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Abstract: Objective To evaluate the performance of patient skin dosimeter (PSD) for potential clinical application in radiotherapy.
Methods Under the condition of standard calibration (SSD=100 cm with a radiation field of 10 cmx10 cm) and using the PTW
dosimeter, 0.6 cc ionization chamber, and the water tank, the X-ray and electron beam at each level of the accelerator was
calibrated to the maximum dose point of 100 MU (corresponding to 100 cGy). With 6 MV X-ray as the radiation source, the
repeatability of PSD was assessed at the levels of 100 MU and 200 MU of the accelerator, and the repeatability index S was
calculated according to the Bessel formula. At the energy levels of 6 MV, 6 MeV, 9 MeV, 12 MeV, and 15 MeV, the linearity of
the PSD was measured to establish a linear relationship between the dose and PSD readings, and the linear equations were fitted
using the least squares method. The differences in the absorbed dose at different tissue depths and the PDD curves were measured
with 6 MV X-ray as the radiation source either in the presence or absence of the PSD probes. Results At 100 MU and 200 MU,
the repeatability index of the black probe was 0.029% and 0.025%, and that of the red probe was 0.040% and 0.043%, respectively.
At the energy level of 15 MeV, the linear deviations of PSD were 1.08% and 1.10% for the black probe and the red probe,
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respectively, and the linear deviations were less than 1.00% at other energy levels. At the energy levels of 6 MV, 6 MeV, 9 MeV,

12 MeV, and 15 MeV, the linear equations were fitted to translate the PSD readings into the actual dose. Measurement of the

absorbed dose and PDD curves showed that in the presence of the PSD probe, the maximum dose point shifted toward the tissue

surface to the tissue depth of 1.1 cm; the absorbed dose at the depth before the maximum dose point increased and that after the

maximum dose point decreased. For the black and red probe, the absorbed doses increased by 39.76% and 43.77% at the tissue
surface and by 4.62% and 4.91% at the depth of 0.5 cm, and decreased by 0.92% and 1.09% at the depth of 3.0 cm, respectively.
Considering the small size of the probe (0.4 cmx1.5 cmX1.5 cm) relative to the radiation field, the effect of the PSD probe was

only trivial on the actual dose delivered. Conclusion All the performance indexes of PSD meet the international and domestic

standards. PSD produces trivial effect on the actual dose delivered and therefore can be used for clinical skin dose measurement

in radiotherapy.

Keywords: patient skin dosimeter; linear accelerator; radiotherapy; dose
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Fig.1 A patient skin dosimeter (PSD)
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Fig.3 Dose measurement at different depths with or without PSD probe
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Tab.1 Repeatability test of PSD with different doses
; Repetitions (1) Repeatability
Delivery/MU Probe . 5
1 2 3 4 5 6 7 8 9 10 index S/%
100 1 (Black)/mGy 1775 1775  177.6  177.6 177.6 1775 1775 177.6 1775 177.6 0.029
2 (Red)/mGy 181.3 1814 1814 1815 181.5 181.4 181.4 1813 1815 1814 0.040
200 1(Black)/mGy 354.6 3548 3548 3547 3548 3548 3549 3547 3549 3548 0.025
2 (Red)/mGy 363.0 3628 3628 363.1 363.0 363.0 3627 363.1 3627 363.0 0.043
2 6 MV EHTHIPSD S8kt
Tab.2 Linearity of PSD readings at the energy level of 6 MV
Delivery/MU
Parameter
40 80 100 120 150 180 200 220 250
Count (Black)/mGy 68.55  137.00 171.30 20570  257.20  308.60  343.10  377.30  428.80
Linear deviations/%  0.30 -0.09 -0.09 -0.01 0.01 -0.04 0.05 0.00 0.00
Count (Red)/mGy 70.53 14130  176.70  212.00  265.10 31830 35350  389.30  442.50
Linear deviations/%  0.28 0.06 0.03 -0.07 -0.08 -0.02 -0.13 0.06 0.08
3 6 MeV & THIPSD i HLk14E
Tab.3 Linearity of PSD readings at the energy level of 6 MeV
Delivery/MU
Parameter
40 80 100 120 150 180 200 220 250
Count (Black)/mGy 59.72 119.20  149.10  178.80 22330  267.80  297.40  327.10  371.50
Linear deviations/%  -0.45 -0.10 0.13 0.12 0.07 0.04 -0.01 -0.01 -0.06
Count (Red)/mGy 61.65 123.10 15390  184.60  230.60 276.60 30720  337.90  383.60
Linear deviations/%  -0.42 -0.07 0.07 0.09 0.07 0.05 0.01 0.03 -0.10
R4 9 MeV M THI PSDIRHZ M
Tab.4 Linearity of PSD readings at the energy level of 9 MeV
Delivery/MU
Parameter
40 80 100 120 150 180 200 220 250
Count (Black)/mGy 58.61 117.00 146.3 175.60  219.60  263.70  293.00  322.60  366.80
Linear deviations/%  0.73 -0.03 -0.08 -0.11 -0.11 -0.05 -0.08 0.04 0.11
Count (Red)/mGy 60.58 12090  151.20  181.50  227.00  272.50  303.00  333.50  379.30
Linear deviations/%  0.89 -0.05 -0.09 -0.12 -0.12 -0.12 -0.04 0.03 0.13

