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Background: The Surgical Risk Preoperative Assessment System (SURPAS) is a parsimonious clinical 

decision support tool with a surgical risk calculator using 7 preoperative variables for the prediction of 

15 common postoperative complications for >3000 operations across 10 surgical specialties. It is 

currently available in the electronic health record of our local health system. This study reports on the 

development of a SURPAS web application for widespread use. 

 

Methods: Developed as an R Shiny App, the SURPAS web application uses prediction models developed 

using the ACS-NSQIP participant use file of >8,000,000 operations from >800 participating 

hospitals,2011-2020. 



 

Results: The SURPAS web application uses 7 patient characteristics and surgical variables (procedure 

name, surgical specialty, outpatient/inpatient, emergency/non-emergency, patient age, ASA class, and 

functional health status) to calculate complication risks. It also requests variables to characterize the 

application's use: the user’s role and institution, the patient’s gender and race/ethnicity, and the 

purpose of using the application. After submitting this, the user is presented a graph and table of the 

patient’s complication risks vs. national averages for patients undergoing the same operation (Figure). 

Outputs can be printed. The inputs, time stamp, information about the user’s browser, device, and 

location (if they agree to share them), and the outputted risk profile are stored in a Google Sheet 

maintained by the research group for application enhancement. 

 

Conclusion: Dissemination of the SURPAS web application will hopefully increase SURPAS use both 

inside and outside of the local health system, with the potential to improve communication of 

postoperative complication risk between providers and patients. 

 


