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ADNITANI: vinnsiAuAlzae ERG way VEP laaldiasauila Veris™ Clinic V.6.4.6 lupulnfnlufilsamn
T3ANN9519NNE%5aNNsiAS LN UNgaE1INa1aiKaRaARLUIANY 91U 20 AN (40 A1) ANNUUUNATALA AU
WWarAUnR

WANITANEN: NGUAIAEII 11U 20 AU (40 K1) WNAZIE 10 AW LWANQY 10 AY imqu\jLwi 19 - 55
Imﬂﬁawmgﬂ 34 T ArUnfinas ERG ilfuil Dark-adapted 0.01 ERG il amplitude 789 b wave u1nn31¥38
winAu 195.2 TulAslaas , Dark-adapted 3.0 ERG #il amplitude 2av a wave 11nndvsandy 212.7 lulas
1746 wae 4 amplitude 289 b wave ¥1nAI¥SawinAy 343.0 1ulaslias, Dark-adapted 10.0 ERG # ampli-
tude 284 a wave N1NN31¥saWINAY 290.9 TulAsiias wazil amplitude 289 b wave u1nNAINSaLNAAY 344.9
Iﬂﬂﬂmﬁ, Dark-adapted 3.0 oscillatory potentials i amplitude 2849 opl unndnnsamiiny 22.0 lulas-
Tias, amplitude 284 op2 WMNNIMSaL1AY 39.3 [ulAslaas, amplitude 289 op3 NIANIMIALWINAY 35.1
TulAsTaas, amplitude 184 op4 WINNIM3aLAY 18.2 Iulaslias, Light-adapted 3.0 ERG il amplitude 289
a wave ¥INAIMIaLNAL 25.4 (ulAsTaas was & amplitude 284 b wave 41ANI1vSaInY 109.8 lulaslas
way Light-adapted 30 Hz flicker ERG i amplitude 289 b wave U1nndansawinny 103.3 lulastias A1Unf
280 VEP gl Flash VEP il amplitude unnnanvsainfu 6.3 lulaslaas wazdl latency Yauninniawinfu
121.9 fiad3un#, Pattern-reversal VEP size 1 { amplitude u1nn31v3awvindu 8.0 lulastias, d latency Had
AdMsawinny 98.0 Taadunf Ay Pattern-reversal VEP size 2 # amplitude 11nninsawminny 8.4 ulasliam
i latency WaanI1MIaLn1IAY 102.0 Tad3un¥
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Abstract

Objective: To define normal values of Electroretinography (ERG) and Visual Evoked Potential (VEP) using
Veris™ Clinic V.6.4.6. (contact lens electrode) in Siriraj Hospital and using these values as a reference data.

Methods: ERG and VEP values were measured using Veris™ Clinic V.6.4.6 (contact lens electrode) in 20
healthy subjects (40 eyes) without history of ocular and/or systemic diseases that will affect ERG and VEP values.

Results: Twenty healthy volunteers (40 eyes) : 10 males and 10 females with the age range from 19 — 55 years
old (mean 34 years old). ERG values were as followings — the amplitude of b-wave of Dark-adapted 0.01 ERG

was > 195.2 microvoltage (UV), the amplitude of a-wave and b-wave of Dark-adapted 3.0 ERG were > 212.7 UV
and > 343.0 YV, the amplitude of a-wave and b-wave of Dark-adapted 10.0 ERG were > 290.9 UV and > 344.9
UV, the amplitude of oscillatory potentials amplitude (op) 1, 2, 3 and 4 of Dark-adapted 3.0 oscillatory potentials
amplitude of were > 22.0 PV, > 39.83 PV, > 35.1 YV, and > 18.2 YV, the amplitude of a-wave and b-wave of
Light-adapted 3.0 ERG were > 25.4 PV and > 109.8 UV, the amplitude of b-wave of Light-adapted 30 Hz flicker
ERG was > 103.3 JV. VEP values were as followings the amplitude and latency of Flash VEP were > 6.3 YV and
< 121.9 millisecond (ms), the amplitude and latency of Pattern-reversal VEP size 1 were > 8.0 YV and < 93.0 ms,
the amplitude and latency of Pattern-reversal VEP size 2 were > 8.4 UV and < 102.0 ms.

