












 

 

important in the case of doctors than in the case of non-doctors.   This shows that training and experience plays a very 
important role in learning how to use the contralateral symmetric information present in the chest radiographs.  

The analysis of ‘penalize over’ and ‘penalize under’ gave some indications for how this contralateral symmetric 
information present in the chest radiographs is helping in correctly estimating the profusion in a zone. Analysis showed 
that observers give more rating to a zone when they have other side of lung to compare with, than not. Giving more 
rating may have both positive and negative effects, depending upon the true profusion value. One of the previous studies 
16 showed that application of ILO classification could result in roentgenographic underestimation of asbestosis (a variant 
of pneumoconiosis). Our results also showed that there is general tendency to give less profusion rating, in the case of 
staff radiologists. Our analysis showed that this tendency of giving less profusion rating increases when there is no 
contralateral symmetric information available to the reader, leading to more observer error. Thus, contralateral 
symmetric information present in the chest radiographs helps in diagnosing the pneumoconiosis by reducing the 
tendency of giving less profusion ratings. 

Even though our study showed that contralateral symmetric information present in the chest X-rays helps in 
diagnosing pneumoconiosis, we still don’t know how this contralateral symmetric information is helping in diagnosis.  In 
more precise terms, we still don’t know, at what level this contralateral symmetric information is useful i.e. at image 
level or zonal level or at intra-rib region level. At this point, we can’t make any conclusions regarding this. More 
experiments are needed to study these more detailed aspects of contralateral symmetry and how these are affecting the 
diagnosis. 

Analysis of eye movements showed that zones where the observers made high absolute error (3) are zones 
where less time was spent in viewing. This indicates the importance of time in the diagnosis of pneumoconiosis. A clear 
decrease in fixation time, with increase in observer error (except in the case of 0 and 1), in single lung images, suggests 
that time has a very important role to play in single lung images. Less fixation time in the zones which observers think as 
clearly normal and clearly abnormal, and less fixation time in the zones of high observer error indicates that zones are 
needed to be looked more carefully even when the observer thinks it as clearly normal or abnormal. In other words, for 
better diagnostic results, all the zones should be looked carefully i.e. X-rays should not be speed-read. 

5. CONCLUSION 

This article studies the role of expertise and contra-lateral Symmetry in the diagnosis of Pneumoconiosis via a 
human experiment. Results indicated that Expertise and CS play important roles in the diagnosis of pneumoconiosis.  A 
key finding of our study is that the presence of CS information alone does not help improve diagnosis as much as 
learning how to use the information. This learning appears to be gained from focused training and years of experience. 
Hence, good training for radiologists and careful observation of each lung zone may improve the quality of diagnostic 
results.  

Further experiments are required to determine the exact role of CS in diagnosing chest radiographs i.e. how 
exactly this information is being used by the radiologists. Since our experiment involves only the chest radiographs of 
pneumoconiosis, which is a diffused lung disease, the results may not be applicable to localized lung diseases such as 
lung cancer etc. These issues remain the topic of future work. 
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