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PMF occurs as a complication in coal workers pneumoconiosis and silicosis. The chronic form is 
most common occurring many years after exposure to relatively low levels of dust. Complicated 
silicosis is also called PMF. PMF commonly affects apical and posterior segments of upper lobes 
with development of paracicatricial emphysema in adjoining lung. Complications include TB and 
carcinoma. The incidence of lung cancer is high in pneumoconiosis patients. Hence it is important to 
differentiate between PMF and lung cancer. Differentiation between PMF and lung cancer is difficult 
for clinicians as well as radiologist. We report a case of 65 year old patient presenting with 
breathlessness for two years whose chest X-ray and HRCT lung revealed mass like consolidation in 
both upper lobes with air bronchogram and volume loss with their lateral surface parallel to lateral 
chest wall giving angel’s wing appearance. These lesions were hypo intense on T2WI suggestive of 
PMF rather than neoplastic mass. 
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INTRODUCTION

 

 

Case Report 
 

A 65-year-old man, who was a former smoker, had 
breathlessness with productive cough for 2 years. He had 
worked in a glass industry for 15 years. He was previously 
treated for tuberculosis 5 years back. Apart from decreased 
breath sounds and wheezing on auscultation, his physical 
examination was within normal limits. 
 

A blood chemistry screening was normal. Pulmonary function 
testing was suggestive of moderately severe restriction with 
reduced diffusion capacity. Chest X-ray revealed mass like 
consolidation in both upper lobes with volume loss with their 
lateral surface parallel to lateral chest wall giving angel’s wing 
appearance (Figure 1). HRCT lung showed fairly well defined 
solid mass like consolidation in both upper lobes showing air 
bronchogram (Figure 2 A-C). They measured approx. 72 x 
41mm in right upper lobe, 32 x 31mm and 24 x 22mm in left 
upper lobe. There was volume loss in both upper lobes. Both 
hila were pulled up. Margins of the lesions were irregular with 
lateral surface paralleling the lateral chest wall. Linear fibrotic 
infiltrates were noted in both upper lobes and right lower lobe. 
Right middle lobe and lingula appeared hyperlucent with 
attenuation of vascular markings suggestive of emphysema. 
Old calcified lymph nodes were noted in pretracheal region, 
prevascular space, aorto-pulmonary window and at both hila. 

A diagnosis of PMF due to silicosis or neoplastic mass 
associated with Koch’s was made. Limited MRI of chest was 
done by taking axial T1 and T2 WI. These lesions were 
isointense to muscles on T1WI and hypointense on T2WI 
(Figure 3 A, B). This was suggestive of PMF rather than 
neoplastic mass. Patient refused lung biopsy.  
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Figure 1 Radiograph of the chest PA view showed mass like 
consolidation in both upper lobes with volume loss with their lateral 
surface parallel to lateral chest wall giving angel’s wing appearance 
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Introduction 
 

Silicosis is an occupational lung disease caused by inhalation 
of crystalline silica which induces a fibrogenic tissue response 
with resultant slowly progressing nodular fibrosing 
pneumoconiosis disease. PMF occurs as a complication in coal 
workers pneumoconiosis and silicosis. Clinically it is 
characterized into 3 forms based on the course of disease – 
chronic, accelerated and acute. The chronic form is most 
common occurring many years after exposure to relatively low 
levels of dust. Accelerated silicosis is defined as the condition 
in which progression from acute silicosis to classic chronic 
nodular disease occurs at an intermediate rate of speed 
requiring 5-10 years of exposure to dust. Acute form is rare 
and occurs due to exposure to high concentration of fine 
particles of recently crushed crystalline silica as occurs in 
stone grinding and sand blasting. 1 PMF term was initially used 
by Fletcher in 1948 to refer to pneumoconiosis that evolved 
from simple to complex form.2 Silicosis patients presenting 
with PMF have higher incidence of TB. Combination of 
silicosis and TB accelerated the evolution of pneumoconiosis. 
3 Susceptibility to TB occurs due to chemical effect of silica on 
multiplication of bacilli, macrophage toxicity and greater 
permanence of bacilli in lung tissue due to inefficient 

lymphatic drainage. The incidence of lung cancer is high in 
pneumoconiosis patients. Hence it is important to differentiate 
between PMF and lung cancer. Differentiation between PMF 
and lung cancer is difficult for clinicians as well as radiologist. 
 

