45. Restrictive pulmonary diseases

= reduction of all lung volumes including vital capacity
Causes:
1) non-pulmonary deficits (chest injuries, respiratory muscle weakness, paralysis)
2) pleural disorders (inflammations, pain, pneumothorax)
3) pulmonary deficit 
- atelectasis
- pneumonias
- pulmonary fibrosis - abnormally stiff, non-compliant lungs

Atelectasis
Alveoli are collapsed, out of ventilation - ↓ of VC and of residual V
	Absorption atelectasis - distal to an obstruction (intrinsic - bronchial) or extrinsic - tumor, nodus, aneurysm

Compression atelectasis - compression of a larger part of lung causing its collapse

Pneumonia
= Acute inflammation of lung parenchyma

Bacterial pneumonias
- Streptococcus pneumoniae (75%) 
- intra-alveolar suppurative exudate with consolidation
- lobar 
- lobular = bronchopneumonia - infectious areas (3-4 cm) surround and involve bronchus

Atypical pneumonia
Alveolar spaces are free, inflammation is in interstitial space
Bacteria  Mycoplasma pneumoniae - most common 
   Legionella sp. (Legionnaire's disease) 
Francisella tularensis (tularemia) 
Bacillus anthracis (anthrax) 
Chlamydia psittaci (psittacosis) 
Coxiella burnetii (Q fever) 
Viruses: Influenza, Parainfluenza, Adenovirus 
Fungi 

Non-infectious pneumonias
Chemical - aspiration pneumonia 
- aspiration of acidic stomach content (anesthesia), very fast onset
massive - death from obstruction
less massive - dyspnea, tachypnea, fever
- aspiration of non-acidic matter (food) - obstruction

Pneumoconioses
= diseases caused by the inhalation of certain inorganic or organic dusts
some of the dusts, when inhaled, produce a fibrous tissue reaction
the dust inhalation is usually related to certain occupations

Inorganic dusts:
Silica – silicosis (grinders, sandblasters)
Silica particles destroy macrophages by which they are phagocyted, which results in the formation of fibrotic nodules
Coal - black lung – coal miner's pneumoconiosis
Iron - siderosis
Asbestos - asbestosis
Organic dusts
Sugar cane - bagassosis
cotton - byssinosis
moldy hay - farmer's lung
maple bark
Organic material can have unusual antigenic effect → allergic reaction

Symptoms
No symptoms (early stages) to progressive dyspnea on exertion

Pathogenesis
- extensive fibrosis means lung stiffening - loss of lung elasticity → restriction of lung volumes
- dyspnea reflects the poor compliance and results in a concomitant ↑ of the work of breathing
- in the case of the event. destruction of septa hypoxemia, pulmonary hypertension and cor pulmonale may develop

Pneumothorax
Presence of air in pleural space  partial or complete collapse of the lungs 
break in parietal pleura (trauma) or in visceral pleura (subpleural air pocket or necrosis rupture)

Types of pneumothorax
1) Open pneumothorax
2) Tension pneumothorax - one-way valve 
most dangerous
intrapleural pressure gradually increases
	compression of the other lung

compression of venous return  blood pooling in capacitance veins 
 cardiovascular collapse and shock





