Pathophysiology of Pulmonary Embolism

Jenkins and Braen (2000) state, “ Pulmonary embolism is one of the most under-diagnosed serious acute diseases confronting the emergency physician. Eleven percent of patients die within one hour of presentation” ( p. 177). 

Rebecca mentioned that deep vein thrombosis (DVT) was the major cause of pulmonary embolism (PE). Jenkins and Braen (2000) agree with this and go on to state that over one third of patients presenting with PE, present with isolated calf DVT and should be treated aggressively. 

Conditions associated with higher risk of hypercoagulability (and thus PE) include:

· Acquired immunodeficiency syndrome (AIDS);

· Anti-thrombin lll deficiency;

· High dose estrogen replacement therapy;

· Malignancy;

· Ulcerative colitis;

· Abnormalities of fibrinogen;

· Oral contraceptive use;

· Protein C and S deficiencies;

· Systemic lupus erythematosus; and

· Venous stasis or injury (e.g. congestive heart failure, past DVT, prolonged immobilization, obesity, atrial fibrillation, pregnancy and the postpartum period, thrombocytosis, trauma, varicosities) (Jenkins & Braen, 2000). 

Diagnosis of Pulmonary Embolism


Kearon (2003) argues that there is no single noninvasive test for PE that is both sensitive and specific. Some tests are indicated for ruling in PE (e.g. helical CT) and some are better at ruling out (e.g. D-dimer). Patient characteristics (history) guide the choice of diagnostic test used. “Helical CT and MRI are rapidly improving as diagnostic tests for pulmonary embolism and are expected to become central to its evaluation” (Kearon, 2003, p. 183).

D-dimer blood testing

D-dimer is formed when cross-linked fibrin is lysed by plasmin. Elevated levels usually occur with PE (Kearon, 2003). Some d-dimer tests are more sensitive than others so it is incumbent on the health care professional to understand the limitations of diagnostic tests that are available. Kearon shares a model that can assist with determining the clinical probability of PE and thus the need for testing.

Table 1: Model for determining the clinical probability of pulmonary embolism

	Variable                                                                                                     Points

Clinical signs and symptoms of DVT (leg swelling and pain                       3.0

with palpation of the deep veins)

An alternative diagnosis is less likely than PE                                              3.0

Heart rate > 100 beats per minute                                                                 1.5

Immobilization or surgery in the previous 4 weeks                                      1.5

Previous DVT/PE                                                                                          1.5

Hemoptysis                                                                                                   1.0

Malignancy (treatment ongoing or within previous 6 months                      1.0  

or palliative)

Total points                                                                                                     ______

	Pretest probability calculated as follows:                                                  Total Points

High                                                                                                            >6

Moderate                                                                                                      2-6

Low                                                                                                             <2


Note. From “Diagnosis of pulmonary embolism” by C. Kearon, 2003, Canadian Medical Association Journal, 168(2), p. 185. 

Table 2: Test results that confirm or exclude the presence of pulmonary embolism

	Pulmonary embolism is confirmed by:

· Pulmonary angiography: intraluminal filling defect

· Helical CT: intraluminal filling defect in a lobar or main pulmonary artery

· Ventilation-perfusion scan: high-probability scan and moderate/high clinical probability

· Diagnostic tests for DVT: evidence of acute DVT with nondiagnostic ventilation-perfusion scan or helical CT

Pulmonary embolism is excluded by:

· Pulmonary angiogram: normal

· Perfusion scan: normal

· D-dimer test: normal test has high sensitivity (> 98%) and at least moderate specificity (>40%). 

· Normal D-dimer that has at least moderately high sensitivity (>85%) and specificity (>70%) and:

· low clinical suspicion for PE or

· normal alveolar dead space fraction.

· Non-diagnostic ventilation-perfusion scan or normal helical CT, and normal proximal venous ultrasound scans and

· low suspicion for PE or

· normal D-dimer test that has at least moderately high sensitivity (>85%) and specificity (>70%).


Note. From “Diagnosis of pulmonary embolism” by C. Kearon, 2003, Canadian Medical Association Journal, 168(2), p. 186. 
Treatment


Treatment is supportive with the rapid administration of anticoagulation, usually unfractionated or low molecular weight heparin. If the patient’s condition is massive and life threatening, streptokinase (fibrinolytic agent) may be used. Some patients may require emergency embolectomy. Patients who survive this condition usually face a long period of outpatient warfarin therapy (Brashers, 2007).

Summary


Management of PE is highly complex and out of the independent scope of practice of a nurse practitioner. However, knowledge about the pathophysiology, and diagnosis of this condition is crucial to the nurse practitioner as patients may present with this condition. 
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