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4) ZHEE0|Y

2484 HARE £1.00D, +£2.00D, +3.00D9] Z&]
HZ ‘Accommodation Word Rock Cards(No.5, 20/30)’
(Bernell Co. USAYE AF&-31e] oketol| A ATt AL
AT E 40 emB AT, 18 B9 =AY =A
< 2299 (HDA=E w8kl XA F A3E7} A7

=

A= =3t (-)DI=E REHAAIA FEHE 93] vk
IS WE 13](Cycle)Z 7|53
5) ZF2H Al

FFTHL SRl A ‘Push-Up’ WHHS- ©]8-31] 40 cm
oNA ALY wdo 2 FA AF Eo] F AR £

= 3R, 98 B wANRE B 92
o st mold HE RS ZYstel 155

At

6) HEAS0[M ZA
HA8ol A AARE 124 BOF 3A BIS) Z|Zo] &
2rel 5= A|ZE (Flipper)& ©]-8-3Fo] 40 cm®] Ag]ellA]
At HARs WA 3A BEs thdAke] =2kl 914
AlA AE7F & joliA dHshd wkdste] 124 BOS
Frtete] FAEE A2 S48t T3 LAHE
=9t 542 ‘Accommodation Word Rock Cards(No.5,
2030y & o]-gata] 1% F2t Bl BOS BHHEES W=
13](Cycle)® 7153}t

_IIN' _1

7) :.7.|E_| A-||:|1A|01 7-IA|.

AAS AxlE 22 23 B(Bernell. USA)S o]&3}
o &FotollA] ‘Push-Up, Push-Down’ B8 o]&3}e] vk
ZHolEl 40 cm A AlA AIEE AR o2 7t

7ol B Az 57
ECEERIEESS

Jo] Vel Aot AlFE FollA
Fgo] el Aol AdE S48

TF. ARl ARRE A HE 2AE AIE 2030 Z7)E AR
ato] gRto = AASITE Ak e S8l 33 i

5 AAste s 23 gho 2 7|58t

6. CHH|Z= HAL

RItE Ars AL 23] BEAES S8l oFsk AW
ZH(3 cd/m? o]shollA FTFE3HE Optec 6500° Vision
TesterS ARE-3t] URte] tRIIEE S35t AAMA
= YAZAANA Far point Functional Acuity Con-
trast Test(3000-171~175)'S o]&3}A 1L, ZAE] thuizt=
A= “Near FA.C.T® Contrast Sensitivity Monocular(3000-

o
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54 - 7

7))

176, 177y & ©]-&3} 7440}99\‘3} e Y £
o] AAR WRIE, o £ AAE tRizE,
T8 Zrgoll ZYol(Glare) )] LA tu=
oA 272 tHIZ =] 471A] el = ek
Arkstdet. B 2HellA A2 Rt 24 o
HIZFE= o] A= ¥R 2 (Photopic, ©F 85.0 cd/m?)2] A+
Eloll A AAIsIA I, o F e dAzer o] AdH)
9] HAR= o] 7% 29 (Mesopic, 3.0 cd/m? ©|5}H)2] el
A AAEE AT AAE e 24 Y B AN
1.5(A), 3(B), 6(C), 12(D), 18(E) cpd(cycle per degree)2]
SR tisl S5k, W STl =
< FFUY AR Hole AHUE YA st WA

[e)
pu.
e

o s wlo] ks A

7. MEXAL

ARZAVE DRz} HE| 2P 2xE=E 27}
279 BoF 283 kA wER (S, AA AY,
2AE A, $39, BA, AFE 24 59k HEE Y
252 pAke] 259 & Z7zke) A=g vwake] A4
gk, HEEst Hswe F4 004 Hx 57
FE R S

8. SAIXE|

B A7 24} Avte] FANH HFL vRy Axe
1129} ﬂh;]_,_@ /\—LE@Z_/] =}o] d gl oo /\g% oo}

shue] FROZHE = Ol*bl ARE A3l
= HEER ttestE o83l FAA A4S S8l 73]
RIL o] wf AFFZF 95%E p<0.05Y W A ZH Fo
o] Akl FA3HATE

]g

2 1

1. A=A}

o d=te] oma et
1.26+0.250]aL ¥4 ATEH=R
1.30+0.24% UrEMOtﬁ <A
HA=E FHiF 1304020, HE|F

AL RO B

e v Bt
AR T
A EA =AM 1.35
1 & 729}
o= foF 3

mlm

_1
ok]""%‘
Ca)

