
 

 

Towards an open-source pipeline for 
patient-specific neurosurgery simulation 

Release 0.01 

 

Michel Audette1 and Andinet Enquobahrie1 

 

June 18, 2011 

1
Kitware Inc, Carrboro, NC 27510 

 

Abstract 

Surgery simulation is a technology based on interactive biomechanics as well as haptic and visual 

rendering for training novice surgeons. Another important component of a surgery simulator is the 

representation of a patient's anatomy in terms of simple shapes, typically triangles and tetrahedra, 

coinciding with relevant tissues, whose manipulation, cutting and resection is simulated. While this 

technology has so far emphasized generic simulators, increasingly researchers are emphasizing models 

that derive from the images of patients whose pathology collectively are predictive of a significant 

proportion of the future caseload of surgeons. In addition, our philosophy of producing patient-specific 

neurosurgery simulators is to organize the architecture in terms of two parameters: the choice of 

approach- pterional, trans-nasal, frontal and so on, and the nature of the pathology, which in turn 

determines the specific nature of the treatment and choice of tools. This paper describes on-going work on 

the refinement of an open-source software pipeline for producing patient-specific neurosurgery 

simulation, based on segmentation tools such as those available in Slicer and BrainVisa, surface and 

volume meshing, such as public VTK-based tools and Tetgen respectively, and the SOFA simulation 

platform. Practical requirements of the various components of the pipeline, such as resolution control and 

fidelity of surface and volume meshing, and interactive nonlinear mechanics in the biomechanics engine, 

are discussed. 
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