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L ocalization accuracy of a novel patient positioning system: a phantom study

Toshiki Kuribayashi!, Osamu Umetsu!, Toshikazu Sasage!, Hiromasa Takatou!, Kuwabara Ryotal,
Gen Kawaguchi', Satoshi Tanabe?, Satoru Utsunomiya®, Hidefumi Aoyama®

1) Department of Radiation Oncology, Uonuma Kikan Hospital, Niigata, Japan 2) Department of
Radiation Oncology, Niigata University Medical and Dental Hospital, Niigata, Japan 3) Graduate
School of Health Sciences, Niigata University, Niigata, Japan 4) Department of Radiology and
Radiation Oncology, Graduate School of Medical and Dental Sciences, Niigata University, Niigata,

Japan

[Purpose] To evaluate the localization accuracy of a novel patient positioning system,

SyncTraX FX4 (STX4).

[Methods] The localization accuracy was evaluated using three kinds of phantoms
(head, thorax, pelvis). Each phantom was positioned on the couch with a total of 20
initial setup errors. CBCT and STX4 were used to correct the initial errors. The

differences in the couch shifts calculated by each system were compared.

[Results] Median values of shift differences between CBCT and STX4 were 0.28
mm/-0.21 mm/0.10 mm/-0.11°/-0.16°/0.08° (LR/SI/AP/rotation / roll / pitch) for head, 0.20
mm/-0.40 mm/0.0 mm/0.0°/-0.10°/0.03° for thorax, and 0.50 mm/-0.35 mm/0.10
mm/0.0°/-0.20°/0.03° for pelvis. The Pearson coefficients of correlation for each shift

were at least over 0.90 in all phantoms and directions.

[ Conclusion] This work showed the localization accuracy of STX4 was highly
correlated with that of CBCT system in any sites.

Number of letter: 796/800
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Commissioning of a novel patient positioning system for brain stereotactic radiotherapy

Ryota Kuwabara!, Osamu Umetsu?, Toshikazu Sasage!, Hiromasa Takatou!, Toshiki Kuribayashi?,
Gen Kawaguchi', Satoshi Tanabe?, Satoru Utsunomiya®, Hidefumi Aoyama®

1) Department of Radiation Oncology, Uonuma Kikan Hospital, Niigata, Japan 2) Department of
Radiation Oncology, Niigata University Medical and Dental Hospital, Niigata, Japan 3) Graduate
School of Health Sciences, Niigata University, Niigata, Japan 4) Department of Radiology and
Radiation Oncology, Graduate School of Medical and Dental Sciences, Niigata University, Niigata,

Japan

[Purpose] To provide a first report for commissioning of a novel patient positioning

system, SyncTraX FX4 (STX4) for brain stereotactic radiotherapy (SRT).

[Methods] For the commissioning of STX4, the followings were performed: evaluation
of (1) image quality; (2) imaging system isocentricity; (3) localization accuracy of CBCT
and STX4; (4) radiation dose; (5) end-to-end test.

[Results] The results of evaluations in image quality satisfied acceptable criteria.
Mean values of the isocenter offsets between MV/kV images were 0.015 + 0.048 mm,
0.39 £ 0.013 mm, and 0.28 £ 0.052 mm, respectively. The shifts of the STX4 were
strongly correlated with those of CBCT. Mean value of the air kerma was 0.11 + 0.0002
mGy. As for the end-to-end test, median value of marker offsets was 0.38 mm (range,
0.24-0.61 mm).

[ Conclusion] This system has a competent performance in terms of the high

localization accuracy and low radiation dose for brain SRT.

Number of letter: 796 / 800
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Evaluation of imaging dose of a novel patient positioning system

Osamu Umetsu?, Satoshi Tanabe?, Toshikazu Sasage!, Satoru Utsunomiya®, Cho Kazuhiro?,
Hiromasa Takatou®, Masayuki Kuniit, Atsushi Amaki!, Gen Kawaguchi!, Hidefumi Aoyama®

1. Department of Radiation Oncology, Uonuma Kikan Hospital, 4132 Urasa, Minami Uonuma city,
Niigata, 9497302, Japan

2. Department of Radiation Oncology, Niigata University Medical and Dental Hospital, 1-754
Asahimachi-dori, Chuo-ku, Niigata, 9518520, Japan

3. Graduate School of Health Sciences, Niigata University, 2-746 Asahimachi-dori, Chuo-ku,
Niigata, 9518518, Japan

4. Department of Radiology and Radiation Oncology, Graduate School of Medical and Dental
Sciences, Niigata University, 1-757 Asahimachi-dori, Chuo-ku, Niigata, 9518510, Japan

[Purpose] A novel patient positioning radiotherapy system, SyncTraX, was installed in
our institution for the first time in the world.. The purpose of this study was to evaluate

imaging dose from the SyncTraX .

[Methods] We measured air kerma at isocenter of double exposure from the tube with
a solid-state dosimeter for the several imaging parameters settings (kV, mA, time).
Entrance surface doses (ESDs) were calculated from air kerma. We also estimated the

total ESDs by on-board kV imager in similar manner.

[Results] For the on-board kV imager, ESDs were ranged from 1.02 to 4.77 mGy for
several imaging parameter settings. The ESDs for the SyncTrax were ranged from 0.18

to 0.83 mGy which were about 5.6 times smaller than the on-board kV imager at most.

[ Conclusion] The estimated imaging doses of SyncTrax were much lower than on-board

kV imager for similar imaging parameters.

Number of letters: 744/ 800
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