ISSN(print) 1226-5012
J Korean Ophthalmic Opt Soc. 20(3):341-347, September 2015

http://dx.doi.org/10.14479/jk00s.2015.20.3.341

T2t Zdlg =29 ol UE
AC/AH|2} CA/CH| H|w

LS, REA, 234, S
72 st P38k, 1) 39160
LA 015 7€ 309), FE L2015 8¢ 18<), AASE (20159 99 8Y)
BH; 1A= B4 sl W vk AC/AMISH ZelE 28E wse] 4 CACHE S, o] T s

PD 2 Aizde o] AAA, v AC/ANS] 959} CA/CH] Alo]e] Hi Aol S Hlnldte] Uil =dg o
xElE Aol Atg 2 &-8-stax; st W 20t IS CET 22.62£2.844]) 62 (F 509, H12%)S UFoE
FAIAZ] 40 emollA] LA 3L (Howell card)e} 718 =d = Al(Nvision-K 5001, Shin nippon)E ©]-83}c] 7)==
T W3l w2 Hk3- AC/AHIE S7431% 3L, CA/CHIE Wesson fixation card(WFC Bernell, USA) ©]™ 2] DOGA]

wo} AR BAUAE ALEale] ZelE 28Y wsll e caculE S4an. Ak A= w4 Wslo] m

2 ZAdkS-Fo] 2| 2dg Wl g WS FgRY BAF o7 {23 xpo|7t A YEbdt 58 A
2]} ¥kS- AC/ARIQ] AW R2=0.0250.2 JERG O W, PDS CA/CHIE Ay sk R=0.0090.2 VERGTH AU

Z-E9 vk AC/AYIS s R*=0.0640.2 VeI om Jrizde s cA/crle] AuuE R=0.3212 JTlZ
A yo] o Z7Fse AuBAVE J= A E YETH ¥ AC/ABI9E CA/CHIQ] A E R?=0.1260.2 W& 4
HEATY Je ASZE YEPATH(p=0.000). ¥-8- AC/ARIS] G572} CA/CH] Ato]o] Hiato]= 0.124+0.06D/AZ &
AHoZ ot ztolE B THp=0.000). B&: JH=EHI cA/CHIe AT xR Ho] =2 AlEYS
& ZFA= g T34 Aol 2 20 E et ¥R AC/AHIY] S99t CA/CHIE SAIH SR #Y

@ Alol2 HolmE HYQ Wl
Poba] ool melE e A g
e T2le o] Hojof @},

FHof: 2Rk, IR, Aoedd

T2 YA e AC/ANIE 7 AR =2 CA/CHIE 71 4 Y o]d)
A AC/AYZY A Y SEEE CA/CHIE TS 4 9o] HlEA] 2duks-

, BES-AC/AR], CA/CH]

M &

% (accommodation) Z} F(convergence)= J& T
& (synkinetic eye movement) 7|72 I|=1 37 (feed
back loop)S &3l Aol WAYgTh wute)] o] 57
(blur) 2.2 Q13l FFAIA A A EA| Z(ciliary muscle)
o] 24 A17Fo] MgH L o] w) FFAEA A KA
A 343} FA)ol 2]k (extraocular muscles)oll = A1739]
A= 271 A A Hed olw) WAE = F5E 2
A4 F=(accommodative convergence)2al SH}. WEk] A
2H(disparity)= {18t FFAVAA A @I k2ol A1 Heg
g3} FAlol AEAT Al7o] AEE o] 2HS YA
71=d ojw] WAE = 2HS ZF4 ZH(convergence
accommodation)©]2} SFC}I QFQIA] o] i) ]Hbol|A] 7]H.o]
& 2™ F18190 AC/AH](accommodative convergence/

accommodation ratio) = Martenss 2] A7roll 2J3hd A+
2l 90%E ZEAES T A%, AC/AMIY HIFHEl] BY
3} opula o]Eke TS =ylA)FItka TR AC/ARIE

o= o

ZAuk o) wie} AL AC/AH], AR AC/AH], A= AC/A
H] WS- AC/AMIZ s 4= JThP! Al AC/AHl= FA4]

