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Fig. 3. The result of the PassRT program. The two-dimensional
distribution of the gamma index for Patient 1, gantry angle 180
of the MatriXX measurement was analysed by the program. File
name, total number of pixels of the image, number of pixels
whose gamma value are greater than one, and pass rate are
displayed. The original image analysed is also displayed. The
‘close’ button is to close the window.
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Table 1. Pass rates of gamma index analysis for the MatriXX
measurement calculated by OmniPro I'mRT and PassRT.

Patient ~Gantry =~ OmniPro I'mRT  PassRT Error
1 180 94.24 94.23 —0.01%
120 99.41 99.41 0.00%
30 97.42 97.46 0.04%
330 98.63 98.63 0.00%
240 98.34 98.33 —0.01%
2 180 98.93 98.92 —0.01%
120 97.27 97.26 —0.01%
30 100.00 100.00 0.00%
330 99.41 99.41 0.00%
240 99.71 99.71 0.00%
3 180 94.94 94.98 0.04%
120 98.63 98.63 0.00%
30 98.63 98.65 0.02%
330 97.36 97.36 0.00%
240 97.17 97.16 —0.01%
4 130 97.07 97.06 —0.01%
82 98.44 98.43 —0.01%
35 96.58 96.59 0.01%
345 95.41 95.41 0.00%
295 98.93 98.92 —0.01%
5 140 98.34 98.33 —0.01%
70 98.05 98.04 —0.01%
0 96.48 96.47 —0.01%
290 99.90 99.90 0.00%
220 96.97 96.98 0.01%

o]5o] Vo3 A sharet ZvbQlEl s Fho] 1 o] Akl 3}
429 & e 3L pass rate7} Utk 2 ot B EQ o]y
274 A "k ALY obll ‘Close’'+ #S B #HEot

2. IO AF

MatriXX & =43¢ IMRT 3419 3k2 A =3 21829
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ZA 3= Table 100 vhok ek hzt 19] 7HEE] 180°9] =4
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Table 2. Pass rates of gamma index analysis for the film
measurement calculated by OmniPro I'mRT and PassRT.

Film # OmniPro I'mRT PassRT Error
1 96.08 96.08 0.00%
2 97.17 97.15 —0.02%
3 98.48 98.48 0.00%
4 99.34 99.35 0.01%
5 93.89 93.89 0.00%
6 95.02 95.00 —0.02%
7 96.46 96.44 —0.02%
8 97.51 97.52 0.01%
9 91.91 91.93 0.02%

10 93.15 93.16 0.01%

& Gamma Index

= File name ¢ film7,bmp

= Total number of pixels = 528650
= Murmnber of failed pixels = 18825
+ Pass Rate = 95.44%

Close

Fig. 4. The result of the PassRT
program. The two-dimensional dis-
tribution of gamma index for the
Field# 7 of the film measurement
| was analysed by the program.
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Fig. 5. The result of DQA for the cervical spine patient. (a) Image of the
measured film is on the left side of the image. The area painted by white
color indicate points where values of gamma index are greater than one.
Green box indicates region of interest. Dose profiles along the arrow are
displayed on the right side. Red profile is the measured dose and blue

o profile is the calculated dose. (b) The result of the PassRT program. The
Close pass rate is 98.25%.
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A Method to Calculate a Pass Rate of the 7 -index Analysis in
Tomotherapy Delivery Quality Assurance (DQA)
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DQA, a patient specific quality assurance in tomotherapy, is usually performed using an ion chamber and a film.
The result of DQA is analysed with the treatment planning system called Tomo Planning Station (TomoPS). The
two—dimensional dose distribution of film measurement is compared with the dose distribution calculated by
TomoPS using the 7 —index analysis. In ¥ —index analysis, the criteria such as 3%/3 mm is used and we verify
that whether the rate of number of points which pass the criteria (pass rate) is within tolerance. TomoPS does
not provide any guantitative information regarding the pass rate. In this work, a method to get the pass rate
of the 7 —index analysis was suggested and a software PassRT which calculates the pass rate was developed.
The results of patient specific QA of the intensity modulated radiation therapy measured with I'mRT MatriXX (IBA
Dosimetry, Germany) and DQA of tomotherapy measured with film were used to verify the proposed method.
The pass rate was calculated using PassRT and compared with the pass rate calculated by OmniPro I'mRT (IBA
Dosimetry, Germany). The average difference between the two pass rates was 0.00% for the MatriXX
measurement. The standard deviation and the maximum difference were 0.02% and 0.02%, respectively. For
the film measurement, average difference, standard deviation and maximum difference were 0.00%, 0.02% and
0.02%, respectively. For regions of interest smaller than 24.3x16.6 cm? the proposed method can be used to
calculate the pass rate of the gamma index analysis to one decimal place and will be helpful for the more accurate
DQA in tomotherapy.

Key Words: TomoTherapy®, Patient specific quality assurance, 7 —index
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