KEE RS @A  H20% %15 1988
J. Korean Ophth. Soc., Vol. 29, No. 1

Tl Al & VEP 43}

H 8@ EB-&d 7| &
=Abstract=

VEP Change in Refractive Errors

Hyeong Tae Kim, M.D., Ki San Kim, M.D.

In present, clinically, the VEP has special value in the areas of refraction,
infant acuity, diseases of the optic nerve, color blindness, amblyopia and field
defects.

VEP reflects the the activity of the visual system from the level of the photo-
receptors to the occipital cortex, and it is more directly related to vision than
retinoscopy.

Authors studied the VEP change in refractive errors. We used Horizon computer-
with UTAS-E and the check sizes used were 16x16(50min.), 32x32(25min.),
64X64(12. 5 min).

One eye was occluded and then lenses of different power were successively pla-
ced before the other eye, and a seperate VEP was recorded for each lens power.

The result were as follows:

1. Amplitude change according to change of check size in different trial lens
powers

1) +3, +4, +5D (64%64): statistically significant decrease

2) —D(except —6D, 32x32): statistically not significant

2. Latency change according to change of check size in different trial lens
powers

1) +D(64%64 and +4, +5D (32X 32): statistically significant increase

2) —D(64x64) and —10D(82x32): statistically significant increase

3. Amplitude change according to change of trial lens power in different check
sizes

1) All check size(+4,-+5D) and 64X 64 size(+3D): statistically significant decrease

2) All check size(—D): statistically significant decrease

4., Latency change according to change of trial lens power in different check
sizes

1) 32x32 size(+4, +5D) and 64X 64 size(+3, +4, +5D): statistically significant
increase
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2) 16x16size(—6, —8, —10D) 32X 32 size(—4, —6, —8, —10D) and 64X 64 size

(all D): statistically significant increase

5. Change of amplitude and latency between each trial lens power in different

check sizes

1) +D(64%64), amplitude and Latency: statistically significant
2) —D amplitude-all check size:statistically significant, latoncy-32x32 size:

statistically significant
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22 o] 43 on 2% Goff & Colleagues(1969)%
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1,000(Universal and Analysis system-electrophysi-
ologic 1,000) & |8l AF9 $1x & active ele-
ctrode & inion AF¥} 3cmol] HAsl3, reference &}
ground electrode 3= ©oFZ earlobeed)] =7 Rag v},

245 checker-board ¥ &8 es =28 check
size = 16X 16, 32%32, 64X648 3F %ol 2 check
2t A=Y e A7 #AZA 50 min, 25min,
12.5min.e] H= TVH" AA =& 13deg. 16
min.s]® luminance = Y A3}A st e A o4
reversal 2| A # A}8}4 c}. pattern reversal frequency
X 2Hz 2 34 o analysis time -2 250 msec. arfi-
fact reject threshold = 24 ¢V 2 &3 low-pass fil-
ter cut-off ¥ 30 Hz, high-pass filter cut-off = 1 Hz
2 34, s]42-E monitorel 4 1m HelA] Aeld] 4
ZAXE FASA e, 1008 AEAFE Fo] BT
&+« N,—P, amplitude 2 P, latency & 23431 %
218 check-size 8} Diopter 8] W #le] wlel w @3}
g ot

# o

1. Check size 0ll mi@® Amplitude tH &}

1) +Diopter 8l o] 4 & check size 7} AFolgd] w}
g Amplitude & sl 2 F4ste FAE Bglod,
53] 64x64 size 8] +3, +4, +5D 4 FAFAoE
44 zh4F wgrh

+5D¢ 32x32 sized] A& 4¢L(6.7%)9}, 64X64
size & 129-(20%) o) 4 flat curve ¥ 3.9t} (Table 1,
Fig. 1).

2) —Diopter §] 26)] 4] &= check size o] w}el 5A] 8
Aor 85 %E Wit gden, —10D8 32x32
size of] A1 2] 42H(6.7%) %} 64X 64 size & 291 (3.3%)l
A flat curve E 3.gvi(Table 2, Fig. 2).

