
GRD Journal for Engineering | Volume 3 | Issue 6 | May 2018 

  ISSN: 2455-5703 

 
All rights reserved by www.grdjournals.com 93 

Identification of Branch Retinal Artery 

Occlusion 
 

Celin Nesh R Mr. Asirvatham M 

PG Scholar Professor 

Department of ECE Department of ECE 

SCAD College of  Engineering and Technology, 

Cheranmahadevi -627414 

SCAD College of  Engineering and Technology, 

Cheranmahadevi-627414 

  

   Abstract  

 

Branch retinal artery occlusion (BRAO) is retinal vascular disorder in which one of the branches of the central retinal artery is 

obstructed which could lead to blindness. The analysis of BRAO region in the retina is necessary for assessment of the severity of 

retinal ischemia and anoxia. In this paper, a fully automatic framework was proposed to segment BRAO regions based on 3D 

spectral-domain optical coherence tomography (SD-OCT) images. To the best of our knowledge, this is the first automatic 3D 

BRAO segmentation framework which provide an important contribution to retina clinic. First, the input 3D image is automatically 

classified into BRAO of acute phase, BRAO of chronic phase or normal retina using AdaBoost classifier based on combining local 

structural, intensity, textural features with our new feature distribution analyzing strategy. The new feature distribution analysis 

can be applied in identifying another retinal diseases. The proposed method was tested on SD-OCT images of 36 patients (12 

BRAO acute phase, 11 BRAO chronic phase and 13 normal eyes) using leave-one-out strategy. 
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I. INTRODUCTION 

Branch retinal artery occlusion (BRAO) is a potentially devastating visual disorder usually caused by closure of the vessel. It 

disrupts nutrition supply of the corresponding retinal area, resulting in edema in affected retinal sectors because of ischemia and 

anoxia. Patients with BRAO usually suffer from sudden segmental visual loss. It may lead to completely blindness if the patient 

can't get timely treatment. Commonly, BRAO occurs secondary to an embolus in a branch vessel which is visible only in 20% of 

the patients with BRAO. Therefore, research of the edema tissue of BRAO has a great value for the diagnosis and treatment of 

BRAO patients. 

Optical coherence tomography (OCT) was recently widely used in ophthalmology, which could provide in vivo, non-

invasive, cross-sectional images of the retina. It has been described to show the high reflectivity corresponding to the edematous 

inner retina layers and hyporeflective signal from the photoreceptor layer. However, the resolution of the images on conventional 

time-domain OCT is not adequate to resolve the changes in individual layers of the retina. Spectral-domain OCT (SD-OCT) by its 

ability to acquire a large number of images in a short period of time provides high resolution images. 

It was reported that BRAO is characterized histopathologically by inner retinal edema initially, called acute phase and 

atrophy in the presence of persistent ischemia, called chronic phase. 

II. LITERATURE SURVEY 

Several approaches have been introduced to diagnosis BARO quantitatively, but none of them could evaluate occlusion volume 

and size. For instance, chen et al [11] proposed a framework to analyze the retinal layer intensity of BARO. 

Leung et al [12] measured the macular and peripapillary RNFL thickness and visual sensitivity to investigate the structure function 

relationship in patients with BARO, Which was done manually and roughly. 

In Automated segmentation of the choroid in retinal optical coherence tomography method, the choroid is a tissue layer 

at the back of the eye, which can be imaged by optical coherence tomography (OCT). Choroidal thickness has been proven to be 

correlated to several ophthalmic diseases in several studies. In this paper we proposed a novel segmentation technique to address 

this challenge. This technique firstly automatically segments the inner boundary of the choroid using a two-stage fast active contour 

model. It secondly allows a real-time human-supervised automated segmentation on the outer boundary of the choroid. Dice 

similarity coefficient (DSC) was used to evaluate the agreement between manual annotation and our automated measurements on 

30 images captured from patients diagnosed with diabetes. The mean DSC value is 92.7% (standard deviation 3.6%) in the range 

of 85.5% to 98.1%. Results show that this new technique can achieve choroid segmentation with high accuracy. 

