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Less experts

Reducing costs

More	procedures

Higher expectation	for	better outcome

Gallagher, A. and G. O'Sullivan (2012). Fundamentals of Surgical Simulation: Principles and Practice, Springer London
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� Challenges
� Complexity
� Variability
� Human 

factors

� S3PM Methodology
1. Models
2. Abstraction
3. Synthesis
4. Acceptability
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Actions

Steps

Phases

Procedure Brain	
tumor	
surgery

Opening

Skin	
incision

Clean	Skin	
with	
Cotton

Cut	Skin	
with	

Scalpel

Cut	Skin	
with	

Scalpel

Cut	Skin	
with	

Scalpel

Craniotomy
Dura	
matter	
opening

Access Resection	 Closure



OntoSPM Ontology



OntoSPM Collaborative 
Action

� Started in June 2016

� 15 european groups

� Collaboration action 
� Web site / wiki : https://ontospm.univ-rennes1.fr
� Monthly Technical Committee meetings
� Bi-Monthly Steering Committee meetings

Available at http://ontospm.univ-rennes1.fr



OntoS3PM Ontology
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Extension of the core ontology to cover the needs of the different scenarios
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Surgical Process Mining
� Generic model representing the possible 

scenarios of the surgical procedure from
observations

• Test and Flip nets
• Extension of Elementary Nets 

• Capture causality, conflict and 
concurrency between actions

• Generalize from few observations
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Generic Scenario Manager
Scenario Engine



Generic Scenario Manager
Scenario Engine

• Collaboration 
between actors (real 
and virtual)

• Manage interaction

• Modularity
• Compatible with

Test&Flip





Acquisition of data as 
Surgical Process

Model
(iSPM)

Derivation of 
Generic Surgical
Process Model 

(gSPM)

Integration of gSPM
in a Collaborative 

Virtual Environment
for Training



Prototyping





Vitrail
Virtual reality based training simulator 

for Neurosurgical Scrub Nurse



� Scene :
� 388 objects 
� 138 usable

� Scenario
� 944 places
� 520 transitions
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