| hd |

NRC Publications Archive
Archives des publications du CNRC

Surgical Simulation Metrics
Choudhury, Nusrat; Delorme, Sebastien

NRC Publications Archive Record / Notice des Archives des publications du CNRC :
https://nrc-publications.canada.ca/eng/view/object/?id=26d8787f-f707-4640-a439-e9527954320c
https://publications-cnrc.canada.ca/fra/voir/objet/?id=26d8787{-f707-4640-a439-e9527954320¢c

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’accés a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la
premiére page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

 Ld

National Research  Conseil national de C d
Council Canada recherches Canada ana a



NRC-GHI-4 Research Program: Patient-Specific Virtual Reality Systems for Surgical Oncology

Surgical Simulation Metrics

N. Choudhury, S. Delorme.
Industrial Materials Institute, National Research Council Canada

This study is part of a program aiming to develop a simulator for training neurosurgeons to
perform brain tumour resections. The “see one, do one, teach one” apprenticeship model
currently used in residency programs can no longer be relied on as the sole method for
teaching. Alternative tools must be developed that allow some of the training to be done outside
of the operating room and without the requirement for a mentoring experienced surgeon to be
present at all times. Virtual Reality (VR) simulators have a number of advantages. In addition to
allowing trainees a way to develop surgical skills outside of the operating room without any risk
to the patient, they can provide objective and timely feedback in the form of performance
metrics.

Metrics are “scores” that provide the training resident with feedback on errors and proficiency
demonstrated during performance. In order for metrics to be useful for training, certification and
re-certification, they must deliver useful, valid and reliable feedback akin to that of a mentoring
surgeon. Commercially available surgical simulators use metrics such as: 1) time to accomplish
a full procedure or a basic task; 2) path length of tool tip; 3) errors, including occurrence of
bleeding, damage to critical anatomical structures, etc. These metrics do not always
discriminate between novice and experienced users.

The focus of this study is to define surgical simulation metrics to help the trainee develop skills
ranging from basic motor skills to decision making, for both microscopic and endoscopic
neurosurgery. The simulator will include basic neurosurgical scenarios and patient case
scenarios to train on, with associated metrics. This work includes the definition and
implementation of metrics for the simulator. The metrics used for the evaluation of performance
during a basic task include: 1) amount of tumour and healthy tissue removed; 2) damage to
critical structures; 3) distance to target; 4) forces used: S) bleeding time. To our knowledge,
metrics for scoring performance during procedures does not exist for neurosurgery. As such,
the proposed procedural metrics are inspired from a global rating scale developed for general
surgery [1]. The metrics will be implemented in the simulator such that a score will provide
feedback in real-time during training. To ensure their relevance, these metrics will be validated
against expert evaluations of performance of trainees in both the operating room and on the
simulator.
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