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Photograph of the transversal axial MR-lmage of the phantom, visualizing the gadolinium-

filled tubes as points with drawings the circle.
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Fig 2. MR stereotactic target localizer with head Immobilizer ring in Photon Knife radiosurgery
system.
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Fig 3. Schematic diagram illustrating the coordinate system of experimental MR localizer (A) and
the points of N-shaped bars in sagittal scan image (B).
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Table 1. Widths of 3 points for designed MR stereotactic device and its height in three
different axis.

Image Wi Hi w2 H2 W3 H3 nR S
Axial 100 170 100 170 100 170 Y,=215

Sagittal 170 170 150 150 100 170 X.=-W/2
Coronal 100 170 150 150 100 170 Z.=-H/2

Axial . Width W1 and height H1 represent N-type bars of right, W2, H2 for left and W3, H3
for posterior of patient head.
The Width W1 and height H1 in sagittal image represent the anterior, vertex and posterior
of patient image, in sequence.
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Table 2. Computation of target positions in axial, sagittal and coronal MR image.

Target Actual Calculated
No. Axis Coordinate Axial Sagittal Coronal

X 10.0 8.6 8.7 8.3

1 y 95.0 95.2 94.3 95.6
Z 10.0 113 111 8.7

2 X -10.0 -10.8 -11.3 -114
y 130.8 130.7 131.0 131.1

-10.0 -11.1 -9.1 -85
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Fig 4. Axial view of MR image with scan positions (a), sagittal view with target localization
(b) and coronal image (c).

Table 3. Computation of target positions in axial, sagittal and coronal CT image.

Target Actual Calculated
No. Axis Coordinate Axial Sagittal Coronal

X 10.0 9.7 8.7 9.5

1 y 95.0 95.3 94.3 95.0

z 10.0 9.8 10.7 11.7

2 X -10.0 -10.7 -10.2 -11.0
130.8 130.0 131.8 131.0

-10.0 -9.8 -10.6 -94

FZRA WA 5 mm 9472 9 mm ¢ JHFTE AU e MR
99t BRW HAAEA7Z o] &3t XHAFZHGS
T B&4H 4z 23 F +13 mm & SA7F AUt (Table 4).
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Table 4. Calculated virtual target position in mm of skull cadaver in MR image was compared
to that of same target with BRW stereotactic system in CT.
Axis X Y Z
Image with localizer

MR Localizer in MRI -234 88.4 13.1

BRW Localizer in CT -22.8 88.1 11.8

Discrepancy -0.6 0.3 13

JASFE] /PR A ol d gt A A X = AE YN H 22 Azl Bo] o] &3l
20 CRW 939 #2717 MREAZS H§stel b guie] 423 F2stn JeA
st o] Fof i th(Fig. 5).

Fig 5. The target position of the virtual target in the skull cadaver was obtained from MR
localizer and indicated the CRW stereotactic biopsy tools as given target coordinates.
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Determination of Stereotactic Target Position with
MR Localizer

Tae Jin Choi, Ph. D., Ok Bae Kim, M.D., Yang Koo Joo, M.D.,
Soo Jhi Suh, M.D.* and Eun Ik Son, M.D.”
School of Medicine, Keimyung University

Therapeutic Radiology, Diagnostic Radiology®, Neurosurgery™

Abstract

Purpose ¢ To get a 3-D coordinates of intracranial target position was investicated in
axial, sagittal and coronal magnetic resonance imaging with a preliminary experimented
target localizer.

Material and methods ° In preliminal experiments, the localizer is made of engineering
plastic to avoid the distrubance of magnetic field during the MR image scan. The MR localizer
displayed the 9 points in three different axial tomogram. The bright signal of localizer was
obtjained from 0.1~0.3 % of paramagnetic gadolinium/DTPA solution in TIWI or T2WI.

In this study, the 3-D position of virtual targets were examined from three different
axial MR images and the streotactic position was compared to that of BRW stereotactic
system in CT scan with same targets.

Results © This study provided the actual target position could be obtained from single
scan with MRI localizer which has inverse N-typed 9 bars.

This experiment was accomplished with shimming test for detection of image distortion
in MR image. However we have not found the image distortion in axial scan.

The maximum error of target positions showed 1.0 mm in axial, 1.3 mm for sagittal and
1.7 mm for coronal image, respectivelly.

The target localization in MR localizer was investicated with spherical virtual target in
skull cadaver. Furthermore, the target position was confirmed with CRW stereotactic system
showed a 1.3 mm in discrepancy.

Summary : The intracranial target position was determined within 1.7 mm of discrepancy
with designed MR localizer. We found the target position from axial image has more small
discrepancy than that of sagittal and coronal image.



