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Background: Acute pulmonary embolism (PE) is a common and highly morbid disease with a mortality rate approaching 30 percent if left untreated. Presenting symptoms can mimic acute coronary syndrome. Though CT angiography (CTA) is gold standard for diagnosis, it carries risk for contrast induced adverse effects and radiation exposure. Electocardiogram (ECG) is an inexpensive tool that can aid in diagnosis of PE, and help expedite therapy. However, current data is based mostly on small retrospective studies. Methods: We identified 300 patients diagnosed with acute PE by CTA, and retrospectively gathered data including patient characteristics, type of PE, its hemodynamic significance and associated ECG findings in hopes of discerning which of the previously associated ECG changes had an acceptable diagnostic sensitivity for acute PE.
Results: We found that ECG changes, including classic ones like sinus tachycardia (25%; CI 19.5 to 30.3) and S1Q3T3 (11%; CI 7.1 to 15.0), had very limited sensitivity in our patient sample.  The most common ECG changes in our cohort included 1. T wave inversion in leads III and aVF (43%; CI 36.6 to 49.1), 2. T wave inversion in any 2 contiguous leads (53%; CI 46.8 to 59.3), 3. Atrial arrhythmias of any type (39%; CI 33.0 to 45.3), and 4. Slurred S waves in leads V1 and/ or V4 (38%, CI 32.2 to 44.5). Significantly, the associations became stronger as the size of the PE increased. Furthermore, saddle PE was significantly associated with a tall R wave >1.5mm in lead aVR (40%; CI 0.05 to 0.75). 
Conclusion: By using the largest cohort of patients ever examined for ECG changes in acute PE, we showed that classic markers have limited utility in PE diagnosis.  We propose novel ECG markers that have stronger predictive value for PE, and, when present, can also be suggestive of PE size. 

