MH

KrØyer et al.(2008) MH
KrØyer et al. (2008)

MH

MH ,
. KrØyer

filling in 1-3-12

MH

7
2005.; von Noorden, & Campos

2002 MH
MH

1-3-10
Saito et al. (2000) MH

6
MH

MH
.

OCT ,
1992 1998 1997
Saito et al. (2000)

.

��



MH 1995
OCT

Saito et al. (2000) 2
. Saito et al. (2000)

2
.

Hikichi et al. 2001 , (Bagolini)
MH 31 5

.
Bagolini 

MH 1-25
.

��



1976 p 79

)

1-25 Bagolini

: 135° 45°

, 45°, 135° .  : MH MH

0.08 ,

��



Hikichi et al. 2001 MH

, , Hirai et al.(2004) Hikichi et al. 2001

2 2

, ,

. ,

Hikichi et al. 2001 SLO( 1-12 )

MH .

. . , Hikichi

MH .

.

Saito et al. (2000) Hikichiet al.(2001) MH

MH MH

Binocular rivrity :

,

1978 ; Noorden & Campos , 2002

,

2005 4

base out test 1-11

2003, 2007 4 P4DOT

P4DOT MH P4DOT

��



Worth 4 ( Evans,2002 )

2007 Worth 4 1-26

. Worth 4

. P4DOT

 1 2005  p 309 18

1-26  Worth 4

Worth 4 ,

. . A

. B C: D: 

��



P4DOT 1-27 .

       Pickwell’s binocular vision anomalies  Evans 2002  p 76

1-27 P4DOT

: a b c .

4

: 4

4

b

4 2

Levi, 2006

��



1-2-6 Microstrabismus

.

1983 Lang, 1966 ; 

Helveston & von Noorden, 1967, Rowe, 1997; Houston,1998)

Rowe 1997 ; Evans,2002

MH

MH

MH

(Sato et al. 2003) ,

1-3-11 Binocular rivalry

,

2007

��



1978

Panum

Shimojo,1990 .

Blake & Camisa, 1978

Lee, 

1999

top-down visual 

awareness Tong , 2006

2007

 (Julesz & Larsen, 1975;Treisman, 

1962; Amira, 1988; Blake & O’Shea, 1988; Blake & Wilso, 1991; Wolf, J.M, 1983)

150-200” 

 (Harrad et al. 1994), 

P Sang-Hun Lee 1999

Sang-Hun Lee 1999 filling in

V

V1 Tong , 2006

1-3-12 Filling in

��



MH Saito et al. 2000

filling in

(Mariotte blind spot)

Saito et al. 2000

Schuchardno (1993) MH

KrØyer et al. 2008 MH

MH Saito et 
al.(2000) ,

Saito et al. 2000 KrØyer et al. 2008

MH ,

.

.

MH

MH

��



1-4
1-4-1

MH , ,

MH

MH

.

,

Saito et al. 2000 Hikichi et al. 2001 H

MH

, ,

Saito et al. 2000 MH

MH

��



(  1994)

MH

MH

MH

MH

MH KrØyer et al. 2008

1-4-2

MH

Saito et al.2000 Hikichi

et al.2001 1978 ; 

Noorden & Campos , 2002

Saito et al. 2000 Hikichi et al. 2001  Saito et 
al.(2000)

Hikichi et.al. 2001

Hikichi et al. 2001 MH

Hikichi et al. 2001

��



MH

MH

Titms Steneo Test TST

MH

MH Hikichi et al.(2001)

SLO( 1-12 )

Haidinger’s Brushes HB

HB TST

MH

HB Haidinger

1-28

Bone 1980 Bone, 1984 Zhou et al.2002 ,

HB Westheimer, 2003 HB

Misson

1993 2003

1-28

1-29

HB

HB

HB

HB

HB HB

��



1-28 Haidinger’s Brushes HB

2 2011 p 435

1-29

.

