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Abstract
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Analysis of radiologic images for pediatric neurosurgical procedures typically involves review of multiple, separate, two-dimensional stacks of scans that are presented individually.  This exercise can be time-consuming and the end-goal of an assembled three-dimensional structure in the mind’s eye can be inaccurate.  Virtual reality (VR) surgical planning stations construct three-dimensional renderings for users, synthesizing multiple imaging modalities into one platform that can be navigated with immersive lenses in a 360 degree experience.  The authors use VR technology to prepare for tumor, epilepsy, arteriovenous malformation (AVM) and hydrocephalus surgery in children.  Pediatric patients undergoing neurosurgical procedures at the University of California San Francisco Benioff Children’s Hospitals were included in this study.  Images were processed on the Surgical Theater Virtual Reality surgical planning station.  Virtual models were evaluated pre-operatively by surgeons and with patients/families in patient engagement sessions in the outpatient clinic.  Questionnaires were distributed to assess the technology’s impact on patient/family understanding and anxiety. Preliminary surgical plans as designed by standard two-dimensional reviews were often modified as a result of 360-degree virtual fly-throughs.  Furthermore, anatomy was often visualized in three-dimensional viewing that was poorly-visualized in two-dimensional imaging. No significant delays were recorded as a result of VR analysis.  All patients and families reported increased understanding of their pathology and surgery as well as a decrease in their anxiety. Virtual planning is a useful adjunct in the preparation of neurosurgical procedures in children.  This immersive technology is an efficient, time-saving method for surgeons to visualize complex anatomic relationships.  VR can reveal anatomy that is poorly-represented or not visualized using conventional imaging reviews.  Coordination of intraoperative VR navigation is seamless with standard neuronavigation systems.  In addition to increased understanding of the diagnosis and treatment, pediatric patients and their parents report a significant reduction in anxiety levels as a result of their VR sessions.
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