>f+

iE

0252 Yeh HE|2Z _/:\_;1-_ A=
AN G =A JERG oY BAHo R
o7} §1ATH(Table 2).

2. QA
AAZ e QAL

(seconds of arc), HE|ZZ

A=A 2357+8.19%
AT EY = A 25.00+8.32%,
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Table 2. Visual acuity and stereoacuity (Distance, Near) with
single vision contact lenses and low addition multi-
focal contact lenses after 2 weeks (Mean =SD)

2 szEz

NY% MF p-value
i Binocular VA | 1.26£0.25 | 1.30£0.24 | 0.719
Distance
Stereoacuity(sec) | 23.57+8.19 | 25.00+8.32 | 0.302
N Binocular VA | 1.30+0.20 | 1.35+£0.25 | 0.651
ear
Stereoacuity(sec) | 42.14+5.79 | 42.85+6.11 | 0.775
SV : Single vision lenses MF : Multifocal lenses
VA : Visual acuity SD : Standard deviation
AY YA GRFA= 42.14+5.79%, HE|XFH &

TEUZ 4285+6.11FE Ho] EAROZ 2o|7} 9

TH(Table 2).

3. =HEZ2H

TRz A Fete] ZETHL 8.36+1.57 cm, HE]
XA AZEA=RY] 9 821+1.92cm=E HEEZA A=
oA 27 #E Ao Z YEPHTHTable 3).

4. ZEE0|M

+1~3.00D Z2|HE o] &3 £H o] +3.00DZ
233 A9, dxHAZE 6.86+5.04 cpm, HE|FZA &
TEANZE 10.141+6.32 cpmz LJERY SAX 072 2]o]7}

JE x}o)7}t U £1.00, £2.00 DANXE
7} #=A S8 = ATk Table 3).

HE| ¥ Zu=

14
= d°1 oo =
T&i@ﬁlzﬂ ﬁT 9.51+1.83 cm, HE]
A AZEHARIA 8.01£1.91 cm=E HE|ZZH L2 EH
Zo|A 9] Fl&EHo] FA Yelgor FAYeE [t

Zpo] 7k AATH(Table 3).

39 671+

6. HEA S0|M

GxAUA=E 2813 124 BOF 3A BIS ZYste]
ArRRE M2 8ol HARY - 13.93+6.89 cpm, HE]
TA ATEARE 1346+6.82 cpm= )3+ ol ¢l

BA
ATH(Table 3).

7. 2742 43N
gz A= A2 (40 cm)oll A AHA

95+16.83 cm, 52 8.95+

= —lolf

Ed
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Table 3. Near point of accommodation (NPA), accommodative
facility, near point of convergence (NPC) and vergence
facility with single vision contact lenses and low addi-
tion multifocal contact lenses after 2 weeks (Mean =

SD)
Single Vision| Multifocal |p-value
NPA (cm) 8.36+1.57 | 8.21+1.92 | 0.789
Accommo-|  +1.00 D [20.07£5.51|25.14£5.93| 0.189
dati
atve +200D |13.43+4.88|153616.70| 0.169
facility
(cpm) +3.00 D | 6.8615.04 [10.14+6.32| 0.045
Break point | 7.47+2.06 | 6.71£1.95 | 0.195
NPC (cm)
Recovery point| 9.51+1.83 | 8.01+1.91 | 0.014
Vergence facility (cpm) |13.93+6.89 | 13.46+6.82| 0.786
90
80 - ———
E 70 + .
£ 60 A a0
= 50 -+
8 40 -
e
= 30 1 ——
2
B | 31.20
10 -+ l [
o
sV MF
Fig. 3. Comparison of clear range with single vision contact

lenses and low addition multifocal contact lenses after
2 weeks.

2.47 cm, AEA1G 9] HYE 73.00+16.80 cmo] 1L, HE|E
AA=E 2123 AeoAe] d-LE 47.60+12.66 cm, =
- 8.80+2.71 cm, A Y] HWY+= 78.80+13.50 cm

o8 JE| ¥ A=o|M AgAIYge] Y2 Ao Yehst
THFig. 3).