��



1-4-3

Saito et al. 2000 Hikichi et al. 2001

MH

1978 ; Noorden & Campos , 

2002

2003 2003

Levi, 2006

,

MH

MH

OCT

��



MH

MH

��



2

��



2

MH

3 3

MH

6.00D 3.00

log MAR 0.1 1.0

10 15cm

Gass 1995 1-9 Stage 2 3

,

12 C3F8

OCT

log MAR TST TST

2007 20 2

2-1
2-1-1

Hikichi et al. (2001) SLO

MH HB

��



1 12

2-1-2

20 6 14 2008 5 2009 1

52 71 64.2 5.95

HB 1-29 TST OCT

1-8

HB

MH

HB

,

, HB

2-1-3

(20 ) 1 3 (16 ) 4 6 (11 ) 6 (5

) 12

5-1 3 .

MH

HB 2-1

2-1 a

2-1 b 2-1 c

HB

2-1 d-1 2-1 d-2

2-1 d-3 3 e

5

, HB 2 4 Mission, 2003 , 6

HB ( , 1978 1~2

��



2011  p 1531

2-1 HB

a b c d-1 2 3 e

HB a e

HB 2-1 5

.

5 1 2

3

2-2

��



2-1 HB 2-2 HB

HB

2-2 1 3 4 6 6 4

20 1 3 16 4 6 11 6

5 1 3

6

1 3 6

, , , 6

��



2-2 HB

4 HB .

20 1 3 16 4 6

11 6 5 1 3

6

1 3 6

, , , 6

5

1 3 4 6

6 4 1

5 3,57 2.73 F

40.12 4 Turkey 1

3 p 0.0001 13 4 6 1 3 6

P=0.013 1 3 2-3

1 F 24.86

4 Turkey 3

0.0001 1 3

��



( 2-3 )

2-3

log MAR 1 3 4 6 6

. 1 3 4 6

6 Turkey 

HB 2-4 2-5

1 3 log MAR 0.30

HB

HB Turkey 

3

��



Turkey 

(p=0.001) 4

(p=0.0 ).

OCT HB OCT HB

2-4 HB

log MAR HB

log MAR0.00 , 1.0 0.2 0.63 0.6 0.25 0.8 0.16

Turkey 

��



2-5 HB

HB

Turkey 

2-1-4

HB ,

2

MH HB

5 5

1

HB 5 ,

2-2 HB

5 MH

HB

HB

6

6

��



2-2

1-5

HB

MH

MH

MH

MH

TST 1.1 HB

M

M

Hikichi et al (2001)

MH

HB

MH

HB

2-2

HB

6 HB

2-2

TST

��



TST

2-2
Saito et al. 2000 (MH)

Saitoet al. 2000

MH

1-1

Saitoet al. 2000

Saito et al. 2000 MH

NAT 1-23 TST 1-18

  2-2-1

von Noorden, 2002

2007

MH

MH

MH

MH

Saito et al. 2000 MH

KrØyer et al. (2008)

��



KrØyer et al. (2008) 55 MH 11

1.0 10.0

1-24

0.5

78

1.0 2.5 MH

0.71

3.0 4.5 0.58

9.0 10.0 0.41

7.0

MH

1.0 3.0 MH

KrØyer et al. (2008)

MH MH

 Saito

et al. 2000

KrØyer et al. (2008)

OCT

OCT KrØyer 

et al. (2008)

MH

1-3-12

MH

MH MH

MH KrØyer et al. 
(2008) KrØyer et al. (2008)

��



MH

MH

 Saito et al.
2000

2-2-2

2009 2 2009 12 MH

20

49~75 61.3 (SD 6.4)

NAT 1-23 TST( 1-18)  OCT

NAT 40cm

20cm ( 12 12 )

NAT (%)

HB

1

2 6 12

3 4 TST

2-2-3

20 7.2 3.6

5-2-1

��



20 6 15 12 15 6

7 12 10 MH

20 1.50 , 3.62 6 12

TST 2.5 MH

TST 2-6

2-6 NAT MH TST

NAT MH TST

 NAT 2

log MAR TST  6 12

 ( ) n=19, 0.05 T=46

��



6 11 12 18.5 6 ,

12 2-7 2

41 14 2-8  3

6 25, 12 36

6 74.5 12 48 12 6

2-9  4

6 T 55 12 T 47 6 T 55 12 38.5

6 2-10

2-7

a 12 b 6

6 12

��



2-8
a b 6 12

6 12 6 12

��



2-10

T-test p 0.003 1.13 3

2.00 1 2.13

2-11

6 p=0.00003 12 p=0.005

6 p=0.13 12 p=0.10

��



p 0.0001

p 0.0001

.