Update on treatment of retinal arterial occlusion [5] proposed the Opremcak and Brenner method. The cause of 

nonarteritic retinal occlusion is most commonly either an embolus that is visible only in 20% of the patients with branch (BRAO) 

or central (CRAO) retinal artery occlusion, or a thrombus. Obstruction of a major vessel, such as the ophthalmic or the central 
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retinal artery, causes widespread ischemia, manifesting as a generalized visual field defect with or without a temporal island and a 

profound decrease in visual acuity. For most patients, this loss will be the final outcome. Only anecdotal reports have described 

spontaneous recovery of vision, and case series have shown only up to 14% with spontaneous recovery . Due to the poor prognosis 

of central retinal and ophthalmic artery occlusions, several approaches for treatment have been suggested. These can be divided 

into two major categories: (1) conservative treatment, including mechanical (ocular massage and paracentesis), pharmacologic, 

and other means; and (2) invasive treatment, including catheterization of the proximal ophthalmic artery, usually through the 

femoral artery with infusion of thrombolytic agents. Any treatment that results in a statistically higher percentage of visual recovery 

compared with the spontaneous recovery rate and has a low risk for morbidity and mortality could be considered the treatment of 

choice.the advantage of the method is improve the blood flow on affected area. 

Three-dimensional imaging of cystoid macular edema in retinal vein occlusion [7] proposed the fourier domain based 

OCT Technology. Cystoid macular edema (CME) is one of many vision threatening complications that may occur in eyes with 

retinal vein occlusion. Although fluorescein angiography and slit-lamp biomicroscopy with a contact lens have been used to 

evaluate macular edema, these methods are not useful for the objective evaluation of structural abnormalities or of retinal 

thickening. Recent technologic advances in optical coherence tomography (OCT) have allowed a more detailed observation of 

CME and have contributed to our understanding of the pathomorphologic features of this condition. In eyes with macular edema 

resulting from retinal vein occlusion, the increased retinal thickness could be measured by OCT,1 which also demonstrated the 

microstructural abnormalities of eyes with CME. Recently, reported that Stratus OCT (Carl Zeiss, Dublin, CA) revealed central 

foveolar cystoid space in 56% of eyes with central retinal vein occlusion (CRVO), external cystoids spaces in 83% of eyes, and 

internal cystoid spaces in 6%. Because of limitations in the resolution and imaging speed of such time-domain OCT, however, it 

was difficult to perform a more detailed evaluation of the CME. 

Several approaches have been introduced to diagnosis BRAO quantitatively, but none of them could evaluate occlusion 

volume and size. Further, clinical studies based on the volume of BRAO region may be used as a metric for visual prognosis and 

is important for clinicians to make a plan for conservative treatment. However, in clinical practice, the diagnosis of BRAO is quite 

qualitative and subjective. 

III. PROPOSED METHOD 

The proposed method comprises four parts. First, pre-processing steps are applied which contains layer segmentation, flatten and 

de-noising. Then, an AdaBoost classifier is designed to differentiate three types of images (normal, BRAO of acute phase, BRAO 

of chronic phase). Then, BRAO regions of acute phase and chronic phase are segmented separately. To segment BRAO in chronic 

phase, a thickness model is built. While for segmenting BRAO in acute phase, a two-step segmentation strategy is applied: rough 

initialization and refine segmentation. During the initialization phase, the Bayesian posterior probability is utilized to compute the 

probability map. In the segmentation phase, an advanced graph-search-graph-cut method is applied to segment the BRAO regions, 

in which the initialization results are fully utilized as the constraints when constructing the energy function. 

Initially preprocessing operation carried out which contain two operation. First layer segmentation operation is performed. 

Intra-retinal layer segmentation is essential for accurately lesion location and segmentation. In this paper, the OCT image is 

segmented automatically using the multi-layer graph search based method , yielding 11 surfaces (10 layers): retinal nerve fiber 

layer (RNFL), ganglion cell layer (GCL), inner plexiform layer (IPL), inner nuclear layer (INL), outer plexiform layer (OPL), 

outer nuclear layer (ONL), inner segment layer (ISL), connecting cilia (CL), outer segment layer (OSL), Verhoeff’s membrane 

(VM), and retinal pigment epithelium (RPE).Then flatten operation carried out at the bottom layer of RPE. 

