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Effect of retinal defocusing on P, latency of P-VEP
Xie Laiqing , Shi Xuefeng , Zhao Kanxing. Tianjin Eye Hospital, Clinical College of Ophthalmology of Tianjin
Medical University , Tianjin Eye Hospital , Tianjin 300020, China

Abstract Objective Researches have revealed that the effect of optical defocus on the steady state pattern reversal
visual-evoked response ( P-VEP) and the effect of spatial frequency on P-VEP, separately. This study was to evaluate the
contribution of different degrees of retinal defocusing to the latency of P-VEP. Methods P-VEP was recorded in 6 normal eyes
from health subjects with the uncorrected or corrected visual acuity = 1.0 and 13 eyes dilated-pupil from normal person by
eyedrops. Different spatial frequencies of checkerboard pattern stimulus were selected for all the eyes under the varying conditions
of retinal defocuse by placing the different diopter of negative cylindrical lens or negative spherical lens in front of eyes. The
correlation of retinal defocusing and latency of P-VEP was assessed using Pearson correlation analysis. Present study followed the
Statement of Helsinki,and the written informed consent was obtained from all the subjects. This clinical trial was approved by the
Ethic Committee of Tianjin Eye Hospital before the examination.  Results In normal eyes, no significant correlation was
obtained between the absolution values of diopters of negative cylindrical lens or negative spherical lens and abnormality of latency
of P-VEP under the spatial frequency of 60’ arc(r =0.083,P >0.05). However, the positive correlation was found between the
absolution values of diopters of negative cylindrical lens or negative spherical lens and abnormality of latency of P-VEP under the
spatial frequency of 15’ arc(r =0.647,P <0.01). In the dilated-pupil eyes,the positive correlation between the absolution values
of diopters of negative cylindrical lens or negative spherical lens and abnormality of latency of P-VEP were found in the eyes with
> ~5.0 D diopter under the spatial frequency of 60’ arc (r =0. 468 ,P <0.01) ,but the significant correlation was found in any
diopter of defocused eye under the spatial frequency of 15’ arc(r =0.669,P <0.01). Conclusion Retinal defocusing could
prolong latency of P,,, wave. The latency of P, wave is affected by both defocusing of retinal image and spatial frequency of the
pattern stimulus.
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Fig.1 The scatter plot of astigmatic diopter and latency of P4 ( axis

meridian =90°) (n = 12) ( Pearson correlation analysis) A:60’ B:15’
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Fig.2 P-VEP waves in different diopers of astigmatic lenses under

the spatial frequency of 60’ arc ( axis meridian =90°)
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Fig.3 P-VEP waves in different diopers of astigmatic lenses under

the spatial frequency of 15’ arc (‘axis meridian =90°)
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correlation analysis)
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the spatial frequency of 60’ arc
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Fig.6 P-VEP waves in different diopers of negative lenses under

the spatial frequency of 15" arc
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Table 1 Differences of latency of P, in different diopers
of astigmatic lenses(x +s,ms)
Diopter 60’ arc 15’ are
(D) Latency difference P Latency difference P
DO-DI  -0.166 + -1,.337 0.674 -0.500 + 3.317 0.612
DO-D2 -0.166+ 1.467 0.701 -4.750 + 7.944 0. 063
DO-D3 -0.083x 2466 0.909 -13.500=x13.730 0. 006
DO - D4 0.250+ 3.079 0.784  -26.080 £20.320 0.001
DO-D5 -1.917=+ 6.082 0.298 -28.420+19.930 0. 000
D1 -D2 0.000 1.348 1.000 -4.250 + 8.335 0.105
D1 -D3 0.083+ 2.466 0.909 -13.000 +13.450 0. 006
D1 -D4 0.416 =+ 3.029 0.643 -25.580 +19. 480 0. 001
D1-D5 -1.750+ 6.240 0.352 -27.920+19.310 0. 000
D2 - D3 0.083 + 3.147 0.929 -8.750 £11. 310 0.021
D2 - D4 0.416 + 3.528 0.690 -21.330 +18.440 0.002
D2-D5 -1.750x 6.181 0.348 -23.670 +17.620 0. 001
D3 - D4 0.333+ 2.605 0.666 —12.580 +16.710 0.024
D3-D5 -1.833+ 6.712 0.364 -14.920+15.910 0. 008
D4-D5 -2.167x 5.859 0.227 -2.333 + 5.929 0. 200

( Paired ¢ test)
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Table 2 Differences of latency of P,y in different diopers
of negative lenses(x s, ms)

Diopter 60" arc 15" are
(D) Latency difference P Latency difference P
DO-D1  -0.384+ -1.446 356 -2.769 + 5.510  0.095

216 ~10.080 + 8.636  0.001
563 ~13.690+ 9.277 0.000
747  ~24.540 +14.440  0.000
018 -24.620+15.340  0.000
010  ~28.090 +13.690  0.000
328 -7.308 + 9.041 0.013
000 ~10.920+ 9.827  0.002
000 ~-21.770 +11.040  0.000
014  -21.850 +14.860  0.000
008 -25.730£12.940  0.000
410 -3.615+ 9.251 0.184
.527  -14.460 £13.250  0.002
0
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DO - D2 1.385+ 3.820
DO - D3 0.384 + 2.329
DO - D4 0.384 + 4.194
DO -D5 ~11.770 + 15.560
DO -D6 ~14.080 + 16.590
D1 - D2 1.000 =+ 3.336
D1 -D3 0.000 + 2.799
D1 - D4 0.000 + 3.873
D1 -D5 -12.160 + 15.280
D1 -D6 -14.460 + 16.480
D2-D3 -1.000+ 4.223
D2-D4 -1.000=+ 5.538
D2 -D5 -13.150+ 15.070
D2 -D6 -15.460 = 16.560
D3 -D4 0.000 £ 3.851
D3 -D5 -12.150 + 16.070
D3 -D6 -14.460 + 17.290
D4 -DS -12.150 £ 15.960
D4 -D6 -14.460 = 16.960
D5S-D6 -2.308x 5.707
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008  -14.540 +18.150 . 014
006  -18,820 +12.290 . 000
000 -10.850 x11.710 . 006
018  -10.920 +15.100 . 023
011 -14.180 +11.370 . 002
018 -0.076 +13. 820 . 984
010 -5.364 +10.740 . 129
170 -4.818 £19. 110 . 423
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