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The experimental verification of treatment planning on the treatment spot is the ultimate method to assure quality
of radiotherapy, so in—vivo skin dose measurement is the essential procedure to confirm treatment dose. In this
study, glass rod dosimeter (GRD), which is a kind of photo—-luminescent based dosimeters, was studied to
produce a guideline to use GRDs in vivo dosimetry for quality assurance of radiotherapy. The pre—processing
procedure is essential to use GRDs. This is a heating operation for stabilization. Two kinds of pre—processing
methods are recommended by manufacturer: a heating method (70 degree, 30 minutes) and a waiting method
(room temperature, 24 hours). We equally irradiated 1.0 Gy to 20 GRD elements, and then different pre—
processing were performed to 10 GRDs each. In heating method, reading deviation of GRDs at same time were
relatively high, but the deviation was very low as time went on. In waiting method, the deviation among GRDs
was low, but the deviation was relatively high as time went on. The meaningful difference was found between
mean reading values of two pre—processing methods. Both methods present mean dose deviation under 5%,
but the relatively high effect by reading time was observed in waiting method. Finally, GRD is best to perform
in—vivo dosimetry in the viewpoint of accuracy and efficiency, and the understanding of how pre—processing affect
the accuracy is asked to perform most accurate in—vivo dosimetry. The further study is asked to acquire more
stable accuracy in spite of different irradiation conditions for GRD usage.
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Fig. 1. (a) The dose measurement
procedure, (b) a GRD element,
(c) a GRD reader, and (d) inner
structure of the reader.
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Fig. 2. (a) Experimental setup of GRD elements and an ion chamber for radiation exposure and (b) its actual figure.
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Table 1. Patient numbers of different pre-processing me-
thods and different sites.

Patient number

Site
Heating Waiting
Head 4 16
Neck 29 25
Breast 23 26
Chest 9 3
Abdomen 36 25
Pelvis 25 30
Total 126 125
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Table 2. Comparison of GRD reading values with two di-
fferent pre-processing methods.

Heating Waiting
GRD Readmg . GRD Readlng .
(arbitrary unit) (arbitrary unit)
01 1410962 11 1367930
02 1425323 12 1369126
03 1414552 13 1381044
04 1414552 14 1387027
05 1456415 15 1367879
06 1443262 16 1370322
07 1450436 17 1379888
08 1440869 18 1368503
09 1430699 19 1373909
10 1419938 20 1378077
Average 1430701 Average 1374370
Standard 1.13% Standard 0.49%
deviation deviation
1.07 1
--a- Heating method
1.06 1 --«- Waiting method
1.05 {
£ 1.041
c .-
£ 1.03- }\ -
> ’ Npo-mT
2 1.021 ¥
1.01 ,I’
1.00 -;EI ———————————————————
0.99 T T T T 1
0 50 100 150 200 250
Time (hour)

Fig. 3. Mean reading deviations of GRDs according to time de-
lay between pre-processing and reading.
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Table 3. Mean errors and deviations of different pre-
processing methods and different sites.

Mean error (%)+Standard deviation (%)

Site
Heating Waiting

Head 3.26+3.40 3.98+3.22
Neck 2.84+2.28 2.71+2.71
Breast 5234222 4.28+3.66
Chest 2.70£2.09 5.49+3.83
Abdomen 3.42+2.56 4.83+3.76
Pelvis 293+3.28 2.04+1.78
Mean 3.46+2.69 4.10£3.79
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Fig. 4. The histogram of in-vivo dose readings with the heating
method.
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Fig. 5. The histogram of in-vivo dose readings with the waiting
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