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[Abstract] Background and purpose: Currently, intraoperative radiation therapy (IORT) has become the
adjuvant therapy of cancer. The study was to establish the daily quality assurance (QA) program and analyze dosimetric
characteristics’ long-term stability for mobile IORT accelerator. Methods: The QA program of this study included
two parts: safety and functionality and energy and output. The two years’ QA datasets were acquired and analyzed to
investigate the stability of energy and output. Results: All safety and functionality tests passed on a daily basis. The
energy index was (0.666+0.015)mm, (0.839+0.009)mm, (0.781£0.010)mm, (0.724+0.009)mm and the output dose error
was (0.511 £ 0.671)%, (0.278 + 0.516)%, (0.368 + 0.532)%, (0.382 + 0.912)% for all energy, respectively. There was no
significant time trend in the dosimetric characteristics. Conclusion: The daily QA program is suitable for mobile IORT
accelerator. The long-term stability is acceptable for IORT in clinical use.
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Fig. 1 The QA measurements by dose phantom
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Tab.1 QA checking items about safe interlock and mechanical system

System checks

Description

Door interlock
Warning lights
Emergency switch
Mechanical properties

Laser alignment system

When the door operating room is not closed, X-ray tube is locked
When the X-ray is on, all the warning lights should be turned on

When the emergency switch is pressed, IORT system is locked

Rotate and move the gantry

When [IORT system is turned on, laser should also be on
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Tab.2 The standard value of the system parameters

System parameters Standard value

Mag meter 9V

Gun meter 6V

Ion pump 0A
Chiller 70 °F

SF, gas (27-32)PSI
Flow rate (1.05+0.5)GPM
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Fig. 2 The analysis of energy index for all energy

The red solid line represents the tolerance line.
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Fig.3 The analysis of output error for all energy

The red solid line represents the tolerance line.
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