8. CHHIZHE

G2 AqN=E 2-gsfar ¥ Z9 (Photopic, 85 cd/m”)el

A AAREE oFeke] thHIZEE A 5526, B 100.92,
C 138.88, D 58.50, E 30.57, HE|XZ AT EHNZE &
2 A 68.80, B 104.46, C 140.00, D 58.57, E 32262 e}
WS} o] T 2T (Mesopic, 3 cd/m?)ol|A] S35 Ste]
AAE dHIdEs G2 A = A A 5934, B 84.50,
C 81.46, D 24.23, E 8.61, QE|¥X A AZE-H =] 28 &
A 59.46, B 85.15, C 84.07, D 28.07, E 10.652 YJeh} &

£ BN M ehsteh o 2ol
24 gElel AAY dugEE SrHuzeA

>Hr rl

45.00, B 53.03, C 58.69, D 16.76, E 8.19, WE|XA A&
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Table 4. Contrast sensitivity with single vision contact lenses and low addition multifocal contact lenses after 2 weeks (Mean £ SD)

Frequency (cpd)
1.5(A) 3(B) 6(C) 12(D) 18(E)
SV | 55.26+18.96 100.92£28.08 | 138.88+27.66 58.5+24.14 30.57+15.78
Photopic | MF |  68.80+24.13 10446+28.09 | 140.00+2234 | 5857+1625 32.26+15.38
p 0.011 0.325 0.923 0.591 0.377
SV | 5934+1827 84.50+31.98 81.46+36.85 24.23+19.01 8.61+728
Distance | Mesopic | MF | 59461580 85.15+21.66 84.07+30.17 28.07+ 18.46 10.65+6.73
p 0.906 0.155 0.905 0.130 0.226
| SV | 45.00421.06 53.03+27.07 58.69+33.50 16.76+12.52 8.19+7.55
I\_fegsﬁﬁf MF | 41531972 | 536542091 | S$673+2667 | 22.76+19.76 8.195.96
p 0.571 0.913 0.553 0.561 0.341
SV | 30.80+10.31 462341632 48.57+18.78 30.26+ 13.40 12.15+3.83
Near Photopic | MF | 30.05+12.00 44.73+19.11 47.11%15.18 31.92+13.32 12.34+5.61
p 0.664 0.990 0.965 0.325 0.267
p: p-value

ZEHAZ ZFE T A 41.53, B 53.65, C 56.73 D 22.76,
E 8.19% YEbIL, 3 cpdé} 6 cpd, 18 cpd®] &7HFah
FGoll A vlS=sAl JERGAIRE, 12 cpd Gl = HE|E
A A EAZT} A YeRTh g 2Hox S5 &
ool ZAE U EE dxHAl= 28 T A 30.80,
B 46.23, C 48.57, D 30.26, E 12.15, &
o] 28 & ZAAR= A 30.57, B 44.73, C 47.11, D 31.92,
E 12342 RBE FUFI7 FYolA viszsiAl e
S TH(Table 4). YA ZAE ] &Rt v =olA
Elxd Ax ez Z-go] Tz 2RgAlQ} HHHA
o7 WE INFuG JooA nEsiAY B I
o] gdoMe HE|lx AZEAN=I} O =4 U
P

IAH ATEYU=R

g Ao =

(p=0.00), 54 w(p=0.01), FollA 2 w)(p=0.02),
AFEZ AT W (p=0.00)2] FEHA HE|XF AZE
A= 23S v o TSt 9l BE
=, Al AAE] A& (p=0.00), A4 2] £ wlj(p=0.00),
A u(p=0.00), 2ol EAZ 2 wj(p=0.00)= &
ZRA=E ZE9S o sk Ado] At A-8-<]
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Table 5. Overall satisfaction with single vision lenses and low
addition multifocal contact lenses after 2 weeks

(Mean £ SD)

Comfort Single vision | Multifocal | p-value
Easy to adapt 3.3240.62 |3.34+0.68 | 0.00
Time to adapt 3.96+0.73 |3.73£1.00 | 0.00
Distance vision 3.76+0.87 |3.57+0.75| 0.00
Standing seeing far 3.68+0.80 |3.65+0.74 | 0.00
Moving 3.56+£0.82 |3.34+0.79 | 0.00
Seeing the objects moving | 3.44+0.86 | 3.15+0.78 | 0.00
General near vision 3.40+0.86 |3.65+0.89 | 0.00
Reading 2.88+0.83 |3.26£0.91 | 0.01
Working at a desk 2.92+0.86 |3.26+0.87| 0.02
Working at a computer 2.88+0.83 |3.30+0.73 | 0.00

0] (p=0.00)} 21453 A-3-(p=0.00)> T gl =of| A
olgt 3o = YEFSITHTable 5, Fig. 4).

