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What is emphysema, and how can it be classified
· Pathological diagnosis – abnormal enlargement of air spaces distal to the terminal bronchioles, with destruction of their walls

Classified according to its anatomic distribution

· Centriacinar

· Central / proximal parts of acinus, sparing alveoli.  

· Mostly upper lobes / apices.  

· Most often in male smokers

· Panacinar 

· Uniform destruction of acinus.  

· Mostly basal zones of lung.  

· Strong association with alpha-1 antitrypsin deficiency

· Paraseptal

· Distal acinus

· Near pleura, and adjacent to fibrotic areas

· Often underlies spontaneous pneumothorax

· Irregular

· Irregular acinar involvement

· Scarring occurs

· Usually asymptomatic

· Other entities

· Bullous emphysema – bullae >1cm diameter, usually apical

· Interstitial emphysema – air enters connective tissue of lung, mediastinum, subcutaneous tissue (from alveolar tears or trauma)

· Senile emphysema – asymptomatic hyperinflation secondary to age-related expansion, with no destruction

What is ARDS, and what are its causes
· Diffuse alveolar capillary damage, causing severe respiratory failure and arterial hypoxaemia, refractory to oxygen therapy

· Causes

· Septic shock

· Shock associated with trauma, burns, complicated surgery

· Diffuse pulmonary infections (especially viral)

· Oxygen toxicity

· Inhalation of toxins / irritants (eg. smoke)

· Aspiration pneumonitis

· Ingested toxins (eg. narcotics, chemotherapy, Paraquat)

What is its pathogenesis?
· Diffuse damage to the alveolar wall

· Initially capillary endothelium

· Eventually epithelium also

· Mechanism of injury

· Oxygen derived free radicals

· Aggregation of activated neutrophils in pulmonary vessels

· Secrete free radicals, proteases( damage epithelium), arachidonic acid metabolites (increased Neutrophil aggregation)

· Loss of surfactant (secondary to pneumocyte injury) - atelectasis

· Acute stage

· Increased capillary permeability, oedema

· Fibrin exudation

· Hyaline membranes (epithelial cell debris and exudative proteins)

· Septal inflammation

· Organising stage

· Patchy interstitial fibrosis

· Type II epithelial proliferation

· Often superimposed bacterial infection in fatal cases

What organisms cause lobar pneumonia?
· Most are caused by pneumococcus

· Occasionally – Klebsiella pneumoniae, Staph, Strep, Haemophilus

What are the classic stages seen in an untreated patient
· Congestion – 1st 24 hours

· Red hepatisation (Consolidation) – confluent acute exudation containing neutrophils and RBCs

· Grey hepatisation – RBCs disintegrate.  Fibrosuppurative exudates persists

· Resolution – Exudate undergoes enzymatic and cellular degradation / clearance, leading to normal structure

What are some possible complications?
· Abscess

· Empyema

· Suppurative Pericarditis

· Bacteraemia + sepsis

Describe the 2 types of asthma
· Atopic (Allergic) asthma

· Nonatopic (intrinsic) asthma

Atopic asthma
· Most common

· Triggered by environmental antigens (dust, pollen, food)

· Positive family history of atopy is common

· Type I (IgE mediated) hypersensitivity reaction

· Acute phase – antigen bound by IgE-coated mast cells, causes release of:

· Primary mediators (histamine, chemotactic factors)

· Secondary mediators (leukotrienes, PGD2, Platelet activating factor)

· This causes bronchospasm, oedema, mucous secretion, leukocyte recruitment

· Late phase – mediated by recruited leukocytes

· Causes persistent bronchospasm, oedema, leukocyte infiltration, epithelial necrosis

Nonatopic asthma
· Triggered by URTI, chemical irritants, drugs

· Usually no family history

· No evidence of IgE mediated hypersensitivity

· Primary cause of increased airway reactivity is unknown

Describe the microscopic features of asthma
· Oedema

· Inflammatory infiltrate in the bronchial wall (with numerous eosinophils)

· Hypertrophy of bronchial wall musculature, and hypertrophy of submucosal mucous glands

· Whorled mucous plugs (Curschmann’s spirals)

· Crystalloid debris of eosinophil membranes within the airways (Charcot-Leyden crystals)

Discuss the different histologic types of bronchogenic carcinoma
· Squamous cell carcinoma

· Closest correlation with smoking

· Most are in or near the hila

· Male > Female

· Microscopic = well differentiated, keratinising through to anaplastic

· Adenocarcinoma

· Female = Male

· Often associated with smoking

· Often peripheral

· Microscopic = gland formation, usually with mucin production

· Small cell carcinoma

· Most malignant form

· Usually central / hilar

· Strong association with smoking

· Most common producer of paraneoplastic syndrome

· Microscopic = 

· Small cells with little cytoplasm, in clusters

· No squamous / glandular organisation

· Neurosecretory granules stain positive for neuroendocrine markers

· Large cell carcinoma

· Probably poorly differentiated SCC / adenocarcinoma

· Occasionally peculiar variants (eg. giant cell)

Describe the different paraneoplastic syndromes
· Release of

· ADH – causes SIADH

· ACTH – causes Cushing’s syndrome

· PTH / PGE – causes Hypercalcaemia

· Calcitonin – causes hypocalcaemia

· Gonadotropins – causes Gynaecomastia

· Serotonin – causes Carcinoid syndrome

· Myopathy

· Peripheral neuropathy

· Acanthosis nigricans

· Hypertrophic pulmonary osteoarthropathy

What are the pneumoconioses, and what factors predispose to them?
· Disorders caused by inhalation of any aerosol (organic or mineral dusts, fumes)

· The extent of the effect is determined by

· Concentration of particles in aerosol

· Duration of exposure

· Effectiveness of clearance mechanisms

· Size, shape, buoyancy of particles

· > 5micrometres filtered in upper airways

· < 1micrometre remain suspended – exhaled again

· 1-5 micrometres deposited in alveoli, and cause damage

· Examples

· Coal Workers’ Pneumoconiosis

· Silicosis

· Asbestosis

What do you know of silicosis?
· Due to prolonged inhalation of silica particles

· Causes chronic, nodular dense pulmonary fibrosis

· Collagenous nodules start as small lesions in the upper lung

· Grow larger and become more diffuse

· Coalesce into a dense scar

· Often calcification or blackening by coal dust

· Microscopy

· Hyalinised whorls of collagen, with scant inflammation

· Birefringent silica particles seen in the nodules

What conditions are caused by inhalation of asbestos particles?
· Asbestosis

· Pleural

· Benign effusions

· Fibrous pleural adhesions

· Fibrocalcific plaques on the pleura and diaphragm

· Bronchogenic carcinoma

· Malignant mesothelioma

Describe the pathogenesis of asbestosis
· Due to heavy exposure to asbestos (a fibrous silicate)

· Fibres are ingested by alveolar macrophages, which release C5a and other chemotactic factors

· Most are cleared by the macrophages

· Some reach the interstitium / lymphatics

· Some are coated in haemosiderin and glycoproteins, and form dumbbell-shaped asbestos bodies
· Lung injury / fibrosis is due to

· Release of enzymes / free radicals by macrophages and neutrophils

· Release of cytokines / growth factors by macrophages (fibrogenic)

· Direct stimulation of fibroblast collagen synthesis by asbestos
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