2-11

20 HB 2-1 5-2

2 1

��



2-2-4

KrØyer, et al. 2008 1.0 10 2

2

0.71

40cm NAT 1% 0.06

7 0.4

6 6

MH MH

MH

2.13D

Spectacle magnification 2007 2.77%

6° 9%

6%

MH

3% 7%

2007

6 12 7 ( 5-2)

7% 8 5 TST C 3( 200”)

7 MH

��



6 TST

6

KrØyer et al. (2008)

5 6 Krøyer, 

et al. 2008

6

2-10

12

11 MH

KrØyer et al. 2008) Hirai et al. 2003

NAT 2-6

Saito et al. (2000), KrØyer et al. (2008)

MH

KrØyer et al. (2008)

filling in( )

��



HB 3 HB ( )

3 NAT KrØyer 

et al. (2008)

MH

Jensen O.M, et al. 1998

MH

Saito, et al.(2000) MH

Saito, et al.2000

KrØyer et al. 2008

OCT

5-2

0.27 log MAR 0.66 ,  C TST 2.95 

4.74 6 1.05% 12 1.05%

(1996)

(1996)

OCT

OCT STRATUS OCT 3000 OCT

MH

MH

��



2-3
MH

Saito et al. (2000) 

MH

MH

 2-3-1

Saito et al. (2000) MH

MH

6

Hikichi et al. (2001) SLO MH

24

SLO

P4DOT 1-27

2-3-2

2008 4 2010 6

��



MH 40

50 75 ( 62.4 6.40)

OCT

Cirrus OCT  Carl Zeiss Meditec  USA

1/2

Krøyer

et al. 2008 1 288 m

MH MH

TST log MAR P4DOT 1

TST

2007 20 2

P4DOT 1-27 4

P4DOT

(m) 4 (6cm)

2-12

MH MH MH

MH MH

6 1 2

2 1 =1.745

2011 2003

4

��



2-12 P4DOT

B P4 A

A 6m 2 2

2

2-3-3

5-3-1 5-3-4

log MAR-0.04±0.07( 0.8 1.3

1.11±0.18) MH log MAR 0.68 ±0.22( 0.1 0.5

0.24±0.14) 19

3.9 1 6.8 6.5

1 2 1 2 3 3 5

4 6 4

1  40 2  28 3 21 4 15 1 4

Tukey HSD t 5

��



40 OCT 300.7 147.5 ( 1.04 0.51)

631.9 200.2( 2.19 0.69)  OCT

P4DOT MH

2-13 MH

(N=40 0.62 0.31)

2-13 40 MH

MH MH

��



2-14 1 40 35 87.5

MH 40 37 92.5 2 MH

21.4 46.3 MH

25% MH

28 15 53.6 3 MH

38.1% 38.1% 4

MH 6.7 2 (

) 93.3 15 14 .

��



2-14

1 37 MH 35 2 1 2 MH 6

13 3 3 5 MH.

8 4 6 1 MH

1 2 86.7

1 MH

2.56 0.62 2.47 0.47 2

MH 2.01 0.04 2.06 0.13

 3 MH 2.01 0.01

2.01 0.01 4 MH 2.00 0.003

2.00 0.004 2 ( 2-15) 1 2

28 MH

t 1 3 4

��



2 1 2 0.05 0.05/228 2.48

t -2.07 MH MH

2 MH 2-16 MH

35 6

MH 2

0.29 r2=0.086 MH

0.13 r2=0.019

2 MH 2-16

MH 53.6%

��



2-15 MH

1 2 MH .