2, Check size 0f] ui@® Latency ti &}
1) +Diopter &] = A=, Check size 7} ato}go)
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Table 1. Amplitude change according to change of check size in different trial lens powers

Size
16X 16 32X32 64X 64
Diopter

+1D 7.08+0.77 7.541,01 7.60-+1,06
+2D 7.601-0. 83 7.37-£0.79 7.58410.84
+3D 6.72--0. 66 7.00:-0. 58 5,550, 41%+*
+4D 6.551-0.59 6.03:+0. 44 3. 8110, 36+
+5D 6. 0510. 55 5.5540. 44 2. 8710, 27%¥%
¥p<0.01  ***p<0.005 (mean+S.E.)

missing value; +5D 32X32: 6.7%, +5D 64X64: 20%

Table 2. Amplitude change according to change of check size in different trial lens powers

Size
. 16X 16 32X32 64X 64
Diopter
—2D 5,700, 46 5.59-0. 47 5,910, 42
—~4D 5.10--0. 44 4, 87--0.40 5. 682-0. 46
—6D 4.77-40.42 4,260, 36% 4.624-0. 46
~8D 4,21--0,38 3.8740.37 3,950, 43
-10D 3.497+0.34 3.38:10. 34 3.154-0.33
*p<0.05 (mean-+S.E.)
missing value; —10D 32X32:6.7%, —10D 64X64:3.3%
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wrgl Latency = Ayt e FsE o4 290 (Table 3, Fig. 3).
o 5% 64X64 size 8] 1 Diopter 9} 32x32 size §] 2) —Diopter g =e) 4 ¥, Check size 7} a}o}x]a)
+4, +5De]A FA¥Heoz #4% F-18 24d we} Latency = et oo, B8] 64%64 size 8] A
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Table 3, Latency change according to change of check size in different trial lens powers

Size :
16%16 32x32 64X 64
Diopter
+1D 105. 3040, 74 105. 83-+0. 68 110. 570, 8g***
+2D 105. 33+0. 67 105. 630, 66 110. 60-E1. 14+
+3D 105.4140. 64 106. 80-+-0. 72 117, 171, ge*+*
+4D 106. 400,73 110. 4751, 48%* 122. 07-F1. 88*+*
+5D 106, 700. 66 116. 14-+1. 93* 128. 171, 5g***
*p<0,05  *p<0.01  ***p<0.005 (mean+-S.E.)

missing value; +5D 32x32:6.7%, +5D 64X64 :20%

Table 4. Latency change according to change of check size in different trial lens powers

Size
16X16 32x32 64X 64
Diopter
—2D 107.27:4-0. 87 109. 332-0.99 113. 331, 62%**
—4D 108. 474:0. 95 109, 730,93 113. 1741, 50%*+*
—6D 109. 1340, 90 109. 43:+0. 95 115.13:F1, 64%**
—8D ) 109. 8341, 02 111.37-+1. 09 115, 7741, 84***
—10D 109. 941:0. 94 111. 89:1-0. 98%* 116. 352, 12%**
*#*p0.01  ***p<0.005 (mean+8.E.)
missing value; —10D 32X32:6.7%, —10D 64X64:3.3%
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Fig. 3. Latency change according to change of che-
ck size in different trial lens powers

Diopter s} 3232 size 8] —10D4 4] FA & oz 4
& S8 2gvl(Table 4, Fig. 4).

152(152)

1) +Diopter &l 2¢] 4] =, Diopter 8] Zr}o] =gt
Amplitude &= +4# L ofabe weow, Es A ch-
eck size o] +4, +5D9} 64X64 size 8] +3DdA %
AFAd oz FAF 28 vy, e vd 26%
o4 63%7+A 9 FaE 2yt
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Table 5. Amplitude change according to change of trial lens power in different check sizes

Diopter
. Normal +1D +2D +3D +4D +5D

Size

16X16 8.1810. 46 7.08:+0. 77 7.60+0. 83 6.7210. 66 0.55-4-0,59* 6. 0510, 55**
(13.4) 7.1 (17.8) (19.9) (26.0)

32X 32 8,48+0.77  7.54+1.01 7.37+0.79  7.00-0,58  6.03:+0.44% 5,55--0, 44*
(LD (13.1) (17.5) (28.9) (34.6)

64x64 7.79+0.48  7.60%1.06 7.5810.84 5.55-+0, 41%F 3, 81710, 36%** 2, 870, 27%**
2.4) @7 (28.8) (BL D (63.2)

( ): % Change from normal value (mean+S.E.)

