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Correct target volume delineation is an important part of radiosurgery treatment planning process. We designed
head phantom and performed target delineation to evaluate the volume differences due to radiosurgery treatment
planning systems and image acquisition system, CT/MR. Delineated mean target volume from CT scan images
was 2.23+0.08 cm® on BrainSCAN (NOVALS), 2.1340.07 cm® on Leksell gamma plan (Gamma Knife) and
2.24+0.10 cm® on Multi plan (Cyber Knife). For MR images, 2.08+0.06 cm® on BrainSCAN, 1.94+0.05 cm®
on Leksell gamma plan and 2.15+0.06 cm?® on Multi plan. As a result, Differences of delineated mean target
volume due to radiotherapy planning system was 3% to 6%. And overall mean target volume from CT scan images

was 6.36% larger than those of MR scan images.
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Table 1. CT/MR image acquisition protocol for evaluate the
delineated small target volume.

CT MRI
Slice thickness 20 mm 20 mm
Inter slice gap Not gap No gap
Field of View (FOV) 379 mmx379 mm 250 mmx»250 mm
Matrix size 512x512 512x512
TR/TE 5,631 ms/105 ms
Coil Head coil used
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Fig. 2. The axial phantom image
from acquired MRI (a) and CT

().

Table 2. Delineated mean target volume from CT/MR scan images in radiosurgery planning system. (Mean+S.D) cm®
CT Diff. (%)* MRI Diff. (%)*
BrainSCAN (Novalis) 2.23+0.08 2.08+0.06
Leksell gamma plan (Gamma knife) 2.13+0.07 4.48% 1.94+0.05 6.73%
Multi plan (Cyber knife) 2.24+0.10 —0.45% 2.15+0.06 —3.36%
Mean 2.20+0.08 2.06£0.06
Diff. (%) (CTmean/MRumean) 6.36%

*Difference (%) is mean difference of delineated target volume between BrainSCAN and Leksell gamma plan (or Multi plan).
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Fig. 3. Comparison of small target volume acquired from (a) CT image (b) MRI Image depends on radiotherapy planning system.
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Fig. 4. Comparison of small target volume in radiotherapy
planning system depends on image acquisition system (CT1,
MRI1: BrainSCAN, CT2, MRI2: Leksell gamma plan, CT3, MRI3:
Multi plan).

Table 3. Target volume differences between CT/MR deli-
neation depend on radiotherapy planning system.

95% CI of the
Mean

, p-value gifference

diff. (cm’) (both) ———

Lower Upper
BrainSCAN (Novalis) 0.15 0.000 012 019
Leksell gamma plan 0.19 0.000 016 022

(Gamma knife)

Multi plan (Cyber knife) 0.09 0.000 0.04 013
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Table 4. Target volume differences depend on acquired
CT/MRI.

95% CI of the
Mean diff.

p-value difference
(em’) (both)
Lower  Upper
CT1 () CT, 0.10 0.000 0.05 0.015
CT; —0.01 0.940 —0.06 —0.047
CT2 (vs) CTy —0.10 0.000 —016 —0.046
CTs 0.11 0.000 —016 —0.05
CTs @) CTy 0.01 0.940 —0.05 0.06
CT, 0.11 0.000 0.05 0.16
MRL sy  MRD 0.01 0.000 0.10 0.18
MRI; —0.07 0.000 —-011 —0.03
MRL sy  MRL —0.14 0.000 —0.18 0.10
MRI; —0.21 0.000 —-025 —017
MR sy MRL 0.07 0.000 0.03 0.11
MRIL, 0.21 0.000 0.17 0.25

CT1, MRIy: BrainSCAN, CT,, MRI: Leksell gamma plan, CTs,
MRIz: Multi plan.
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