��



2-16 1 2 MH N=28

MH 1 2 MH

1 2 MH

28 15 53.6

1 4 MH TST log MAR

2-17 MH

log MAR 0.68 0.22 0.24 2 0.34 0.21( 0.52) 4

0.07 0.17( 0.72) 3.88 1.67(TST C

circle 9/9 40 2.96*) 2 2.00 1.08(TST C

6.32 ) 1.54 0.70 TST C 7.13 60 MH

TST log MAR

Turkey MH F(3 103)=16.2, F(3 103)=17.82 TST

F(3 103)=22.08 log MAR F(3 103)=43.67

2 0.0001

Turkey 2 4 =0.0006

��



2-17

MH 1 2

* P<0.0001

��



2-3-4

MH

MH

Saito et al. (2000)

MH

MH

2

MH

MH MH

MH

MH MH

MH

MH

1 2

MH

2-15 MH

MH MH

MH

MH

MH

��



2-3 MH

MH

MH

2 MH MH

2-3 1 2 TST C

C TST Circle 1 800 140 5 100 60 8 50

7 MH C

MH 2.00

2-4 1 2 MH TST 

��



2-4 1 2 MH TST C

C TST MH

 9 MH 

2 MH

MH 2-4

1 2 MH

MH

TST MH

1 2

2007

P4DOT

 MH MH

��



MH

MH

1 2 MH

MH 2-14

MH 1 2

OCT 1

MH

1996 1997 OCT

Levi,(2006)

MH

MH

MH 1 2

MH

��



3

��



3-1
MH HB

MH

Hikichi et al.(2001)

MH

MH

3-1 MH

3-1

��



MH  MH

1994 2005 von Noorden  2002 

MH

Saito et al. 2000 MH

 MH

KrØyer et al. 2008

MH

6

KrØyer 2008

MH

Saito et al. (2000) KrØyer et al. 2008

HB

Saito et al. (2000) KrØyer et 
al. 2008

Saito et al. (2000) KrØyer et al. 2008

��



10 5 7

MH

MH MH

MH  MH

MH

Saito et al.(2000) Hikichi et al. (2001)

6.8

1 2 MH

MH

3-2 MH

( 3-2 A) MH

, MH (

3-2 B) MH

MH

MH 3-2 A

MH

( 3-2 C) MH MH

3-2 C MH

MH MH

��



3-2 MH

MH MH

3-2

1 (1995) (1995) (1998) (1997)

2 Saito et al.(2000)

, Saito 3 KrØyer et al. 2008

, KrØyer 4 Hikichi et al (2001)

Hikichi 5

6 MH

��



3-2-1

3-3 1
MH

3-3 2 Saito
Saito MH 6

��



3-3 3 Kr yer

Kr yer MH 

3-3 4 Hikichi

Hikichi MH 24

��



3-3 5

3-3 6

MH 6 8

��



1 (1995) (1995) (1998) (1997) MH

. MH

MH

(1995) (1997)

2 Saito et al.(2000) MH

6

3 KrØyer et al. (2008) Saito et al.(2000)

MH

KrØyer et al. (2008)

MH

MH  MH

4 Hikichi et al. (2001)

��



MH 2

MH MH

SLO

MH

1 MH

MH

24

MH

5

MH MH

6 MH

MH

6.8 1 2 MH

��



MH

MH

6.8  Saito et al.(2000)

MH 6.8

Saito et al.(2000) MH

Saito et al.(2000)

P4DOT

MH

MH

MH MH

6

.

MH

��



Hikichi et al. (2001) 

2003 P4DOT

(2007)

P

P 2007 MH

2007

MH 2007

MH

MH

(2007) Levi, (2006)

Rowe ,1997 ; Hauston, 1998

��



MH

MH

MH

MH MH

3-2-2

MH

,

, MH

MH

MH

MH Saito et al.
(2000)  Hikichi et al. (2001)

��



Saito et al.
(2000)  Hikichi et al. (2001)

2

MH

MH

MH

MH OCT

NAT

3-3

MH

MH

MH

1,2  MH

��



MH

MH

��



4

��



(1960) 17, 1087.  

Amira, L. (1988). Theinfluence of figure-ground relationships in binocular rivalry. 

Journal of Experiment Psychology,  41, 676 381. 

Awaya, S. 1988 . New  aniseikonia  tests. Handaya CO., LTD. Tokyo 

.( 1994). ,

pp194 195.  

