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4.2 3-D population displacement error
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Table.7

EUD for each Organ at Risk

Plan Day 20 Day 20—Plan

Average SD Average SD Average SD

Brain stem ( PRV ) 39.18 5.96 39.17 6.74 0.25 1.57

Brain Stem 38.80 6.08 38.54 6.83 0.47 1.40

Spinal cord ( PRV ) 40.21 1.19 41.90 2.01 1.16 1.80

Spinal cord 38.14 1.62 38.63 1.59 0.53 0.69

Left Parotis 40.89 8.80 40.95 9.79 0.45 1.07

Right Parotis 39.36 13.44 40.99 13.43 0.18 1.43
[Gy]
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Comparing investigation of repositioning accuracy for Head and Neck IMRT

Daisuke Kawai*'*** Hidenobu Tachibana**, Yasushi Itoh***

Shinichi Yoshino***, Tomoharu Satoh***, Koki Yoshikawa*, Masanori Satoh*

*: Graduate Division of Health Science, Komazawa University
**. Department of Radiation Oncology, Stanford University Medical Center

***: Department of Radiation Oncology, Cancer Institute Hospital, Japanese Foundation For Cancer Research,

The first aim of this study is to investigate the patient repositioning accuracy for Head and Neck IMRT (Intensity
Modulated Radiation Therapy) in our institute by comparing with the report by Rotondo et al. The second aim is
to evaluate the changes of patients’ dose distributions in their normal tissues (spinal cord, brain stem, right parotis
and left parotis) after 20 days from the day of their first treatment by using Equivalent Uniformed Dose (EUD).

Our shell system was composed of S-type™ with Precise bite™ mouthpiece. 9 patients with Head and Neck
cancer undergoing IMRT were analyzed. Linac Graphy (LG) images were obtained by Electric portal imaging
device (EPID) during the course of radiation therapy (the median number of LGs is 11 per a patient). 3 landmarks
were defined in each LG image, which were the Upper landmarks, the Middle landmarks and the Lower
landmarks. The deviation between Simulator image and LG was automatically calculated by using off-line
correction software, Off-Line Review (ARIA). Systematic error (simulation-to-treatment variability) and random
error (treatment-to-treatment variability) were calculated. Total population displacement error combines the
contributions of both systematic error and random error. Total 3-D population displacement error indicates total
population displacement error having the magnitude of the displacement in any spatial directions from reference
position. The total population displacement error for each direction and the total 3-D population displacement
error for each landmark were calculated by the systematic error and the random error. EUDs of both initial
treatment plan and 20 days-treatment plan were calculated by Dose Volume Histogram (DVH) and were
compared.

The maximum of the total population displacement error for each direction was 2.5mm (1SD) for the lower
landmarks. The maximum of the 3-D total population displacement error was the largest in the lower landmarks,
which was 3.2mm (1SD). Comparing those value with the report by Rotondo, et al the both errors in our institute
were almost equal in the upper and the middle landmark, and were smaller in the lower landmark. The difference
between the EUD of spinal cord with PRV margin in 20-days treatment plan and that in initial treatment plan was
more than 1Gy but the difference in other tissues were less than 1Gy. Though our set-up accuracy was sufficient,
EUD of spinal cord with PRV margin was higher. It would appear that the higher dose of spinal cord with PRV
margin was derived from the change of patients’ body contour from their weight loss.

Comparing with the report by Rotondo et al, The set-up accuracy in our institute was very sufficient. As a result

of EUD, the patients undergoing Head and Neck IMRT should maintain their weight during the course of therapy.
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