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Abstract: 
 
Surgery is a highly technical field that combines continuous decision making with the coordination of spatiovisual 
tasks. The risk of a surgical error can have a tremendous impact on surgical morbidity and mortality. Surgical 
situations may arise that require real-time assistance from a more experienced or more specialized surgeon -- 
though one may not be locally or immediately available. For example, a young and relatively inexperienced 
neurosurgeon may encounter complex vascular anatomy during an aneurysm clipping surgery, and would benefit 
from the assistance of an experienced vascular neurosurgeon. Or, a trauma surgeon may encounter a patient with 
an epidural hematoma requiring urgent surgical evacuation, though the nearest neurosurgeon may be hours away. 
In each instance, the ability for a remote, experienced surgeon to be "virtually" present in the local surgical field 
would have significant value.  
  
The concepts of “telesurgery” and “telepresence” have been evolving rapidly in the last decade.  The term 
“telesurgery” refers to the concept of a remote surgeon in distant vicinity, assisting with or performing a 
procedure on a patient, typically through robotic instrumentation. Similarly, “telepresence” refers to and audio 
and visual interaction between a remote expert surgeon who is supervising a local surgeon, but without direct 
manipulation of the surgical field.  Telesurgery has been applied in a wide variety of surgical fields, across 
continents. The idea of telepresence has been commercialized through the SOCRATES Robotic Tele-collaboration 
System (Intuitive Surgical, Sunnyvale CA), combining robotic surgery with digital tele-station for remote 
instruction, and has been applied to neurosurgery. However, the use of telesurgery with neurosurgical procedures 
remains scarce, largely due to the inadequacy of current robotic technology and the cost of elaborate systems. 
Two neurosurgical robotic systems are commercially available, the NeuroMate (Renishaw, Gloucestershire, UK) 
and PathFinder ( ProSurgics, UK), but these systems are mostly limited to keyhole stereotactic procedures, such as 
biopsy or DBS placement.  



 
While the benefits and drawbacks of robotics in neurosurgery can be debated, telepresence would have 
immediate and unequivocal utility in the delivery of neurosurgical care. A comprehensive and practical 
telepresence system should include: [1] high-definition visualization and depth perception of the surgical field, by 
both the remote and local surgeon, [2] the ability of the remote surgeon to identify anatomy and demonstrate 
surgical techniques in real-time within the actual surgical field, [3] the ability to combine the real surgical field with 
digital and virtual renderings, to augment both surgeons’ view (i.e. “augmented reality”),and [4] an interface using 
standard and available internet protocol. In this presentation, a Virtual Interactive Presence and Augmented 
Reality (“VIPAR”) system for clinical use will be presented, including the results of a demonstration test for a 
carotid endartectomy (CEA) and pterional craniotomy on a human cadaver sample. 
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