Bear, M.F., Connor, B.W., & Paradiso, M.A.(2007). Neuroscience : Exploring the brain,

3rd Ed. Lippincott Williams & Wilkins Inc, USA  

Bishop, P.O. (1987). Binocular vision, in: Moses R.A & Hart W., M.C.V. (Eds.) Adeler’ 

physiology of the eye clinical application. 6th Ed. Mosby Company, Saint Louis, pp 

619 689. 

Blake R. & Camisa, J.(1978). Is binocular vision always monocular? Science, 
200 (30), 1497 1499. 

Blake, R. & O’Shea, R.P. (1988). “Abnormal function” of stereopsis and binocular rivalry. 

Psychological Review,  95,151 158. 

Blake, R., Young, Y., & Wilson, H. R. (1991). On the coexostence of stereopsis and 

binocular rivalry. Vision Research,  31, 1191 1203. 

Bone R.A. (1980). The role of the macular pigment in the detection of polarized light. 

Vision Research, 20, 213 220. 

Bone, R.A., & Landrum.J.(1984). Macular pigment in Henle fiber membranes: a model 

for Haidinger’s brushes. Vision Research, 24, 103 108.  

Burk, W.(1999). Psychophysicl observation concerned with a foveal lesion (macular 

hole).Vision Research, 39, 2421 2427.  

Chang, L.K., Koizumi H., & Spaide R.F. (2008). Disruption of the photoreceptor inner 

segment outer segment junction in eyes with Macular Holes. Journal of retinal and 
vitreous diseases, 28, 969 975. 

Ciuffereda K., J., Levi, D. M., & Selenow, A. (1991). Chapter 1 History, definition, 

classification, and prevalence in: Amblyopia Basic and Clinical Aspects. 

Buterworth Heinemann, Boston, pp1 42. 

Day, S.H.& Sami, D.A.(2005). History, examination, and further investigation  

in: Tayler , D. & Hoyt, C.G. (Eds), Pediatric Ophthalmology and strabismus.  

3rd Ed. Elsevier Saunders, Philadelphia, pp 66 77.  

��



de Wit, G.C. & Muraki C.S.(2006). Field-dependent aniseikonia associated with an 

epiretinal membrane. Ophthalmology . 113, 58 62.  

1996) . , 23, 24 28

Eckardt, U. & Eckardt, C. 1995 Binocular vision in idiopathic macular foramen. pre- 

and postoperative findings. Ophthalmologe, 92, 626-630. 

Enoch, J. M., Schwartz A.,& Chang, D.(1995). Aniseikonia, metamorphopsia and 

entoptic pattern. Ophthalmic and Physiological Optics. 113,  341-343.  

Ezra, E., Munro PM., Charteris DG. , Aylward, WG, Luthert , PJ & Gregor ZJ. (1997). 

Macular Hole Opecula. Ultrastrucual feautures and Clinicopathological correlation 

Archives of ophthalmology. 115, 1381-1387. 

Ezra, E., Fariss, RN, & Possin, DE. Aylward, WG, Gregor ZJ, Luthert, PJ, Luthert PJ, 

Milam, AH 2007 Immunocytochemical characterization of macular hole opercula. 

Archives of ophthalmology, 119(2), 223-231.  

Evans, B. J. W. 2002 Pickwell’s binocular vision anomalies. 4th Ed. pp 213-214, 

288-289  Butterworth Heinemann, Oxford.  

. 1994 -

. . 45, 857-861

Gass, J. D. M. 1988 . Idiopathic senile macular hole: Its early stages and development.
Archives of ophthalmology., 106,  629-639. 

Gass J.D.M. (1995). Reappraisal of biomicroscopic classification of stages of 

development of a macular hole. American Journal of Ophthalmology, 119, 752-759. 

 ( 2005) . OCT . 59,, 26-31.  

Grossbrg S., Yazdanbakhsh A., & Cao Y.(2008).  How does binocular rivalry emerge 

from cortical mechanisms of 3-D vision. Vision Research, 48(21) , 2232-2250.  

Harrad, R. A., Mckee, S. P., Blake, R., & Yang, Y. (1994) Binocular rivalry disrupts 

stereopsis. Perceptio,. 23 15-28. 

