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Abstract Objective

To establish a reference range is very important in examination of visual electrophysiology due to

different recording conditions and equipments. The standardized program of visual electrophysiology is avaliable for the comparison
of recording parameters among different laborotaries. Present study was to establish a suitable normative reference value for visual
Methods

were recorded in 270 normal eyes using GT-2000NV domestic inspectoscope from March to September in 2007. The recording

electrophysiological testing system made in China. The electroretinogram (ERG) and visual evoked potential( VEP)
items of ERG included rod response, cone response, oscillatory potential,30Hz flicker ERG, and those of VEP included pattern
VEP and flash VEP. The recording result was reviewed and analysed, and the normative value based on this equipment was
Results

of various responses. The normal distribution data included the latencied of various waves and amplitues of waves but rod b wave,

colculated and determined. The 95% confidential interval of normative values was defined in amplitudes and latencies
P-VEP Py, and F-VEP P, . The positive correlations was found between age of subjects with maximum a, maximum b wave
implicit time, P g, latency (r =0.333,P =0.047;r =0.385,P =0.021;r =0.441,P =0.017). There were not statistically
significant differences in the normative values of ERG and VEP between male and female or the left eyes and right eyes( P >
0.05).In a normal subject, the configuration of wave was similar between the left and right eye based on the data from GT-
2000NV system. Conclusion The reference normative value is established in visual electrophysiological examination of GT-
2000NV system.
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EE 2007 4 3—9 A ALK A B IE 3 A 248 4
(270 BR) , Hh 3B 129 fi]; 4E 4% 6 ~ 83 %, F- 45 (33. 87
£17.38) % 4 119 il 4EHE 8 ~75 %, T3 (37. 15 =
18.99)% . MA¥MAE1.0 UL , BB RIRKELHE
W7, 0 1L B SO R S %
1.2 e
1.2.1 RN FHMESSE S 5 ERF GT-2000NV
(EREFESFREFRAF) HHEMITEIEREM
ERG 5 5 ( Bii& i ERG (BEi& hE ERG) M35 K Lo
GT-2000NV {§i j§ 21 &~ # & & /& 2% ( SAMSUNG
SyncMaster] 100P) |, 3 % 5 K 22 [ 140 cd/m”, i 5
127 Hz S ELE 96% o B RK Fo AR 359 5% PR AR 280K e 4 o
KRR ERBE P <5 kQ. R % A ERG Bf, ] jet
£ R A B E AR Ry 1 SR LR, B K R AR BT I
1.2.2 fWZ% (1) B HREE KL S AL (pattern
visual evoked potential, P-VEP) i 3% 5 $ . 2% [A] i & 32
X224, MANEHRE £8.5°, B £ 11.3°, 2 W EFH R
¥ P 2L B B R B B N TR B 100 TR, SRR R
2.4 Hz;ig % B3 0] 250 ms, @ #iH# 1 ~ 50 Hz, B K A5 45K
16 A%, (2) NJEHL 3 35 & B 4z (flash visual evoked
potential, F-VEP) i€ £ S ¥ . (N R E 0.5 cd - s/m’,
R FEHC8 TH A%, B i vk 3L 100 IR, R #4532, 0 Hz,
C B A] 250 ms GBI 1 ~50 Hzo (3) ERG iZRZ
B LR R AF ERG 4 - 2.1 loged + s/m” §p, H
A9 2.0 cd - s/m’ (FRUENOEIRE) s BIE 7 ERG &
FOLIRE K 20 cd/m” ;B HE OPs 2K 75 ~ 300 Hz, 3
& F 1 ~75 He,
1.2.3 mlrek  FH B BKIE I8 F00E 0 Bk & LRR 4
At RTAED HEELKREFLET E 1.5 ~2.0 cm &b
BBk R EE B Rk B BE < 5 KQo SR FH 200 R Jik e AR
HRRER ESBEBEREEEENEKKLE, 2%8
HETAHMEE,SFERETHRED  ICRXERE
THAES LT HRGCAR T 47 P-VEP Kp il , ke 3% 98
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BEE 1m, FEREEHIT F-VEP RN, REEM
A (B M ERE) 85 E N 20 min HEFLHEKZE >
7mm 5, %S H AR E T WM AL, EERAE,
KERSHT REFERK L ~2 0, FBEEZRET
JE WA AR, 2 TR B A 4 L AR (Jet BRLR) JB HEATIE Ko
FERE E 0 RIS N ERG, R FE AT KV (rod-ERG) |
RHELIRIE A [ WL ERG (max-ERG) (4R % H1{i (OPs) ,
RIGAEFEE R 20 cd/m’ {9 B 6 F BAE ML 10 min, i
FHE N ERG, 1 45 B K (N 6 ¥ 4 ) 5L ERG ( cone-
ERG) .30 Hz [N 4k ERG(flicker-ERG) .,
1.2.4 WEIEFR  H#E P-VEP Fif§ P, i ,F-VEP
# P, %, rod-ERG H1 8y b I, max-ERG 8 a J.b ¥,
cone-ERG 1 b I [ & (H X Ik 18 #1 OPs & 30 {H,
flicker-ERG ) 3P {H .
1.3 Gk