Conclusion: These ERG and VEP values using Veris™ Clinic V.6.4.6 (contact lens electrode) in healthy
volunteers will be used as a reference values at Siriraj Hospital.
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1. m’mm%ﬁulﬂﬂ’mmq Electroretino-
graphy (ERG) An N19A5290N1971101U 2098
AN TALSIUTIN Y A B LA TULTAE SULEE (pho-
toreceptor) M%uﬁ\j%uﬂm\mﬂ\mam (middle
retinal layer) daasunauiiazsznaudan (ag
Sunavlufiadng (cone cell) wazigaasuuaolui
fia (rod cell) mndaamaniifianuiauniniad
msruiiaatasasazrinlinmsuanfuluiiaina
wasrSafidinnasyanatiuantanae 1wy TsAvasm
\#au (Retinitis pigmentosa)® 1lugu N19619998
ﬂaﬂf‘lfulﬂulﬂmmmmgmmnawa\j The Interna-
tional Society for Clinical Electrophysiology of
Vision: ISCEV Standard*® Fauthaaniflu 6 #iin
Aa Dark-adapted 0.01 ERG, Dark-adapted 3.0
ERG, Dark-adapted 10.0 ERG, Dark-adapted
3.0 oscillatory potentials, Light-adapted 3.0 ERG
ILae Light-adapted 30 Hz flicker ERG>®7 Fanns
nsvfuLsazriiat asvinlFiAannsnausuasaay
AASULAIERNG 9

2. mM3ms19Aaulnin Visual Evoked Potential
(VEP) A N13619290N13Yau2ataulssannem
[Waudeudnauasauasdiufl 17 289 occipital
cortex la8IN1INTZAUIDILAIAINANELUGNHN 5u
ANUIIUMTINANAA AN (central retina) Uszan
#" optic radiation [UtadguavaIu occipital cortex
InlunsmauauaIsEAUENDY (cortical response)’
aunsadiglunisitdadalsaszuuyssanmeiny
Wy IsALduUsEanmanidy (Optic neuritis)
nsgafuaududanluaanuazlsadoiu lusu
NIRTIENNUIRIFIUEINAZAY ISCEV*® & 2 #ilp
fAa Flash VEP uay Pattern-reversal VEP®®
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M1 ERG waz VEP laal#iasavila Veris™ Clinic

V.6.4.6 Tulsunsnunadasna dnsuinuldiiluen
advlunisulananisnsa waldlunsidasalsa

fguuazAnyianieg

1. Dark-adapted 0.01 ERG 1fun1smsialag
Trgteatluriaadin 20 wfl IN13NILHAUAILUEY
fiflanuainesiniunsguianIanI STy
22\ rod cell wag bipolar cell

2. Dark-adapted 3.0 ERG \lun1smsialael
fihsagluRasiia 20 il vinsnszdusiauaed
AU RSN RTIIHATINTBIN ST
28\ rod cell, cone cell wag bipolar cell

3. Dark-adapted 10.0 ERG t1un15m523
Taelgauaglufiauiin 20 Wl ¥ian1snsssu
FrauaafiinnuaiegenanmaIgIuiNanTana
IUYDINITVINIULAY rod cell, cone cell uay
bipolar cell Tasiu a wave MAAaINNNTYIIY
283 photoreceptor cell

4. Dark-adapted 3.0 oscillatory potentials
Hun1smsIansvineuzas amacrine cell

5. Light-adapted 3.0 ERG tlun1snsialag
Wgthoagluiasfiaing innsnseiudiauaeii
ANMUAIINIATFINABATIANTTINWABY cone
cell waz bipolar cell

6. Light-adapted 30 Hz flicker ERG 1funis
pyralaglFgianagluiaeiaing inisnsedusis
uaeRfiANNaIIIRIgIL AfANudge Wanm
A19YI9NUZaY cone cell

7. Flash VEP flunismsalaelfuaalnidl
AMuAEn Uszanm 2.1 Hz Wusanssiu

8. Pattern-reversal VEP fdun1smsialag
1#m1919MuINgNE12-A1 (checkerboard) LTusY
QEF Feasfl 2 2unn Aa walngl (size 1) was
2WNALEN (size 2) FaMuARTNazaNUNATIIUNALEN
(size 2)

