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THE SIGNIFICANCE OF LUNG HRCT FOR THE EARLY DIAGNOSIS OF PNEUMOCONIOSIS 
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Abstract. The objective of the study was to make a comparison between the radiological perfusion of p small round 
opacities (p) on a conventional chest radiograph (CCR) and p’ opacities on a chest HRCT (CHRCT) as well as to assess 
the diagnostic value of HRCT in patients suspected of having nodular pneumoconiosis. 84 workers exposed to quartz, 
endangered by pneumoconiosis and patients with reticular and micro-nodular pneumoconiosis were studied. A 
comparison between the mean profusion of p’ small round opacities on CHRCT with the mean profusion of p small 
round opacities on CCR was done. A multiple regression analysis was performed. The mean profusion of the p’ small 
opacities on CHRCT was more intensive in comparison to the mean profusion of the p opacities on CCR. A statistically 
significant correlation between p’ and p opacities was found (R= 0.36337; Р< 0.001). CHRCT turned out to be a more 
sensitive image method for the detection of p small round opacities. We recommend CHRCT for the early diagnosis of 
reticular, reticular nodular and nodular pneumoconiosis. 
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1. INTRODUCTION 

The striving toward the early detection of 
pneumoconiosis, including silicosis, forced a wide 
application of computed tomographic techniques 
during the last 20 years. According to many studies [1- 
8], chest computed tomography (CCT) and chest high 
resolution computed tomography (СHRCT) have a high 
diagnostic value in the differentiation of cases with the 
borderline and early fibrous and nodal image findings. 
The classification of Kraus et al. [5] allows the 
qualitative and quantitative assessment of the image 
findings on СHRCT in patients with pneumoconiosis. 

2. AIM 

The aim of this study is to make a comparison 
between the radiological perfusion of p small round 
opacities (p) on a conventional chest radiography 
(CCR) and p’ opacities on a chest HRCT (CHRCT) as 
well as to assess the diagnostic value of CHRCT in 
patients suspected of having nodular pneumoconiosis. 

3. MATERIALS AND METHODS 

A cross sectional case control study of x-ray p - 
small round opacities on conventional chest 
radiography (CCR) and p’ opacities on chest HRCT 
(CHRCT) in patients exposed to free silicon dioxide 
containing dust, endangered or having reticular and 
reticule - micro nodular pneumoconiosis was 

performed. The average age of examined persons was 
57.55 years, and the average quartz exposure was 15.13 
years. Tomoscan – 4000 equipment was used. The 
examination of the lung changes on 2 mm thick 
sections with the mass index of 20mm, using software 
filter for target reconstruction, was performed. All lung 
areas from the upper thoracic aperture to the costal 
diaphragm area were embraced and basal sections 
were photographed, the first one - section on level of 
central pulmonary artery, and the second one – under 
upper thoracic aperture of the chest. The x-ray findings 
on CCR were read according to the International 
Classification of Radiographs of Pneumoconiosis, 
Geneva, 1980 (ILO’80). The image findings on CHRCT 
were read in accordance with the Classification of high 
resolution computer tomography findings in 
pneumoconiosis, created by Kraus et al (1996). The 
parallel account of the radiological findings was 
performed by two independent radiologists by 12 – 
degree scale for radiological profusion. The profusion 
of the p small round opacities up to 1.5mm in diameter, 
category of 0/0, 0/1, 1/0, 1/1, 1/2, 2/1, 2/2, 2/3, 3/2, 
3/3, 3+ on CCR were compared with the profusion of 
the p’ small round opacities on CHRCT in the same 
patients. A multiple regression analysis for р’ small 
round opacities on CHRCT toward р small opacities on 
CCR was done. The statistical significance was 
calculated. A statistical analysis with SPSS software 
was done. 
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4. RESULTS 

There were 12 patients without p small round 
opacities in lung parenchyma, whereas p small round 
opacities with different profusion on CCR were found 
in 72 patients.  

