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Introduction

•Patients undergoing total arch surgery are at high 
risk of acute kidney injury (AKI)
• AKI significantly increases morbidity and mortality

• Identifying patients at risk for AKI in total arch 
surgery may help to improve outcomes



Aim

• Develop a machine learning model to predict need for renal 
replacement therapy after total arch surgery

• Determine if specific features are associated with increased risk of 
AKI in total arch surgery



Methods
• Retrospective review of aortic database for all patients who underwent total 

arch surgery from 2009 to 2022

• Patients divided into training (70%) and testing (30%) sets with eXtreme
gradient boosting (XGBoost) models

• Included 64 input parameters
• 24 demographic characteristics
• 8 pre-operative, 32 intraoperative variables

• Assess model performance and accuracy with area under receiver operating curve (AUC-ROC) 
and precision with area under precision recall curve (AUC-PR, mean average precision)

• Perform feature analysis to determine impact of input parameters



Results
• 235 patients included in analysis

• Majority of patients Caucasian, 
presented urgently or emergently 
with dissection pathology

• Most patients required distal 
extension with elephant trunk

• AKI requiring renal replacement 
therapy (RRT) occurred in 25 
patients (10.6%) 



Results

• XG boost model 
demonstrated excellent 
accuracy (AUC-ROC 0.88 
for testing set)
• Predictor with 92% 

accuracy on testing data 
set

• Brier Score 0.10



Results: Feature Impact & Value
• SHAP-Violin plot provides 

insight into model 
decision making

• Low pre-operative 
creatinine levels 
associated with increased 
AKI risk
• May be an indicator of 

baseline frailty

• Increased intraoperative 
transfusion, longer 
cardiopulmonary bypass 
time associated with 
increased risk of RRT

Interpreting SHAP Violin plot:

• Descending order of impact on model (highest=most impact)

• Color indicates variable value (for categorical variables, yes=high)



Conclusions

• Machine learning model demonstrated excellent performance in 
predicting patients who would have severe AKI requiring RRT after 
total arch surgery

• Lower pre-operative creatinine, likely indicating frailty, length of 
cardiopulmonary bypass, and increased intraoperative RBC 
administration associated with increased AKI risk

• Predicting which patients are at risk for AKI may help to guide 
clinical decision making



Questions???


