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• Restrictive Lung Diseases: inability to expand the lung with resulting 

reduced lung volume/capacity. 

 

• Features of restrictive diseases: 

-Dyspnea 

-Progressive dry cough with exertion 

-End-inspiratory crackles/crepitations 

-No wheezes (because there is no obstruction) 

-Restrictive pattern on spirometry (low lung volume+ expansion) 

 

 

 

 

  Restrictive Diseases 

Interstitial lung diseases (interstitial 

infiltration by fibrosis, inflammation, 

granulomas, etc.) 

Chest wall problems (something from 

outside the lung prevents its expansion, 

e.g., severe obesity, kyphoscoliosis) 

Fibrosing:  

1- Idiopathic 

Pulmonary 

Fibrosis. 

2-pneumoconioses 

(occupational lung 

diseases) 

3- Others 

Granulomatous: 

1-Sarcoidosis (also 

called diagnosis of 

exclusion) 

2- Others 

Others 

The microscopic appearance of 

sarcoidosis is non-caseating 

granuloma, which also a characteristic 

of other diseases like some cases of 

TB, fungal infections, hypersensitivity 

pneumonitis, and berylliosis. When 

diagnosing sarcoidosis, the physician 

must first exclude all other diseases 

that cause non-caseating granuloma 

then confirm sarcoidosis. 
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1. Chronic Diffuse Interstitial Lung Diseases: 

a) Fibrosing:  

-Idiopathic pulmonary fibrosis ☆ 

-Nonspecific interstitial pneumonia  

-Cryptogenic organizing pneumonia (used to be called: Bronchiolitis Obliterans          

Organizing Pneumonia; BOOP) 

-Lung involvement in autoimmune diseases 

-Pneumoconiosis☆ 

-Complications of drugs or radiation 

 

b) Granulomatous: 

-Sarcoidosis ☆ 

-Hypersensitivity pneumonitis 

 

c) Pulmonary eosinophilia  

d) Pulmonary Langerhans cell histiocytosis  

e) Smoking related interstitial diseases (can be cured with cessation of smoking) 

-Desquamative interstitial pneumonia ☆ 

-Respiratory bronchiolitis-associated interstiatial lung disease☆ 

  

f) Pulmonary alveolar proteinosis 

g) Surfactant dysfunction disorders 

h) Lymphoid interstitial pnemonia 

 

2. Chest Wall Diseases  

a) Neuromuscular (e.g., poliomyelitis) 

b) Sever obesity 

c) Pleural diseases  

d) Kyphoscoliosis   

 

 

 

 

 

 

 

 

 

 

NOTE:  

Other than the 

diseases discussed in 

the following slides, 

we’re only asked to 

know each drug is 

under which 

category. 
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Chronic diffuse interstitial diseases (clinical, radiological and 

functional features): 

• Features of restrictive disease: dyspnea, tachypnea, end-inspiratory crackles, and 

eventual cyanosis, without wheezing or other evidence of airway obstruction. 

• Features of restrictive disease: reductions in diffusion capacity, lung volume, and 

lung compliance. 

• Although the entities can often be distinguished in the early stages, the advanced 

forms are hard to differentiate because all result in scarring and gross destruction of 

the lung, often referred to as end-stage lung or honeycomb lung. 

• Bilateral radiographic changes: small nodules, irregular lines, or ground-glass 

shadows, all corresponding to areas of interstitial fibrosis (it’s sometimes hard to 

differentiate between it and lung metastasis). 

• Eventually, secondary pulmonary hypertension and cor pulmonale may result. 

 

 

▪ Idiopathic Pulmonary Fibrosis (IPF): 
• Unknown cause 

• Other names:  Cryptogenic fibrosing alveolitis 

• Microscopically: it has a pattern, which is shared with other diseases, called 

Usual Interstitial Pneumonia, which is a variation in the stages of the fibrosis 

from immature myxoid (blue) to mature (pink) fibrosis. It can be also seen due to 

connective tissue disease, chronic hypersensitivity pneumonia, asbestosis…etc. 

• The Changes are especially seen in the lower lobes, the subpleural regions, and 

along the interlobular septa 

• Repetitive damage and abnormal repair of alveolar epithelium 

• Factors: 

➢ Environmental…most importantly smoking. Also metal, wood, stone,    

farming, hair-dressing, gastric reflux, etc. 

➢ Genetic: 

-TERT & TERC (components of telomerase) 

-Genes for components of surfactant…abnormal protein with subsequent 

unfolded protein response in type II pneumocytes 

-Increased secretion of MUC5B mucin…a common genetic variant in 1/3 

patients with IPF 

➢ Age…rarely appearing before the age of 50 years, unless familial. 
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• Clinical Course:  

 

 

 

 

   

 

▪ Pneumoconioses: 
• The term pneumoconiosis was originally coined to describe the non-neoplastic lung 

reaction to inhalation of mineral dusts encountered in the workplace. It now also 

includes diseases induced by organic as well as inorganic  particulates and chemical 

fumes and vapors 

 

• We will discuss the 3 most common mineral dust pneumoconioses: 

a) due to coal dust 

b) due to silica 

c) due to asbestos 

 

 

 

 

-Lung fibrosis is always associated with 

nail clubbing. 

