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Abstract

Key word: linear accelerator, regulation, verification system

Object: Setup the regulation and verification system for the expensive and sophistication medical

used high energy ionizing facilities in order to protect the safety for the cancer patients to receive |

radiotherapy.

Materials and Methods

1) Basic daily calibration for linear accelerator: to collect the whole year daily calibration data in
order to evaluate the stabilization and accuracy of the facility

2) Monitoring the daily operation of linear accelerator: to collect the whole year errors through the
record and verify software system while the radiation therapists operating the facility

3) Weekly review of the treatment record of linear accelerator: to collect the whole year errors of
the man-made mistakes for weekly chart review in order to setup the warming system for patient
treatment

Result§

1) The data for daily calibration for five linear accelerators revealed that the gantry position, ODI
(optical density index), laser, field size, output, beam flatness and symmetry ':were all within the
tolerance level reported by AAPM-TG-40. It means that the stabilization and accuracy of these

facilities are in good condition.



2) We had retrospective study of the 71976 treatment portals by 3 linear accelerator in last year,
which used Varis record and verifies software for daily monitoring the operation of the treatment.
Only 1.5% errors were found. The most often errors were 1) 29% for selecting wrong energy  2)
29% for field size setup errors 3) 3% wrong setup for monitor units

3) There were 9000 times weekly chart reviews in past year. Only 1.9- % errors were found. The
treatment record mistake were 52%, miss-calculation for monitor units were 45%, then the setup
errors for some parameters were 3%.

Discussion and suggestion

It is mandatory to perform daily calibration for sophistication linear accelerator before patient’s

treatment. Having a good maintenance is the guarantee for facilities stabilization. The above

calibration items were the basic requirements for quality assurance. Varis record and verify
software markedly reduced the man-made mistakes by radiation therapists in proceeding the
complicating technique. The weekly checked chart could find out the recording or calculating
errors by radiation therapists. Hence, based on our experience, we can strictly enforce to minimize
these k?nds of errors in the training program for our colleagues. We also suggest that the hospitals
having the department of radiation oncology in proceeding the complicating treatment technique
should have regular daily calibration for the facilities, monitoring the operating procedures by
therapists, and minimizing the man-made mistake in record or calculation for the treatment. It is

importance for the quality control by using ionizing radiation for cancer treatment.
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¥  Daily Calibration Worksheets

HiERERLSER O3

¥  for Linear Accelerator KEEEH 3
A. Mechanical Checks
Parameters Reading Variation Tolerance Pass CommenT
1. Gantry (AP direction) _ 1deg OYes [JNo
2. ODI (100cm SSD) 2mm  |OYes [INo
3. Lasers  Left —_—t 2 mm OYes [INo
-“Right. 2'mm 10Yes ONo
Overhead —_— 2mm OvYes [ONo
B. Dosimetry Checks B A mmHg
Parameters ‘| Energy | | Baseline3% Pass Comment
X-rays - MV 100 97-105 {(JYes [INo
X-rays MV 4100 97-103 |OYes ONo
. Electrons MeV 100 67-103° |OYes ONo
C. Safety Interlocks
: iPau'r'ameters,.:; o - .A;‘:#:-Tugc'tibhél " Parameters. - Functional
1.;M0hitors O Yes [ONo 3. Door interlock OYes [ONo
2. Speakers OYes [No
Signature Reviewed
<
[}
£
£
Q
O
KS-CGMH-RTO-P10 DailyrdA Program Rev 9/1996
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Problem Record Sheet in Linac-3
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