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Background/Objective: Over the past several years, high fidelity simulators for teaching echocardiography skills have been developed and manufactured. These simulators are increasingly used to train students and physicians with varied backgrounds and echocardiography experience. We conducted a systematic review of educational literature to describe how simulation is being used to teach echocardiography. 
Methods: We searched the MEDLINE (PubMed), Web of Science, Cochrane Central Register of Controlled Trials, and ERIC databases for search terms related to: echocardiography, simulation, and education. Our initial search yielded 294; after review of the abstracts 67 were selected for full text review. Duplicate publications were excluded. After full text review, 24 studies were included. Two reviewers independently extracted all relevant data fields with discrepancies resolved by a third reviewer.
Results: A total of 503 learners were exposed to simulation in 24 studies. Study designs included cohort trial (n=4), Pre-post comparison (n=10), and randomized trials (n=10). Outcomes varied, ranging from surveys of self-confidence (Kirkpatrick level 2a) to improved diagnostics on real patients (Kirkpatrick level 4b). The majority of studies (n=22) demonstrated efficacy associated with simulation-based training. Educational theories for adult and experiential learning were rarely applied. Studies including medical students (n=1) and attending physicians (n=3) were uncommon; the remainder were focused on housestaff trainees (n=20). Studies of cardiology fellows represented a minority (n=3 studies versus n=11 in anesthesiology and n=9 other specialties). The literature indicated that both transthoracic and transesophageal techniques were taught; the majority (n=22) used a hands-on simulator for training.
Conclusion: The use of simulation to teach echocardiography is effective in a variety of settings and learners. Robust study designs were frequently used however most described low Kirkpatrick outcomes. Future investigations should apply educational theory and focus on demonstrating whether simulation can improve care delivery and patient outcomes.