-Clubbing is not only found in lung 

fibrosis. 
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• Combination of pneumoconioses (mainly coal dust, silica, and asbestos) and 

rheumatoid arthritis causes a condition called Caplan’s Syndrome. 

 

• Notes on pathogenesis: 

➢ Particles greater than 5 to 10 μm are unlikely to reach distal airways, 

whereas particles smaller than 0.5 μm move into and out of alveoli through 

the ciliary mechanism, often without substantial deposition and injury, but 

the 1-5 μm are the most dangerous. 

➢ Coal dust is relatively inert, and large amounts must be deposited in the 

lungs before lung disease is clinically detectable. 

➢ The pulmonary alveolar macrophage is a key cellular element in the initiation 

and perpetuation of inflammation, lung injury, and fibrosis by phagocytosis 

and inflammasome activation then IL-1 secretion. 

➢ Lymphatic drainage by macrophages or by the material itself accentuates 

the inflammatory response 

➢ Tobacco smoking worsens the effects of all inhaled mineral dusts, more so 

with asbestos than other particles (very high risk to cancer when together.) 

➢ Note: tobacco smokers don’t have increased risk for mesothelioma. 
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I. Coal Worker’s Pneumoconiosis: 
• A range of changes: 

a) Asymptomatic anthracosis: pigment deposits without cellular reaction in 

the lung or lymph nodes. 

 

b) Simple coal worker’s pneumoconiosis (CWP):  macrophages accumulate 

with little to no pulmonary dysfunction as coal macules & coal nodules, 

especially the upper lobes and upper zones of the lower lobes (may 

progress to the third type (PMF) if exposure increased) 

 

c) Complicated CWP or progressive massive fibrosis (PMF), in which fibrosis 

is extensive and lung function is compromised. Progressive even if 

stopped exposure  

 

-Less than 10% of cases of simple CWP progress to PMF  

-Remember that PMF can be a complication of any of the 

pneumoconioses and not only coal’s.   

-Although coal is mainly carbon, coal mine dust contains a variety of 

trace metals, inorganic minerals, and crystalline silica 

 

 

II. Silicosis: 
• The most prevalent chronic occupational disease in the world 

• Cause nodules called silicotic nodules that are fibrotic nodules with silica 

in the center. These nodules may progress to PMF. 

• More in the upper parts. 

• Workers involved in sandblasting and hard-rock mining are at particularly 

high risk. 

• Silica occurs in both crystalline and amorphous forms, but crystalline 

forms (such as quartz) are by far the most toxic and fibrogenic. 

• The particles interact with epithelial cells and macrophages 

• Activation of inflammasome, proinflammatory and fibrogenic cytokines. 

• When mixed with other minerals, the fibrogenic effect of quartz is 

reduced. 

 

• Clinical Features: 
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➢ Usually incidentally on x-ray: fine nodularity in the upper zones of the 

lung 

 

➢ Most patients do not develop shortness of breath until late in the 

course, after PMF is present with many of them developing cor 

pulmonale 

 

➢ Silicosis is associated with an increased susceptibility to tuberculosis: 

depression of cell-mediated immunity, and crystalline silica may 

inhibit the ability of pulmonary macrophages to kill phagocytosed 

mycobacteria. 

 

➢ Increased risk of lung cancer 

 

 

III. Asbestosis and asbestos-related diseases: 
• Asbestos: crystalline hydrated silicates with a fibrous geometry 

• 2 geometric forms: serpentine 

chrysotile (more commonly 

used) and amphibole (more 

pathogenic) 

 

• Associated diseases 

1. Parenchymal interstitial fibrosis 

(asbestosis) 

2. Pleural localized fibrous plaques 

(most common disease), or, 

rarely, diffuse fibrosis in the pleura 

3. Pleural effusions 

4. Lung carcinoma 

5. Malignant pleural and peritoneal 

mesothelioma 

6. Laryngeal carcinoma 

 

• Risk to family members 

• Pleural plaques are the most common manifestation of asbestos 

exposure and are well-circumscribed plaques of dense collagen…mostly 

anterior and posterolateral aspects of the parietal pleura and over the 

domes of the diaphragm.  

• Uncommonly, asbestos exposure induces pleural effusion or diffuse 

pleural fibrosis 
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• Asbestosis begins in the lower lobes and subpleurally, spreading to the 

middle and upper lobes of the lungs as the fibrosis progresses 

• Pathogenesis:  

➢ As with silica crystals, once phagocytosed by macrophages, 

asbestos fibers activate the inflammasome and damage 

phagolysosomal membranes, stimulating the release of 

proinflammatory factors and fibrogenic mediators 

 

➢ Initiator and promoter of malignancy 

 

➢ Synergy between 

smoking and 

asbestos in 

causing lung 

cancer…but not 

mesothelioma 

 

• Clinical Features: 

➢ Progressively 

worsening 

dyspnea appears 

10 to 20 years 

after exposure…may be static or progress to cor pulmonale 

 

➢ Pleural plaques are usually asymptomatic and are detected on 

radiographs as circumscribed densities 

 

➢ Asbestos bodies in the microscope have a tail beaded appearance 

surrounded by iron.  

 

➢ Lung or pleural cancer associated with asbestos exposure carries 

a particularly poor prognosis 

 

 