2) MaE

A7 A7 #A3 A5 5] Yot vk A
Z 3.6840.944, HE|ZA AZTEUZ 3.53+0.76902
LA el o] dxHUu= 28-S o] AF3IATE &
A AT BHS AzeE gxHA= 34040814,
HE|¥XZ AZEHZ 353408530 F HE| XA ATE
A=E 283 F ZAF YA o ds=rt =4 U
Btk A1ZHE g2 7ke B8 Ases gdxya=



) stalo| M WE 2 AT EIHEA=] 272 A7) §84
coy o ) Bulshe 2Pe QYT RE Fukshs 2kle] o
o ts | i v 28¢ A28t S sk Aol nidAsin. 272
5 el ke YTEE 254, 284, 24, 4
B4 % AN S0 Y 4 QEd 294 2 2
e - Sypseneevson o] 71 B JFS AT 2P Eo) peg
2HTY Y FFTH, 2P0l AR Ak ok
Q1 272 Hdat AP FAE A8 s, <
o fsenesene Amzo) 118 AU 5 Qe V1% ARIF HOHML 2
‘. A2 AR 99 ol Aijr 23 & e 5YL
Sl Mwng 43171 913 ZALE, Hofstetter!*7} A "ﬂi?} ‘/_]'O]C'ﬂ e}
v oy g gAY NFos 2] PES HAUT B 9

——MF
Seeing the
objects moving
Fig. 4. Comparison of 2 weeks for overall satisfaction with
single vision lenses and low addition multifocal contact
lenses.

Table 6. Preference with single vision lenses and low addition
multifocal contact lenses after 2 weeks (Mean £ SD)

Questionnaire Single vision Multifocal p-value
Distance work 3.68+0.94 3.53£0.76 0.00
Near work 3.4010.81 3.53+0.85 0.00
Eye fatigue 2.9240.70 2.8040.80 0.01
Eye comfort 3.32£0.62 3.34£0.68 0.00

292+0.70%4, BE|X A AT EUZ 280+08080F 1}
B} xRz 28 & At 24 YET A14HE
Horske T2 Hu=(332+0.62%)He}t HE|¥EZH AZE
AN=(3.34+0.688)2 283198 W o] Mawr} =o] 1}
ERstal, A9 <A 2, A 92737 Hekghe]
P2 BF FAHSE o3 2fo|E E K Table 6).
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WE| ¥ ATEA=E w5 CRo] eke] e
272 FA)9 BAsle] WS 59 4L wHe]
Slal olgHa QITHil, B ATolE ZHENZE g
S ot olhe) ARE F o0l B BE Ut
WAE Ste] 2A2 Aol M WE| X mEd e

2 go] Bxgze] Wla| A7)l U Hjol7h gex

27219} A AHe BrgAze} Qe ave
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Near Visual Performance of Multifocal Contact Lenses in University Students

Woo-Cheol Jeong, Soo-Hyun Kim* and Jai-Min Kim*

Department of Optometry, The Graduate School of Public Health & Welfare, Konyang University
*Department of Optometry, Konyang University
(Received February 13, 2011: Revised March 2, 2011: Accepted March 19, 2011)

Purpose: This study was to investigate visual performance and subjective satisfaction with multifocal soft contact
lenses at near works in university students. Methods: In a cross-over study design, 26 students (6 male, 20
female) who did not have any ocular disorder with at least 20/20(1.0) binocular vision were fitted with single-
vision lenses (SofLens™59, Bausch + Lomb Co. USA) or multifocal lenses (SofLens Multifocal, Bausch + Lomb
Co. USA). After 2 weeks, visual performance assessments included visual acuity, stereoacuity and contrast
sensitivity function at distance and near. Near point of accommodation, accommodative facility, near point of
convergence, vergence facility and near range of clear vision at near were examined. Students' satisfaction and
preference were measured using survey questionaries. Results: Subjects maintained at least 20/20 binocular
vision with multifocal and single-vision lenses at distance and near. There was no difference between multifocal
and single-vision lenses in stereoacuity, contrast sensitivity function and vergence facility at far and near. The
near point of accommodation, accommodative facility, near point of convergence and the near range of clear
vision with multifocal lenses were better than single-vision lenses. On the survey questionaries, subjects reported
that they preferred and satisfied with multifocal lenses with near works, and single-vision lenses with distance
works. Conclusions: The majority of university students preferred multifocal to single vision lenses because
multifocal lenses provided better visual performance at near works. This study suggests that multifocal lens is
helpful for young adult in prolonged near works.

