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Introduction:  

Cardiac surgery is often a life-saving intervention for patients with severe 

cardiovascular diseases. However, it is also associated with a considerable risk of 

postoperative complications, which can lead to increased morbidity, prolonged hospital 

stays, and even mortality. Common complications include infections, cardiac 

dysrhythmias, renal failure, and respiratory issues, each of which can significantly 

impact recovery and quality of life. 

Despite advancements in surgical techniques and perioperative management, the 

incidence of these complications remains a pressing concern. Traditional risk 

assessment tools, such as the Euro SCORE and the Society of Thoracic Surgeons 

(STS) risk score, provide a generalized estimation of risk based on demographic and 

clinical factors. However, they often lack the granularity needed to predict individual 

patient outcomes accurately. This limitation can result in either inadequate monitoring 

of high-risk patients or unnecessary interventions in those with lower risk, ultimately 

compromising patient care and resource utilization. The complexity and variability of 

patients undergoing cardiac surgery further complicate risk prediction. Factors such as 

age, comorbidities, type of surgery, and intraoperative variables all contribute to the 
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overall risk profile of each patient. Therefore, a more nuanced and data-driven 

approach to risk assessment is essential. 

Objectives:  

• Data Collection: Gather patient data from pre-surgery, intra-operative, and 

post-surgery phases, including age, medical history, blood pressure, and 

surgery details. 

• Risk Prediction Model: Use machine learning algorithms (e.g., Random Forest, 

Logistic Regression) to predict the likelihood of post-surgical complications like 

infections, stroke, or heart attacks. 

• Clinical Support: Provide a tool for clinicians to monitor patient risk levels after 

surgery and make informed decisions about patient care. 

Methodology:  

Data Collection 

Patient Demographics: 

• Age 

• Gender 

• BMI 

• Comorbidities (e.g., diabetes, hypertension) 

Surgical Details: 

• Type of surgery (e.g., CABG, valve replacement) 

• Duration of surgery 

• Urgency of surgery 



48th Series Student Project Programme (SPP): 2024-25 – Synopsis of the Project 3 

Preoperative Data: 

• Preoperative laboratory results (e.g., renal function, hemoglobin levels) 

• Functional status (e.g., NYHA classification) 

Postoperative Data: 

• Length of stay 

• Complications (e.g., infection, stroke, arrhythmias) 

2. Feature Engineering 

• Risk Scores: Calculate existing risk scores (e.g., Euro SCORE, STS score) 

for additional insights. 

• Categorical Encoding: Convert categorical variables (e.g., gender, type of 

surgery) into numerical formats. 

• Normalization: Scale continuous variables to improve model performance. 

3. Model Selection 

Algorithms to Consider: 

• Logistic Regression 

• Random Forest 

• Gradient Boosting Machines (e.g., XG Boost) 

• Neural Networks 

• Support Vector Machines 

Model Evaluation: 

• Split the dataset into training and testing sets. 
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• Use cross-validation to ensure robustness. 

• Evaluate using metrics such as AUC-ROC, accuracy, precision, recall, and F1 

score. 

 

Result : 

Developing a predictive model for postoperative complications in cardiac surgery 

represents a significant advancement in the field of patient care. By utilizing 

comprehensive data analysis and machine learning techniques, this model can 

transform how healthcare providers approach surgical planning, execution, and 

postoperative management. 

Key Benefits 

1. Enhanced Patient Safety: By accurately identifying high-risk patients, 

clinicians can implement targeted interventions, improving overall patient safety 

and reducing the likelihood of adverse events. 



48th Series Student Project Programme (SPP): 2024-25 – Synopsis of the Project 5 

2. Personalized Care: The model supports a more personalized approach to 

care, allowing healthcare teams to tailor preoperative assessments and 

postoperative management strategies to individual patient needs. 

3. Operational Efficiency: With better risk stratification and resource allocation, 

healthcare institutions can optimize their operations, potentially reducing costs 

associated with prolonged hospital stays and readmissions. 

4. Improved Outcomes: By proactively addressing risk factors and complications, 

the model can lead to better surgical outcomes, including reduced morbidity and 

mortality rates, which are critical for enhancing the reputation and performance 

of healthcare facilities. 

5. Data-Driven Decision Making: The insights gained from the model can guide 

clinical decision-making, foster continuous improvement initiatives, and promote 

a culture of quality and safety within surgical teams. 
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