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Introduction

Intraoperative imagers provide
neurosurgeons with real-time
information required to maintain
precise navigation during surgery. In
this study, we assessed the
stereotactic accuracy of a compact,
0.15 Tesla (T) intraoperative magnetic
resonance imager (iMRI).

PoleStar N30 iMRI

Methods

Images were acquired using a water-
filled phantom model of the brain. The
phantom was scanned using T1-
weighted, T2-weighted, PSIF, and
FLAIR sequences. Data collected with
the new, 3rd generation iMRI were
compared with those obtained in a
previous study assessing the the 2nd
generation model of this iMRI system.
Additionally, the stereotactic accuracy
of the new system was measured
against that of standard surgical
navigation on a 1.5T diagnostic scan
MRI using T1 weighted images (with
the same water phantom).

PoleStar N30 images

Measurement of stereotactic accuracy

Results

Stereotactic accuracy of the PoleStar
integrated surgical navigation tool on
T2-weighted images
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T2-weighted images acquired with the 3rd
generation iMRI yielded a lower navigation error
than those obtained with the 2nd generation
iMRI (1.28 +/- 0.49 mm vs. 3.15 +/- 0.63 mm
at the 95% CI, p < 0.0001).

Stereotactic accuracy of the PoleStar
N30 integrated navigation tool vs.
"standard" surgical navigation
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Navigation with the 3rd generation iMRI was
more accurate than that using diagnostic MRI.
Mean error with the the 3rd generation device
using T1W images was 1.24 +/- 0.47 mm and
1.28 +/- 0.49 mm with T2W images, vs 2.43 +/
- 0.81 mm for navigation based on T1W images
from the 1.5 T scan (95% CI, p = 0.016 and
0.001, respectively). This higher degree of
accuracy with iMRI-based navigation may reflect
the ability to bypass the registration that is
needed when employing a scan acquired before
surgery, a step that introduces another source
of error into the process.

Conclusions

A high degree of stereotactic accuracy
can be achieved with a compact, low
field iIMRI. Improvements in magnet
design can yield progressive increases
in accuracy, validating the concept of
these devices designed for use during
intracranial surgery. Avoiding the need
for registration between image and
surgical space also can increase
navigation accuracy.
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