Key words: Contact lens, Multifocal contact lens, Near visual performance

147



P
0
rr
I'-III:I
o
)

2 AT QBN

HMIZE - M
FR 3ty B8}, *F 5 B g Qh33es)
E7420104 119 15¥), AL 2010 12€ 139), AAZHL (20103 12€ 18Y)

2. FY A AoEE HAd = A5S 245 HAE AR F£apy RAE AAA=ZE A Y
il 2AE 1.69 AL 2= o) 3jAKY £5.00D9] A A=) HIFHE A=) FAFA, FENA, vlTHE Al
& SA3H90. Mitutoyorte] ID-FI502.2 F4F7E 343833, Automation RoboticsAFe] FOCOVISION(SR-
2)E o] g3l FENES ZAHAY. vlFH Al Taylor HobsonAl2] PGI 124082 A3 A= SHEE
9 3AA7AQ A 27 mm, F33A7 4mm, TAAF 30°014 AL Fo] FAE Ze HEAZE A
57 AZBT} Axial heights B Fo2H 1§ o] o]HE w40k AAlo= ORAALS] Code VE ©]&3Th.
A3} -5.00D ¥l A== T 2B v PFARe) qFaabs ok A UERE oy Axial height7} &3 7}
A2E] A7) ZAasle] vulg Aol o] ). +5.00D ¥lFH V== YFte] Aol TAEHT (-)@=e} vl
FIAZ Axial height®} TAFAIY 74 v]& o] B34S IRIsIAT HAH3) #4S T3 AH vl7+4 =2
v AR QA 4 7 A2EG F2 AT vE e AHE AT S Aok A& FujellA Al
EulT AzE o] ASRhe vg o] AHE 719E Axial heighte] 72t $79] e FAHE E
A vl A7) o|FA 3 Qo). A AAlolge B3 SAM=EY PFE AT v g ojHE B
5 zhe Ad v A -z HAAS S 3 vl dlze] AAE il dY vld dzng e A
g 48 F UL 7UE + A

FHo: HF-=, vIFSAY, 553t vl

S —

H Akl o] A A== A Qto]
S AL o F o U 8IS ZAEF A= ook &
o} 2%7] wjiol -2 5 7HA7F AA A gk A ¥
A, AL At 7Ie HFdFAre} A7) A
A7} o]F Aok et F WA, HEA=S FAE A
AA Zge] RS Zo|n, HHYF TEL 2EE v]gF
A 71%5% 1o} gt AA] HFI=E v 8FHQ 7)E
S Bo] 1Bty F o] |P3ta, 7PEA B=e A7}
o]H AL Qirh.

Fig. 1912} o] 5,2 AW sag, s;= FH sag, t©
A FA, e 7F3AE] F4, DAT d= A7, ahe axial
heightS JERAT) (-A2E AW saggtg ZA s
AGg v o] e vepd 5 A AAS L,
sag &S 7R T A4S 98l AAl vk )l Bk
Hof| (HAZE F9 sag@tS 09 7PEA BH3HA o=

A5k, u]g o] o]fZ e QEI gtee FA
tHY, o]2]3} sagZh-S Axial heightZ 7rAAlZIt}. Axial
heightZ Fig. 19 vepi)

£ =2dMe FuldA Algtss 4] 3jAke] 74 J
Z9} vl J=e| FAFA, FENA, vl AFE
St A 43 A 5S BA8T. H3 3
A& B3 71E A=Y FAM5E FIAE 5 A
£ 7 AEAM=E A

g H

1. 58 4y
T A A== 47) ALY 2HE n=1.60 222
1£5.00D A=29] FAFA, &N, HIFH AFE S
39tk $415 7= MitutoyoAl2] ID-F1502 ©]&31<
IE4HH7 S Automation RoboticsAFe] FOCOVISION

TE 10T

(SR-2)2.2 FA3IA. BT A5 Taylor HobsonA+]

TWOKAL Q124 281, 369-703 2D\ QIMA| ESRE MNMEH 1S SSELHS IAZSH)

TEL: 043-879-3387, FAX: 043-878-3386, E-mail: limhyeonseon@kdc.ac.kr

148



AN - A

Fig. 1. The axial height is the height of the lens, as measured
perpendicularly from a flat plane to the apex of the
front surface.
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Table 1. Design results of aspherical lenses