A Wsle] st 2HAFE FohH A AC/ARI=
7Rz =4 §slE B8l 2RSS = ot vt
& AC/AMIE A= AC/ARI9L 53 A=S 7HS 735
At 2= gk 2ARkg-sfo] th2a 28RS
of vlal tiF-E ZdukgFo] AA LA vhg- AC/A
HI7} o 24 54 HE2 QA 7= &4 Hs)
o]-83F RIA] ol A1l lojA WS AC/AHIE &
slejof gt} bl 25 A=) mE ZHENSFS st
324Nl CA/CH](convergence
convergence ratioy= A9, AHA| 52 g

=
=

«
& %%

accommodation/

=0 5
Fo T Ut

*Corresponding author: Ho-Weon Kwak, TEL: +82-54-479-1334, E-mail: hwkwak@ikw.ac.kr

34

1



342 WS f5

Al AR A7) B4 o] Aleleh By 2
aejste] Aol Bgslolol e FaF FHolth CAC
Hlo) a5 st 24 ATl AL A

FZ(open loop)oll Al SA = oo} 3lm] AR 34 714
3} AL ALe] Adld)] )3t ols =7} wo] @ FEo] ATk
o]# 3l o] ¢F CA/CHIS =A3l= AL 9451 Po}
gt vom el 931 AETE 75381 5
23S wo] =1 gt} olo] B Ao A
o= zEF AWl wet Y e 24 WeHE
=% 2AYEE S50 i) /lgd= £ wg)
o] 2 ZHAZEZEQ) AC/ABISS] ATAAAE A1)

=%
-

O A
=

o

o)
AR

2=
s ey

o QoA 83 Aee Bestusl dh
Chat &

1. o ChA

A e oSl 2 AAAS Y AL, AR,
F5A], A7} glom kAl 7)ol xﬂﬂ Y e

31 C-2.00 D ©]3} ¢ wAAIE 0.80]4F 200] tHEA 62
HgAE 509, ARk 129)S ooz 8 st
yol= 22.62+2844 0|0 H ZHoFEE <
-3.04+1.95 D, HQt 2.62+2.39 D °|T}.

A= 2HL 40 em &4 8] YA E (Howell card)S
AN F HHARZE R S 27 g e ol A SHAA]
EE FAIBH g 3 <t 6 A 71AeHT ZES Y
AR §&o] EelE AHE 0 F HZo fIAg 8t
A7F 7H7)e ollE Y SRS ol ARIEE 71E
3tth tiAAIE 2] HiF PDE 63.50+2.84 mm, AHHZE
AL 9.07+1.87 D 183l ZAF] Hit A== 238
+1.80 A o]}t 4 & 29 EFF(Morgan’s norm)
o3 0~-6 A 7HAE AZ 739

2 oty
A Q% AL 28 SGom A7l A ALE
T 2= 130215 Ix, AlEH] Z%+= 800~1000 Ix 3}

own, 4 A7k 13T 3~5% A= SIS
Table 1. Measured data for subjects (n=62)
Subjects Mean=x SD
Age (year) 22.62+2.84
Pupillary distance (mm) 63.50+2.84
Ortho | Relative accommodation (D) 9.07t1.87
Anomalies of Refraction (D) OD:-3.04£1.95
0S:-2.62+2.39
Near horizontal Phoria (A) -2.38+1.80

Vol. 20, No. 3, September 2015

1) 33872l (pupillary distance: PD) &4

&3 A (pupillary distance) S &AL
(Digital CRP, ESSILOR, FranceyS- ©]-8-3}] F-3F 10} =4
Aefell A Jet PDE 53] 24 lo] WEkS V1= gtk
ZH3(relative accommodation) X
g ZAo= duly oz 7P wo| Al Lste

2) A=
dEdY 5

FH? push-up WHI push-away o] Ao AJ3Ee]
5‘] o wet 24 -] AFo| BE = SHHE
Aol = FAI AR st me 23 2d8S
Hﬂxﬂow f13lA 40 cm AglellA HaA R d= W
& A ZIEAIRE AFAZ & ARG A Al
7} 332 w71x] —0.25 DY =S FYste] HH S
Aok (= F7PRES ARSI

=z
pu

j_, o

\_.