Hauston, C.A., Cleary, M.,Dutton,G.,N.,& McFadzean,R.,M.(1998). Clinical 

characteristics of microtropia is microtropia a fixed phenomenon? British Journal of 
Ophthalmology, 82(3), 219-234.  

. 2012 .

. 25, 383-386. 

��



Hee, M.,R., Fujimoto, J.,G., Ko, T. (2004) . Interpretation of the Optical coherence 

tomography image. in: Scuman J.S., Puliafito C.A., Fujimoto J.G. (Eds), Optical 

coherence tomography of ocular diseases., Slack, NJ, pp 37-41. 

Helveston, E.M & von Norden, G. K 1967 Microstrabismus: newly defined entity,  

Archives of ophthalmology, 78(2), 272 281. 

Hess, R. F. 1977 On the relationship between strabismic amblyopia and eccentric 

fixation. British Journal of Ophthalmology, 61, 767-773. 

Hikichi, H. Ishiko S.& Tajamiya A. ( 2000). Scanning laser ophthalmoscope correlations 

with biomicroscopic findings and foveal function after macular hole closure. Archives 
of ophthalmology, 118(2), 193 197. 

Hikichi T., Onodera A., & Ishiko S. (2001). Stereo acuity in patients with unilateral 

macular hole and after macular hole surgery. Graefe's Archive for Clinical and 
Experimental Ophthalmology, 239,128 132. 

Hirai, T., Ito, Y., Terasaki, H., Ito M, Sato M, & Miyake Y. 2003 Stereopsis in 

idiopathic macular hole with special reference to the size of the hole and its effect on 

stereoacuity. Binocular Vision and Strabismus Quarterly. 18, 242 248. 

2007

.

Holopigian, K.,& Blake,R.(1985). Selective loses in binocular vision in 

anisometropic amblyopia. Vision Research,  36 (4), 621-630.  

Holopigian, K., Blake R. & Greenwald, M.J. (1988). Clinical suppression and amblyopia . 

Investigative Ophthalmology & Visual Science. 29 (3), 444-454.  

2005

. 32, 33-36. 

��



, , , , 2001

Irvine. S( 1944) A simple test for binocuar fixation. American Jounal of Ophthalmology,

740. 

Jensen, O.,M. & Larsen, M.(1998). Objective assessment of photoreceptor displacement 

and metamorphopsia. Archives of ophthalmology, 116 (10), 1303-1306. 

Julesz, B. & Miller, J. E. (1975) Independent spatial-frequency-turned channel in 

binocular function and rivalry. Perception,  4, 125-143 

 (2007). . �

, pp 101-124. 

Kapadia, M.K, Gilbert, C. D., & Westheimer, G. (1994). Aquantitative measure for 

short-term cortical plasticity in human vision. Journal of Neuroscience.14, 451-457. 

, ,  (2009) 

- -9 , 10 - pp 215-238, 

239-264. 

(2005) . 59, 426-429. 

Kelly, N.E.& Wendel, R.T.( 1991).Vitreous surgery for idiopathic macular holes. Result 

of a pilot study. Archives of ophthalmology, 109(5), 654-659.   

Kilbride, P. E., Read, J. S., & Fishman, G. A. 1983 Determination of human cone 

pigment density difference spectra in spatially resolved regions of the fovea. Vision 
Research. 23 12 341-1350. 

2000

27, 54-57. 

Kishi S., Kamei Y., & Shimizu K.(1995). Tractional elevation of Henle's fiber layer in 

idiopathic macular holes. American Jurnal of Ophthalmology, 120 (4), 486-496. 

 (2005) .  2. 

pp 112-115. 

��



 (2005). 

. 59(3), 363-366. 

KrØyer, K., Jensenn M.O., & Larsen, M. (2005). Objective signs of photoreceptor 

displacement by binocular correpondence perimetry: a study of epiretinal membranes. 

Investigative Ophthalmology & Visual Science. 46, 1017-1022.

KrØyer,K., Christensen,U., Larsen, M. (2008). Quatification of Metamorphopsia in 

Patients with Macular Hole. Investigative Ophthalmology & Visual Science. 49 , 

3741-3746.  

pp86-87

(2011). . .

pp 166-173. 