*p<0.05  *p<{0.01  ***p<0.005

Table 6, Amplitude change according to change of trial lens power in different check sizes

Diopter
' Normal -2D —4D —6D ~8D -10D

Size

16x16 8.1810.46 5,700, 46%** 5,100, 44%¥% 4, 7710, 42%%% 4, 2110, 38%%* 3, 49-1-0, 34¥**
(30.3) (37.7) (41.7) (48.5) (57.3)

32x32 8.48+0.77 5.59-1-0, 47* 4,870, 40%** 4,260, 36%*% 3, 8710, 37%** 3,380, 34¥+*
(34.1) (42.6) (49.8) (54.4) (60.1)

64X 64 7.791:0.48 5.9110. 42* 5.683-0.46%F  4,62-50.46%%F 3,950, 43%%* 3 1540, 33¥¥*
(24.1) 7.1 (40.7) (49.3) (59.6)

( )% Change from normal value (mean+S.E.)

*p<0.05 *p<0.01  ***p<0.005

Table 7. Latency change of trial lens power in different check sizes

Diopter
Normal +1D +2D +3D +4D +5D
Size

16X 16 106.79+0.55 105.3010.74 105.3330.67 105.413-0, 64 106. 40+0.73 106. 70+0. 66
(- —1.4) (-1.3) (—0.4) (-0.1)

32x32 106.6810.49 105.83+0,68 105.63+0,66 106.8010,72 110, 4751, 48%** 116, 14-L1. 93***
(—0.8) (—-1.0) 0.1 (3.6) (8.9

64 X 64

109.9310.67 110.57:-0.88 110.607:1.14 117,171, 86%** 122, 071, 88*%* 128, 1751, 59*+*
(0.6) (0.6) (6.6) 110 (16.6)

( ):% Change from normal value
*¥¥Ep 0. 005

64 %64 size o] 4 ¢] Diopter 7+ Amplitude 347} 5
& 8494932, +4Ds+ +5D7e o 25%4 AL E
29 tH(Table 5).

2) —Diopter & 24| 4=, Diopter ¢] Hs}o] w}eh
Amplitude = zt4 3t kA& ung oo, A check
size 8] % & Diopterdl 4 FAFH ez {47 4
£ 2gm, FAekdl wlsl 57%4 A 60%71x 8 &
% 29} (Table 6).

3) +Diopter & —Diopter #l 2o 4] Diopter & =
Jboll whet Amplitude &= a3 o=, 53] 64x64size

(mean—+S.E.)

o) 4 7 Diopter 7+9] W Erl o} & size o A uc) o] =
84 o} (Fig. 5).

4, 2} Diopter 0if B Latency tH &}

1) +Diopter &l 2o] 4%, 32x32 size 8] +4, +5D
9} 64x64size 8] +3, +4, +5DN A FAEA o2 #
83 57HE g3, Aol wa] 64X64 size o4
¥ oF 17% 7R %715 ¢l o} (Table 7).

2) —Diopter gl z¢|| A&, Diopter 8] Frle| =lel
Latency &= ol -2dl4 EATaon {48 5718
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Table 8, Latency change according to change of trial lens power in different check sizes

Diopter

) Normal -2D —4D —-6D ~8D -10D
Size

16x16 106.78:-0.55 107.2740.87 108.47:£0.95  109.13-40,90% 109, 83-F1, 02%** 109, 94-H0. g4***
(0.5) (1.6) @.2) (2.8 )

32x32 106.68--0.49 108.33--0.99 109, 737-0. 93%** 109, 43-70,95%* 111.37--1. 09%** 11]. 89--0, 98*+*
(1.5) (2.9) (2.6) 4.4 4.9

64X 64 109.930.67 113.33-1.62*% 113.17-1.50% 115, 13-51, 64%** 115, 77-H1. 84%** 116. 35-+2. 12%**
E.D (2.9 4.7 (5.3 (5.8)

( ):% Change from normal value (mean+S.E.)
*p<0., 05 **¥p<0.01 #+p<0. 005
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Fig. 5. Amplitude change according to change of trial lens power in different check sizes
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Fig. ¢, Latency change according to change of trial lens power in different check sizes
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Bgeom, Yool w sl 64x64 sizeold &+ 6%}
A FrHglevt +Diopter ety FrbEo] Agr}
(Table 8).

