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There must be a final limit to the development of manipulative surgery, the knife cannot 
always have fresh fields for conquest and although methods of practice may be modified 
and varied and even improved to some extent, it must be within a certain limit. That this 
limit has nearly, if not quite, been reached will appear evident if we reflect on the great 
achievements of modern operative surgery. Very little remains for the boldest to devise or 
the most dexterous to perform.

- Sir John Erichsen 1873



Outcomes that 
Matter

• Length of stay and return to pre-morbid 
state

• Cure

• Resolution of the original symptoms

• Successful removal of the tumour

• Avoidance of harm

• Reduced cost



Robotics Improve 
Outcome

• The following, separately or both at 
once, must be true

• Minimal access surgery improves 
outcome

• A high level of surgical precision 
improves outcome

• Haptics improve surgical precision



Touch in Diagnosis

• Palpation

• Determination of involvement of underlying structures

• Largely superceded by imaging modalities such as 
ultrasound and CT scan for complex lesions.



Agreement between histological assessment of 
tumour

Endorectal ultrasound – 69%

MRI – 94%

Digital rectal examination – 65%
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Touch in Open 
Surgery

• Taken for granted in open surgery

• Facilitates:

• 3 dimensional reconstruction of the surgical 
field

• Reconstruction of the ‘layers’ of tissue

• Warns of danger (heat / injury)



Monocular 
Vision and the 

Surgeon

• Single eyed drivers have 7x more accidents than 
drivers with 2 eyes.

• Loss of stereopsis results in difficulties in hand 
eye coordination.

• Yet Surgeons have been operating with 2D 
vision laparoscopically since 1901.

• The benefits of 3D laparoscopy is still 
controversial.









Successfully Achieving 
Outcomes Depend on Existing 
Understanding of Disease 
Processes and Treatment

• Thomas Kuhn’s hypothesis
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We Have 
Solved the 
Problem of 

Cancer 
without 

Surgery for 
some Tumours

Surgery not required

• Lymphoma

• Leukaemia

Surgical Debulking

• Germ Cell Tumours

Surgery is still the most cost effective way of 
treating solid organ tumours



The Paradigm of the 
Total Mesorectal 

Excision in Treatment 
of Rectal Cancer















Perfect TME 
= Good Oncological 

Outcome

Successful MIS = 
Improved recovery





















The Paradigm of the R0 
Resection:
Complete Removal of 
the Tumour Improves 
Outcome











Summary



Summary

• Outcomes that matter in Surgery are patient 
specific.

• For Robotic haptic augmentation to improve 
Surgery, it must continue to hold true that 
minimal access and improved precision 
improves outcome.

• Outcomes are dependent on existing Paradigms 
in Surgery.

• Surgeons compensate for their inherent 
limitations.



Summary

• It may take new technology for new surgical 
paradigms to emerge to take maximal advantage of 
it.

• Precision surgery in small spaces far away from the 
area of access is the natural limiting factor in open 
surgery – this is likely where Haptics augmentation 
of minimal access surgery can do the most.

• Haptics can most help in helping the Surgeon’s 
mental representation of the surgical field (even 
outside the field of vision) and to allow appreciation 
of the relationship of disease processes with 
surrounding tissue.
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