DISCUSSION 
 

Mining, drilling, ceramics manufacturing, sand blasting, glass 
manufacture, quarrying, road work and tunneling are 
associated with silicosis. It can be acute or classic. Classic can 
be simple or complicated. Complications include TB and 
carcinoma. Complicated silicosis is also called PMF. PMF 
commonly affects apical and posterior segments of upper lobes 
with development of paracicatricial emphysema in adjoining 
lung.4 

 

Once dust particle is deposited in alveoli of the lung, it 
becomes encapsulated. Immune responses of the human body 
begin with resultant formation of the fibrotic strands enclosing 
the infiltrating dust. Fibrotic nodules coalesce and expand to 
form large solid lesions. With worsening of disease, adjacent 
lung tissue retracts towards the lesion. Alveoli and blood 
vessels in involved regions are destroyed with distortion of 
airways and volume loss.2 

 

PMF is debilitating and advance form of lung disease seen in 
laborers in respirable dust industries. 5, 6It is characterized by 
formation of large mass like conglomerate within the lung. 
They are usually located in upper lobes and are associated with 
radiating strands protruding from the mass. 7, 8PMF is 
completely preventable and is potentially fatal. 5, 7, 9 On chest 
radiograph, complicated silicosis appears as large symmetrical 
bilateral opacities with diameter > 1cm with irregular margins. 
These lesions occur due to coalescence of nodules and are 
usually seen in peripheral one third of lung on axial images 
and upper zone on longitudinal images. They gradually 
migrate towards hilum leaving emphysematous lung tissue 
between the fibrotic tissue and pleural surface with resultant 
angel’s wing appearance – multiple mass like symmetrical 
lesions with irregular margins separated from the pleura by 
aerated lungs.10 On CT, they are seen as focal soft tissue 
masses with irregular/ ill-defined margins, often show 
calcification with areas of emphysema in surrounding lung. 
The lateral interface of the mass typically parallels the lateral 
chest wall. Rarely cavitation may be seen due to ischemic 
necrosis.1 

 

Margin of PMF can be smooth, nodular or spiculated. Internal 
calcification of PMF can be punctate, nodular, linear or 
diffuse.Air bronchogram within PMF can be peripheral (air 
bronchogram less than ½ PMF diameter) and full (air 
bronchogram more than ½ PMF diameter).PMF shape can be 
ovoid, elongated or round. Ovoid shape is commonest, while 
round shape is least common. Size, shape, margin, presence of 
internal calcification, Hounsfield Unit (HU), necrosis, air 
bronchogram and perinodular emphysema in relation to PMF 
are evaluated on CT.HU of PMF is compared with that of aorta 
and paraspinal muscles.On CT, they are seen as mass like 
consolidation, predominately in upper lobes with radiating 
strands and often contain air bronchogram and calcification. 
These progresses towards hilar region. MRI is extremely 
helpful in differentiating between PMF and carcinoma lung 
especially in questionable circumstances. Carcinoma lung 
appears hyperintense on T2WI while PMF appears 
hypointense when compared to skeletal muscle. It is iso- to 

 
 

Figure 2 CT Thorax (HRCT and mediastinal windows) - showed fairly 
well defined solid lung lesion of mass like consolidation in both upper 
lobes showing air bronchogram with volume loss (A, C). Margins of 
 The lesions were irregular with lateral surface paralleling the lateral  

Chest wall. Calcified granuloma was noted in right upper lobe  
Mass (B). Linear fibrotic infiltrates were noted in both 

 Upper lobes and right lower lobe. 
 

 
 

Figure 3 Limited MRI of chest was done by taking axial T1 (A) and T2 
WI (B). Lesions in both upper lobes were is ointense to muscles on  

T1WI and hypo intense on T2WI. This was suggestive of  
PMF rather than neoplastic mass 
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hyperintense with comparison to muscles on T1WI and 
hypointense on T2WI.11 

 

CONCLUSION 
 

As incidence of lung cancer is high in pneumoconiosis 
patients, it is important to differentiate between PMF and lung 
cancer. MRI is extremely useful in differentiating between 
them. 
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