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Modern Digitalized RobotModern Digitalized Robot

. 

K-bot has a feminine face and is capable of 28 facial movements, 

including smiling, sneering, furrowing her brow 

and arching her eyebrows. She also has cameras in her eyes to 

recognize and respond to humans. 

David Hanson, the University of Texas, Dallas, USA
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What surgical robotics is?



Surgical Robotics - Advantages

• Superior visualization

– True-life 3-D vision

• Enhanced dexterity

– Fingertip control of 

EndoWrist® Instruments

– 7 degrees of freedom

• Superior ergonomics

– Comfortable seated 

posture



Surgical Robotics - Disadvantages

• High purchase and maintenance cost

• Bulky machine

• The potential possibility of intra-operative 

mechanical failure



The Fundamental Concept 

Robotic Technology

From tissue and instrument

to 

Information and energy



What surgical robotics is?

The competitor of surgeon  (X)

The partner of surgeon  (O)

An assistant to provide patient-centered 

medical care



Evolution of SurgeryEvolution of Surgery

• 1st Generation: Open surgery

• 2nd Generation: Laparoscopic surgery

• 3rd Generation: Robotic Surgery



Evolution of Laparoscopic SurgeryEvolution of Laparoscopic Surgery



Consensus from

World Congress of Endoscopic Surgery – 2000, Singapore

Panelists:

M. K. Li     (Hong Kong)    M. Gagner (U.S.A.)

A. W. Chiu       (Taiwan) P. Miccoli (Italy)                  

S. Mercan (Turkey) Q. Y. Duh (U.S.A.)

E. Lezoche (Italy)   J. B. Petelin (U.S.A.)

Laparoscopic adrenalectomy is the treatment 

of choice for benign adrenal tumor



Laparoscopic surgery is evolving 

rapidly.



Established Laparoscopic Procedures

� Pelvic LN dissection

� Renal cyst unroofing

� Ureteroureterostomy

� Adrenalectomy

� Nephrectomy

� Nephroureterectomy

� Radical prostatectomy

� Living donor nephrectomy

� Radical cystectomy

� ………….. Invited Speech                                           

19th World Congress of Endourology, 

Bangkok, Thailand, 2001

The future of laparoscopic surgery is 

reconstructive oncology.



Reduction of range Only 4 DOF (instead of 6)  of motion

2-D vision No stereovision (2-D camera & display)

Impaired eye-hand Disorientation between real and visible

coordination movements

Reduced haptic sense Only minimal tactile feedback

Limitations of Laparoscopic Surgery



Robotic Surgery - Da Vinci System



 ROBOTIC SURGERY



ROBOTIC SURGERY

Current Surgical Applications

CARDIAC SURGERY 

• May, 98’, Carpentier et al: 1st robotic cardiac   

surgery (ASD, MV repairs)  (da Vinci)

• 98’, Mohr & Falk in Leipzig:  

1st CABG under open

incision (da Vinci)

by 4/00, 131 cases



Robotic Surgery

Current Surgical ApplicationsCurrent Surgical Applications

CARDIAC SURGERYCARDIAC SURGERY

• Oct., 99’:  World 1st beating heart CABG’s at 

London Health Sciences Centre,  London, Ontario, 

Canada. (Zeus Robotic Surgical System)

• Jan., 2000:  German group beating heart 

CABG’s using (da Vinci Surgical System )
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Complex Intracorporeal Suture


