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Abstract

Purpose : To investigate the ability of patients
with strabismus and/or amblyopia to see 3D images.

Methods : A questionnaire survey conducted for
children aged 6 to 19 years and adults aged 20 to 39
years on their experience of viewing 3D images
(movies, motion attractions, television, games),
asking whether they could see stereoscopically, with
or without adverse effects. A retrospective investiga-
tion of ophthalmological examinations was followed.

Results : Of 507 cases, 342 had had the experience
of veiwing 3D images. In 212 (62%) cases of strabis-
mus and/or amblyopia, stereopsis was lacking in 17
to 18% of the subjects for movies, in 6 to 7% for
attractions, in 32% in children and 50% in adults for
television and 23% in children and 17% in adults for
games. Adults complained of a higher rate of adverse

effects, 65% for movies and 75% for games, as
compared with 34% for movies and 26% for games in
children (p<0.01). The lack of stereopsis for games
and movies was higher in the subgroup of Fly (- )and
convergence insufficiency (p<0.05).

Conclusions * Since many patients with strabismus
and/or amblyopia found some difficulty in stereo-
scopic viewing, precise examinations for stereopsis
and convergence are needed to assess individual
aptitude for 3D viewing.

Nippon Ganka Gakkai Zasshi(J Jpn Ophthalmol Soc)
117 : 971-982, 2013.

Key words : 3D, Stereoscopic image, Survey, Strabis-
mus, Multicenter study
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T, NEPHROFEIIIIREEP R L TR L 72,

2. EENEE .

TAE B IER, MR, DS, B - SHORER
H, MEER SHFHROFE - NE, BHRIEEOAR
- NE, SEHD, BN, BRBEMME- 252
ML X)), mRBAL, ERIBA, #AGRT) XA
AN—F AN, EERLE, WIRHEAELE  Titmus stereo
test, MO EMME, BRIE(CKEIGHE - 7Y X L8
) Thh, MERBITOHATRBRETREELE L.

3. F— 2 DEMT

Ty R EEL, Ty — MAEEHE QOKREESE
WEROBEICOWT, VAR, \BE, AR RETER
&L THRMESNSHR, ARHE, 558, EEUfR I
£, 7NV T IR L TRET REMA .. £/ 3D
BEDOR 2 F - BHERICEE T 5EFIZDOWT, Fisher
EEEEEE VTR L.

m # *

11 f&a% %> & 85T 507 #1 (3D BUEHRIEFEERS 1) 342 61,
HEERERR . L 165 Pl) o E 2 /B THEHRERME L.
ST HE AFCNE - F5HFHR) 259 B (RIEERD 1
167 81, %L 9261), BEUNE - IE%)76 Bl FRISEERD
D606, =L 1661), CR(RA - FHRAMR) 77 B (RIS
HEERDH D 45 61, 7% L 3281), DEGRA - E%)95 #(#H
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FR25412H10H 3D B

&1 HROAR

3D BUREEER GHE B OB R
BIH(%) % (%)
] 95(57%) MIRMAEH 88(53%)
FhrIrvvar 48(29%) EEMWAEE 120 7%)
Ap FL¥ 25(15%) 4 RPAFR 14( 8%)
i 5 31(19%) KM 24(14%)
n=167 TR 20(12%)
NEAR - B 5( 3%)
G918, 40(24%)
T 48(80%)
BEE FhIsvar 15(25%)
n=60 FLV 10(17%)
b I 6(10%)
L] 23(51%) MIKHESSHL  15(33%)
FhIriary 14(31%) EEESASE 1( 2%)
e TvY 16(36%)  SEFRMAHE 7(16%)
i TA 12(27%)  BRMFHE 5(11%)
LETEEE 8(18%)
WANEHR - B 4( 9%)
5948 5(11%)
WL 46(66%)
DB ThrIriar 21(30%)
n=70 FL¥ 11(16%)
b s 10(14%)

FEERIIISHAR OB E GAE - PR 2 &0,

BERRERD D 7061, 7 L 25 B10) Ch 5. BUERERODH 5
Bl eI £k 67.5%, A BE64.5%, B 78.9%,
CHES8.4%, DEET3.7% T, EHEEIIEETH /.

