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Abstract

As part of the Kanagawa “Challenge-10-year strategy to cancer” it was decided in March 2005 to establish a carbon-
ion therapy system at the Kanagawa Cancer Center (KCC). After about 10 years of this decision, construction of the
main building for the acceleration and treatment devices has been started and completed in October 2014. Various
treatments for cancer, which include the present photon LINAC for the radiation therapy, will be provided to patients in
cooperation with our cancer center hospital. In addition, we will combine a compact dissemination treatment system of
carbon-ion therapy to the pencil beam 3D scanning technique designed by the National Institute of Radiological
Sciences (NIRS). From December 2015, the treatments were started as a clinical trial. The real treatments have been
performed from February 2016 as advanced medical care. In the next step, we plan to treat the lung and the liver cancer

using the respiratory gated irradiation technique. In this paper, we report the status of our facility at KCC.
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Purpose of the maintenance
of the and failure p

™

<Background>
*The apparatus cannot be stopped for a long term
~Temporal restriction (one day in a week)
~Small human resource

“Patrol in the accelerator room

~Patrol in the treatment rooms
*Vacuum

+Cooling water

*Drive units of the accelerator
*Driver units of the irradiation system:

Maintenance items [

Power supplies and control panels
+Position monitor gas
*Dose monitors.

L Quick and efficient
B weekly maintenance
gck for performance of the agpariy

Figure 1: Maintenance rule; To keep the performance
of the apparatus, the maintenance for the beam
delivery system is performed efficiently in one day of
a week.
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Daily QA

Beam position / Beam range ./ MU calibration , Dose calibration check

@ Check for reproducibility of the beam range

€ Measurement for the calibration factor of the dose monitor (it is used as a conversion factor from number
of particles to dose monitor counts.)

@ Verification for validity of the calibration factor using 3D irradiation field
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Monthly QA

Beam position / Transmission efficiency

€ Measurement for deviation of the beam position to the reference point (Tolerance : within =0.5mm)
@ Check for beam loss from the accelerator to the treatment room (Tolerance : less than 10%)

Set up for measurement of beam position Analysis of beam position

*Y. Saraya et al., J. Korean Phys. Soc. 69 948 (2016).

Figure 2: Quality assurance procedure (Daily and Monthly part); In a scanning irradiation, the quality of the
beam directly affects the dose distribution. It is so important to confirm the reproducibility and the stability
of the beam position and size.
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Table 1: Operating Time in i-ROCK

Treatment Room No. 2016FY
TR1 320 hr
TR2 343hr
Acc. 1751hr

Table 2: Patient Number from 2016/04 to 2017/03

Tumor type Patient number
Prostate 109
Bone and Soft Tissue 17
Head and Neck 4
Liver 8
Lung 4
Total 142
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Figure 4: Occupancy Rate in 2016FY.
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