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Clinical medical physics work in radiation oncology department of
Sakai municipal hospital in 2008

Yutaka Takahashi’'® Takao Kitano!’ Ryoga Nakata'' Kazuhiko Fujii®’
Eriko Hagimura'’ Kenji Nozato!’ Masaki Matsuo'’ Hiroshi Tkeda®
Dept. of radiation technology, Sakai municipal hospital'’
Dept. of radiation oncology., Osaka university graduate school of medicine®’
Dept. of radiation oncology, Sakai municipal hospital*’

Key Words
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Abstract
Purpose : To report clinical medical physics work in radiation oncology department of Sakai municipal
hospital performed in 2008 and its impact on radiation therapy accuracy.
Materials and methods : Following investigation of previous quality assurance (QA) records for a treat-
ment machine and a treatment planning system, we established a new QA program and protocol. QA
based on this new protocol has been ongoing for dosimetric and geometric accuracy of a treatment
machine. QA of the treatment planning system was conducted by verifying the accuracy of two dose cal-
culation algorithms using a water phantom, ion chamber, and films. Current treatment plans for all
patients were reviewed and verified with regard to physical aspects, Further, several new treatment
planning was performed.
Results . Examination of previous QA records revealed that QA practice up to March 2008 was inade-
quate according to the recommendations of the American Association of Physicists in Medicine (AAPM)
and the Japanese Society of Therapeutic Radiology and Oncology (JASTRO) and Japan Medical Physics
Society (JSMP). We therefore established an original QA protocol, which was then used to perform QA
in collaboration with radiation therapists, With regard to QA for a treatment machine, almost all the
dosimetric and geometrical accuracy were found to be within the tolerance limits suggested by the
AAPM. However. several points, including beam flatness and symmetry, collimator angle readout
accuracy, and extent of reticule attachment play were outside tolerance limits. To address these issues,
vendor or user adiustments were performed, which improved both dosimetric and geometrical accuracy.
With regard to treatment planning QA, deviations of more than 10% were observed between measured
and calculated dose by the Clarkson algorithm, The convolution algorithm, however, improved calcula-
tion accuracy by up to 10% over the Clarkson algorithm, and was therefore introduced into clinical
practice in November 2008, With regard to review and verification of treatment planning of all patients
treated between April and December, dose distribution was replanned or modified in 20 cases following
discussion with a radiation oncologist, when a medical physicist judged that the planning quality could
be improved. Further, CT-based treatment planning was performed for approximately 20 patients, ve-
sulting in better dose distribution with regard to homogeneity in tumors and dose reduction in organ
at risk than that attained with the usual planning technique.
Conclusion : Clinical medical physics work in the radiation oncology department in radiation oncology
department of Sakai municipal hospital has improved the accuracy of treatment machines, dose calculation,
and planning techniques, resulting in better quality of radiation therapy.
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BT REAEE TREATEE ERRE SEEREDOEE
% 95% CI % 95% CI % 95% CI % 95% CIL
All studies 93  91.4-96.2|62.8 54.9-70.7|38.0 33.1-42.9|125 9.2-15.8
Maranzano 100 94.4 59.8 11.1
Maranzano &% | 92.0 89.3-94.7}65.3 56.3-74.1|43.3 38.4-48.4|13.8 10.3-17.3
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TGS 1485 ('75-97) | 39% 16%
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i HFEE 335 (93-98) | 81% (85%) 37% | 2.6%
Siegal T, Siegal T and Brada M. Spinal metastatic disease. Pp979-991. Oxford
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