J. Korean Oph. Opt. Soc.
Vol. 14, No. 3, pp. 51-57, September 2009

QIOLAJO| Ab0| I}

ZEE019]

=}

HEAFR]
1To=
A By e} Qb3 st
F142009d 7€ 23Y), L2009 8¥ 21Y), AAEFH L2009 92 8Y)

é
_E
g I -
=
>
o

01 297, Mol 2, e

YW FFsel Al A eI Aole
o WG5S AR E T & Gl8

2 QebAolgE Aol 83 BHeE JAsct
FH0f: Tk 2 Gl WaiZoly, Jotrloly, Ut £
N B

17\523—0] (accommodative facility) FAR= &9 i’éﬁ}Eﬂ
£ Foga aRFoE uE F Qe TEHE 3
RO Z@Bﬂ gk 24 JrtsE g “J‘i‘é‘ol‘i}“. et
28] XS T B3 28NS AR H oz Hr}
T g AP RE 2 8ol Are T NS Wk
ole} -3} Wzl BAo gk e a-8-8 Hrie
T APl el T giebe] A go] SAHZE wo HY
oo Wkt 8% 9444 AsE ARETh

ZA8o] Al AFEE= A= FEHoU Al A
7], AAF A, 28]aL HAF AEAIRM Y 2E ohekgh i
o] HAPAR | @3S v = 7] w4 AArA
= 35 @3 vlastr] QM JAsHA EEskE T
Ho g Hxbsle Zo] Fasith 258l ofdolE
O +200D IFAA A=E AREste] Tl B HY
Z-gold gk EFE FS A7 Scheiman TP o1&
S GRS S %‘iﬁ zdgo] ghol 72t 7.00+2.50
cpm} 5.00£2.50 cpmo|2tar s}tk ZA-gol|7t HFE %k
Ho} g2 B9e 3] $4E 4% 3oE Halya
A}, Hennessey 5°L& 6078 9] ojHolE tjfoz2 3743}

N
[l
¢

0,4

-

b

o)

Lo

s
2 okoke] A go] AAR= £2.00 D ZT|Y A=E ALE-3}
ZA8o] SAHS vHlag A7 o dolu 2-oda) HzoPdo] &
ZpolE HolA] kA WHp>0.05), Mol do] Sle Jdolre dtoz 54
Z2Ago] grrh FJ3HA EATHP<0.01). 2|1 GEAoP o] e FHeke] wjlt gl
HAH(p<0.000). 2E: ©] Oﬂ? A=
ek o} oiF-

25%, ©
of SAsAH. 23 @
H

2Rl
i ek v&m Fere) Zx.d_ﬁom
@ 28] go] Weto® 243
okoto] Hi FA-8o] Zro]
E3 thot @ okole] 2L
Solalolge] ERE o] Fsatn

gk Ay} FAto] e of™o|rt 1¥A] e OMOIEE}
TRE 9l REe] 2 8-o] o] BT {oshA "ozt
3Tt

8ol B3k ot W0l HA ol tigh
&3 ARE AFske 3o dHA AT dtolut
te] 2d-go] AP A AafigthA 2doldo] U=
751._?__017(]1:!]- 1“4_-0 _{;QB_O] 74/&}01]/\1‘:_ 2] —'~]._,-_y oko
H-g-o] HAIARE Ajgitha &3] M 20]/go]

Zg-olcHlE o]gigh -8l A F-849
kAl HA A TFAE ZEEo|9F YA
Holgolu} Moty Akole] A5 ZR1 A
T= vE3F Aot} $HA, Garca TP 7ot F4
WSk 10304 FHT Yo, 21.79£6.30)F tdo=z =4
go)9} RtAlol el TAY Tt ATARE i?‘a
AT} o]Ep_ 275;]_53_0] 74/k}9} 61—7;1] EEF o] F=AXE
8 73 detrlolde B49%F A3 £2.00 D —%EM &l
=5 ARl S5 Ul F Rbe] - o] Fro] =
o xdzo)do] e oA dRbAI7Iso] A%
1 Feroh frofsiAl gkl st

A o] A= FEEY I TS T4

o

O
=

e BN sz rr B

o
rﬂ"ﬁ%mg

1
2

—|—‘

3= 9~13

TAKAL OI2EA: BIAIE, 616-737 SAZOIN £-1 JIH3S A48-6  SAEHNSH OtZA&SHt

TEL: 010-2484-2251, FAX: 051-330-7326, E-mail: ssoon@bit.ac.kr



32 HIAFZX]

£ olglololAl ERHQ PAE AAS A3t bl
o EalA AT 12 G w} gIrhv. Gebao]
Ao MAEE FAIE ARYIEe] wel Aol g B

