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Thermo luminescent dosimeter method for measuring radiotherapy dosimetry of lung tumor

JIANG Fen-fen', WANG Pei*, KANG Sheng-wei’, ZENG Si-yuan', HU Ben-hui', XIAO Yao'
1. Department of Radiation Oncology, Jiangxi Maternal and Child Health Hospital, Nanchang 330006, China; 2. Center of Radiation
Oncology, Sichuan Tumor Hospital, Chengdu 610041, China

Abstract: Objective To explore the screening method of LiF (Mg, Cu, P) thermo luminescent dosimeter (TLD) for
achieving the measurement standard of tumor radiotherapy. Methods The experiments on the dispersion, repeatability and
dose response of TLD were carried out by using *Co y ray and 6 MV X-ray beams to screen out the TLD which met the
requirements of clinical tumor radiotherapy. According to clinical radiotherapy needs, the chosen TLD was packed by
weighing paper, numbered consecutively and pasted onto the different positions of anthropomorphic phantom in sequence.
The phantoms pasted with TLD were radiated by 6 MV X-ray accelerator to verify the dose accuracy outside the target
volume of phantom. Results The errors of the repeatability and dispersion of TLD were within £3%. When the phantoms
pasted with TLD were radiated by 6 MV X-ray beams, the relative deviation between the TLD absorption dose value and
treatment plan system theoretical value depended on the dose value of TLD position. When the dose value was larger than
62 mGy, the relative deviation between the two methods was less than 5% . When the dose was less than 62 mGy, the
discrepancy was significantly larger. Conclusion Within the scope of the appropriate dose, the TLD method is reliable,
facile and economical for measuring and verifying the dose of lung tumor. And the TLD method can be widely applied to
determine the dose of tumor radiotherapy for the TLD method has been recognized by the international atomic energy
agency.
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1.1 ##

TLD(LiF:Mg.Cu.P,J7F,3.2 mmx3.2 mmx0.8 mm,
AU AR AT MR A A B A R, FARE A
1 255 (£ Thermo Harshaw TLD 5500) , 44-60 7497
HL(GWGP80) , PTW % Hi, 2 25 7% (30010 %4 0.6 cc ),
IR, SR, CARBOLITE BUAA=GR b, 2SR 2E
TKEEZG A B}, 6 MV X 5145 (Elekta) , 99.999% 25 41 & /< »

TLD Jfif2 45 B 4 0.000 1 g L TRl ik
T 100 A TLD (A £ £0.010 0 g) fFi ik, 2R 5 1 5 B
- RI{EAT B X A TLD P24 i 0 (22.90+0.20) mg.,
1.2 Fi&

121 EHBZSEHEE FIHPTWAL(0.6 co) HEE
X} ©°Co fif i 2 AT A . Ml LiF(Mg . Cu .P)
Rotihgk, 1 E TLD i #4527 (WinREMS) . #id4fg

BEEUEE 300 °C, Fe KR O TE IR TR] 13.3 5,38 KR

J& 300 °C, iR K [A] 0 s(Hy T — ek HI & 1T IR K
BB BT LR K EBEE A 0's)
1.2.2 SyEEMEERTS PR A TLD IR 7 IR R e
PRUE I 5 25 5 AR 4 , e/ N EPE . TLD 5 240°C
RN 30 min J5 FFE IR A1 20 min, B T—4~ ks
BHAE RS O 35 5 mm K R0 R CE R BE 5
mm) . F®Co y £k . J5 Bz 5 80 cm R 5 1 12 cmx
12 cm  ZEH AR ISR 5 A 100 cGy 34 4] i 5T
YRS, A ARG I HE R s R B I A R A o
B 4B AR £3% LA P A A
1.2.3 EEMEW IHARM R TE RN TLD EE
I 7EL3% AN . IR K JE Y TLD 78 “Co y S48  HR 5
B 12 cmx12 cm . J5 H2 B 80 om 25 Hhu e b W) 1y
100 cGy 421 a5t 37 BT, SR I FHAAB I3 HE R 152
RS AR IR . B 5 URSEEG: s OH A T
TEX3% LA N BRI o A S I 2 A P o, 3G A
HL B AR S A T, D (i X A Y
SE(EAH OB, AR 22 R /N F+1%,
1.2.4 BEENIRIEELS “Co y IURER MR N AN 1, Bl A
SCHFEENT 6 MV X 2R BE i B R AR I o R4
PN R MR A, FUB TLD FE25 b i)
114 100 cGy 14 *Co y T4 16 MV X T2k 135 50 4 i
TG, FHIVBOGEL 4 AN Rl RE 2 FRU S TLD 19
W) S, T 2 e KA X i 25 0 £1.74%
1.3 BE= MRz RS IESKIE

SR ©Co vy S 2 JE S HARE S 132 #5 FN 3R]
R, TR 2T 6 MV X SR RE i b E A TAS I . i
HL 10 A 0 0 A o A2 M 7 3% LA PN Y 7)o B, BLEE
FH®°Co y 54k JR 2 I 80 cm IR 12 cmx12 cm %5
AR ISR A 100 cGy BR T, i BB mi 17 PR 40
J 1 FEH 6 MV X BTk IR EFIT 12 cmx12 em 5 R
100 cm A5 HU AR ISR 5 100 Gy RS FHFVRE
S H AR B SRS TLD AW i, 318 H 6 MV
X S HE S RE B (R AS 1 (R 1«