WNHEOMREE LIRT, 3D WRIIWLE, 7 L5 2
ary, FLE, F—LiIXKGEN, TrI77arid
BRI - F— /8= 7 ATRE LT S K O S AR,
/f 504 3D BRI 7 — s (= v 7~ F— 3DS®) A5 KR

S ot A~D BE b 3D BLE OBIEREERD & 5 F
HEbEh ot RIEREROD L 53HEAR A, CHOE
BERE, TN b ERUNFEIR LS o7

1. EBIDMEORZF - BHER(E 1, %(2)

1) WL

RN R Z e W ILERISEHHRAR A, CBET 17~-18%,
MRIEEBHE4.2%, MALEEDH 0% THY, AR
BEE L b~ (p<0.05), CHEIID B LT (O<0.01)AE
EIIGETHo 7.

BIFERIZ A~D#EL DS, BHIZBAC, DETIE
65.2%, 58.7% 20z, /HNEA, BELENTERE
NEEILEETH -2 (p<0.01). A, CETIEIZEMNIC
R2ZGVIERDH L5156.3%, 4.3% &8s A
iz, FEROMNFIL, BOENI A B 25.3%, B#
20.8%, C, DBES2.2% L |ETHY, KIZHME AR
9.5%, BE2.1%, CE 13.0%, DB 21.7%, A
A, BE21%, CES8.7%, DEI13.0% *&EETH -
7o, BHUT AT 4%, CH8.7%, DE2.2% 2L,

A ERERAE - 2D 973

FHROZEAIE ABE2.1% A BN,

TR TG B (/N VR T 1~2 RIS A BE 66.3%, B B
58.3% L4, BATIE 2R LA CHE65.2%, DB
52.2% % 57, RSB BT Y A B 66.3%,
BHE66.7%, CH#ET73.9%, DET1.7% L %ho7z.

2) Tho7var :

SRR Z o EIE TR A, CHET6~7% &
ML L Y A7 (O, IEH B, DETIZ0% THo7z,

FIERIE CHEDS35.7% L@ TH o 7275, W LY
Wl o, ERONTIE, BoEA7 A B
16.7%, B #6.7%, C# 28.6%, D B 14.3% & K
Gy, MBICHEE ABER.3%, CHET7.1% IZAL,
FHEDZAL R A TE4.2% (R T, «

FRPEEERTIE 15 4 AN AT A, BEE66.7%, C B 78.6%,
D BE52.4% &% <, BUSHEMEIRIEHE A A, B, D#
33.3%, CHE46.2% &% o1,

3) FLE '

MARBNZ RA 2 ISR EE AR A, C BT 32%,
50% &ML X b b EsERC, NBIEE BB 10%, BAL

HDBHIL0% Thor, CEEDHELAEEIIESE
Tdh -7 (p<0.01).

RERIZ A, CBET24.0%, 37.5% &7 hI2 v av
EERIZERICALNY, 20 BIENIZRZ 2w
DHERD B B BIHT12.0%, 18.8% & FH% Hb Tz,
FEROWERIZ, BofEhstA B 16.0%, CEH25.0% &
£, BHITABES 0%, CH6.3% 4L, fHEo%
b ABE4.0%, CHBE6.3% ZRDL. _

TSR 15 0 LAY A B 68.0%, BEE80.0%, C
HE81.3%, DEET2.7% &4 <, BUEHEHEL I~2mAH*A
B#60.0%, CH62.5%, DES8L.8% L %hoT:.

4) r—nAi

SAREZ R Z 7 o B EIHAHE A, C BT 23%,
17% LW & I ZIFRIS CTH o7z, ANBEFE BEETIIL
BT RZ 2 EA 1 6116.7% &1, BALEE D B

0% THote.

BIERIZFIHEAROMA CET 5% 12013y, AR
ABIH~NEEILSETHY (p<0.01), EFHHABE
IV LBEVERCH S, A, B, CETUAMIIRZZW
PIERDH BHID53.2%, 16.7%, 16.7% \ZH St
FEROWFIE, BOFENI AR 12.9%, CH66.7% &
%<, BMEITABEI 2%, CHR3% ALY, #H
DEAITRED 2 o 72,

FAFERERT I 15 - LINAY A B 48 4%, BEE66.7%, C
B58.3%, DE#30.0% &% <, #HHEEAEIL30cm 2TA
B 93.5%, B # 83.3%, C # 66.7%, D B 70.0% &
%ot

