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 Definition

Etiology (causes)
· Environmental and genetic factors work together to cause a PE
· Two genes that increase the likelihood of a venous thrombus event and eventual PE are the V Leiden and the Prothrombin gene mutation
· Other predisposing factors include smoking, obesity,  surgery, pregnancy, oral contraceptives, COPD, and cancer
· Being immobile for a time increases PE risk. 
· About 50% of patients with a proximal leg PE go on to develop a PE
· A thrombi in the calf poses a much lower risk of a PE
· Medical devices can also cause clots that turn into PE.  Devices such a central venous catheter and permanent pacemakers all increase the occurrence of emboli. 
· PEs can be fatal
· A PE can also cause chronic thromboembolic pulmonary hypertension.  The patient will live with SOB at rest and with exertion

Pathophysiology 
· Thrombi are formed at sites throughout the body including at places such as the legs
· When theses thrombi dislodge, the thrombi travel to the pulmonary arterial circulation
· Here, they become lodged, especially in the smaller arteries and vein. 
· The PE blocks blood flow and causes the symptoms described below

Clinical Manifestations
· Shortness of breath with no explanation 
· Sometimes, the acute episode is preceded by calf pain associated with a DVT
· Massive PE can present with arterial hypotension
· Moderate PEs can have RV hyokinase on EKG
· Pulmonary infarction 
· Hypoxemia as shown by decreases arterial PO2.
· O2 is poorly exchanged from the blood to the environment because of changes in the pulmonary blood flow 
· Pulmonary vascular resistance increases 
· Gas exchange can become impaired
· The lungs are less compliant
· Airways might become more resistant as well
· Tachypnea
· Dyspnea
· Syncope
· Cyanosis
· Pleuritic pain
· Cough
· Hemoptysis
· Low grade fever
· Neck distention
· Accentuated pulmonic sound
· Paradoxical Bradycardia 

Diagnostic Studies
· D-Dimer is high if there is a PE
· Chest CT is the major imagine test 
· ABGs can show decreased PO2 andPCO2
· Troponin levels rise if there is death of cardiac tissue
· An EKG can help rule out other conditions that have similar symptoms as a PE.  EKGs might be abnormal, especially if it had the S1Q3t3 sign which is very specific
· Venous Ultraconography looks for DVTs in places like the leg.  However many patients with a PE do not show any clot in their legs
· Lung scanning can be used as well
· MRI is highly detailed 
· Pulmonary angiography is invasive and has generally been replaced by CT

Treatments and medications
· Short period of immobility
· Anticoagulant medication prevents the formation of further clots.  It might include the below medications.  Pt should be monitored for side effects of these medications as many of them, such as hemorrhage, can be life threatening.  The INR, PT, and PTT should also be monitored as appropriate.  These medications might become long term, especially if the patient got the PE without a provoking factor such as surgery
· 	Unfractionated heparin 
· 	Low Molecular Weight Heparin
· 	Fondaparinus
· 	Warfarin
· Depending on the severity of the PE, some patient need a hospital stay while others can be managed outpatient 
· Inferior Vena Cava filters can prevent recurrent PE
· Extra fluids can help patients with hypotension 
· Fibrinolysis can break up the clot.  Currently then recommend 100 mg of tpa if the PE is large
· A pulmonary embolectomy can remove the embolus
· Pulmonary thromboendarterectomy will also remove the PE
· Patients should also understand the importance of prophalyxsis to prevent another PE
· Compression stockings, heparin, movement, and pneumatic compression devices are all good preventative measures. 
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