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Application of magnetic resonance angiography and virtual reality technique in preoperative planning for

sphenoid ridge meningioma
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[Abstract] Objective To explore the application of magnetic resonance angiography and virtual reality technique in pre-
operative planning for sphenoid ridge meningioma. Methods Ten patients with sphenoid ridge meningiomas were examined by
brain CT, MRI and MRA before operation. Then the image data were transferred to the Dextroscope system. The images were
reconstructed using the Radiodexter software to display the three dimensional image. The tumor and its adjacent anatomic
structures could be viewed and the system tools allowed for simulation of the operation, so the full information of the tumor,
basilar texture, and nerves and vessels could be obtained. A pre-operative planning was done and was compared with intra-
operation situation. Results The virtual reality images of the 10 cases were successfully conducted, and all the procedures were
performed according to the pre-operative planning, with a consistent rate of 100%. Radical resection was achieved in all the 10
patients and there were no sequelea. Conclusion Magnetic resonance angiography and the virtual reality system can provide the
information of tumor and its adjacent structures, so it can help the neurosurgeons in planning the details for operation,
contributing to operation safety and tumor resection.
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Fig 1 Pre-operation planning for right sphenoid ridge meningioma by virtual reality

A-C: A female patient, 44-year-old, presented with intermittent headache for about 10 years; pre-operation head CT and MRI indicated right
sphenoid ridge meningioma. D: Brain MRA showed that the right middle cerebral artery was pushed by the tumor. E-F: The spacial relationship
of tumor with its adjacent arteries was clearly displayed by the virtual reality, and could be evaluated from different directions. G: Post-operation

head CT showed that the tumor was removed
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