2. 3D BURHEBORENL K

3D MIEZEROD D A B 167 6, BEG60SFI, CH 4L
B, DET0BIIH L, REMNTHERL T2 3D B
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974 AER&EE 1174 128
(%)
100
90 -
80 -
© A C b ' A B C DEE' A B C DE' A B C DE
B TrS5ovar FLE 5= L
1 3D MEDOR 2 7H - BIEIR.
(1 stkmc Ra sy, BB Bk .
* 2 BEHEROAR
BlERD D
DBE  (IERICR ARV Eamk(®)*
EIRH V)
ABE BUE 33.7%( 6.3%)  BOEN(25.3%), FHO.5%), WET.4%), $HEOE(LQ.1%)
TrIsYary  20.8%(2.1%)  HOEN(6.7%), H(8.3%), B 4.2%), SHEOZE(4.2%)
FLU 24.0%(12.0%)  BOREN16.0%), (E21F(12.0%), FiE8.0%), Hif(8.0%), $HEDIE(4.0%)
PN 25.8%( 3.2%)  BOEN(12.9%), 121 (6.5%), FHE(3.2%), BHET (3.2%), HiR(3.2%)
BE B 25.0%( 0.0%)  BOEN(20.8%)
FhIsvary  20.0%(0.0%)  HER6.7%), BOENG.7%), HFHGE.7%), 1ERT(6.7%)
FLU 0.0%( 0.0%)
VAN 16.7% (16.7%) AR (16.7%)
CE BLE 65.2%( 4.3%) BOEN(2.2%), R (13.0%), REEE®.7%), (ZR1F(8.7%), H1R(B.7%)
TrSrvav 35.7%( 0.0%) HOHEN(28.6%), HMER(T.1%), AUE(7.1%), HEHR(7.1%)
FL ¥ 37.5%(18.8%)  HOEN(25.0%), FHRE(12.5%), 1ZR1F(12.5%), EH(6.3%), $HHEOEIL6.3%)
r— 75.0%(16.7%)  BOEN(66.7%), THEE(33.3%), FHE(25.0%), #i8(8.3%)
D& HE 58.7%( 0.0%) BN (52.2%), BERE(21.7%), AHRE&(13.0%), E#R(2.2%)
TrSsvaY  14.3%(0.0%)  BOEN(14.3%), FEE4.8%), FHEE4.8%)
FLE 18.2%( 0.0%)  HOEN(9.1%), £DM(9.1%)
PR 30.0%( 0.0%)  BOREN(30.0%), FHE(20.0%), HEK(10.0%), T4 (10.0%)

* ERE, BB, HER, oFv, TRE, BOER, T,

Fhl:, BHR, FHORERFETERLL.

BE@h/l-bZAh, 3DFLYITABEL’Y, BEL.7%,
CH#4.4%, DE2.9% L&, 3DTr— AT ART7.8%,
B#1.7%, CE4.4%, DE2.9%, #0OMIIDE14
%(¥TLy MNEEER)THo7z. 3D 7=k 1 HlEK
TERT= V7 F—3DS®THh b, FHEFHEO/NE A
BTEREN—FEIP o7,

1R, HOET, EHE, SoEl, 2o, OBREEETTC

3. 3D BMRICEET B AR DRRER

3D MHEIZE L T AR 7 /& U7 B S 5 20,
SHICERB BT CAREZSFRTBERELZ™ 2 IR,
TRZEDOREERIT A B 15.6%, BE10.0%, C#35.6%,
D#14.3% L 2FIZALR, HICBEREDO CHETIEAR
&L TAVEREL « IRFEFES57524.4% % S0/, 3D ARz
RN OFER B TANRERBRLIABTLLT, A
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P25 12 A 10 H

BEER ARG, C BRI - SR8 55T o/, bR
B, DETIL 3D AR A W7z OARFIFEIE s, A
&+ IRABIE 57T 10.0% 1o Hh B ide,

4. FEHO D MKIHIEICH T BE L

FLLDWAFEOEHEE IS L, F &b 0 3D W%
B4 A% 2w iR v 30 caila, b0 3D
R OHED - AR L 18.7%, PEicHIETCE A L1
L7 13.6%, SMARBNZRZ B 0:%0270: 5 18.5%, #E
ST LN 29.2%, I FHADEAL L v
BE 39.8%, Ol 3.4%, FeilZe L 18.3% Tdh - 7o,

24.4

2 3D BMRICEE T 2 AFIZEDIFER.
A B n=167, B n=60, C # n=45 D # n=70.
O: 3D BRR 72058 - W AR, 8 3D A
Rz w0 il 5%, B 3D 275 2 5 SR Pk
RARFEE ST AN, B L Ot

