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ABSTRACT

Mediastinum is considered as one of the substantial anatomical regions for the gross diagnosis of several chest related
pathologies. The geometric variations of the mediastinum in Chest Radiographs (CXRs) could be utilised as potential image
markers in the early detection of Tuberculosis (TB). This study attempts to segment mediastinum in CXRs using level sets for
the shape characterization of TB conditions. The CXR images for this study are considered from a public database. An edge-
based distance regularized level set evolution is employed to segment the lungs followed by a region-based Chan-Vese model
that extracts mediastinum region. Features such as mediastinum area and lungs area are extracted from the segmented images.
Further, mediastinum to lungs area ratio is calculated. Statistical analysis is performed on the features to differentiate normal
and TB images. Results show that the proposed segmentation approach is able to segment the lungs and extract the
mediastinum in CXRs. It is found that features namely mediastinum area and mediastinum to lungs area ratio are statistically
significant in the differentiation of TB. Larger mediastinum area is observed in TB images as compared to normal. The
performance of lung field segmentation is also observed to be in line with the literature. The mediastinum segmentation
approach in CXRs obtains to be a novel method as compared to the existing methods. As the proposed approach based on
mediastinum image analysis provides better shape characterization, the study could be clinically useful in the differentiation
of TB conditions.
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INTRODUCTION

Tuberculosis (TB) is the world’s leading infectious disease with 10 million cases reported in 2018,
causing an estimated 1.5 million deaths [1]. Early detection of TB is essential for control and management
of the disease. High-burden countries continue to have gaps in its diagnosis largely due to the lack of cost-
effective and rapid tools for screening. Diagnosis of TB using the gold standard, sputum culture testing is
expensive and require several weeks for a conclusive result [2]. As the disease exhibits subtle and non-
specific abnormalities, there exists a challenge in its early detection [3].

Mediastinum is the thoracic compartment that is bounded by the lungs laterally, diaphragm inferiorly,
thoracic inlet superiorly, sternum anteriorly, and posteriorly by the vertebral column. It houses many vital
vascular and nonvascular organs and other structures including trachea, great vessels, heart and essential
nerves [4]. The mediastinum is clinically significant due to the variety of structural abnormalities and
functional pathologies that occur in this anatomic region. One of the possible sources of mediastinal
abnormality is from the extension of the lungs or pleura [5]. TB manifestations such as airway
enlargement, lymph node enlargement, pleura thickening and pleural effusions alters the structure of
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