3) +Diopter ¢] 16X 16 size & #9332 Diopter
9} F7te] wel Latency & WA 2 Zr8E A
Hglewn, 64x64sizeo] 4 2 Diopter z+¢] W 3}s} v}
& sized] 4 wr} o TR c}(Fig. ).

n @

ol gk yube] 252 554 oslad Ao
A AFE doslis o] AL Ard AFE active
electrode & &3l ‘Eol 2} preamplifier & 2% 457 7
Fx e, e 48 51 &4 computer & E#)
it VEP b8 & 7814 s, olw] =133l 3t
AR g d ¥ A reference electrode & %
B 7B A Als s A "},

VEP % = amplitude 7} optical blurring ¢ = 7t
€] W Ed] o] amplitude & ZH o 2y Fae]a}
8 AN o] g gm, Ak e s Ags = u
Wl 4] retinoscopy &= AHAlgten wl-Er ¢s Waw
optical correction uk-& wkgddlul wl&), VEP = 4
Ao 4 FFE7x8] visual system 9 activity &
qked 5ty Wl Fell A¥ A v ARl dxie] Hjnx
e

VEPo A48+ Aa39 F5% unpatterned
flashing light ¢} patterned stimuliz} glen, ¢]&
patterned stimulie] Al M ZEo] v A wLsle o
Ae 99T WS BN E AfAmE AN AR
3+ fAbsteham g}, Patterned stimulie] &4 o
2 A5 4e] ghatd] dvht A FeAl @8] Lot
we} VEP s}gje] #37t ¢¥ul, Ae] blurred s =
W amplitude & zF48HAl "rh72®, check size o w}
zt4 £ amplitude & W& nelEwl, 10~20min.
Arolol A 3l ¢] amplituded 1,228 wolH, & 3
718] check & contrast¢] specific 83, & =z:7]9]
check &= luminance o] specificsls, o AAgL:
check size & 20min.e} 4 30min. A}ejelm gt}
VEP 274 4] 20 min. ¢]3}8] check size & A}-g3ts
Webe] Fok 3% el X EA =S i 45
dEF 7 A Eel 713 £ amplitude & @& 4 g}
i el

VEP & 19681 Harter & White!7} flashing che-
<ker-board & A}-§3}e, ¥ 44l & stx diopter &

#l=% 49 = amplitude s} wave form ¢ 3 g
23 gle] refraction o) o] 8% o]¢], Duffy & Reng-
storff(1969)% & modified Harter & White system
© 8 proximal accomodation 3 convergence effect
B 3483517 98 20feet Ajel4 VEP & &A%}
o] 0.25 diopter §i3l7=] A FAY 4 st
& o], retinoscope o 2 33 ztRelE ¢k myo-
pic gl #4ich. 19694 Goff & Colleagues™:
Harter & White 8] =u}] & o]-&s]4 uncorrected
astigmatism o] =%t VEP 8] effect & »yg 1, Mi-
Hordot & Riggs(1970)*"% polaroid strips ¢ 2 =}-&
checker pattern-& o] 8% 4 85cm wWeolx AwldA
VEP amplitude & &7 3}¢], 1 diopter & defocuss-
ing o] W3] amplitude 7} < 259% &3¢ Rms+g
2x, 1971 Ludlam & Meyer 3= wbubell w8l & 4
8 AW e VEPslgje] odgiitive] glon, Ag &
494 plus® ==z defocussing 4} minus gl =] 4 nr}
amplitude t47+ o 2otz #}x, ¢]A-L minusg
zo A 44 g G4 uby] o Eoletn @4
o] xmdld zARMAE & g AddA
VEP amplitude & 244 Fasl=zx 0.25D7A,
AFd2E 0.5D7A Tl gAERE H10°743 4
ARAGL noid, WAy slazs ¢35 49
93] amplitude 8] 4 E w7 wlFo] Uuixon
TE EAA £85E A& 20¥ oJFm I F
A Aol Frla stgrl. 19731 Regan!®-g rota-
ting stenopeic slit & o] &sA A8 &8 ooy
g, A8 Eo) o g optimal Lens power § xR}
A& &8 9y-e wastgrh. Sokol(1976)2%
£ VEP & el &7, #¢18 A9 24, 447
AR, 4ol AekAs aziam FAE o Rokd
BH ol &3ty vl