Front surface | Back surface | center Conic

radius radius Thickness | constant

-5.00D | 276.0 mm 83.5 mm 1.0 mm 72.8544

+5.00D 87.0 mm 310.0 mm 4.5 mm -2.2866
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Fig. 7. Astigmatism & Distortion of negative lens.
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of Selling Spectacle Lenses in Domestic Market
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Purpose: Analysis performance for spectacle lens which sales in domestic market and optimization design a
spectacle lens which is corrected aberration. Methods: Measured center thickness, radius and aspherical surface
coefficient for spherical and aspherical lenses which were +5.00D. Refractive index for every lens was 1.6 and
they came from 4 different companies. I used 3 types of equipment to measure lenses. ID-F150 (Mitutoyo) :
Center Thickness, FOCOVISION (SR-2, Automation Robotics) : Radius, PGI 1240S (Taylor Hobson) : Aspherical
surface coefficient. Designed a lens which had 27 mm of distance from lens rear surface to center of eye, 4 mm
of pupil diameter and small aberration on center vision 30°C. To shorten axial distance compared with the
measured lens rise merits for cosmetic. Lens Design tool was CODE V (Optical Research Associates). Results:
—3.00D aspherical lens had somewhat high astigmatism and distortion compared with the spherical lens. But it
had a merit for cosmetic because of short axial height and decrease edge thickness. Improved a performance of
distortion and ascertain merits for cosmetic due to short axial height and decrease edge thickness same as (=) lens
in case of +5.00 aspherical lens. Though an optimization process front surface aspherical lens had a good
performance for astigmatism and distortion and the merit for beauty compared with measured spherical lens.
Conclusions: Design trend for domestic aspherical lens is decrease axial height and thickness to increase a merit
for cosmetic not but increase performance of aberration. From design theory for optimization design front surface
aspherical spectacle lens which has improved performance of aberration and merit for cosmetic at the same time
compared with the measured lens. Expect an improved performance from design back aspherical lens compared

with front aspherical lens.

Key words: Spectacle Lens, Astigmatism, Distortion, Aspherical Lens
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2 o] FAAAL FAlof| o7 ZelF Aol HF7} 3
Weg FHSAS.

sl AR wWaee] daaA e g A7l
5ol FFS F= .4 vwy PN, FAF
NAR, 24| RF, D21 FF5E7T Aske &

Edl, olRA& AlZo] 7183 4zt gl B, &
3] FAFANA} SRl BAE Aloldl w& dd#
AL BAFGR AP

44 gL A0l sl FAFAARFASY A=
o] Hlxle WAL FA AAE ZAEH, 4539
Al A AN A 49 FAt @A FAs
I, ¥4 ¥ FHolx 3 AL 5% FA] SghE fA9

Aok SR,

0] Wk B AFelAE FAAZ AR o8 53
ZA AR B 5& YopuT, Agks} o] 383k
2} B4,

of &

FetA] AejdA e FAAAE FAd e olfE =4
2 HA2e] A5 2HE3 Yoo BAde AR 3%
Z8-2 E5A3}7] fAsiMent.

FHAFANRE ZH87] AME FIEE AANES
2 90° EEA FEFANNAAE S WY 2ol =
AT 4 e, s} Uzt AL J1ESE %S 7}
2713 AHE, ol 9% F9f A A R (left hyper
fixation disparity)S 2|v]dh= Zo|a, Myt w3t A
71ZE0 2 olg&S 771 UTHY, ol LE% v &
H}=A| A XK(right hyper fixation disparity)yS <]7]3}A] €t}

ol@A ZAE FAFAAE E()DAZ FH=
T4 4L & 9lon, Fig. 19 Jepid

Fixation disparity curved] A 9& = J& FEE= Y=
HWL fixation disparity® YERNE &, XF A@L
associated phoria(@gAH)), slope(BALE)E Al 7]5Fd
gg 9% 55 ¢ F Aok

MARK 2R BISIZS, 500-714 FZZQAN| 23 S22 160(F2S) S0 oZshl

TEL: 062-520-2283, FAX: 062-520-2366, E-mail: cornea93@paran.com
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Fig. 4. Type Il of Horizontal Fixation Disparity Curve.

ESO
Fig. 2. Vision Trainer for vertical disparity. e
1 15
S|4 AAEE A715ERE AR Al Az A2 [
Ho g ARE & & UL, EF AVITEEE T B i B
Fa9 A7 49 ZUE T & 3100, Az A2 20 15 10~k & 10 15 2
nRE Az GFL o} B 5 UTHFig 2). w I
FRFAA AN E 1,2,3,48 0] JEH, 132 BI 15 +
2 BO §% 3 Aol A fixation disparity 7} H53H 20 +
Aeshe sab oo 348 3tk 282 J4Hol BOF EXO

oA HBF A¥-S 23, BO prism adaptation ©] 2 Fig. 5. Type lll of Horizontal Fixation Disparity Curve.

