[ Downloaded from tmuj.iautmu.ac.ir on 2026-07-05 ]

[ DOR: 20.1001.1.10235922.1400.31.2.7.7 ]

[ DOI: 10.52547/iau.31.2.205 ]

Medical Science Journal of Islamic Azad University Vol. 31, No. 2, Summer 2021 ORIGINAL ARTICLE

Investigating the frequency characteristics of the electroretinogram
signal in patients with central retinal vein occlusion

Soroor Behbahani’, Mohammad Karimi Moridani’, Alireza Ramezani’, Hamideh Sabbaghi*

! Assistant Professor, Department of Biomedical Engineering, South Tehran Branch, Islamic Azad University, Tehran, Iran
2Assistant Professor, Department of Biomedical Engineering, Faculty of Health, Tehran Medical Sciences, Islamic
Azad University, Tehran, Iran

3Professor, Ophthalmic Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

“PhD, Ophthalmic Research Center, Shahid Beheshti University of Medical Sciences, Tehran, Iran

Abstract

Background: Central retinal vein occlusion (CRVO) is the second most common retinal vascular disorder
after diabetic retinopathy. In this study, we tried to examine the potentials of time-frequency methods for
differentiating the eyes with CRVO.

Materials and methods: Twenty patients with unilateral CRVO were included in this study. Their
contralateral normal eyes were considered as the control group. Two methods of Short-time Fourier
transform (STFT) and Discrete Wavelet Transform (DWT) were implemented to determine the frequency
components of the electroretinogram (ERG) signals which were recorded based on light-adapted 3 ERG and
light-adapted 30 Hz flicker ERG.

Results: In the DWT method, the ERG response of light-adapted 3 ERG included three main components
that corresponded to the advent of a, b, and i waves. Light-adapted 30 Hz flicker ERG included two main
components that coincided with a and b waves. The first and second dominant frequencies of both ERGs in
the CRVO and healthy groups showed a significant differentiation, and the time of the emerging frequency
of the dominant frequency in the stimulation of irradiance increased by 3 cd.s.m™.

Conclusion: The DWT has shown the ability to distinguish between the frequencies of the eyes with CRVO
and the healthy ones. The drop in frequency and latency of the predominant frequencies in light-adapted 3
cd.s.m™ indicate a greater involvement of rod cells compared to the retinal cone cells.
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wavelet transform.
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