ERG % VEP &} o] refractione] o] &Eg Er,
VEP 7} E30l A9 A& wisle] ] e} einldlA
W4Tk Ew, o3¢ ERG 7} wbube RAAE wd
3wl wjs] VEP &= foveal regione] ©]-% specific
g7 ARl Ao JFR D,

VEP & 2 &3¢ Rag Aust vian Jabebe,
7V 5ab st 25 Atgke] wel Wt gers gAY
g4 AT BAAE A& AAm ook Rt o)
Aelvl AAshE Az @etAE Aol glos], o
A8 AEd, ¢, AF $4], muscle artifact S
Wl = wWE s gold VEP S Au=ql amplitude
B TE st oyl a s, Latency 7} amplitude u.
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oo 44 mqdtz g

oj g}z o 7t FAlAe] YRnk VEP & Azb=
o wa o}F wiztalAl W-§slrl el HHE W
2% s5dkR] e visual system 9] HAAF BHoR
o2 A Fopel 4 of Fx o] $tr}*», Regan(1972)'®
¢ macular function test & $js) VEP & A3,
Halliday (1973) 5%-2 demyelinating disease 3 A}¢]
& Alggch. Milner 998 nad A FF A4l
A4 gAE & check oA latency Fol§ Mol %
. check ] 4 = latency #1318 mo]x w¥gte), Ard-
enPz}l Sokol®-¢- patterned stimuli B ApRg334] <Al
kb A Aatel 4 ¢] amplitude Wl 3H& W23t A3 4
kA o 2 okslatel A amplitude 7} o] HA VElYA
uL6,14,36,27,90 30.8. o] AL8] & check A& £3¥ %
Aoke) A4 ©] & amplitude & 2qtlz stgcl. Arden
S0 VEP & stereopsise| ¢]-§3}o binocular vis-
ione] ¢l& o VEP: £ #iE zadviz e,
F Fow wrl okete g ¥ o amplitude s} 25~
30% vl 2A] vele o] A4 binocular single
vision 3} A7} 9l small angle esotropia s e}x
binocular visione] A4=e] gler 2 amplitude 7
&E navia gk, VEP & AckfAdl s o] &
e 4 27 op g weh $4§ e frequency §
stimulator 2 AFgoasd A FHE Aol
gleh

4 B

204135 2841 Abel o pgkAE 1,00l Abelw] <ghzth
4 A7zt kel g AL 23 609 (120eh) &
Ao g sle] Fale]at @ check sizeo] wWg VEP
8] amplitude 2 latency & &3t t}lga 3 4
A& g9

1. Check sizee] w2 amplitudew3l:, 64%64
size o] +3, +4, +5DAI A J9lA #4gw, —Dio-
pterdl A& A2 &gl wabst gigieh

2. Check size o] w}-& latency ¥l 3+, 64X64 size
o4+ +, — Diopter mSol A & 93lA F7s g,
32x32 size 8] +4, +5D2F —10DA =T &9 glH
Kds

3. Diopter ¢ w} & amplitude ¥ &=, = —Diopter
9 +4,+5Dﬂ ® E check sizeo] 4, zE]l +3D
9] 64x64 size oAl YA z4giet

4. Diopter o] wtE latency w3},

156(156)

+4, +5D9

32X32 size 8} +3, +4, +5D 64X64 size, zela
—Diopter 8] o -3 4 A& 9A F7Hgv

5. # Diopter 7} check size ¢ w}-8& amplitude o}
latency ® 3-8 wwl, +Diopter 9] 64X 64 size o] 4] z-
Diopter 7} amplitude &} latency 7} 25 ¢ ¢ glgle
u], ~—Diopter o] 4|+ amplitude & ®.& check size
o A, latency & 32x32 size 5] 4 21934l v}.
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