The average profusion categories (Cat.) of the p’ 
small round opacities on CHRCT (by Kraus et al, 1996), 
distributed by the profusion category of 0/0, 0/1, 1/0, 
1/1, 1/2, 2/1, and 2/2 of the p small round opacities on 
CCR (by ILO’80) are presented on Figure 1.  

 
p’ small round opacities on chest HRCT 

 

Multiple regression analysis for p’ toward p (Correlation 
Coefficient = 0, 36337; Significance: P = 0, 0007 or Р< 0, 

001) 

Figure 1. p opacities on anterior posterior chest radiography 
(CCR) 

The average profusion of p’ opacities (on CHRCT), 
varying between Cat. 1/1 to Cat. 1/2, but closer to 
Cat.1/2, was established n 12 (14.28%) exposed 
patients of Cat. 0/0 (on CCR).  

The average profusion of the p’ opacities (on 
CHRCT) in 23 quartz-exposed workers with borderline 
reticular forms of pneumoconiosis of p 0/1 (on CCR) is 
between Cat.1/2 and Cat. 2/1, but closer to Cat. 1/2. 

Ten quartz exposed patients with the borderline 
reticular pneumoconiosis of p Cat. 1/0 (on CCR) were 
with the average p’ small round opacity profusion (on 
CHRCT) between Cat. 1/2 to Cat. 2/1, but closer to Cat. 
1/2.  

The average profusion of the р’ opacities (on 
CHRCT) between Cat. 2/1 and 2/2, but closer to Cat. 
2/2, was established in 26 patients with the initial 
reticular micro nodular pneumoconiosis with р small 
round opacities of Cat. 1/1 (on PAСCR). 

The reticular micro nodular pneumoconiosis of p – 
Cat. 1/2 (on CCR) was detected in 4 patients, with the 

average mean profusion of the р’ opacities between Cat. 
2/1 to Cat. 2/2 that was shown on CHRCT. 

3 patients with 2/1 р small round opacities (on 
CCR) presented an average profusion of р’ small round 
opacities of Cat. 2/3 (on CHRCT). 

The average profusion of р’ small opacities between 
Cat. 2/2 and Cat. 2/3, but closer to Cat. 2/2 (on 
CHRCT), was detected in 6 patients with the micro 
nodular pneumoconiosis with p small round opacities 
of Cat. 2/2 (on CCR). 

The profusion of the p’ small round opacities on 
CHRCT was significantly more expressed in 
comparison to the profusion of р opacities on CCR. 

The multiple regression analysis showed a 
correlation between p’ and p findings on CHRCT and 
CCR, respectively. The Correlation coefficient (R = 0. 
36337) was statistically significant (Р < 0.001). 

5. DISCUSSION 

The patients with р 0/1 and р 1/0 borderline 
pneumoconiosis (by CCR) showed a significantly 
higher intensive profusion of p’ opacities on CHRCT, 
which varied between Cat. p’ 1/2 and 2/1.  

CHRCT revealed р’ small opacities between Cat. 1/1 
and 1/2 but closer to 1/2 in quartz-exposed workers 
without p small round opacities on CCR. 

We found 2/1 to 2/2 p’ small round opacities (on 
CHRCT) in patients with р 1/1 reticular micro nodular 
pneumoconiosis (on CCR). 

A significant correlation between р’ small round 
opacities (on CHRCT) and p opacities on CCR (Р < 
0.001) was found. 

The CHRCT turned out to be a significantly more 
sensitive image method for the p small round opacities 
of 1.5 mm in the diameter.  

6. CONCLUSIONS 

The high sensibility of chest HRCT gave us a base to 
accept that this image method enables an opportunity 
for the early diagnosis of the initial and borderline 
forms of pneumoconiosis in patients exposed to quartz-
containing dust. 

The image findings on CHRCT could be used as 
criteria for early diagnosis of different types of 
pneumoconiosis. 
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