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BACKGROUND: Intraoperative ultrasound (iUS) is an excellent aid for neurosurgeons to
perform better and safer operations thanks to real time, continuous, and high-quality intra-
operative visualization.

OBJECTIVE: To develop an innovative training method to teach how to perform iUS in
neurosurgery.

METHODS: Patients undergoing surgery for different brain or spine lesions were iUS
scanned (before opening the dura) in order to arrange a collection of 3-dimensional, US
images; this set of data was matched and paired to preoperatively acquired magnetic
resonance images in order to create a library of neurosurgical cases to be studied offline for
training and rehearsal purposes. This new iUS training approach was preliminarily tested
on 14 European neurosurgery residents, who participated at the 2016 European Association
of Neurosurgical Societies Training Course (Sofia, Bulgaria).

RESULTS: USim was developed by Camelot and the Besta NeuroSim Center as a dedicated
app that transforms any smartphone into a “virtual US probe,” in order to simulate iUS
applied to neurosurgery on a series of anonymized, patient-specific cases of different
central nervous system tumors (eg, gliomas, metastases, meningiomas) for education,
simulation, and rehearsal purposes. USim proved to be easy to use and allowed residents
to quickly learn to handle a US probe and interpret iUS semiotics.

CONCLUSION: USim could help neurosurgeons learn neurosurgical iUS safely.
Furthermore, neurosurgeons could simulate many cases, of different brain/spinal
cord tumors, that resemble the specific cases they have to operate on. Finally, the library
of cases would be continuously updated, upgraded, and made available to neurosurgeons.
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