KA SPSS 12. 0 it = AT R ¥ ¥ IE
HAETEE L 95% W] {5 X 8] ( confidence interval, C1) 3%
e HFWBERMEU x2s FUHER. BLERE
H.ZAREFREILBRAMIFAR R, 28
F AR5 &R 8 B 09 A S 4 A R T 4 B 4
ro P<0.05 HERAGITFEL,
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MR & EIRIEFHEBEL 95% 5 X
B R, & IR 2 IR AR I & BLER LA BB b 3248
{6 . VEP Ig{E /N, RR BB EIRMAES DA ¥
PFFRLRL b B HE{E  VEP IRELE M BHREESHM
FHESEE, il BRI EE, &8
BAEBUEE 1,
2.2 AFEEERBIERME LS ERSF 8K HEXHE
o Hr

A R 4F 8 B IE % (E PR ARAT BB b Y 98 {E . P-VEP
P B LI B RR SN, AR BEL 2 £5 KRR, 20
& AR B I SE B AR B A S AR R AT, RN BB IR
RIEEHE , B S A, R WM B D ETE M AE i B

X1 URBEBEREIS%AGFEXE

Table 1  95% confidence interval of clinical visual electrophysiology test

Rod Max Cone 30 Hz P-VEP F-VEP
95% CI
b/ms* b/ v a/ms*® a/pv® b/ms® b/ uv? b/ms* b/ uv® 3P*  Pe/ms* Pio/pv® P,/ms* P /vt
2.5% 66. 13 21.38 21.00  54.00 42.00 279.88 34.00 42.28 24. 85 90. 00 5.01 59. 00 1.82

97.5% 98.88 239.88 28.00 255.7s 53.00

616.25 274.00

41.77 162.73 124.03 107.00 33.11 91.60 40.74

“P >0.05 can not believe that the mean of the index is not normal distribution;®P <0. 05 the mean of the index is not normal distribution
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SR ESFRMEXEIT LRI, EP TR
M b P IE(E P-VEP P IB(E LR KRB IES SN G
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BDEEPREEHEK, ZREARITFEL HER
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2.3 REPERIZIE IE # {H

BREWEZHZRFERIT2EE L, H PR

£ 713 -

FCBL b EHE{E VEP IREZ N B HRELESHHE
ATPREAR K, ERHTRITFEL(P>0.05)
(%£4),

2.4 FEAHBRZENEWEILE
ZAREFMEZEZFRE B KPR
BL b PENRE VEP 18 {6 &0 B 5 B RS 0 16 5 it

’?Pﬁ#zli R, ERY TR ITFE (P >0.05)

