Pathophysiology of pulmonary embolism

McCance and Huether, (2006) define pulmonary emboli (PE) as occlusion of  part of the pulmonary  vascular bed by an embolus. An embolus is a thrombus, which can be a blood clot, tissue fragment, lipids, or air bubble. The most common emboli is one that dislodges from one of the deep veins in the thighs (McCance & Huether, 2006, p.1232). When an emboli does dislodge from the  deep veins in the thigh it is termed venous thromboembolism.
     There are a lot of variables that determine the impact of a pulmonary embolism. These variables include:

· Extent of blood flow occlusion

· The size of vessel that is occluded

· The nature of the emboli

· The secondary effects of the emboli

When a thrombus is lodged in the pulmonary circulation, there is release of neurohormonal substances su ch as serotonin, histamkine, catecholamines, angiotensin II and  inflammatory mediators such as endothelin, leukotrienes, thromboxanes and oxygen radicals.  The above neurohormonal substances causes large scale vasoconstriction, which impedes blood flow to the lungs. This leads to increase in pulmonary artery pressure and possibly heart failure.  McCance and Huether, (2006) outline the pathogenesis of a pulmonary embolism in figure 33-17, p.1233. Below is a summary of pulmonary embolism
	Vessel injury followed by 

Hypercoagulation

↓


	Formation of a thrombus (blood clot)

↓


	Portion of thrombus dislodges and flows through the circulation until
↓



	Thrombus occludes part of the pulmonary circulation via:
Massive occlusion which is emboli that occludes a major portion of the pulmonary circulation

Embolism with infarct: the emboli is large enough to cause lung tissue cell death 

Multiple  pulmonary emboli: occlusion from multiple emboli which can be chronic

↓


	Vasoconstriction leading to hypoxia
Decreased surfactant production

Neurohormonal release: serotonin, histamine, catecholamines, angiotensionII

Inflammatory mediator release: endothelin, leukotrienes, thromboxanes, oxygen radicals.

Pulmonary edema

Atelectasis

↓


	Manifestations of PE include:
Tachypnea

Dyspnea

Chest pain

Increased chest pain

V/Q inbalance

Decreased PaO2

Pulmonary infarct

Pulmonary HTN

Decreased cardiac output

Systemic hypotension

shock


     In summary pulmonary embolism is a complication of venous thrombosis. Normally thrombi are formed and lysed continually within the venous circulatory system. Some thrombi may evade the fibrinolytic system to grow, form clots which break loose and embolize to block pulmonary blood vessels. Thrombosis in the veins is brought on by venostasis, hypercoagulability, and vessel wall inflammation, also known as the Virchow triad http://www.emedicine.com/emerg/topic490.htm
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