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Abstract: This paper proposes a novel methodology for the automatic identification and
segmentation of the Diffuse Retinal Thickening (DRT) edemas using Optical Coherence
Tomography (OCT) images as source of information. This Macular Edema (ME) type is commonly
used by ophthalmologists as a relevant biomarker for the early diagnosis of this retinal disorder
which, therefore, permits a better adjustment of the treatments, reducing their costs as well as
improving the life quality of the patients.
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1. Introduction

Diabetic retinopathy is one of the leading causes of vision impairment that affects 1% of the
world population [1]. Diffuse Retinal Thickening (DRT) is a Macular Edema (ME) type derived from
the local intraretinal fluid accumulation in the lower retinal layers. As illustrated in Figure 1, the
presence of this edema produces profound structural and morphological modifications in the eye
fundus, as an increment of the lower retinal layers. The absence of a limiting membrane allows the
fluid to spread over the outer retinal region, leading to a single and continuous region.

Figure 1. Example of OCT image with the DRT edema presence.

To identify the presence of retinal disorders, Optical Coherence Tomography (OCT) imaging is
being widely used within the ophthalmological community. Moreover, it offers an easy visualization
of the in vivo histopathology of the retina in a contactless and non-invasive capture process.
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In this paper, we propose a new methodology for the automatic identification and segmentation
of the DRT presence in OCT images using as reference the clinical classification [2,3]. The precise
localization and delimitation of the DRT allow the early diagnosis of this disease and consequently,
it permits a better adjustment of the treatments, reducing their costs as well as improving the life
quality of the patients.

2. Methodology

The proposed methodology is composed by three main stages for the identification and
segmentation of DRT edemas [4]. Firstly, the system segments the retinal layers to facilitate the search
of this ME type in the Region of Interest (ROI) where they typically appear, the outer retina. Secondly,
alearning strategy is applied to identify the DRT presence and segment its constituent region. Finally,
two post-processing strategies are implemented and tested to individually refine the impact of the
False Positives (FPs) and the False Negatives (FNs) detected regions from the classifier output and
improve the obtained results.

3. Results and Conclusions

The proposed methodology achieved satisfactory results for the automatic identification and
segmentation of the DRT edemas. Using the best classifier configuration, we applied two individuals
post-processing strategies to improve the obtained results. Figure 2 illustrates the resulting image
provided by the second post-processing, as the best configuration. This strategy unifies non-
consecutive DRT regions, improving significantly the efficiency of the system and consequently
facilitating the identification and visualization of the area affected by this pathology.

Figure 2. Illustrative output OCT image after the application of the second post-processing approach.
Yellow regions, direct results from the classifier. Green regions, results of the second post-processing
approach.
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