, , , ,

2000a .

Kusuhara, S, Teraoka Escaño, MF, Fujii S, Nakanishi, Y, Tamura, Y, Nagai A, 

Yamamoto H, Tsukahara, Y, Negi, A.(2004). Prediction of postoperative visual outcome 

based on hole configuration by optical coherence tomography in eyes with idiopathic 

macular holes. American Jurnal of Ophthalmology, 138(5), 709-716.  

Lang, J. (1966) Evaluation in small angle strabismus or microtropia. In international 

Storabismus Symposium at Giessen in 1966, Basel. 

Lee, S.,H., & Blake, R. (1999). Rival ideas about binocular rivalry. Vision Research, 39 

(8) 1447 1454.  

Levi, D. M. 2006 Visual processing in amblyopia: Human study. Strabismus, 14, 

11 19. 

Logothetis, N. K., Leopold, D., A., & Sheinberg, D. L. 1996 What is rivaling during 

binocular rivalry. Nature, 380, 621 624

��



, , , , ,

(1996) ,

Magnusse, N. S., Spillmann, L., Stürzel F. & Werner, J. S. 2004 Unveiling the foveal 

blue scotoma through an afterimage. Vision Research, 44, 377-383. 

Michael, I., Baker, B. & J., Duker 2002 Anatomical outcomes of surgery for idiopathic 

macular hole as determined by optical coherence tomography. Archives of 
Ophthalmology, 120, .29 35. 

Mireskandari, K., Garnharm, L., Sheard, R. Ezra, E. Gregor, Z.J., Sloper J.,J. 2004  A 

prospective study of the effect of a unilateral macular hole on sensory and motor 

binocular and recovery following successful surgery. British Journal of Ophthalmogy,

88(10), 1320 1324.  

Misson, G. P. 1993 Form and behavior of Haidinger’s brushes. Ophthalmic and  
Physiological Optics, 13, 392-396. 

Misson, G. P. 2003 . A mueller matrix model of Haidinger’s brushes. Ophthalmic and 
Physiological Optics. 23, 441 447.

Miyake,Y. (2005) Electrodiagnosis of Retinal Diseases. Springer Verlag, Tokyo,  

pp 217 220. 

2004

Neelam, K., O’ Gorman, N., Nolan, J. Donovan, O O’, Au Eong,K.,G.,Beatty, S. 2005

Macular pigment levels following successful macular hole surgery. British Journal of 
Ophthalmology, 89, .1105-1108. 

Otto J., M.,N., Kromeier, M.& Bach, M. (2009). Microstrabismus : Fixation point 

��



scotoma, a perimetric artifact. Vision Research. 49(5), 575 581. 

 Park, D. W., Sipperley, J. O., Sneed, S. R., Dugel, P.,U., Jacobsen, J. 1999 Macular 

hole surgery with internal-limiting membrane peeling and intra-vitreous air. 

Ophthalmology, 106, 1392 1397. 

Rowe, J. F.  (1997). Microtropia. in :Clinical Orthoptics. 1st Ed, Blackwell Publishing, 

Oxford, pp 157 164.

Saito, Y., Hirata Y., Hayashi A., Fujikado, T., Ohji, M., Tano, Y. (2000). The visual 

performance and metamorphopsia of patients with macular holes. Archives of 
ophthalmology, 118(1), 41 46.  

2011 .

pp 387-397. 

Sato, M, Terasaki H Ogino, N, Okamoto, Y, Amano, E, Ukai K, Hirai, T. (2003) 

Strabological Findings after Macular Translocation Surgery with 360°Retinotomy. 

Investigative Ophthalmology & Visual Science. 44, (5), 1939 1944. 

(2005). 2

pp 244-247. 

2005 .

, pp 380 382

Shimojo,S.,& Nakayama,K.(1990). Real world occulusioncontraints and binocular 

rivalry. Vision Research, 30, 69-80. 

Schuchard, R. A. 1993 . Validity and interpretation of Amsler grid reports. 

Archives of Ophthalmology, 111, 776 780.