QAR EFSE AAPPE O] A7 o
S AHEET AR PFO £F Al geblolde
BRoZAI BB ATARE ANIAT Bt

>
o
oy
[o
fu
™
c
A,
o0
[\S)
ol
1o
2
r
o
ol
=2
>
E
o
oy
o
[\]
NeJ

dol5e] Shrsde Wolmele o 8919 shiz
2§3}7] Wiz 1019 Qebalol g BRH o A

Table 1. Diagnostic criteria for classification of non-strabismic accommodative and/or vergence dysfunctions. Modified from Shin

et all"™

A. Accommodative dysfunctions

Accommodative insufficiency

Symptoms associated with near work PLUS signs 1~2 need to be present, and one of 3~4.
1. Reduced amplitude of accommodation. Push-up monocular accommodative amplitude at least 2 D below Hofstetter's calculation

for minimum amplitude: 15-0.25X age.

2. Fails monocular accommodative facility with —2.00 D, <4.5 cpm.
3. Fails binocular accommodative facility with —2.00 D, <2.5 cpm.

4. Low PRA, <1.25 D.

Accommodative infacility

Symptoms associated with near work PLUS signs 1~3 need to be present; sign 4 may or may not be present.
1. Normal amplitude of accommodation. Push-up accommodative amplitude meet Hofstetter's calculation for minimum amplitude:

15-0.25X age.

2. Fails monocular accommodative facility with £2.00 D, <4.5 cpm.
3. Fails binocular accommodative facility with £2.00 D, <2.5 cpm.

4. Low PRA and NRA. PRA <1.25 D, NRA <1.50 D.

Accommodative excess

Symptoms associated with near work PLUS signs 1~3 need to be present, and one of 4~5.

1. Variable visual acuity findings.
2. Variable objective and subjective refraction.

3. Fails monocular accommodative facility with +2.00 D, <4.5 cpm.
4. Fails binocular accommodative facility with +2.00 D, <2.5 cpm.

5. Low NRA, <1.50 D.

B. Vergence dysfunctions

Convergence insufficiency

Symptoms associated with near work PLUS signs 1~4 need to be present, and one of 5~7.

1. Moderate to high exophoria at near, >6 A.
. Exophoria at near is greater than the far, =4 A.

. Low calculated AC/A ratio, <3/1.

AN W B W

7. Low NRA, <1.50 D.

. Receded near point of convergence, =6 cm for break point.
. Reduced positive fusional vergence at near: failing Sheard's criterion.

. Fails binocular accommodative facility with +2.00 D, <2.5 cpm.

Basic exophoria

Symptoms associated with near and distance work PLUS signs 1~2 need to be present, and one of 3~4.
1. Exophoria of approximately equal amount at near and distance.
2. Reduced positive fusional vergence at near: failing Sheard's criterion.

3. Normal AC/A ratio.

4. Fails binocular accommodative facility with +2.00 D, <2.5 cpm.

Convergence excess

Symptoms associated with near work PLUS signs 1~2 need to be present, and one of 3~5.

1. Esophoria at near is greater than the far, =3 A.

2. Reduced negative fusional vergence at near: failing Sheard's criterion.

3. High calculated AC/A ratio, >7/1.

4. Fails binocular accommodative facility with +2.00 D, <2.5 cpm.

5. Low PRA, <1.25 D.
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Table 1. Continued

C. Combined accommodative and vergence dysfunctions

Combined accommodative and convergence insufficiency
Symptoms associated with near work PLUS signs 1~6 need to be present, and one of 7~9.
1. Reduced amplitude of accommodation. Push-up accommodative amplitude at least 2 D below Hofstetter's calculation for minimum
amplitude: 15-0.25X age.
. Fails monocular accommodative facility with —2.00 D, <4.5 cpm.
. Moderate to high exophoria at near, >6 A.
. Exophoria at near is greater than the far, =4 A.
. Receded near point of convergence, =6 cm for break point.
. Reduced positive fusional vergence at near: failing Sheard's criterion.
. Fails binocular accommodative facility with —2.00 D or +2.00 D, <2.5 cpm.
. Low PRA or NRA. PRA <1.25 D, NRA <1.50 D.
. Low calculated AC/A ratio, <3/1.

