
One of the most important aspects of cancer staging is the determination of whether the cancer has metasta-
sized. We used data-analytics approaches to develop, calibrate, and validate predictive models to help urolo-
gists in a large state-wide collaborative make prostate cancer staging decisions. These models were used to de-
sign guidelines that optimally weigh the benefits and harms of radiological imaging for detection of metastatic 
cancer. The models were validated using statistical methods based on bootstrapping and evaluation on out-of-
sample data. The Michigan Urological Surgery Improvement Collaborative implemented these guidelines, which 
reduced unnecessary imaging by more than 40% and is predicted to limit the percentage of patients with 
missed metastatic disease to be less than 1%. The effects of the guidelines were measured post-implementation 
to confirm their impact on reducing unnecessary imaging across the State of Michigan.  
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The seminar series “Providing Better Healthcare through Systems Engineering” is presented by the U-M Center 
for Healthcare Engineering and Patient Safety:  Our mission is to improve the safety and quality of healthcare 
delivery through a multi-disciplinary, systems-engineering approach.  For additional information and to be add-
ed to the weekly e-mail for the series, please contact genehkim@umich.edu.  Please note on location:  1123 
LBME is room 1123 in the Ann & Robert H. Lurie Biomedical Engineering Building (LBME).  Street address is 1101 
Beal Avenue, link to map and directions:  http://www.bme.umich.edu/about/directions.php. 
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