(£5),

*2 EERBURHABEEE(xxs,M)
Table 2 Normative values of visual electrophysiology at each years of age(x +s,M)
Age Rod Max Cone P-VEP F-YEP
v N Ops 30Hz
M b/ms b/pv a/ms a/pv b/ms b/py b/ms b/uv Pgo/ms  Pigo/pv Py /ms P /pv
1- 14 79.58+6.93 75.50 24.25:1.71 157.67+91.29 44.83+2.08 401,08+ 64.73 145.33+42.59 35.83+3.83 88.08+23.30 52.75:18.62 100.08 £3.85 13.60 76.14+11.31 10.30
10- 48 80.65+8.30 73.00 23.85:1.75 153.57255.12 4560:2.88 430.74+ 92.72 159.81+50.01 36.35:1.85 91.28%32.72 59.40+25.74 97.51:4.18 17.00 74.64+ 9.24 7.00
20- 40 79.10:9.73  98.00 24.80+1.42 161.10+39.81 45.84£2.69 434.78+ 97.39 159.83:45.81 36.41£2.11 89.56+24.86 60.09+19.93 96.50+3.90 12.00 79.25+11.15 12.50
30- 42 81.31£7.99 70.00 25.28:1.55 148.00+£50.44 47.19£2.17 408.93:+ 85.16 149.24:£43.64 36.59:1.88 83.20£29.65 59.71£22.70 96.67 +4.10 11.00 78.29:+ 9.85 5.50
40- 42 79.76 £5.71 109.00 25.16+1.42 143.96:52.18 48.5723.56 423.57=123.37 145.73£43.70 37.29:2.00 80.16+23.10 62.11+23.01 96.85+4.39 11.00 74.61+ 8.51 5.50
50- 32 84.25:8.03 72.00 25.45+1.90 131.10:45.95 47.98+2.28 413.26 78.36 143,44 £39.41 37.26+1.37 87.77+25.73 65.67+18.48 97.90+4.28 11.04 76.58+ 9.45 10.30
60- 24 84.13:6.62 69.00 25.20+01.51 127.23:30.07 47.71+2.42 373.68: 63.87 123.26:25.25 37.52£1.65 77.97:20.14 57.68+18.67 101.44:4.11 10.09 76.31 2 5.76 10.38
=70 6 86.57+7.37 53.50 25.90:1.60 104.20£28.93 49.20£1.93 314.60+ 4519 92.60:18.93 38.71+1.25 71.20+23.26 59.80:17.18 98.00:5.84 11.00 71.00:+ 8.49 7.50
x3 URAEERERSERNBEXESH
Table 3  Correlation between visual electrophysiology and age
Rod Max OPs Cone 30Hz P-VEP F-VEP
b/ms b/ v a/ms a/pv b/ms b/ v 30 b/ms b/ v 3P Po/ms Py/pv P,/ms P, /pv
r 0.151 0.065 0.333 0.277 0.385 0.147 0.260 0.266 0.064 0.178 0.441 0.218 0.132 0.196
P >0.05 >0.05 <0.05 >0.05 <0.05 >0.05 >0.05 >0.05 >0.05 >0.05 <0.05 >0.05 >0.05 >0.05
x4 FRAMMNZzZEMNGEBEREEEER (X £5)
Table 4 Comparison of normative values of visual electrophysiology between two sexuality (x +s5)
Rod Max OPs Cone 30H: P-VEP F-VEP
Gender
h/ms b/pv a/ms a/py b/ms b/pv 20 b/ms b/uv 3P Pgo/ms Pigo/pv P, /ms Py /py
Male 80.49 +8.24 80.75+8.89 24.78 +1.74 147.78 £53.13 46.41 +2.56 408.50 £87.40 153.19244.79 36.86 +2.12 85.61 £25.17 58.08 £20.72 97.80 +4.03 1.08£0.21 77.37+ 9.67 0.88+0.35
Female 1.90:0.05 1.90+0.05 24.39 +1.80 157.41 £52.84 45.94+2.84 429.88 +94.43 150.81 £49.75 36.13:2.14 90.02 £32.84 61.22+24.29 96.76+4.43 1.1320.22 76.38 +11.03 0.90+0.34
t 0.19 -0.15 1.61 -1.33 1.28 -1.73 0.369 2.09 -1.11 -1.02 1.74 -1.42 0.316 -0.2
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05
(Student’ s ¢ test)
RS EERZEANKBEEBEEEELE (x£s5)
Table 5 Comparison of normative values of visual electrophysiology between right and left eyes(x % s)
Rod Max OPs Cone 30Hz P-VEP F-VEP
Eye
b/ms b/py a/ms a/pv b/ms b/uy 30 b/ms b/wv 3P P go/ms Pioo/pv Py/ms Py /py
Right  79.658.86 1.96+0.29 24.46+1.70 150.12+46.70 45.52+2.45 413.33 £ 74.15 153.55+43.31 36.55+1.72 89.06 £25.95 59.48 +20.42 96.6224.13 1.12+0.22 78.10+ 9.13 0.84 £0.33
Left 80.11£9.27 1.9320.28 24.10£1.62 160.65 £50.61 45.92 £3.14 456.33 £109.39 166.83 £52.07 36.20£2.20 92.08 +32.67 60.38 £26.28 97.55+3.99 1.16+0.19 76.11 +11.02 0.87 +0.37
t -0.238 0.54 1.23 -1.24 -0.81 -2.61 -1.56 0.84 -0.576 -0.213 -1.27 ~-1.14 0.62 -0.28
P >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0.05 >0,05 >0.05 >0.05 >0.05 >0.05

(Student’ s ¢ test)
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