7A%-olth. Schore oY M e Al 55 A

23] 74+ A2l i3k prism adaptiono] MR A4 BAE 7GR e, FAFAA et AW A

He WA 388 2o Bl ZolA B AR 7ok T A7 GBI ol FolAA @3 Ao F#AF

7+31, BI prism adaptation®] T & Z-$-0lt}. 482 =4 AA R} g AT 3 HA

o] FRRAAN =ZF 2289l W3t me} fixation

disparity”} #1515 Ho|o ¥Z ¢ TAM% A= CHa & 2

s} 4G A fitk. ¢ types FAAEEROIY +F

Aggol RE5TE Uepditk(Fig. 3~6). ke 20-35412) F 52502, wAAHo] Aol
Schor: prism adaption¥} fixation disparity 7} ¥hH] 2] oldglo] gl AREoe Z 1o, A9 5= FAKH
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Fig. 7. Wesson Fixation Disparity Card for Test of Vertical
Fixation Disparity.

Aou wAs Al Wkt

FAAR F4 71719} 7k=x AREAR Gl w2} A%
€& Wesson card, Saladin card, Near Mallett unit,
Disparometer 5°] 312™, ¥A2]-8-2 Woolf card, AO
Vectographic chart, Mallet unit 5°] A=H|, ¥ AF-el|A
£ Wesson card(Fig. 7)Y AF-3131c}.

AP AlgHe $AnY =45 AT F,
fixation disparity card(Wesson fixation disparity card,
American Optical co., USAYS JZAAS] & & 25 cm A
gloll 31, I AP ESTE A0 AIEH 9
Z ARRES 2EE 33

AEA Fig. 94¥ EHolA HA FANAL gle 3%
], o] v HPREES & FAHA = $<hol 472 =
A9 Holil, FR]tell= SARET HolA Ho FEAAS
B2 FAARFE SFE 4 e, Table 19 A= W)

L[+5

Name:
Date:

Distance cm
R Hypar
i
i
1
R OBY = R BD
o
%
2
o
E
L Hyper

Comment

Fig. 8. Prescription Sheet.

Table 1. Vertical Fixation Disparity

DISTANCE 25 em (10 inches)
1 FD(MIN. ARC)
RED 0 0’

Y 6.9'
GREEN 1 13.7'
1% 20.6'
ORANGE 2 27.5'
BLACK 3 412"
BLACK 3 55"

$A49 %71 7kedl 4190 REDS 7117149, FA14A1
7} e 4] 72-$-0la, 347} REDS} GREENS] A}
o] 12& 712714 6.9'9] FA|A|2}, ORANGEE 13.7'¢]
FANAZT Q' A To2 g, T Wi A4S
7IEo 2 oliEE 71E711 T, ol Q8% v A
HSEA| A ZH(right hyper fixation disparity)S 2]u]8}A] o},

AP Y& 0|83l & Fol 3h}¥ Bol= st
xo} AZ Q)= Mo] ZglE d=E 71318t Table 13
Fig. 99 w2} §F 2 9X2 99 =& 7]A W3} o
< SR

=1 prism barS- BD¥} BUS.E 991 1 Hxz} =g
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Fig. 9. Vertical Fixation Disparity Chart.

%<& Z7W71x, F7HE drig A7]=  fixation
disparity®] *&(Hyper or Hypo)® %( ') Table 12| &
o wel 71235} curve(Fig. 8y 1HE 34 Al T84
& $9to] BDOE EZEFFE FUMAZ o HPFEo|
AA HolAY Eelso] ARE ¢ ol S F olE
2 S,

ZE&L BrbetA ¥ AdedlA vehd FAARE
71&38k3, A7l we} ol A&3he AL 7Hed 4]
913 FAAAL ESol Z2EE §) 3AekA sHde] o
T 71reAs 58 U, ZeEE BDoE i 4
AR ¥, T BUSE AAShs 4o Ze|Fe] 932
FH A3

AAMADE Fig. 8ol Y= 2 2L FANR T =(x
Zo] B71% Ze|FY, yEol FANAEA 23

an % g

5299} Bl e $AFANAE SAse de
fixation disparity curveo] Thl CHeT} 2 2HE Ach.

1. AxHEe| SEHS

Uz 0 2 YRS Morgan®]U Saladin®] 71&Egkell
wje} FAwA2go] FERG ¥E HE Aol 9
At 2] 9¢F BDH BULE ZEEFE #7} A 0412

Table 2. Distribution of vertical vergence range

vertical vergence Right BD Right BU
range (') (Left Hyper)(&) | (Right Hyper)(&)
0-6.9 2 3
6.9-13.7 3 2
13.7-20.6 6 8
20.6-27.5 16 10
27.5-41.2 25 29
41.2 above 0 0
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Fig. 11. Vertical Fixation Disparity II.

74 e R A2 HHE LAK(Table 2).

