Pulmonary Embolism & Pulmonary HTN
Virchow’s Triad
1) trauma, 2) hypercoagulability, 3) stasis

AETIOLOGY:

The aetiology of PE can be broken down to inherent & acquired states: 

Inherent states are of hyper coagulability: 1) antiphospholipid antibodies, 2) homocysteine levels are high, 3) mutation in factor V, 4) antithrombin III deficiency

Acquired states are: 1) surgery (esp if immobolised), 2) age + obesity, 3) oral contraceptive, pregnancy (baby compresses IVC causing stasis), post-partum, 4) carcinoma, 5) stroke  

If you have DVT of lower limbs, then chances of it embolising are less than if you have DVT higher up (e.g.: thigh, pelvis etc). 

The aetiology of PE depends on the patients inherent & acquired states. 1 of the acquired states with 1 hyper coagulable state = DANGEROUS. 

CLASSIFICATION OF PE

PE is classified according to the size and position of the embolus. Massive PE is when the embolus lodges in one of the major pulmonary arteries. Small – Medium sized PE is when the embolus lodges in the segmental arteries. Multiple microemboli are when showers of emboli lodge in the capillaries. 

SYMPTOMS: dyspnoea, pleuritic pain, haemoptysis, palpitations, collapse, hypotension (↓CO), angina (↓CO), wheeze. Of course most of these symptoms will depend on whether it is a: 1) massive, 2) small-medium sized, 3) multiple microemboli. 

PHYSICAL SIGNS: tachypnoea*, crackles, DVT (pain, swelling), tachycardia*, hypotension, syncope (↓CO), diaphoresis, cyanosis (↓ oxygenation of blood), pleural rub (embolus towards periphery), RHF – loud P2 (↑JVP)

DIAGNOSIS: 1) D-dimer – elisa – 90% sensitivity, 2) arterial blood gases – hypoxaemia (20% don’t have this), 3) ECG changes, if large embolus, 4) V/Q scan 95% reliable*, 5) echo – if embolus is big, 6) pulmonary angiography*, 7) Bilateral doppler ultrasound (Refer to Fig 4.44 Davidsons, pp 379)
TREATMENT: 1) heparin (potentiates antithrombin activity, inhibits clotting factors 2,7,9,10,11), 2) thrombolytics (stops patient dying – if critically ill), 3) supportive (O2). Embolectomy & Venous interruption are only indicated in serious & recurrent cases where long term anticoagulant therapy is not possible. 
If you have echo evidence of RH struggle, then you know there is a ↑ severity because it shows embolus is close to RH circulation. Options are: 1) surgical removal (usually for saddle embolus – lodges at junction of bifurcation of pulmonary trunk), 2) catheter removal, 3) interruption of IVC, 4) prevention – umbrella devices. * the last techniques are used for ongoing emboli that don’t resolve pharmacologically. 
Pulmonary hypertension: ↑ pressure in pulmonary artery. * very dangerous condition. 
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Drugs and PVR: 1) alpha agonist: adrenaline/noradrenaline, 2) alpha antagonists: dilate, 3) B-agonists: dilate, 4) B-blockers: no change, 5) ACh – potent dilator, 6) prostacyclin – potent dilator, 7) NO – potent dilator, 8) AII – potent constrictor, 9) histamine – vasoconstrictor

AETIOLOGY:


[image: image1]
CLASSIFICATION: don’t worry too much about this. 1) PRIMARY, 2) 2nd to cardiac disease, 3) 2nd to systemic disease (common one is scleroderma), 4) 2nd to lung disease 
SYMPTOMS: 1) ↓CO (syncope), 2) dyspnoea, 3) sudden death, 4) chest pain (RV ischaemia), 6) hypoxia (2nd to cardiac shunting)

PHYSICAL SIGNS: 1) ↑P2, 2) palpable RV (struggle), 3) RV failure, 4) tricuspid incompetence (RHF), 5) peripheral cyanosis, 6) large A wave in JVP
INVESTIGATIONS: 1) ECG – shows RV hypertrophy, 2) CXR – pul art. Enlargement, oligaemia, 3) lung function (useful but variable), 4) echo – if there is tricuspid regurg then velocity of regurg is great indication, if no regurg then useless, 5) cardiac catheterisation – elevated RH pressures
TREATMENT: Treat underlying cause. If idiopathic, then mortality rate is 2-3yrs ( need to get heart-lung transplant. 
Causes of PHT
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20 ( L – R shunts (VSD) – Eisenmenger syndrome – 2nd PHT
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↑ LV pressure, mitral stenosis, pul. occlusive disease





Drug induced (e.g.: phenfluramine (appetite suppressant)





Obliteration of arterioles





1) emboli, 2) platelet agg (i.e.: NO)





Reduction of intrinsic hormones (i.e.: ↓ NO, ↓ prostacyclin)





Chronic hypoxia: 1) vasoconstriction (↑ Ca2+ influx, ↓ NO, ↑ endothelin)








