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In this sheet we’ll continue talking about interstitial diseases, starting with pneumoconiosis 

where little evil particles are the cause of the problem, hope you have fun!  

 Silicosis  
The most prevalent chronic occupational (job related) disease in the world  

› The criminal in this disease is crystalline silica (when inhaled), mostly in occupational 
settings. 
 Silica occurs in both crystalline and amorphous forms. 

› Crystalline forms like quartz are more toxic and fibrogenic, quartz is actually the most 
commonly implicated in silicosis. Amorphus silica on the other hand is less pathogenic.  

› Workers in sandblasting (cleaning of a surface with a jet of sand which is usually driven by compressed 

air or steam) and hard-rock mining are especially at high risk. 

 Pathogenesis: 
After inhalation, the silica particles interact with epithelial cells and macrophages; this results 

in activation of the inflammasome and the release of inflammatory mediators by pulmonary 
macrophages. 

 These Inflammatory mediators include:  IL-1, TNF, fibronectin, lipid mediators, oxygen-
derived free radicals, and fibrogenic cytokines. 

This characteristic inflammatory cascade with its inflammatory mediators and its fibrogenic 

effect can be minimized when quartz is mixed with other minerals thus the fibrogenic effect 
of quartz is reduced.  

 Bright side: This mixing of quartz is actually a common scenario, as quartz in the 
workplace is rarely pure.  
 
 Morphology, silicotic nodules: 
▪ Macroscopically:  

Lung silicosis presents as silicotic nodules in the upper zones 
of the lung.  

› In the early stages, nodules are tiny, barely palpable, 
discrete, and pale-to-black (if coal dust is present).  

› This image shows the gross appearance of the lung in 
advanced silicosis, we can see that:  
▪ Scarring has contracted the upper lobe into a small 

dark mass noted by the purple arrow.  
▪ The dense plural thickening shown by the pink 

arrow. 

*Please note that the yellow arrow was placed by the doctor, the purple arrow is precisely placed according 

to the book. 
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▪ Microscopically  
 Within silicotic nodules we can see: 

›  Concentrically arranged hyalinized collagen 
fibers surrounding an amorphous (indefinite) 
center. Around the nodule you can see that the 
alveolar spaces are still patent  

› A characteristic “whorled” collagen fibers 
appearance. 

 
We can see silicotic nodules comprised of interlacing 
pale pink collagen with a surrounding inflammatory 
reaction (many inflammatory cells). 
 
Examination by polarized microscopy reveals weakly 
birefringent silica particles (they polarize the light) in 
the center of the nodules. Crystals are bright white with 
variable sizes. 

 
As the disease progresses, individual nodules may coalesce 
into hard, collagenous scars, with eventual progression to 
Progressive Massive Fibrosis. 

› Due to the expansion of the nodules and the 
progression to extensive fibrosis, in some cases, the 
intervening lung parenchyma is compressed or over 
expanded which would result in the honey comb or 
end-stage lung appearance. 

› Fibrotic lesions may also occur in hilar lymph nodes and 
the pleura. 

 The amount of nodularity and the degree of the subsequent 

progressive and irreversible RLD are determined by 2 factors: 

› The degree of exposure to silica.  
› The length of this exposure.  

 

Silica’s journey: As we know, silica particles that are inhaled are 

ingested by macrophages →The macrophages secrete cytokines 

→ induce a fibrogenic response. However, the inorganic matrix 

of these crystals is never completely digested, so the process 

continues indefinitely and gets worse by repeated exposures to 

silica containing dusts → The result is the production of many 

scattered nodular foci of collagen deposition in the lung [silicotic 

nodules] and eventually a RLD progressing into cor polmunale. 

Progressive Massive 

Fibrosis [PMF] is a generic 

term that applies to a 

confluent fibrosing reaction 

in the lungs that can be a 

of any of the complication 

pneumoconiosis diseases. 

RLD: restrictive lung disease 
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 clinical features: 
 Silicosis is usually detected in asymptomatic workers on routine chest radiographs 

which show a fine nodularity in the upper zones of the lung. 
 After PMF develops: Shortness of breath, pulmonary hypertension and cor pulmonale 

start developing. *Most patients don’t show these until late in the course* 
› This disease is slowly progressive, impairing pulmonary function to a degree that 

severely limits physical activity.  
› Silicosis is associated with an increased susceptibility to tuberculosis. 

 How? you may ask. Well, silicosis is suspected of causing a depression in cell 
mediated immunity. Furthermore, engulfed silica particles in macrophages inhibit 
their ability to kill the mycobacteria they phagocytose. 

