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Less experts

‘ Reducing costs

More procedures

Higher expectation for better outcome

2r, A. and G. O'Sullivan (2012). Fundamentals of Surgical Simulation: Principles and Practice
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S3PM Methodology
1. Models

2. Abstraction

3. Synthesis

4. Acceptability
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OntoSPM Ontology

@ surgical-procedure-stage
@installing-the-patient
@ performing-surgery
@ post-operative-cleaning-of-the-patient

Al ® action| @ provisioning-anesthesia
v ©human-action @ releasing-the-patient-from-the-surgical-room
» O human-interaction @ sterilizing-the-patient
© language-act ©® welcoming-the-patient-in-the-surgical-room

» @ observation-by-human
v @ physical-action-by-human
v @ action-affecting-physical-object
@ cleaning-an-object
@ coagulating-a-bleeding-tissue
» @ cutting-an-object
» @ fixing-an-object

v ©role
v O affected-physical-object
@ giving-an-object @injected-substance

® grabbing-an-object @injection-site

@ holding-an-object v @ human-actor )
» ©holding-out-an-object v ©healthcare-professional

®injecting-a-substance @ anaesthesiologist
» @ moving-an-object @assistant
@ receiving-an-object v @nurse .
@ removing-an-object .apesthe_sna—nurse
@ sucking-an-object @ circulating-nurse
» @ suturing-an-object @ scrub-nurse
v O medical-device-action @'surgeon
@ data-processing-action » @interaction-role
@ patient

© human-effector
“input-data
“instrument-effector
“ output-data

© blood_sucking_step

' bone_flap_elevation_step
 drapes_application_on_head_step

@ dura_mater_detaching_step

© hemostasis_step_in_dura_mater_opening_phase
© hemostasis_step_in_skull_opening_phase
“instruments_clearance_after_opening_step
“instruments_preparation_before_opening_step
 periosteum_removal_step

' scalp_incision_step

© scalp_reflection_step

@ skull_drilling_step

@ skull_opening_step

@ surgical_safety_checklist_step

© use_of_bone_wax_step

v
v ©physical-object
v ©amount-of-matter
©®amount-of-blood
© bee-wax
© bone-powder
v @ physiological-saline-solution
@ Ringer-lactate-solution
v ©body-part
» @anatomical-structure
» @ biological-liquid
@ functional-structure
@incision
©human
v ©medical-device
©imaging-device
v @ surgical-furniture
@ anesthesia-table
@ operating-table
@ operating-trolley
@ reserve-table
» @ surgical-instrument
@ surgical-microscope
@ surgical-navigation-s
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OntoSPM Collaborative

Action
e 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

ble at hitp://ontospm.uni
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OntoS3PM Ontology

Extension of the core ontology to cover the needs of the different scenarios

¥ @ 'moving an object'
@ 'holding an object out'
v © 'moving apart an object’
@ 'detaching the dura mater'
© 'detaching the muscle'
@ 'detaching the scalp'
@ 'stripping the bone flap'
v @ 'positioning an object’
@ 'applying a watery compress'
v 4 'positioning an object in some place'
v @ 'changing hands'
@ 'changing hands from left to right'
@ 'changing hands from right to left'
@ 'dropping an object in some place'
@ 'filling a hole in skull with bone wax'
@ 'fixing an object in some place'
@ 'inserting an object in some place'
* @ 'moving the content of a container into another container'
@ 'extracting the content of a container into another container'
@ 'injecting the content of a container into another container'
) 'pouring the content of a container into another container'
) 'placing a covering object on something'
@ 'placing a silastic loop on one's wrist'
@ 'placing an instruments' pack on the operating trolley'
© 'placing an instruments' storage case on the operating trolley'
@ 'putting an object in the trash bin'

@ 'surgical material'
© 'absorbent towel'
@ 'adhesive bandage'
@ 'ampoule of physiologic serum'
© 'bottle of alcoholic antiseptic solution'
@ 'bottle of local anesthetic'
) 'bottle of non alcoholic antiseptic solution’
@ cannula
v ¢ 'large calibre cannula’
¥ @ 'metallic large calibre suction cannula'
@ 'metallic large calibre suction cannula in paper packaging'
v @ 'plastic large calibre suction cannula’
@ 'plastic large calibre suction cannula in paper packaging'
v @ 'sindou cannula'
@ 'sindou cannula 1.2mm'
@ 'sindou cannula 2.5mm’
@ 'sindou cannula 2mm'
@ compress
@ 'gauze compress 7.5x7.5cm’
¥ & 'hemostatic gauze 10x20cm’
© 'hemostatic gauze 10x20cm in paper packaging'
v & 'prepared piece of hemostatic gauze'
@ 'prepared piece of hemostatic gauze with bone wax'
@ 'watery compress'
@ cotonoid
¥ @ 'neurosurgical patty'
@ 'large neurosurgical patty 25x76mm’
@ 'long neurosurgical patty 13x51mm'
© 'medium neurosurgical patty 13x25mm’
@ 'small neurosurgical patty 13x13mm'
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[
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Models: Abstraction: Synthesis:

Integration of gSPM in a

Acquisition of data as Surgical Derivation of Generic Surgical

Process Model Process Model (gSPM) Collaborative Virtual

Environment for Training
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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 Petri Net

: . Synthesis
® Generalize from few observations /
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Scenario Engine
Scenario ‘ ¢ CO”&bOI‘atiOl')

Virtual

i between actors (real
"j: and virtual)

® Manage interaction
Modularity

v ® Compatible with
Test&Flip

Virtual
Environment
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Vitrall
Virtual reality based training simulator
for Neurosurgical Scrub Nurse
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* Scene : |
® 338 objects

e 138 usable é‘f
» Scenario @ L

® 944 places
e 520 transitions
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