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Abstract

In this study, the authors attempted to measure the skin dose by irradiating the actual dose on to the
TLD(Thermo—Luminescence Dosimeter) and EBT3 Film used as the In—vivo dosimetry after planning the
same treatment as the actual patient on a Phantom, because the erythema or dermatitis is frequently occurred
on the patients’ skin at the time of the proton therapy of medulloblastoma patient receiving the proton therapy.
They intended to know whether there is the usefulness for the dosimetry of skin by the comparative analysis
of the measured dose values with the treatment planned skin dose.

The CT scan from the Brain to the Pelvis was done by placing a phantom on the CSI(Cranio—spinal
irradiation) Set—up position of Medulloblastoma, and the treatment Isocenter point was aligned by using
DIPS(Digital Image Positioning System) in the treatment room after planning a proton therapy. The treatment
Isocenter point of 5 areas that the proton beam was entered into them, and Markers of 2 areas shown in the
Phantom during CT scans, that is, in all 7 points, TLD and EBT3 Film pre—calibrated are alternatively
attached, and the proton beam that the treatment was planned, was irradiated by 10 times, respectively. As a
result of the comparative analysis of the average value calculated from the result values obtained by the
repeated measurement of 10 times with the Skin Dose measured in the treatment planning system, the
measured dose values of 6 points, except for one point that the accurate measurement was lacked due to the
measurement position with a difficulty showed the distribution of the absolute dose value £ 2% in both TLD
and EBT Film. In conclusion, in this study, the clinical usefulness of the TLD and EBT3 Film for the Enterance
skin dose measurement in the first proton therapy in Korea was confirmed.
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Fig. 1. Measurement Set-up mage at the treatment Proton
room (a) and schematic diagram of TLD set-up (b).

2. EBT3 Film Calibration
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Fig. 2. Measurement set-up image at the treatment Proton
room (a) and schematic diagram of EBT3 set-up (b).

3. Treatment Planning System (TPS)
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I AERERETE FAARel gk o] ARl A m A
Al&Y3te] Phantomell &8+ X BAF o R AA )9
Skin DoseE <I5% 4 Ut} [Fig. 3]
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T3 oxd 9 IAMY A2~ (Digital imaging
positioning system, DIPS)S E3lX ZtZte] X &A%
Isocenter A 315 BtaaL 193} o] FAIE 9 FEW
of 4 #3AAe} EBT3 FilmS #o]1 217F 545

Al &g} [Fig. 4).

=

Fig. 3. Calculated skin dose distribution from TPS using
an inhomogeneous phantom with Eclipse proton beam
planning system.

Fig. 4. Skin dose distribution in the measuring point.
(1: Lt Brain Isocenter, 2: Rt Brain Isocenter, 3: C-spine
Isocenter, 4: T-spine Isocenter, 5: L-spine Isocenter, 6:
C-spine Marker, 7: T-spine Marker)
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4. The Phantom study

A& W= FE(The Phantom Laboratory Inc, USA)
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Phantoms CTEY A9t YA Setup F HXE
G EAMY  AIZ=HlDigital
System, DIPS)< ©]-83Fo] &3 X & Isocenter A &
SEECE CT #9 Al vlE] A Marker 2%5-919F A &
A2l FTYFTA Center 5570l & FFAgA}
EBT3 FilmE gap©] 714 @A nzp sfaA 25 &
o]al A AK(Proteus 235, IBA, Belgium)BeamS X 57|
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Fig. 5. (@) The Anderson Rando phantom Cranio-spinal
irradiation Set up, (b) TLD and EBT3 film pieces.
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Table 1. TLD Calibration factor and calibration values

N2
- . .

