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The Future of Intraoperative MRI
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Brigham and Women's Hospital, Harvard Medical School, USA

The concept of the Intraoperative Magnetic Resonance Image-Guidance was first
envisioned in 1990 in the Image Guided Therapy (IGT) Program at Brigham and
Women' s Hospital, Harvard Medical School. This program in collaboration with
General Electric introduced an open configuration Magnetic Resonance Imaging
(MRI) system, the SIGNA SP with the nickname of “double doughnut” which is
referred to the special configuration of the system. The first of its kind, this
scanner was located in a fully functional cperating room which was suitable for
open neurosurgical procedures. During interventional procedures and surgeries
the patient stayed on the MRI table which was also the operating room table.
This novel MRI configuration that was based on novel magnet design and technology complemented and
augmented the neurosurgeons’ vision and enabled them to see beyond and “under” the exposed surfaces

and to discriminate tumors from normal tissue. MRI-guidance not only improved localization and targeting
of the tumors, but also, within the limits of MRI s contrast and spatial resolution, identified their margins-a
critical step to ensure complete surgical removal . Since then real-time or iterative intraoperative MR
imaging at the Brigham has guided over 3,000 surgical and interventional procedures. Those procedures,
among others, inciuded open brain surgeries, MRI-guided interstitila faser thermal ablations, MRI-guided
Focused Ultrasound Surgery, endoscopic sinus surger. Coupled with new therapy devices and surgical
navigation these systems took on a pivotal role in opening new directions in the surgical management of
cancer in general and in neurosurgery of malignant brain tumors in particular within a short period many
new interventional and/or intraoperative MRI centers were established around the world and intraoperative

MRI and the MRI-guided procedures became widely accepted in neurosurgery.
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