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There is no 
more science 
in surgery 
than in 
Butchering

Lord Thurlow
1811,Parlimentary 
debate on 
establishment of Royal 
College of Surgeons



Anaesthesia

Morton Ether Inhaler (1846)



Asepsis

Joseph Lister 1867 

Carbolic acid



Penicillin

Alexander Fleming     1926



Open Surgery



Laparoscopic Surgery



Evolution of Surgery







Da Vinci Density

Country Dv Systems Population (mills) Systems / Mills 

    USA 2223 318 6.99 

Switzerland 26 8 3.25 

Belgium 33 11.2 3 

Sweden 26 9.6 2.7 

Denmark 15 5.6 2.68 

Norway 11 5.1 2.15 

Japan 193 126.7 1.53 

Italy 81 59.9 1.35 

France 86 66.6 1.29 

Holland 20 16.8 1.19 

Taiwan 24 23.4 1.02 

Korea 47 50.2 0.93 

Germany 73 80.2 0.91 

UK 47 63.7 0.73 

Canada 25 35.3 0.7 
 



Country Hospital Name Procedures Specialties

United Kingdom Guy's Hospital 495 1

United Kingdom South mead Hospital Bristol 491 1

United Kingdom Freeman Hospital Newcastle 458 6



European Multi-speciality Robotic Centres

Country Hospital Name Specialties

Finland HUS / Meilahden sairaalat, LOS 6

United Kingdom Freeman Hospital Newcastle 6

France CHU de Rennes 5

Netherlands
Utrecht Medical Center (UNIVERSITAIR MEDISCH 
CENTRUM UTRECHT 5

France Hôpital Européen Georges Pompidou (HEGP) 5



Targeting 
precision <0.2mm

Cranial and spinal 
<0.95mm

Moving targets 
with respiratory 
tracking  1.5mm

Cyberknife

http://www.iec.ch/etech/2011/etech_0711/pic_ind/ind-2_cyberknife_lrg.jpg
http://www.iec.ch/etech/2011/etech_0711/pic_ind/ind-2_cyberknife_lrg.jpg


Neuromate

RobodocMakoRobot

ZEUS

Additional Robotics Systems



OPTIMISATION

MINITURISATION

INTRALUMINAL

IMAGING

INTEGRATED SURGICAL SYSTEMS

Future of Robotic Surgery



Future Robotic Systems



Amadeus

Titan Medical Inc. (CA)

FDA submission  2014



Miniaturisation



Evolution of Cholycystectomy

SINGLE PORTLAPAROSCOPICOPEN

http://www.google.co.uk/imgres?imgurl=http://www.columbiasurgery.org/scarless/img/pic_abdominalscar.jpg&imgrefurl=http://www.columbiasurgery.org/scarless/surgselct.html&usg=__TTKC2c5khFF4mHnmO-oJG1Um6MY=&h=166&w=190&sz=5&hl=en&start=16&zoom=1&tbnid=Z5Zsim1fuJvf2M:&tbnh=90&tbnw=103&ei=L6DqUOXLIqnS0QXZnYGIAw&prev=/search?q=single+port+abdominal+surgical+scars&hl=en&safe=vss&gbv=2&sout=1&tbm=isch&itbs=1
http://www.google.co.uk/imgres?imgurl=http://www.columbiasurgery.org/scarless/img/pic_abdominalscar.jpg&imgrefurl=http://www.columbiasurgery.org/scarless/surgselct.html&usg=__TTKC2c5khFF4mHnmO-oJG1Um6MY=&h=166&w=190&sz=5&hl=en&start=16&zoom=1&tbnid=Z5Zsim1fuJvf2M:&tbnh=90&tbnw=103&ei=L6DqUOXLIqnS0QXZnYGIAw&prev=/search?q=single+port+abdominal+surgical+scars&hl=en&safe=vss&gbv=2&sout=1&tbm=isch&itbs=1


Micro Robots



Intraluminal



Intra Vascular RoboticSystem



Screening 
capsule –no 
locomotion

Diagnostic capsule -
magnetic locomotion 
and optical biopsy

Therapeutic capsule –
diagnostic capsule + biopsy module 
(anal insertion preferable)

Endoscopic capsules-VECTOR



Imaging

file://localhost%5C%5Cupload.wikimedia.org%5Cwikipedia%5Ccommons%5C9%5C92%5CRembrandt_-_Der_reiche_Narr.jpg
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Image Fusion

http://www3.gehealthcare.co.uk/en-GB/Products/Categories/Interventional_Image_Guided_Systems/~/media/Images/Product/Product-Categories/Interventional-X-ray/IGS-for-Hybrid-OR/igs_hybridor_plan_endovascular_aneurysm.jpg
http://www3.gehealthcare.co.uk/en-GB/Products/Categories/Interventional_Image_Guided_Systems/~/media/Images/Product/Product-Categories/Interventional-X-ray/IGS-for-Hybrid-OR/igs_hybridor_plan_endovascular_aneurysm.jpg




In Vivo Imaging



In Vivo Imaging



Robotic Companies to Watch



Integrated Surgical System



Image Guided Hybrid Surgery Institute IHU



• Transcend human limitation in surgery

• Increase consistency and quality

• Promote better outcomes

• Cost effective surgical processes

Future Robotic Surgery