9. Amplitude wuNad 2unazasAaUWi 3
wieniu Tulastias (microvoltage: pv)

10. Latency #anafg L’Jﬁﬂ%ﬂLLD‘iSﬂJﬂiz@ju
audesuinauliRety Sniiaily 2as3ud

(millisecond: ms)
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Amuangusaattoiuaulnnlafilsam
Tsamusanmansanislasusnueatefionaina
AanaulWiin Wy Multiple sclerosis (MS) vi3ald
Jugn Chloroquine Wufy 979U 20 AL (40 m)
Tufinwan1smsna ERG way VEP laalfiesacila
Veris™ Clinic V.6.4.6 a1ntutinAilaunmuimn
Wan AU
aannldlun1sidn
1. @0MEIWIIUUN (Descriptive statistics) 11
wwuatayaliuiiui Aedsuasiayaidoliunm
2. AnlnRzasnansnsanaulnih Auw
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- mMsuanuavzasiayafidumauanuaguun
uni §
AN ma [Mean — 1.645(SD.)] HadduauUn,
s 2 Wnauniavasnidasiiauy [Mean
+ 1.645 (SD.)] faduduauni

- muanuavzaviayalaildnmsuanuasuuy
Uni Whinausinilmunnnindaanfnan (Percentile
5) DadnduAUni

2 A3l Aa nsdIN 1 WnuAndAILINA7n

WANITANE

NANFIALII T1UIU 20 AU (40M1) LWANE 10
AU ende 10 AU Ta1gsiousd 19 — 55 1 Tag
flanyiadn 34 U A1 ERG uamafasnsned 1
WazAIay VEP WamgfamsIon 2

m19197 1 wdAgALRAAaY Electroretinography (ERG) luuwsiazsiinsziiy

Parameter

Amplitude (V)

Dark-adapted 0.01 ERG
Dark-adapted 3.0 ERG

Dark-adapted 10.0 ERG

Dark-adapted 3.0 OPs

Light-adapted 3.0 ERG

Light-adapted 30 Hz flicker ERG

b wave 195.2°%
a wave 212.7°
b wave 343.0°
a wave 290.9 °
b wave 344.9°
op1 22.0°
op2 39.8°
op3 35.1°
op4 18.2°
a wave 25.4°
b wave 109.8°
b wave 103.3°

Percentile 5
b = Mean — 1.645 (SD.)
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#13797 2 wdAYAILRELAY Visual Evoked Potential (VEP) luusiazfianszsiu

Parameter Amplitude (UV) Latency (ms)
Flash VEP 6.3 121.9°
Pattern-reversal VEP size 1 8.0° 93.0°

size 2 8.4° 102.0°

a = Mean — 1.645 (SD.)
b = Mean + 1.645 (SD.)

Percentile 5
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mamsaanaulniinimg ERG uas VEP flunns
ny1afidaelunisidadalsa 3asuuanlsa lag
nzlunsdinisnsaasnanantemlinuany
AaUnd wunisldiesaviiansia ERG aunsn
n31alaeld skin electrode ufainlnin Feasdl
anulatiaguazAausUNIUINININNTINAULAS DY
psraAufiniadauaniwmuaignsliou dmsu
LAsaut Veris™ Clinic V.6.4.6 {lutA3aumnsnasi
Tnalfivinmsesaldduiu wafinsl# contact lens
electrode Fufianulunnniuazadusuniutias
auuuhy asaniflalfiesauiionsiafiaa
[Waznanamdnifazinunlfiiiuaanede ns
Anwnisshanaadasfilasunisinuseys msa9
mudrnldfinnuiinunilafiesiinananisnsia
paulNT T NsRsIaLazTufinAHan1 IR
Iamufilananlu
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AMLRALZAYHANIATIANARNNLASAYLA Veris™

Clinic V.6.4.6 wagld contact lens electrode
s Wi Faduiasaunsianaled JaAndni
289 amplitude Niguauuaziandusuniutannii
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n5l% skin electrode 27nLA3auiialiu Viking
Select Master Software V 7.1"° Alaanaauna
mamsrailaanmsanmiseih fiuedng 14
21989A NS UNSLUAKNANNIAIIY ERG Wway VEP
faea3avila Veris™ Clinic V.6.4.6 (contact lens
electrode) Mflulsansnunassgsalil
flagiiunisasiandulniimainsali elec-
trode lavaneziin® JuAdsiAnatvdalunisula
HANN3A3IAINNZU0Y electrode LA ANaEIT
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