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Computer-assisted interpretation of chest radiographs: signs of
hope for silicosis and tuberculosis
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Although silicosis, tuberculosis (TB) and the comorbid condition of silicotuberculosis are
diseases of antiquity, accurate and consistent diagnostic technologies for such conditions
have only relatively recently been developed. Autopsies of Egyptian mummies have revealed
that silicosis and TB have been accompanying mankind for at least 2500 years, and
osteological evidence of TB dates to over 7000 years ago.l2 However, widespread use of
chest radiography as a diagnostic tool for silicosis and TB were not available until the early
19005, and consistent and accurate diagnosis remained a challenge through the mid-20t
century, particularly in resource-poor regions. Since that time, medical technology and
standards have improved at a remarkable pace and experts can now—within minutes—
accurately and non-invasively identify likely cases of silicosis and pulmonary TB. For
population-based medical monitoring programs, using expert readers who are proficient in
classifying radiographs using established systems such as the one specified in the
International Labour Office Guidelines for the Classification of Radiographs of
Pneumoconioses® currently remains the gold standard for consistent and high-quality
assessment of radiographic findings of pneumoconiosis.

Throughout the 20t century, advances in computing technologies proceeded at the speed of
Moore’s law. Artificial Intelligence (Al), machine learning, and deep learning have
flourished in recent years, particularly in the field of pattern recognition.# As radiographic
classification of lung shadows is ostensibly a matter of pattern recognition, the desirability
of computer-aided classification is clear, and its feasibility has been documented for a range
of chest radiographic appearances.>8 Extensive efforts have been made in the preceding
decades to operationalize this effort with varying degrees of success across a range of
pulmonary diseases, including TB.? In this issue of the Journal, Young et al. present findings
from a study of computer-aided detection of TB and silicosis in a group of southern African
gold miners.10 Using four existing and independent computer-assisted systems, they
assessed each system’s ability to detect silicosis, TB and silicotuberculosis using expert-
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determined classifications, finding better than expected sensitivities and specificities within
these proprietary computer-aided detection (CAD) software programs.

One important implication of their findings is the potential for a CAD system (or an
algorithm using multiple systems) to rapidly screen out chest radiographs with no
abnormalities. The ability to employ a highly specific algorithm for this purpose, even at the
expense of a reduction in sensitivity, would allow for much higher throughput, particularly
in working populations where the majority of radiographs will be normal. This would free
up expert readers to interpret radiographs that have some suspicion of abnormality. This
study by Young et al.10 is part of a rapidly expanding field of investigation to advance
computer-assisted radiographic interpretations of chest radiographs.1 Although the field is
not yet fully mature, as Young et al. point out, there are a variety of ways to increase overall
sensitivity and specificity of current systems. Coupled with the exponential rate of
advancement in Al technology and machine and deep learning, these findings are
encouraging and point to a logical strategy that involves CAD programs to provide the first
line of screening of radiographs from large at-risk populations.
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