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Surgical risk calculators (SRCs) are tools commonly used by clinicians - initially developed 

out of the need for accurate patient risk prediction before surgery, both to guide clinician 

decision-making and aid in patient counseling. SRCs allow clinicians to input patient 

factors, such as demographics and comorbidities, and generate outcome predications based 

on the patient’s individualized risk profile. The first large-scale SRC, developed by the 

American College of Surgeons (ACS) from the National Surgical Quality Improvement 

Program (NSQIP) data registry, includes risk profiles for over 1,500 different procedures.1

SRC use in clinical and research settings has expanded over time, and its accuracy evaluated 

for multiple surgical procedures. Vos et. al. examined the performance of the ACS NSQIP 

SRC in patients undergoing total gastrectomy for gastric cancer. The authors examined 

the predictive accuracy of the SRC for 12 adverse outcomes by validating the estimates 

against an institutionally-collected database. Performance of the SRC was shown to be 

inconsistent in patients undergoing total gastrectomy for gastric cancer, with underprediction 

of complications overall. The SRC was noted to perform well for death, renal failure, cardiac 

complication, and discharge to rehab/nursing home.

It is important to determine the conditions under which the SRC has good predictive 

accuracy and where it might not be insufficiently reliably to guide providers and patients. 

However, there are important limitations in this study that need to be acknowledged when 

translating these results to real-world practice. This study was performed in a single 

institution, and included a small number of patients undergoing a single, complex procedure. 

There is inherent unreliability of event rate estimates from small sample sizes, which makes 

it difficult to validate the SRC.2 Only the authors’ outcomes of any complication, SSI, and 

length of stay (LOS) outcomes have a sufficient number of cases with events (>100) to 

provide an adequate test.

The SRC is designed to make predictions for patients treated at the average NSQIP hospital 

and performance will decline when applied to hospitals which diverge substantially from 
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the average.3 This may be particularly relevant in this study, as all cases were performed at 

a highly specialized hospital treating only cancer patients. Therefore, it may inappropriate 

to validate an SRC in a setting that is certainly not representative of almost all hospitals 

in the US. Finally, limiting an external validation of the SRC to a specific procedure 

reduces observed discrimination, as patients undergoing the same procedure are relatively 

homogeneous with similar risk profiles.3,4

These limitations are not to imply external validation of the SRC are not a worthwhile 

endeavor. Investigation of procedure-specific variables may improve the performance of 

calculators and additionally add clinical relevance for clinicians. Ideally, external validation 

should be based on large, multi-institution data sets as rate estimates from single institutions 

with low volume tend to be unstable. Importantly, SRCs are not designed to generate perfect 

predictions, nor should they be a replacement for institution experience, thoughtful patient 

selection, and patient-centered decision making.

Surgical risk calculators are valuable tools to incorporate into clinical practice and guide 

patient-centered decision making. Practicing clinicians who utilize such tools should 

understand both their limitations and the scenarios for clinically meaningful use.
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