ZAETF R T 5 S PSD R & A Qi A 4~
B8, 6 MV & T 0 F R BIE LT
IR y=1.716x-0.211, X F LI L UG M2t 7 &
y=1.771x-0.416;6 MeV 51 F , X T HBEHL B A L

P FE S y=1.485x+0.519, X} F LI 5L A ety
T y=1.533x + 0.481;9 MeV 544 F , % T 4K K42
B LT TR y=1.468x-0.392 , XF TLLER LA 1Y
2R M7 RS )=1.518x-0.490; 12 MeV &1FF , X T2
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5 12 MeV &4 THIPSD i 8 k1%
Tab.5 Linearity of PSD readings at the energy level of 12 MeV

Delivery/MU

Parameter
40 80 100 120

150 180 200 220 250

Count (Black)/mGy 58.12  116.10 14520  174.10

Linear deviations/%  -0.90 -0.13 0.13 0.14

Count (Red)/mGy 59.88 11970  149.50  179.30

Linear deviations/%  -0.98 0.00 0.08 0.14

217.40  261.00 289.50  318.10  361.10
0.11 0.26 0.06 -0.07 -0.18
223.80  268.80  298.10  327.60  371.80

0.06 0.29 0.05 -0.05 -0.19

6 15 MeV &4 TR PSD 841
Tab.6 Linearity of PSD readings at the energy level of 15 MeV

Delivery/MU

Parameter
40 80 100 120

150 180 200 220 250

Count (Black)/mGy 57.66 11530 144.10  173.00

21640 25990  289.10 31830  362.20

Linear deviations/%  1.08 0.10 -0.12 -0.18 -0.21 -0.18 -0.06 0.04 0.20
Count (Red)/mGy 59.77  119.60  149.50  179.50 22440  269.60  299.80  330.30  375.80
Linear deviations/%  1.10 0.12 -0.09 -0.15 -0.28 -0.19 -0.12 0.08 0.22
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Fig.6 Linear equation of the black and red probe at the energy level of 9 MeV
450 - 450 -
4004 # Black probe 400 4 o Red probe
]
350 P 350 1 st
~ -~
o 7ol
aaw— - >, 300 4 o
S L
5250- 4‘//' ;gzsn- P
2 - 2 /
© 200 s O 2004
/./ y=1.443x+0.751 y=1.486x+0.843
150 /‘/’ 150
ot -
100 > i v 100 0
e //'
504 ¢ so{ *
T T T T T T T T T T T T
40 80 120 160 200 240 40 80 120 160 200 240
Dose/MU Dose/MU
712 MeV &4 T RIRAFLLIR LIS LM 512
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Fig.8 Linear equation of the black and red probe at the energy level of 15 MeV
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MOE MR LS E 7N 1.1 em FEAK IR, 020500 5 43 51
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PR, W AT 23 U 0.92% . 1.09% o[]Sl o
0~5 cm R FEAL , 47 Jo PSD #8351 PDD il £k, & 9 AT
PIE 76 TG PSD #5:3k i, gt J& 6 MV [ 52FR PDD
ik, B RS S AEFAOK R 1.5 em IREEAL . JNPSD
TSI}, fe K s AR VT 1.1 em b 7R K

FE TR EE AL T, I PSD 443k 19 751 4t Eb TCHR Sk o) i 15 5
TE fie KR BEAL IS, I PSD 453k iy 3] 4 e Jo 4 3k
B RAG  (H 220K, U7E 1.00% 24547 . i T izde=k
JERE A 0.4 em, X BB #4551 BF /N 5, PSD
RS R /INAT LA AN, X6 g A 98 B G5 X J ) 512

PRI MR/

R7 B PSDIRKITELA [E]R BRI = H S0
Tab.7 Absorbed dose at different tissue depths with or without PSD

Filler/cm

Parameter
0.0 0.1 0.2 0.3 0.4 0.5

1.0 1.1 1.2 1.3 1.7 2.0 3.0 5.0

No probe/mGy 236.9 3099 360.0 400.4 430.1 4524

5122 5174  521.0 5234 5256 5243 5122 4844
5143 5174 519.7 5215 5225 5202 507.5 480.2
513.6 517.1 5193 5211 5214  519.1  506.6 479.0
0.41 0.00 -025 -036 -0.59 -0.78 -092 -0.87

0.27 -0.06 -033 -044 -080 -099 -1.09 -1.11

Black/mGy 331.1 3727 411.7 4373 4563 4733
Red/mGy 340.6 382.6 4142 4392 4584 4746
Asiaa/ %o 39.76  20.26 14.36 9.22 6.09 4.62
Ared % 43,77 2346 15.06 9.69 6.58 491
550
500
430 —=— No probe
—e— Black probe
(? 400 —+— Red probe
£
5]
% 350
a
300
250
200 T T T T T T T T
0 1 2 3 4 5

Depth/cm

9 6 MV 57 PSD 75 #) PDD g%k
Fig.9 PDD curve of 6 MV with or without PSD probe
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KT 1.1 em 5, MR o fins 2 Bl o TR B2 364 128 A
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