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Fig. 1. Tracking range of the mesh and ROI Height adjust the range of measurements
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Fig. 3. Measure the couch value by Xsight spine tracking to 6D skull tracking
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Fig. 4. Difference of 6D couch values at the C1 in Xsight spine tracking and 6—D Skull Tracking
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Fig. 5. Difference of 6D couch values at the C2 in Xsight spine tracking and 6—D Skull Tracking

Table 1. Difference of Maximum value in Xsight Spine
Tracking and 6-D Skull Tracking in C1 (mm, %)
o Maximum value
Y Z X Roll | Pitch | Yaw
XST -09 | =09 | +0.7 | =10 | +10 | —-1.2
ol 6DST | +0.7 | =07 | +09 | +0.5 | +09 | —0.8

Table 2. Difference of Maximum value in Xsight Spine

Tracking and 6-D Skull Tracking in C2 (mm, °)
o Maximum value
Y VA X Roll | Pitch | Yaw
XST +0.7 | -0.7 | -0.8 | =09 | +1.0 | —-18
© 6DST | +09 | +0.7 | 409 | =09 | =09 | -1.0

+0.9°, —0.8°%tH(Table 1),
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The variability of 6-D Skull Tracking(6DST)
in Cyberknife for Bone metastasis patients

Department of Radiation Oncology, Asan Medical Center, Seoul, Korea

Lee Geon Ho, Bae Sun Myeong, Song Heung Kwon, Baeck Geum Mun

Purpose : The purpose of this study is to evaluate the usefulness of 6 Dimensional Skull Tracking(6DST) in Cy-
berknife Stereotactic Body Radiation Therapy(SBRT) for the first and second cervical vertebrae(C1 and C2) me-
tastasis.

Methode and material : The Computed Tomography (Lightspeed VCT 64, General Electric Co. Waukesha, WI,
USA) was used to acquire the CT images of the 9 patients with cervical vertebrae(C1 and C2) metastasis. Treat-
ment plans for Xsight spine tracking and 6 Dimensional skull tracking were established with planning system
(Multiplan system Version 4.6, Accuray, US). The results of XST and 6DST for each patient were analyzed with
Microsoft Excel 2010.

Result : The Maximum offsets of XST for C1 were 0.9 mm in Y(supero-inferior], 0.9 mm in Z(antero-posterior), 0.7
mm in Xlleft-right) direction, and rotations were and 1.0 degrees roll, 1.0 degrees pitch and 1.2 degrees yaw. The
Maximum offsets of 6DST for C1 were 0.7 mm, 0.7 mm, 0.9 mm and 1.0°, 1.0°, 1.2° for Y, Z, X and Roll, Pitch, Yaw.
The Maximum offsets of XST and 6DST for C2 were 0.7 mm, 0.7 mm, 0.8 mm and 0.9°, 1.0°, 1.8°, and 0.9 mm, 0.7
mm, 0.9 mm and 0.9°,0.9°, 1.0° for Y, Z, X and Roll, Pitch, Yaw, respectively.

Conclusion : XST and 6DST showed identical results for translations and rotations within the tolerance. It is
possible to simplify the treatment time and procedure by using the 6DST. Therefore, 6DST is very useful methode
with XST among the various tracking methods in Cyberknife for the patients with C1, C2 vertebral metastasis.

»Keyword : SBRT, Cyberknife, Cervical spine, Tumor Tracking System
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