ZI'Z/S T Reszse HespT;se PM_'IJG;‘H PM;_G;'” ggé

e WU o es)  tm) @s) Averae

nz'ge 0.0211C  0.0641 iC

U menc 18820

light
1 1.576 1.545 150 158 069
2 158 .56 150 162 0.6
3 168 1.608 1680 166 0.688
p 71 1.6% 1704 165 0.6
5 1.781 1776 A 17% 078
6 1801 1835 1814 186 0764
7 1816 172 180 170 078
8 163 1.66 1687 169 0.7
9 1.7% 1729 78 179 07
10 180 1.7%8 182 1818 0782
1 1718 1619 1707 167 0.6%
1 179 1683 178 1707 0%
13 1583 1562 1577 150 0.657
m 1702 167 16% 169 0704
5 1602 1678 16% 1607 0.68
6 1788 1741 178 1 07
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17 1.697 1.659 1.691 1.678 0.701
18 1.979 1.873 1.972 1.8% 0.804
19 1.64 1.621 1.634 1.639 0.681
20 1.805 1.84 1.78 1.861 0.761
n(P)Yle 0.0469 nC 0.0577 nC
LZS; 158.9 nC 157.1 nC
21 1.871 1.764 1.884 1.797 0.766
2 1.857 1.784 1.870 1.817 0.767
23 1.902 1.889 1.915 1.924 0.79
24 1.963 1.915 1.967 1.950 0.815
25 1.666 1.688 1.678 1.719 0.707
26 1.889 1.828 1.902 1.862 0.783
27 1.718 1.706 1.730 1.737 0.721
28 1.723 1.657 1.736 1.688 0.712
2 1.819 1.8 1.8 1.833 0.763
30 1.856 1.771 1.869 1.804 0.764
31 1.698 1.684 1.710 1.715 0.713
32 1.871 1.829 1.8%4 1.863 0.780
3 1.837 1.764 1.850 1.797 0.759
34 1.769 1.718 1.781 1.750 0.735
35 1.874 1.854 1.887 1.888 0.786
36 1.893 1.831 1.906 1.865 0.785

2. EBT3 Film Calibration

MV FAAE o]83Fe] SSD(Source to Surface
100 cm, Calibration Depth 10cm, 10x10 cm’
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Fig. 6. Calibration curve for EBT3 Film.

3. Treatment planning system (TPS)
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Table 2. 2mm top and bottom right and left movement of the
point of measurement point dose values as the average value
of the absolute dose
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4. The Phantom study
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9] 108 &4 Hyt S eI Phantom 3| F-ATF
o 7t =4 Roe HAFL TPSE o] &3 M
AATablel oA AR 1.797, 1.749, 1.603, 1.604,
1.675, 1.816, 1.509 Gy St Alktd A=l djgte]
A A 4 FFAFAE —54%, +0.8%, —1.5%, —
13%, —15%, —0.9%, +0.8%, EBT3 Filme —4.8%,
—0.6%, +0.5%, +1.8%, + 1.5%, —0.4%, +02% <]
A ZA4%e TS Btk TS o] Al oA
FlEEAAE 212%% E FFATFA A et A
A o= 158%¢] EBT3 Fimo] 103] =4 A] A3
o B RSPl A2 ARgS BT [Table 3).

[e

Table 3. Comparison of Skin Dose Measurement Using the
Thermo-luminescence Dosimeter (TLDs) and 7 EBT3 Film with
the Planned Dose from the Treatment Planning System (TPS).

N=10
259 Measurd dose(102!)
R Planed dose ERyeEyT
(Position) (Gy) EBT3 Film (Gy)
(Gy)

Lt Brain 1797+ 0.06 1.705% 0.051  1.715% 0.046

Isocenter

Rt Brain

1749+ 0.08  1.764% 0.023  1.738+ 0.0

Isocenter

Cpire 1608+ 0.0 1.580+ 0.023  1.612+ 0.019

Isocenter

pire 1675+ 0.0 1.654% 0.03%  1.706% 0.090

Isocenter

Lpire 1500+ 0.004  1.545% 0.04  1.583% 0.013

Isocenter
C-Spine Marker  1.604% 0.001  1.589+ 0.01  1.508+ 0.007
T-Spine Marker  1.8164 0.002  1.831+ 0.0  1.820+ 0.013
ol Z1gd& TPSollA] Alte M) d G

2 EBT3 FilmOo. =2 A3 M
a8k tHFig. 7]

g I
E’ 13 } mplanEH A
a 1 eTIDER

18 1 H ¢ EBTE S

15

14

1 2 3 4 5 6 7
position

Fig. 7. Comparision of Skin—dose values of Plan and
TLDs and EBT3 films for seven positions on the
Measurement points. (1:Lt Brain Isocenter, 2:Rt Brain
Isocenter, 3:C-spine Isocenter, 4: T-spine Isocenter,
5:L-spine Isocenter, 6: C-spine Marker, 7: T-spine
Marker)

IV. DISCUSSION AND CONCLUSION
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