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Robotics 

in Surgery

Evolution of Surgery

– Open surgery: mid-19th

Century

– Minimally invasive surgery: 
late 1980’s

– Robotic (Intuitive) surgery 

With Da Vinci: 1999
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Cardiac Surgery:Definitions and  

overlap between concepts

Minimally invasive 

Minimal access 

Robotically enhanced 

Completely robotically performed

Complexity-risk of error -efficiency
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What are the problems with 

endoscopic  cardiac surgery?
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MINIMAL ACCESS =MINIMALLY 

INVASIVE AORTIC VALVE 
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in SurgeryMIH or ENDOSCOPIC :the 

future is robotic harvesting 

with multiarticulated 

biosensored robots 
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WHEN LITA IS NOT 

AVAILABLE
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in SurgeryMINIMALLY INVASIVE 

PULMONARY EMBOLECTOMY 

=THE NEW GENERATION OF 

EMBOLECTOMY WILL BE 

INTRAVASCULAR ROBOTIC 

CATHETER 
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TRANSABDOMINAL BYPASS 

GRAFTING
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THE ST MARY’S ALGORITHM 
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MINIMALLY INVASIVE ABLATION :A NEW  
PROCEDURE WITH I SNAKE ROBOT
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St Mary’s Robotic Program

First TECAB in UK

First Mitral in UK

First AF Ablation in UK

First ASD Closure in UK

First Epicardial  lead  

First Myxoma excision

First Tricuspid valve repair
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3 to 4 Instrument 

arms

One-piece design 

for quick set up

da VinciTM Surgical System
Slave Unit
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da VinciTM Surgical System
Surgeon Console

• Superior 3-D imaging 

• Hand to eye alignment

• Comfortable ergonomic   

surgeon position

• NavigatorTM camera control

• One-piece mobile unit
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HANDS-EYE ALIGHNMENT

IS PRESERVED
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Minimally Invasive Surgery
Potential benefits

� Less pain

� Shorter recovery

� Fewer complications

Patient-driven

Why so few?
� Steep learning curve

� Many are not trained to hit a technological wall 
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Modeled after the human 
wrist

Full range of motion

High-strength cable system

� Transpose fingers to 

instrument tips

7 Degrees of Freedom 
Instruments

EndoWristTM Instrumentation
Precision and Control
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5 cm
1 cm

2:1 to 5:1

EndoWristTM Instrumentation

Motion scaling

Tremor Elimination
Ambidextrous Capability
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Meeting the Patient Needs:THE 

SURGICAL EVOLUTION

Median sternotomy

MIDCAB

ACAB

TECAB

LAD revascularisation
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Totally Endoscopic obotically Enhanced Coronary Artery Bypass 

(TECAB) on the “beating heart”
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ROBOTIC CLOSURE OF ASD
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ROBOTIC LIMA TAKEDOWN 
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TOTAL ANASTOMOTIC TIME 

TECAB
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TOTAL OPERATIVE TIME 

TECAB
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COMPARATIVE SERIES:1 IN 3 

CONVERSION TO MIDCAB
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arteriotomy
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Mitral valve repair 
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Complex set up 

Robotics 

in SurgeryOPERATING TO THE MITRAL 

FROM THE RIGHT SIDE IS 

MORE DIRECT 
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ROBOTIC MITRAL VALVE 

REPAIR 
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REQUIREMENTS 

Robotics 
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CRITICISMS 
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Surgical Technology Platform

Tele-
manipulators

Image 
Guided 
Robotic 
Surgery

Micro-robots
Perceptual 

Docking
Active 

Constraint
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Who is eligible to do  robotic 

cardiac surgery with safety?

More than 200 off-pump cases

At least 25 MIDCAB lima-takedown

Femoral cannulation in less than 5 min

Training course 

Laboratory practice
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da Vinci System
Newest Technology 

5mm instruments
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Gaze-Contingent Perceptual 
Docking

Depth reconstruction through 
surgeon’s eyes=binocular 

eyetracking and loop the fixation 

point to the robot and compensate 

through the camera
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Binocular Eyetracking=fixation point 
through ocular vergence 

Mylonas et al
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21st century: 
NOTES?

NOS includes the transgastric, trans-douglas, transuterine, 
transurethral and transanal approaches for performing traditional 

intra-abdominal surgery 
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New robotic  designs for cardiac 

surgery
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FLUOROSCENCE IMAGING 

The Operating Room of the Future

Imaging and robotics will be 

integrated in the future cardiac 
surgery OR 
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Questions ?