AASS Z2jF e A3 WE-E HolA] &= 7
L& AL, Z2ES TR 34 WsE Hol
E AT Ao FHFAA A} 2] - tig B
S vl FAIE 4 = ZAFN(Table 2, Fig. 10~15)7}
Aol Ao AlgHD)

ke FHAFAARL 2HZE UL, HEAHD #3
2 7IAE 133t

= [(Fig. 10y Blad 7P B Ejlez AA 4
o2& 529%7} o] Blloll &ttt AWE Fa3A 4l
Qe wAa2 WAE 7 AR dRAE 3= B
olgla & = It

IR I(Fig. 11)E 23%7 £3on, He ¢ =g
Zo|A W7} ot $4% 7187) ¥slE BoFa 9l
Atk 71&717t iz eg £ALREE FHIIE
Vectogram2 71 7-(Fig. 45 ©18-8& A715EES A4
A gieia We FRHESE 7HAA 8 Ao B,

I E MI(Fig. 12)E 5%7F £329, BD ZEFde
ukg-& Rolu} BU Z2]ZolE prism adaptations 2o]il
JE FFE Holx AU

Y= V(Fig. 13)E 4%7F £ o0, BU ZEFl<
uhg-S Holu} BD Ze]Z&ol= prism adaptations H.0]iL
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Fig. 14. Vertical Fixation Disparity V.

Fixation Disparity(")
-

AE FHL Holx Ut o] 2 =E mel ez}
Zditel A9E Holx 3l

Y E V(Fig. 14 10%7} 5319, BD ¥97 o 4
I 2 7ASoltt. T V(Fig. 14y 2 119} H)S3)
B A& &2 ZeFM W3t Yort 347 7187
H3lE HYFa Y. 71877} Zideeg SR5%

& 7= A715EE S A gksla W
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Fig. 15. Vertical Fixation Disparity VI.

fraoly 397 84 Fa §g 4ol BU = E9
= ¥H&-& Holy BD E2]F9)= prism adaptationS H.
°o]i = FFS Ho|aL Tt o] 1Y E= MI(Fig. 12)
o] )=} Aty AE Holx Qo).

o] AFEA Yo R FHFAAZE type
I(Fig. 3} e 60%7} ©] F&ll &3}, type (Fig. 4)
= AA F o 25% AX, type (Fig. 5)= AA 5 <
10%, type IV(Fig. 6)= e 5% A== dejx AoHs,

FAFAA R} 249 71&7)7F 7HE Asde 3
E7} = Vectogram©]} TranaglyphS ©]-&3 w2
2 FAL AAR YL §8 s e =&
< AR zelF EY|HE o] 85l HE wAx: FHL
¥HE3H sk, o] Wl HEARIAIE ¥hge] 291 A
£ 73zstedof gt} W e LE7lasl & ASels
0.50AZ A2} BU, BD Z2E2 7IIAA €38k
5 3.

FAANAF AN e F2 AR HHF BRI
FHHE AL GO 2 AR FAZYEFS o]43],
FAFAAAAE T ZelF %] A AL
= 3.

4 B

5272} )=}l th3t Fixation Disparity CurveS ©]-&
g FHAFANA £ d oS3 2L dE8S A

1. Fixation disparity curve:= 12| 30| 7} B,
XA FFe Holn, 712 Ardo] HasdA We
type°] At

2. 29| 718717} 7HE A9-= AlV)s Fdo| F
7HHoz Fesity Ade UE 4 Ak
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The Study of Vertical Fixation Disparity by Fixation Disparity Card

Hyun-Ju Park and Young Yoon*

Department of Ophthalmic Optics, Dongkang College
*Department of Ophthalmic Optics, Daebul University
(Received October 31, 2009: Revised March 6, 2010: Accepted March 19, 2010)

Purpose: This study was performed to determine vertical fixation disparity by Fixation Disparity Card. The
purpose of this study was to investigate distribution of the curve types obtained with Wesson card. Methods:
Fixation disparity curves were measured on 52 subjects with the Wesson fixation disparity card. A fixation
disparity curve was an X, y coordinate plot of the angular amount of fixation disparity as a function of the power
of prisms through which the patient views. The fixation disparity curve variables that were used to aid in the
diagnosis and management of binocular vision disorders included the x-intercept, y-intercept, curve slope and
curve type. Results: Vertical fixation disparity curves by Wesson Fixation Disparity Card were very various.
Conclusions: Vertical fixation disparity curves could be used to aid in the diagnosis and prescription.

Key words: Wesson card, vertical fixation disparity
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