ECHES (n=507)

(%)

3D I B9 2 e - AR 975

BB A, BT "B EBALL v i
Y Pf)‘m< WD H b A, BEET47.9%, 35.0
%, MEEEO WA, BT 67.4%, 56.3% & &

C im r T&)O f’

5. 3D BMEDRIEIZET 2 BAER

3D MR OB 5 B R BRI CERR R
KA 3ZRT. KR 507 F1OD 9 %aﬂik@?%o 7zb D

40% THholz, OB o7 01 MONEZ T 5 &
A H0% & 5, FHICEMEHEO/NE A o fREE
B CTHh o7, — A C, DRETIIIEIRDFR Z 25
S oo, I E LT, B 3D B L
BTN SRR A O TTFEL P HET LR
fon" AL IR RATEAL L v TR AR
Hd O R o 3D ASHE AT ICHL) A S
NWABDEARE" "SRR Z A0, KRG CIRES

Gy JEGTES TR EEGT, ERIE IR BRI R
3 B P LTIELW "R LTV 3D IRES
EELL TR LY, Zofid "3D OB E KL RV
REDH o7,

6. IDBIERDR AT -

1) 2k

FAH 3D WSRO R 2 F - BIEKICEI L, MR
& L CHREHZH# TIUH & T 4 Titmus stereo test,
Z O Mo B R (TNO, Randot stereo test) &
BY FVFPRE A 72, BRREHR A, CEEIZDWC Tit-
mus stereo test IZ T Fly (=) % F(-), Fly(+)B X T
3,000" LLTF (ot R R AE &) % F(+) oY

BUEIR CERE =

SCEAE (n=201)

3 3D BUEHEEICEI T 2 ER.

AFEn=259, B#n=76, CH¥n=77, D&#n=9. []:

\
| BN
D##
B, B %, NUER, 8 EE, @ 2ofh.
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976

(%)

HR&EE 1175 12%

F(=):F(+) F(=):F(+) |
ABE cat

ThZTar

ABEF(—) F(+)~ 200"~ 60"~ CEF(—) F(+)~ 200"~ 60"~

B4 3DBYEDRAF - BHEIR & L4,
A ZEBIDBBEORRS - BMERE LAER. SRLEHREOHEREIZL>TA, CH% Fly(-), Fly
(F)BLUT300CUTOY 77N —TE LTF(-), F(+)IZRA LA, ABF(-)n=3l, ABEF

(+)n=127, CEF(-)n=10, CEF(+)n=32. [ ZEMIcR 2 %2\,

p=0.0067.

i ERH . %

B :3DMEORZF - BUERE LA, A, CBA Fly(-), Fly(+), 200'2LF, 60" LT 0477 L —
FIEGF Lz, ABF(-)n=3l, ABF(+)n=14, AB 200"\ TFTn=39, AB60"LLT n=74, CH

= ERHD.

TNV — XS U (K 4A). 3D BHEATI AR I R
R WHELRNEABEOY TV —TF(-) F(+)H
TS AL, BE27.8% 14.9%, 7h52 3>
22.2% :3.0%, 7 L ¥ 60.0% : 23.5%, ¥ — A
80.0% :12.0% L V»IFNd F(-) THWMERIZH D, %
(R E CHET 25— AL BTHEILBETH - 72
(p<0.01). MACHEHOF 77/ NV—7F(-) F(+)HM
THES A &, BLE60.0% : 12.5%, 7L E 75.0% :
50.0%, 4 —4 50.0% :11.1% & F(—) TEWE[IZ

F(-)n=10, CEF(+)n=2, CHE 200" F n=11, CE 60U T n=19. [ THMIZRZ %

HY, HICHETHEECTH o HRMEIFENLEEEIE R
Do72(p=0.063). 7 hF27 3 arTIEF(-)THilk
MR Z A%, FLETIEF(+)TLIAEMIZE
AR WBIS I E o 7,

BIERIELE, 7 ho 23 ay, F—o &b AREC
ZLALNTZH, BMEITIEF(=)X ) F(+)DIE)HE
WAL CEECD o 72,

WIS L7268 D%\ 3D BEIZDOWT, S56IZA, C
B4 Fly(—), Fly(+)(3,000" LLF), 200" LUF, 60
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