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Introduction

•Post-operative transfusion in cardiac surgery has 
been linked to adverse post-operative outcomes

•Machine learning models for red blood cell (RBC) 
transfusion have not been applied to aortic surgery



Aim

• Develop a machine learning model to predict need for post-
operative transfusion in elective aortic surgery

• Assess feature value to determine impact on risk of red blood cell 
transfusion



Methods

• Retrospective review of aortic database for all patients who 
underwent elective aortic 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)
• Determine model performance depending on aortic procedure

• Perform feature analysis to determine impact of input parameters



Results

• 543 total patients 
included in analysis
• Majority male, 

Caucasian, aneurysmal 
pathology, hemiarch 
replacement

• 265 patients (48.8%) 
received post-operative 
RBC transfusion 



Results

• XG boost model 
demonstrated excellent 
accuracy (AUC-ROC 0.79, 
AUC-PR 0.56)

• By procedure:
• Root (AUC-ROC 0.73)

• Hemiarch (AUC-ROC 0.82)

• Total Arch (AUC-ROC 0.72)



Results: Feature Impact & Value
• Provides insight into model 

decision making
• Increased Risk:

• Extended circulatory arrest
• Lower pre-operative, nadir 

hemoglobin
• Antegrade cerebral protection
• More intraoperative 

transfusion of platelets or 
RBC

• Prior sternotomy
• Less impact seen by FFP 

transfusion, bladder 
temperature, CPB time, 
thrombocytopenia, social 
vulnerability (SVI)

Interpreting 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 receive post-operative RBC 
transfusion after elective aortic surgery
• Strong performance in procedure subsets

• Extended circulatory arrest, usage of antegrade cerebral perfusion, 
baseline anemia and intraoperative bleeding strongest predictors

• Baseline thrombocytopenia, length of cardiopulmonary bypass, 
nadir bladder temperature not as impactful



Questions???