OO0 3 AN B~ W

Combined accommodative excess and convergence insufficiency
Symptoms associated with near work PLUS signs 1~7 need to be present, and one of 8~10.
1. Variable visual acuity findings.
. Variable objective and subjective refraction.
. Fails monocular accommodative facility with +2.00 D, <4.5 cpm.
. Moderate to high exophoria at near, >6 A.
. Exophoria at near is greater than the far, =4 A.
. Receded near point of convergence, =6 cm for break point.
. Reduced positive fusional vergence at near: failing Sheard's criterion.
. Fails binocular accommodative facility with +2.00 D, <2.5 cpm.
. Low NRA, <1.50 D.
10 Low calculated AC/A ratio, < 3/1.

O 0 NN AW N

Abbreviations: D, diopter; cpm, cycle per minute; PRA, positive relative accommodation; NRA, negative relative accommodation; A,
prism diopter; PFV, positive fusional vergence; NFV, negative fusional vergence; AC/A, accommodative convergence/accommodation
ratio.
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Table 2. A comparison of the mean monocular and binocular accommodative facility measurements

) ) Mean=+ SD Pearson
Classification N - - . t
Right eye (cpm)| Left eye (cpm) | Binocular (cpm) correlation
Accommodative dysfunction 29 1.31+1.29 1.31£1.38 1.24+1.52 0.89™" 0.19
Vergence dysfunction 28 6.59+2.12 6.50+2.10 4.6412.44 0.79™" 3.19
Accommodative & vergence dysfunction 25 1.90+1.61 1.80+1.62 1.42+134 0.86"" 1.15
Normal group 13 9.46+1.51 9.15+1.68 8.12+1.83 0.65" 2.05

sk

* p<0.05, **; p<0.01, ™*; p<0.001.

Table 3. Number of subjects who passed or failed the monocular and binocular accommodative facility measurements

Accommodative Vergence Accommodative & Normal erou
dysfunction dysfunction vergence dysfunction N=13 %o/) P
N=29 (%) N=28 (%) N=25 (%) °
Pass 0( 21 (75 0( 13 (100
MAF (0) (75) (©) (100)
Fail 29 (100) 7 (25) 25 (100) 0 (0)
Pass 5 (17 20 (71 4 (16 13 (100
BAE 17) (71) (16) (100)
Fail 24 (83) 8 (29) 21 (84) 0 (0)
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Fig. 1. Correlation of monocular (right eye) and binocular
accommodative facility for accommodative dysfunction
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Table 4. Results of Post-hoc test for monocular and binocular accommodative facility measurements between dysfunctions

MAF BAF
Comparison group
Mean diff.+ SE p Mean diff.£SE p
8.15+0.48 0.000 Normal group vs accommodative dysfunction 6.87+0.58 0.000
2.871+0.58 0.000 Normal group vs vergence dysfunction 3.47+0.68 0.000
2.87£0.53 0.000 Normal group vs accommodative and vergence dysfunction 6.70+0.57 0.000
—5.284+0.47 0.000 Accommodative vs vergence dysfunction —3.40+0.54 0.000
—0.594+0.40 0.605 Accommodative vs accommodative and vergence dysfunction —0.184+0.39 0.998
4.691+0.51 0.000 Vergence vs accommodative and vergence dysfunction 3.22+0.53 0.000
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Assessment of Accommodative Facility in General Binocular Dysfunctions
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Purpose: The purpose of this study was to determine if monocular and binocular accommodative facility tests
would be useful in diagnosing general binocular dysfunctions. Methods: 95 symptomatic children, who were
selected from comprehensive vision tests, were classified into four groups (29 subjects with accommodative
dysfunctions, 28 subjects with vergence dysfunctions, 25 subjects with combined accommodative and vergence
dysfunctions, 13 subjects with normal binocular functions). Monocular and binocular accommodative facility was
measured with £2.00 D flipper lenses. Results: Statistical analysis revealed that binocular accommodative facility
measurement was significantly lower than monocular accommodative measurement in the vergence dysfunction
group (p<0.01). However, there were no differences between monocular and binocular accommodative facility
measurements in the group of accommodative or combined accommodative and vergence dysfunction (p>0.05).
In addition, subjects with general binocular dysfunctions performed significantly poorer than subjects with normal
binocular function on monocular and binocular accommodative facility (p<0.000). Conclusions: As a result of
this study, monocular and binocular accommodative facility test, which could differentiate dysfunction from
normal as well as between dysfunctions, indicated useful means for diagnosis of general binocular dysfunctions.

Key words: Accommodative dysfunction, binocular accommodative facility, general binocular dysfunction, monocu-
lar accommodative facility, vergence dysfunction
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