_IIN' FL\ rl

AC _ Accommodative Convergence
A Response Accommodation

_ @Z7K) R A1 - A=) F AR
z@u]«_ak(D)

3) U2 AC/AH| &3
HhE- AC/AMIS] 578 A b A el &
ot /WA 5= Al(Nvision K5001, Shin-nippon, Japan)
o} 24 3FAA E (Howell target)= 40 cm Aol $1X]
AlA A= 7HYA AR S 54 £ -0.50 D, -1.00 D,
-1.50 D, -2.00 D, -2.50 D9 FO.& FHRjtol| ZHAFS
7Vl Z¥zte] /\}5’4 %kg St
EE NP EZEAE o83t
d{zA = wste] whep BAshe
4% & Higs 7S
1S AC/AH] ALk ofel] F2lell o) At

4) CA/CH|

CA/CH & :;g—a—}% W 0 2= ¥ E(pinhole), BCC
(binocular crossed-cylinder), DOG(difference of Gaussian)
] ZEE o83 W So] Utk CA/CH S-S Ut
MY BFA = EA G = AHE-o] 803k Wesson fixation
card(WFC, Bernell, USA) Sl )& EHHH%E‘S ol-&-g
DOGAIFEE AHE3H3TH DOGA & o7& Al2F Aol
o Bm|sA B2 A= shuE Hojlo] Aol Wate
T FHRY 57 ”EHE A8t gl o3 2d&
HiA A7 = a3 o] &gk Aot} CA/CH] T4
2= D/A(dmpter/pnsm)% ALY SR = AdE
NA RPN EAEZAA N AT e IFAIR] &
40 emA gl DOGAIEE AR AlFoH Ar 25

1
R

J Korean Ophthalmic Opt Soc.



MRz o) 2EE 2dE Wi
Yol ol 24E Aol vlAlelr) Asjel ¥olv) 248
= zWe ALalth ZUNg T e skie] 717

3 ABO, 6 ABO, 9ABO, 12 ABO, 15 ABO 0.2 %
F A=S bl 2ES A A1FHeH °‘E°}7HH*@XF£%‘
HYAE o]&ato] YA el 99t 2dn-g-a-S
5 =438 T 4 gkS 7|E35190 1 CA/CH] AXRE o}

2 32l ofs) ALtE Akl
CA _ Convergence Accommodation
C Convergence

_ @S A 2 - = ) F 2
=2 ASHD)

3. 917 x{2| Wy

E Ao g £ L Ao g = SPSS(Ver.
20.0 for Windows, SPSS Inc,Chicago, IL, USA)2] HF-&-
AC/AH|9} CA/CH] Q] AJHTAIE Lol y] f5le] T3]
%23} Bland-Altman plot S AFHE-3F] E43}931, p<0.05

3lol| = HkS- AC/AH| S} CA/CH] B

343

Pz

tHp=0.000). 7}JA= =5 250 D9} ZE)& Z4E 15 A
< 7Hisele o), 2ERE-TFe] 2kol7h 0.49 DE 7Y 2
Al Zpe]7h Vbt

U3 ZEF ol thalA FAAZTel e AR
o] W= areskA] edgkont 4] Al7to] Ao
AFE Aol gt ATt PJr (A

29|
Fd
iz

= X
=]

2. PD2} HF2AC/AH| I CA/CH|, MTi=E
AH| & CA/CHI2+°I A ZHA

Fig. 1> PDS} W3- AC/ABI] T3 AEAMS A9
YeRA AT PD9F WHS- AC/ARIE y = -0.083x+10.1192
Y PAIE Bom duHE R=0.0252 ¢ 4aH
AZ UERT. Fig. 2= PDO W& CA/CHI9| T3] 71
21 3k 232 YeRNATE PDLF CA/CHIE y=0.001x+0.0152
AY IAE BQom AHdE R™=0.0092 o] o