Shuman, J. S., Puliafito, C. A., & Fujimoto, J.,G.( 2004). Optical Coherence Tomography 

Image Generation and Optical Properties of Tissue in: Optical Coherence 

Tomography of Ocular Diseases. pp 24 41 3rd Ed. SLACK Incorporated, NJ. 

Smiddy, W. E., Michels, R. G., Glaser, B. M., & Bustros, S. 1988 Vitrectomy 

for impending macular holes. American Journal of Ophthalmology. 105,  

371 376. 

Smith E.L., Levi D.M., & Manny R.E.(1985) The relationship between binocular rivalry 

and strabismic suppre9ssion. Investigative Ophthalmology & Visual Science. 26(1), 

80 87. 

��



1997

. 48 1054 1058.

pp81  96.

Terasaki, H., Miyake, Y., Tanikawa, A., Kondo, M., Ito, Y., Horiguchi, M. 1997 Focal 

macular electroretinograms before and after successful macular hole surgery. 

American Journal of Ophthalmology, 125, .204 213. 

(2007)

128 129. 

Tong, F. & Engel, S. A. 2001 Interocular rivalry revealed in the human cortical 

blind-spot representation, Nature. 411, 195 199. 

Tong, F, Meng, M. & Blake, R. (2006). Neural bases of binocular rivalry. Trends in 
cognitive Sciences 10 (11) 502 511.  

Treisman, A.(1962) Binocular rivalry and stereoscopic depth perception. Quarterly 
Journal of Experimental Psychology. 14, 23 37 

1997

. . 24 62 64.

1995 1

. . 22, 58 61

 (2005)

. 109 (9), 591 595

pp115 124

Ugarte M, & Williamson T.H.(2005). Aniseikonia associated with epiretinal 

membranes. British Journal of Ophthalmology, 89(12). 1576-1580.  

2011 .

Haidinger’s brushes 65(9) 1531-1537 

2012 .

66 1339-1675

2007 . 15. , , ,

pp 389. 

��



 (2011) . , ,

, , , pp155 163. 

Vergeer, M, & van Lier, R. (2010). Feature-based activation and suppression during 

binocular rivalry. Vision Research, 50, 743-749.  

von Norden, G. K.,& Campos E.C 1990 Binocular vision and ocular motility, Theory 

and management of strabismus. 4th Ed. Mosby, St. Louis, pp 309 315. 

von Noorden, G.K., & Campos E.C. (2002) Visual acuity and aniseikonia 114-124 

Examination of patient  Sensory signs, symptoms, and adaptations in 

strabismus pp 200-282 : von Noorden G.K., & Campos E.C.: Binocular vision and 

ocular motility 6th Ed. Mosby, St. Louis pp 282.  

(1978). . 1 , pp219-305.  

(1983) . 11 50 58. 

) , pp 272-273 

Westheimer, G. 2003 . Entoptic phenomena. in Kaufman, P.L. & Alm, A. (Eds) Adler’s 

Physiology of The Eye (10th ed.), Mosby, St. Luis, pp441 452. 

Wittich, W., Overbury, O.,& Kapusta, M. A. (2006). Differences between recognition and 

resolution acuity in patients undergoing macular hole surgery. Investigative 
Ophthalmology & Visual Science, 47, 3690 3694. 

Wolf, J.M. (1983). Afterimages, binocular rivalry, and the temporal properties of 

dominance and suppression. Perception. 12, 439 445

Wolf, J.M.,Kluender,K.R., & Leve, D.M. Sensation & Perception. 3rd Ed.  

2003

. 30, 100 105

2007

 34, 53 59

22, 42 44. 

 (1997) New Aniseikonia Tests 

. 101, 718 722.

Zhou, Q.& Weinreb, R.N. (2002). Individualized compensation of anterior segment 

birefringence during scanning laser polarimetr. Investigative Ophthalmology & Visual 

Science, 43, 2221 2228. 

Zur, D.& Ulman S.( 2003) Filling-in of retinal sccotomas.Vision Research , 43, 971 982. 

���



5

���



5
1
15
1

���



5
1
2

H
B

5
1

H
B

1
2

3
4

5

���



5
2

���



5
3

5
3
1

���



5
3
2

1

5
3

���



5
3

5
3
3

3
5

���



5
3
4

6
5
3

���


