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It is a group of non-neoplastic lung reaction to inhalation of minerals dusts, which are commonly encountered in the work places e.g coal dust, silica, asbestos, beryllium, iron dust, barium dust.

· Reaction to these dusts depend on many factors; include:

1. Size, shape of the molecules.

2. Solubility & reactivity of these particles.
· Particles of size greater than (5-10) micron (insoluble)…….not reach distal airways.
· Particles of size (1-5) micron, (soluble) are the most dangerous because they impact on the bifurcation of the distal airways……injury.
· Particles of size less than (0.5) micron…..reach alveoli….. Not deposited & not cause injury.

· Most of inhaled dusts are entrapped in mucus secretion of respiratory system & they are removed by ciliary movement of respiratory epithelium & in large part by alveolar macrophages.
Coal workers' Pneumoconiosis:

Pneumoconioses due to inhalation of coal dust (from mines). Include many types:-
1. Pulmonary anthracosis:

· Most common coal induced pulmonary lesion in coal workers.

· Characterized by accumulation of carbon laden macrophages along the pulmonary & pleural lymphatics & pulmonary lymph nodes
· Appears grossly as linear streaks & aggregates of anthracotic pigments.

2. Simple Coal Workers' Pneumoconioses (Simple CWP). Characterized by:- 

· Coal macules (aggregates of carbon laden macrophages).

· Coal Nodules (aggregates of carbon laden macrophages & collagen fibers).

· These lesions are more at the upper lobes & upper zones of lower lobes.

· Little or not cause pulmonary dysfunction.
3. Complicated Coal Workers' Pneumoconioses (progressive massive fibrosis). 
Characterized by:-
· Extensive pulmonary fibrosis & pulmonary dysfunction (cor-pulmonale).
· Occur on background of simple CWP.

· Due to fusion of anthracotic nodules…….. Black scar (more than 2cm).

· Mic. 
Pigment + collagen+ necrosis of center of lesion due to ischemia.

4. Caplan syndrome: Is the presence of rheumatoid arthritis + pneumoconiosis (presence of nodular lesion in the lung).

Silicosis:
· It is the most prevalent chronic occupational disease in the world.

· Caused by inhalation of the crystalline silicon dioxide (silica).

· It presents after decades of exposure, as a slowly, progressive, nodular, fibrosing pneumoconiosis. 

· Those at risk are:  the sandblasters, foundry work, hard rock mining, stone cutting, others.
Pathogenesis:

Silica particle ( engulfed by the macrophages( damage the M.Q ( release the particle again to get another cycle & release of the enzyme from the M.Q.
OR the silica particle will activate the viable M.Q.( release of the mediators (IL-1, TNF) & O2 free radicals ( stimulate the release of fibrogenic cytokines.

Classification of Silicosis:

1. Acute Silicosis: 

· Result from exposure to very high level of silica (quickly after injury).

· Rapid onset of tachypnea, cough, cyanosis & respiratory failure.

Mic: 
· Interstitial inflammation + proteineous material within surfactant.

2. Chronic (Nodular) Silicosis:

· Exposure to silica particles over long period of time.

· Fibrotic nodules of silicosis at the upper zones. Formation of characteristic microscopical picture:- 
Concentric arranged hyalinized collagen fibers (Whorled appearance).
3. Complicated silicosis. 
Characterized by:- 

· Progressive pulmonary fibrosis (due to fusion of fibrotic nodules).

· Hilar L.N may be involved with fibrosis and calcification of the outer shell so the X- Ray will show eggshell appearance.

4. Other pulmonary diseases:

· Tuberculosis (impair function of alveolar macrophages).

· Caplan syndrome.

· More recently proved that crystalline silica from occupational sources is carcinogenic in human by production of reactive free radicals (1997).

Asbestosis:
Is a family of crystalline silica that forms fibers.

Occupational pathology associated with asbestos exposure is:-
1. Parenchymal interstitial fibrosis (asbestoses).

2. Bronchogenic carcinoma.

3. Pleural effusion.

4. Localized fibrous plaques…… diffuse pleural fibrosis.

5. Malignant Mesothelioma.

6. Possibly laryngeal carcinoma.

· The family members of asbestos workers are at risk of developing the disease.

· Asbestos workers, who smokes have, increase risk of bronchogenic carcinoma by 55x the normal persons, while those who do not smoke have only 5x the risk of normal persons. 

Pathogenesis:

· The inhaled fibre interacts with the lung macrophage.

· These macrophages attempt to ingest & clear them by activation & release of chemotactic & fibrogenic mediators. 

· So chronic deposition of the fibres lead to chronic release of mediator's then persistent inflammatory reaction that result in generalized interstitial pulmonary fibrosis.

Morphology:

1. Diffuse interstitial pulmonary fibrosis.

It will lead to honey comb lung which can be differentiated from other causes of pulmonary fibrosis by the presence of:- 
ASBESTOS BODY: a golden brown, fusiform or beaded rods with transparent centre composed of asbestos fibre coated with iron & protein complex. 

Ferruoginous body: inorganic particle (not asbestos), coated with iron –protein complex. 

2. Fibrous thickening of the visceral pleura.
Sometimes it may bind the lung to the chest wall.
3. Pleural plaques.
· Affects the parietal pleura.

· It is the most common manifestation of asbestos exposure.

· They are well circumscribed plaques of dense collagen with calcium deposition.

4. Bronchogenic carcinoma.

5. Malignant mesothelioma.

Berylliosis:
Caused by, exposure to beryllium dusts and fumes that result in two types of pulmonary reactions depending on the dose & duration.

1- Heavy dose exposure within short period( acute exudative type of reaction (acute pneumonitits).

2-Low dose protracted exposure( chronic granulomatous lesion (non caseating granuloma & hilar LAP).

It is due to the induction of cell mediated immunity in genetically susceptible individuals (because only 2% of exposed persons develop this condition.).
THANKS
[image: image1.png]



PAGE  
4