1 BLSAC/

o v BAHOE Feld Aol7} glrk Bersisict. oo
. y = -0.083x + 10.119
7E:|j'—l- nil _T,_iEI- 8.00 ® L ] L] L ] L ] [ ] e [ ] ® [ ]
g o
1. 71E= =4 wslel =a|F SHY Hajol K2 = ~ o ° ® 3 0o 00
MU= A} gs"m‘ R T I
Table 22 7FY¥= =4 Wslof| w2 -G} 2 g s 0.
9% 29y w}oﬂ me zANae) P wmalyl  Fw] e e e e e e e 0000
. s o
t}. 7}elal =] o8t 2AA= —1.50 D} —2.00 DA 3 g : : : :
T 28wl xto|7} 045DE 7P A wow, 2 - . * o
= 7Fdell ot FFAFAE 12 AT 15 Al Hdt = ¢
ko] 037 DR 713 =7 Ffolrk viekaieh. el . .
zo] W ZANSZo|FHF: 2.23+0.65 D) TE|Z 7Y po o po, o P
of W& FAWHSTHH T 1.81£0.61 D) Bt} =4 =4 PD (mm)
Ha1, EE 7MY EAIFCZE 723 2po|E HY Fig. 1. Relation between response AC/A ratio and PD.
Table 2. Difference of accommodative response according lens and prism addition stimulus (n=62)
Mean+ SD
Mean
Addition Accommodative Prism (A) Accommodative difference t/p-value
(D) response response
0 1.41£0.31 0 1.02+0.23 0.39 8.463/0.000
-0.50 1.74+£0.28 3 1.30£0.25 0.44" 9.632/0.000
Ortho ~1.00 2.0240.25 6 1.64+0.26 0.38" 8.020/0.000
-1.50 231+£0.24 9 1.98+0.26 0.33" 7.567/0.000
-2.00 2.76x£0.30 12 228+0.25 0.48" 11.364/0.000
-2.50 3.14£0.26 15 2.65+0.29 0.49" 11.873/0.000
Total 2.23+0.65 Total 1.81£0.61

*p<0.05, t : t-distribution in analysis of paired t-test
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Table 3. Difference of response AC/A reciprocal ratio and CA/C ratio according lens and prism addition stimulus

Mean= SD
R AC/A CA/C e Up-value
" €sponse ; difference
Addition(D) reciprocal (D/A) Prism(A) (D/A)
Ortho —-0.50 0.21£0.07 3 0.07+0.06 0.14 12.562/0.000
(N=62) -1.00 0.2240.09 6 0.10%0.04 0.12" 9.269/0.000
-1.50 0.20£0.06 9 0.10£0.03 0.10° 11.347/0.000
-2.00 0.23£0.05 12 0.10£0.02 0.13" 17.564/0.000
-2.50 0.23£0.04 15 0.10£0.02 0.13° 19.805/0.000
*p<0.05, t : t-distribution in analysis of paired t-test
Table 4. Mean differences and 95% limits of agreement between AC/A reciprocal and CA/C ratio
Mean= SD Mean differences 95% limits of agreement t-value
I/AC/A CA/C (mean= SD) Upper limits Lower Limits p-value
t=28.492
0.22+£0.07 0.10£0.04 0.12+0.06" 0.25 -0.03
p=0.000

*p<0.05, t : t-distribution in analysis of paired t-test
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Comparison between Response AC/A and CA/C Ratio according
to Additional Spherical Powers and Prism Powers
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Purpose : This study was to examine a correlation of response AC/A ratio by additional spherical powers with
PD(Pupilary distance) and relative accommodation, and was to investigate correlation of CA/C ratio by prism
powers. The mean differences between a reciprocal response AC/A ratio and a CA/C ratio were compared, and
were suggested to be used as data in the refractive power and prism prescriptions in the clinical. Methods: The
open field autorefractometer (Nvision-K 5001, Shin nippon) and Howell target at 40 cm fixation distance to 62
persons with average 22.6212.84 ages were used to measure the response AC/A ratio according to additional
Spherical powers. The CA/C ratios were measured using the DOG card at 40cm according to prism powers.
Results: When the response accommodation according to Additional Spherical power changes and the response
accommodation according to prism power changes were compared, it was larger than the response accommodation
according prism power change. These were significant differences statistically. The correlation of response AC/A
ratio and PD is showed as r=—0.158, the CA / C ratio is shown as r=0.093. The correlation of response AC/A
ratio and relative accommodation showed as r=-0.253, the CA/C ratio showed as r=0.566 that is predictable
correlation. The correlation of response AC/A ratio and CA/C ratio showed as r=-0.355 that is low minus
correlation (p = 0.000). The difference between a reciprocal response AC/A ratio and a CA/C ratio showed 0.12
+0.06 D/A with a significant difference statistically (p=0.000). Conclusions: The correlation of relative
accommodation and CA/C ratio showed that depend on the individual, The more a relative accommodation is, the
higher a response accommodation of convergence by convergence stimulus is. The reciprocal response AC/A and
CA/C ratio showed significant differences statistically. This can have higher CA/C ratio in patients with low AC/
A ratio in clinical as an independent variable. Thus when the abnormal binocular vision was prescribed in the
clinical, it is necessary to consider the accommodative response even if the AC/A ratio is a normal range.

Key words: Accommodative response, Convergence accommodation, Relative accommodation, Response AC/A
ratio, CA/C ratio
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