› Lung cancer and silicosis’ relationship is still not clear, but most studies suggest that 
silica exposure is associated with some increased risk. (still controversial) 
  

 Asbestosis 
AKA ( الحرير الصخري)  is the third pneumoconiosis causing dust  

 It’s defined as a family of crystalline hydrated silicates with a fibrous geometry.  
 High risk people are: construction painters, railroad workers and miners, and these 

workers’ families. 
 

On the basis of epidemiological studies, occupational 

exposure to asbestos is linked to:  

› Parenchymal interstitial fibrosis (asbestosis) 
› Localized fibrous plaques or, rarely, diffuse 

pleural fibrosis.  
› Pleural effusions  
› Lung carcinomas  
› Malignant pleural and peritoneal mesotheliomas  
› Laryngeal carcinoma 

 

 pathogenesis:  
Asbestos causes cellular and fibrotic lung reactions: 

Macrophages are again the cornerstone of the entire 

process. Once the asbestos fibers are phagocytosed by macrophages, they activate the 

inflammasome and damage the phagolysosome’s membranes → This stimulates the release 

of proinflammatory factors (e.g. IL-1) and fibrogenic mediators → Results in an inflammatory 

response with fibroblast proliferation and collagen deposition.  

  

As in silicosis, exposure to 
pneumoconiosis dusts is 
usually workplace limited. 
However, in case of 
asbestosis, the increased 
cancer risk extends to the 
family members of the 
asbestos worker and 
anyone exposed to it 
outside the workplace, 
imagine what having it in 
the walls paint must’ve 
done to people! 
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Asbestos also acts as a tumor initiator and promoter:  

› The oncogenic effects are mediated by reactive free radicals generated by asbestos 
fibers on the mesothelium. 

› Why mesothelium? Because asbestos fibers are usually localized in the distal lung 
close to the mesothelial layer. 

Asbestos and Tobacco: Toxic chemicals and their effect on the pathogenicity of asbestos  

As we know, tobacco is the number one risk factor for the development of lung cancer, and 

asbestos is also associated with lung cancer so what happens when the patient is unlucky 
enough to have both? 

› The adsorption of carcinogens of tobacco smoke into asbestos fibers increases its 
pathogenicity and causes the remarkable synergy between tobacco smoking and 
asbestos in the development of lung carcinoma in asbestos workers. (The risk exceeds 
the sum of each factor alone) 

 In general, tobacco smoking worsens the effect of all inhaled mineral dusts, especially 
asbestos. 

 Morphology: 
1.  stain highlighting collagen in blue.   
Findings: Interstitium is expanded and distorted by the 
proliferation of fibroblasts and deposition of collagen→ 
Diffuse Pulmonary Interstitial Fibrosis: (first 
characteristic feature) 
› Patchy in distribution  
› Associated with fibroblastic foci and the formation of 
cystic spaces similar to those of Usual Interstitial 
Pneumonia thus it’s indistinguishable from other UIP . 
The extent of fibrosis actually determines the severity of 
the disease.  
Clinically: This is marked by a progressively worsening 
dyspnea. 

 

2. presence of asbestos bodies 

› Golden brown, fusiform or beaded rods with a 
translucent center. 

› Formed by asbestos fibers coated with an iron-
containing proteinaceous material derived from  
phagocyte ferritin.  

 

 Asbestos begins in the lower lobes and subpleurally, spreading to the upper lobes with 
progression. (spread: below → above while silicosis spreads above → below) 
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3. Pleural plaques: the most common manifestation 
(white arrows in picture 1) 

› They are well circumscribed plaques of dense 
collagen, often containing calcium.  
› They develop most frequently on the anterior and 
posterolateral aspects of the parietal pleura and over the 
domes of the diaphragm.  
 

Histologic appearance of the pleural plaques:  

As you can see, pleural plaques are made of dense 

laminated layers of collagen. (picture 2) 

 

 

The gross appearance of two important findings: (picture 3) 

Yellow: Markedly thickened area of visceral pleura on the lateral 

and diaphragmatic aspects of the lung.  

Red star: Severe interstitial fibrosis affecting the lower lung.  

 
 
 Clinical Features: 

› Progressively worsening dyspnea 10 to 20 years after exposure.  
› Associated with cough and production of sputum.  
› The prognosis is variable, it either remains static or progresses to congestive heart 

failure, cor pulmonale, and death.  
› Pleural plaques are usually asymptomatic and detected on radiographs as 

circumscribed entities.  
 

