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WHERE HAVE WE BEEN, WHERE ARE WE, 

AND WHERE ARE WE GOING?
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Pediatric Cardiac Surgery
Past, Present, and Future



Original Cardiac Surgery OR



Modern Cardiac Surgery OR
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Paradigm Shift



5
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Early Intracardiac Operations
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Inflow Occlusion and Hypothermia



The Problems:
• Anticoagulation

• Reversal agent

• A Pump

• Oxygenator
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Cardiopulmonary Bypass
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Pumps



The Problems:
• Large Blood Prime

• Large Surface Area

• Clotting Issues

• Massive Air Interface

• Air Embolism
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Screen Oxygenator



The Problems:
• Large Blood Prime

• Large Surface Area

• Clotting Issues

• Massive Air Interface

• Air Embolism
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Bubble Oxygenator
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Monkey Lung Oxygenator
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Membrane Oxygenator
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Outcomes of Pediatric Cardiac Surgery
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Cross Circulation
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Cross Circulation
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The Era of Cardiopulmonary Bypass
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Modern Mortality Rates



• Uniformly fatal before 

1983

• Invention of Norwood 

Procedure

• “The First Twenty”
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Case Study: Hypoplastic Left 

Heart Syndrome
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Plateauing Results



• The large barriers to entry have been addressed

• Reduction in mortality where it can be avoided

• Refinement in technique

• Refinement of technology

• Streamlining processes

• Protocolization

• Etc….

• The Focus of the PAST and PRESENT was Mortality

• The Future MUST Focus on Quality of Life

• The Future REQUIRES Paradigm Shifts
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Transitioning from Present→Future



• Reduction in Interventions

• Reduction in deleterious effects from 

CHD and its treatments 

• Minimize residual lesions

• Maximize cardiac output

• Improve Neurodevelopmental Outcomes
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Quality of Life
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Novel Valves



• In Vitro Culture and Growth

• Populating Human Scaffolding

• 3-D Printing?
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Novel Tissue



• Xenotransplantation

• Bioengineered Human Hearts
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Cardiac Transplant

Gal (-)

Neu5Gc (-)

Sda (-)
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Regenerative Technologies



1. Understanding the genetic 
basis for disease

2. Identifying targets for 
intervention

3. Identifying timing for 
intervention

4. Possessing the technology 
to safely intervene
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Stop the Problem Before It Starts
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QUESTIONS 

& DISCUSSION
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