After the preprocessing denoising operation carried out. It has been widely used in speckle reduction 

 
Fig. 1: Block Diagram of Proposed Method 
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After the denoising the input is given to the adaboost classifier. In this paper, the AdaBoost classifier is applied based on 

texture and shape features. And these local voxel features are combined with our new feature distribution analyzing strategy to 

construct the global image feature set. After computing the global feature set, the AdaBoost classifier is applied to identify BRAO 

acute phase, BRAO chronic phase and normal retina. Segmentation of BRAO in acute phase is a challenging task because of its 

complexity and diversity. Therefore, an accurate region segmentation method is needed. Our proposed segmentation of BRAO in 

acute phase method includes two main parts: initialization and segmentation. In the initialization step, the Bayesian posterior 

probability is used to initialize segmentation. In the segmentation step, an advanced graph based GSGC method is applied in which 

graph cut and graph search methods are fully integrated. In chronic phase, optical intensity is normal in both inner and outer retina, 

but retinal thickness decreases in inner retina. However, the inner retina thickness varies in different place related to the position 

to the macula. Hence, the GSGC based segmentation method is not appropriate here and a model-based method is proposed to 

segment BRAO in chronic phase. The thickness model is built based on a set of macula-centered 3D-OCT images based on the 

inner retina thickness. 

IV. RESULT AND DISCUSSION 

The proposed procedure was implemented and tested with set of images. The training database based on set of 7 data SD-OCT 

image of different patients. 

A. Input Image 

The input image is SD-oct image. The sd-oct image is most commonly used in medical field. 

 
Fig. 2: Input image 

B. Enhancement Image 

Image enhancement is the process of adjusting the digital image so that results are more suitable for display or further image 

analysis. Using enhancement of image we can remove noise and sharpen and brighten an image, making easier to identify structural 

textural feature. 

 
Fig. 3: Enhancement Image 
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C. Denoising 

The speckle noise is usually existed in SD-OCT images, which affects the effectiveness of segmentation and featu However, edge 

and noise are both high-frequency signals, it is difficult to make a decision in the noise and edges. So, most de-noising methods 

are often unsatisfactory in terms of anti-noise performance and edge preserving. In this paper, the anisotropic diffusion method is 

applied and which can accomplish both edges-preserving and noise-removing. re extraction due to the intensity discontinuity. 

 
Fig. 4: Denoising 

D. Adaboost Classifier 

AdaBoost classifier based on combining local structural, intensity, textural features with our new feature distribution analyzing 

strategy. AdaBoost combines a set of weak classifiers in order to form an ensemble classifier. In this paper, we use threshold 

classifier as weak classifier, and one 2-class weak classifier for one feature. At last, we train three ensemble classifiers for normal 

retina, BRAO acute phase and BRAO chronic phase, respectively. And each of them is used independently. 

 
Fig. 5: Adaboost Classifier 

E. Morphological Operation 

Morphological closing and opening operations, in which closing fills up black blobs inside BRAO regions, and opening removes 

the small and isolated points outside BRAO regions. 

 
Fig. 6: Morphological Operation 
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F. Graph Cut Graph Search Method 

The GSGC method had been proposed for retinal fluid segmentation and achieved good results. The method effectively combines 

the graph search and graph cut methods for segmenting the layers and regions simultaneously. 

 
Fig. 7: Graph Cut Graph Search Image 

 
Fig. 8: segmentation based 2D projection 

G. Identification 

Finally the output of the given image is obtained .similarly, for different input, we can identify the BARO region. The experimental 

result shows that there is no BARO region present on normal images and BARO region can be detected on abnormal image. 

 
Fig. 9: identification 

V. CONCLUSION 

In this paper, we have proposed a framework to detect and segment BRAO region automatically based on 3D SD-OCT images. 

The proposed framework effectively differentiated BRAO into acute and chronic phase. The proposed method was tested on 35 

SD-OCT images dataset consists of 12 patients of acute phase, 11 patients of chronic phase and 12 normal eyes. The classification 

accuracy of BRAO in acute phase and chronic phase were 100% and 90.9%, respectively. The overall TPVF and FPVF for acute 

phase were 91.1% and 5.5%; for chronic phase were 92.7% and 8.4%, respectively. The experiment results demonstrated the 
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feasibility of the proposed method. Furthermore, this method generated the 2D projection of BRAO regions, which can provide 

shape, size and position information to aid the ophthalmologist’s diagnosis. 
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