 Outcomes: lung carcinoma and mesothelioma might develop 
› The risk for developing lung carcinoma is increased 5-fold for asbestos workers, 

however, the relative risk for mesothelioma (which is very rare) is more than 1000 
times greater than the risk for lung cancer :O  

› Concomitant cigarette smoking increases the risk for lung carcinoma but not for 
mesothelioma (Remember, it’s related to the ‘asbestos localization’ not the tobacco), 
however tobacco does worsen the symptoms and reduces the body’s healing ability. 
Lung or pleural cancer associated with asbestos exposure carries a particularly poor 
prognosis    *Min (18:44- 23:44) the doctor gave a quick recap of 

the previous diseases, check it out for a fast revision* 
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 Pulmonary Eosinophilia  
 A number of disorders of immunologic origin with an unclear etiology, characterized by 

pulmonary infiltrates rich in eosinophils. 
 
They include the following categories: 
▪ Acute eosinophilic pneumonia with respiratory failure  
▪ Simple pulmonary eosinophilia (Loeffler syndrome)  
▪ Tropical eosinophilia 
▪ Secondary eosinophilia  
▪ Idiopathic chronic eosinophilic pneumonia 

 

  Acute eosinophilic pneumonia with respiratory failure:  
› Characterized by: rapid onset of fever, dyspnea, and hypoxia. 
› The bronchoalveolar lavage fluid for those patients typically contains more than 25% 

eosinophils. 
› Responds to corticosteroids.  

 

  Simple pulmonary eosinophilia (Loeffler syndrome):  
› Characterized by: Transient pulmonary lesions and  
› Benign clinical course.  
› Histologically, the alveolar septa are thickened. This is because of the infiltration by 

eosinophils within the alveolar septa. Sometimes occasional giant cells may appear 
with this infiltration. 
 

 Tropical eosinophilia (microbiological background):  
› Caused by infection with microfilariae and helminthic parasites. 
› Two types of microfilariae cause tropical eosinophilia.  

 

 Secondary eosinophilia:  
› In association with asthma, drug allergies, and certain  

forms of vasculitis. 
  

 Idiopathic chronic eosinophilic pneumonia:  
› Characterized by: Aggregates of lymphocytes and eosinophils within the septal walls 

and the alveolar spaces, typically seen at the periphery of the lung. 
› Clinically associated with high fever, night sweats, and dyspnea. 
› Disease of exclusion: diagnosed once other causes of pulmonary eosinophilia have 

been ruled out. 

 



7 | P a g e  
 

 Smoking-Related Interstitial Diseases  
 Smoking has a presence in both restrictive and obstructive pulmonary diseases 

  
They include:  

› Desquamative interstitial pneumonia (DIP)  
› Respiratory bronchiolitis 

 

 Desquamative Interstitial Pneumonia (DIP)  
› The most striking histologic feature of DIP is the accumulation of large numbers of 

macrophages containing dusty-brown pigment in the air spaces → smoker’s 
macrophages. 

› Alveolar septa are thickened by lymphocytes and sometimes with mild fibrosis. 
 
 

› Grey arrows: Collections of smokers’ 
macrophages (pigmented MPhs) within 
the alveolar spaces.  

› Blue arrows: Mildly expanded alveolar  
septa by lymphocytes and mild fibrosis.  

Outcome:  

Overall they have a good prognosis and an 

excellent response to steroids and smoking 

cessation, however, some patients progress 

despite therapy.  

 

 Respiratory Bronchiolitis 
› Common lesion in smokers. 
› Characterized by: Presence of pigmented intraluminal macrophages like those in DIP, 

but in a “bronchiolocentric” distribution. The pigmented macrophages are present in 
first- and second-order respiratory bronchioles instead of the alveolar spaces as is the 
case in DIP.   

› Mild peribronchiolar fibrosis.  
› Clinically: As with DIP, patients present with gradual onset of dyspnea and dry cough 
› Symptoms recede with smoking cessation. 
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Extra Notes by the Dr.: 

The reaction of the lung to the mineral dust depends on the particles’ size. Particles larger 

than 1-5 um are unlikely to reach the distal airways and are usually cleared by the cilia in the 

large airways, whereas particles smaller than 1-5 um may move into and out of the alveoli 

with without causing any injury. So the most dangerous particles are the ones 1-5 um in 

diameter, because these can be lodged at the bifurcation of the distal airways.  

 

Remember:  
› Lung involvement in coal dust and silicosis → upper zones of the lung  

› Asbestosis → lower 
 

Cases: 

Clues: 

Chronic exposure to the 
insulting agent.  

Test results indicate a 
restrictive lung disease.  

Answer:  

  

 

 

Clues: 

Long duration of symptoms 
and evidence of restrictive 
lung disease. 

A causes an obstructive LD 

B is an acute RLD (severe 
injury) 

C is an acute OLD (dyspnea) 

D is the only choice left  

 

Wishing you the best of luck 


