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Table 1. Demographics and characteristics of the subjects

Normal Glaucoma suspect Glaucoma Total value

@ = 15) 0 = 13) (0 = 22) (0 = 50) P
Age (yr) 52.93 + 8.89 54.27 £ 9.20 59.73 £ 8.75 56.98 + 9.41 0.147
Gender (M:F) 2:13 7:6 5:17 14:36 0.841
Diabetes mellitus [n (%)] 6 (40.00) 2 (15.38) 8 (36.36) 16 (32.00) 0.117
Hypertension [n (%)] 6 (40.00) 4 (30.77) 10 (45.45) 20 (40.00) 0.474
Laterality (OD/OS) 8/7 6/7 10/12 24/26 0.806
BCVA 0.95 +0.13 0.97 + 0.06 0.79 + 0.26 0.86 + 0.22 0.103
Spherical equivalent (D) -0.48 + 1.33 -0.75 + 3.56 -0.34 +2.32 -0.38 + 2.35 0.987
Mean IOP (mm Hg) 18.25 + 4.13 13.30 + 2.98 10.93 + 3.02 13.38 + 3.58 0.085
C/D ratio 0.45 + 0.07 0.65 + 0.12 0.80 + 0.10 0.66 + 0.18 <0.001"
Mean deviation (dB) 0.56 + 1.70 -1.87 + 1.39 -9.42 + 8.78 -5.06 + 7.80 <0.001"
Pattern standard deviation (dB) 1.91 + 1.06 2.70 + 0.84 8.24 + 4.45 5.32 £ 443 <0.001"
RNFL thickness (um) 92.33 + 491 84.62 + 6.27 63.09 + 10.51 77.46 + 15.42 <0.001"

Values are presented as mean + SD or number unless otherwise indicated.

BCVA = best corrected visual acuity (Han’s vision test); D
fiber layer.
*p < 0.05 by ANOVA test was considered to be significant.

= diopter; IOP =

Table 2. Comparison of amplitudes and peak times of electroretinographic waves among the three groups

intraocular pressure; C/D = cup/disc; RNFL = retinal nerve

Normal Glaucoma suspect Glaucoma 3 groups p-value
a-wave amplitude (1V) 26.08 + 13.27 29.70 + 13.26 26.61 + 10.50 0.695
a-wave implicit time (ms) 16.60 + 5.36 18.19 + 5.83 18.21 + 4.85 0.619
b-wave amplitude (uV) 47.39 + 16.10 55.91 + 12.92 54.45 + 17.77 0.312
b-wave implicit time (ms) 31.27 + 8.50 33.76 + 5.81 33.61 + 6.53 0.544
PhNRon-wave amplitude (uV) 37.59 +£9.53 31.49 + 17.09 20.15 + 13.99 <0.001°
PhNRon-wave implicit time (ms) 46.80 + 8.89 48.12 + 6.22 51.64 +7.77 0.158
d-wave amplitude (nV) 44.03 + 10.29 48.19 + 16.56 47.71 + 15.87 0.693
d-wave implicit time (ms) 173.17 + 5.47 172.19 + 4.58 172.71 + 4.13 0.371
b/d ratio 1.12 + 0.39 1.42 +£ 0.70 1.17 £ 0.22 0.388
i-wave amplitude (uV) 13.74 + 7.32 18.35 + 6.82 18.75 + 9.34 0.134
i-wave implicit time (ms) 196.83 + 3.53 194.82 + 5.59 198.20 + 4.99 0.149
PhNRorr-wave amplitude (uV) 2.69 + 12.16 14.23 + 10.37 19.05 + 11.41 <0.001"
PhNRors-wave implicit time (ms) 208.33 + 3.90 206.08 + 6.55 207.05 + 4.27 0.471

Values are presented as mean + SD.
PhNR = photopic negative response.
*p < 0.05 was by ANOVA test considered to be significant.
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Figure 1. ON-OFF response electroretinogram show group-
averaged responses from 15 normal subjects and 22 glaucoma
patients. Photopic negative response of ON-response (PhNRow) is
measured from the onset-level. Photopic negative response of
OFF-response (PhNRogr) is measured from the offset level.
Glaucoma patients show different amplitudes for the PANRON,
the PANROFF in comparison with the normal eye.
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Figure 2. Comparison of Photopic negative response (PhNR) amplitude in the ON-response and OFF-response among the three
groups. p < 0.05 by ANOVA and Scheffe test was considered to be significant.
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Table 3. The area under the receiver operating characteristics curve (AUC) and confidence interval (CI) of ON-OFF response pho-
topic negative response (PhNR) amplitude for discrimination of glaucoma from normal eyes

AUC CI p-value
PhNRon amplitude 0.782 0.656-0.909 0.001"
PhNRorr amplitude 0.718 0.575-0.860 0.009"
*p < 0.05 was considered to be significant.
® Normal @ Normal
60.004 ® @® Glaucoma suspect @ Glaucoma suspect
® Glaucoma 6000 Glaucoma
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Figure 3. Correlation of the photopic negative response (PhNR) amplitude in the ON-OFF response and the retinal nerve fiber layer
thickness among the three groups. *p < 0.05 by Pearson correlation test was considered to be significant. (A) PhANRoy response.
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Figure 4. The receiver operating characteristic (ROC) curve
of photopic negative response (PhNR) amplitude of ON-re-
sponse and PhNR amplitude of OFF-response for discrim-
ination of glaucoma from normal eyes.
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=ABSTRACT=

ON and OFF Responses of the Electroretinogram
in Patients with Glaucoma

Ka Hee Park, MD, Ji Ho Chang, MD, Tae Kwan Park, MD, PhD, Young Hoon Ohn, MD, PhD

Department of Ophthalmology, Soonchunhyang University College of Medicine, Bucheon, Korea

Purpose: To investigate whether there is a difference in ON- and OFF-responses of the photopic electroretinogram (ERG)
in glaucomatous eyes.

Methods: Photopic ERG and optical coherence tomography were performed in 15 normal, 13 glaucoma suspect, and 22
glaucoma subjects. Amplitudes and implicit times for a, b, d, i, photopic negative response (PhNR), and retinal nerve fiber
layer thickness were compared among the three groups.

Results: The PhNRorr amplitude (uV) was 19.05 + 11.41 in the glaucoma group, 14.24 + 10.37 in the glaucoma suspect
group, and 2.69 + 12.16 in the normal group, demonstrating a significant difference among the three groups (p <0.01). The
PhNRon amplitude (uV) was 20.15 + 13.99 in the glaucoma group, 31.49 + 17.09 in the glaucoma suspect group, and
37.59 + 9.53 in the normal group, a significant difference (p < 0.01). However, there was no significant difference between
the three groups. The ON-OFF response PhNR amplitude was correlated with retinal nerve fiber thickness (r = 0.481, r =
-0.480, respectively), and areas under the receiver operating characteristic curve were 0.782, and 0.718, respectively.
Conclusions: There is a potential role for the ON-OFF response PhNR in early detection of glaucomatous damage.

J Korean Ophthalmol Soc 2012;53(8):1104-1111

Key Words: Electroretinogram, Glaucoma, ON-OFF response, Photopic negative response
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