Koo = ()" Co [ (s (1)

Hirp, M®Co iy TLD 7 “Co v 54 B 5 T BB
wr L, S mGy s M, N TLD7E 6 MV X S 26
(Elekta) IR T #UBEE 132t 25 19 5244, 507 mGy; D
Sk RS A Y B, BRA mGy .
1.4 (FEEERMETFIEIE

P05 AR E T CT AL, S 5 RS L = TPS
TRIRGE(E 1) o BEA: ) R X RE F 2120, MR I
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a: Phantom of human lung b: Corresponding CT image
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Fig.1 Phantom of human lung and corresponding CT image

b: Nearest distance

a: Longest distance
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Fig.2 Thermo luminescent dosimeter (TLD) at different

positions outside target volume

(1)l RZER TLD 4 wichE Fn 8 &2 PE4 i 75 3.00%
PP, i e B 10 B TLD, JF B SLE: 57K . TLD 4
FCPE f KA 22 0 1.20% , 5552 M KA 254 0.37%, 151
AR YR S G e B 10 Fr TLD H445 45 1 H ] 45 )3 52
RK(FED),

(2) A SZERHE “Co v HHER A RE e b2 R T 1,
PRI ASCTFZEXT 6 MV X SRR TR IE . A i
Il PREESK , BT A TLD R &84 1F P 5 B AH R i 25 75 /)
T 1.00%. AE & 15/ IMEXT i 22 4 0.10% , {H 5 KA
Xt i 2% A1 3.00% , - 24 AH X i 25 R 1.74% , 0 75 2%
TLD Ay fE s f P HEA 7RG IE , 85 R a3 2 T o

(3) I RER I TG BT 45 I 7E£5% AN, AT —
ST BEAS N T +3% ., PRLCAE I R FE S
I, SC50 1 Seilad TPS RGN RBUAR I ELS
P SEBRIE L 7 LA, AR SR 3 I 4 .,
& 32 TLD F A 3 YR HES X () RS (L, A e 3 1]
B RN G () 22 F TLD B PEAR /N, B8 AT
P KAB N 2.54% , /MM 0.01% , AR AR IO T ESK
P A E MR FE X MRl 4k TPS 55 TLD Wi
HE(E, AT 4 DS B HEG KT 62 mGy i), TPS #
WA TLD I (E 9 25 A £5% 2 Y, A7 A R
R YIRS FIR/N T 62 mGy i, TPS 55 TLD 2 i) fi
FZAFR, S HSES TPS 4 9.80 mGy it SEFRlE TLD
AR N 14.20 mGy , B #2235 51 44.90% .,
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Tab.1 Reading values of dispersion and repeatability

Value (uC)
Sample Relative deviation of repeatability/%
First Second Third Fourth Fifth

1 139.2 139.0 141.0 141.0 140.5 0.26
2 143.8 142.8 143.0 143.0 144.0 0.30
3 142.4 142.2 141.5 1415 141.9 0.18
4 138.6 138.5 139.0 139.0 139.3 0.19
5 140.0 138.0 139.5 139.5 139.2 0.37
6 140.0 139.2 139.0 139.0 139.6 0.21
7 142.9 142.8 142.0 142.0 141.9 0.25
8 140.9 1415 141.3 141.3 141.5 0.13
9 141.3 141.7 141.0 141.0 141.3 0.15
10 139.7 139.5 140.0 140.0 140.2 0.15
Relative deviation of 0.98 120 0.77 077 0.84 /

dispersion/%
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Tab.2 Correction factor of energy response

Sample Dose value for Dose value for Correction factor Relative deviation/%
“Co y ray/mGy 6 MV X ray/mGy
1 1003.0 1025.0 0.979 2.10
2 996.0 997.3 0.999 0.10
3 1007.0 1019.0 0.988 1.20
4 993.0 1007.0 0.986 1.40
5 1007.0 1021.0 0.986 1.40
6 985.0 1002.0 0.983 1.70
7 990.0 1012.0 0.978 2.20
8 992.0 1013.0 0.979 2.10
9 983.0 1013.0 0.970 3.00
10 987.0 1009.0 0.978 2.20
Average value 994.3 1011.8 0.983 1.74

#3 TLD £8 3 XRBHRIGIEE
Tab.3 Absorbed dose of TLD repeatedly radiated for three times

—_— Absorption dose value/mGy Average dose Relative deviation of
First Second Third value/mGy repeatability/%
1 307.2 306.5 309.2 307.63 0.46
2 290.9 291.1 290.0 290.67 0.20
3 219.4 2214 220.3 220.37 0.45
4 138.6 140.9 138.1 139.20 1.07
5 738.4 742.3 741.2 740.63 0.27
6 847.2 847.4 847.4 847.33 0.01
7 916.2 916.5 916.3 916.33 0.02
8 981.5 981.6 981.9 981.67 0.02
9 459 45.6 44.8 45.43 1.25
10 65.1 65.1 64.8 65.00 0.27
11 64.0 64.2 64.2 64.13 0.18
12 745 74.4 73.8 74.23 0.51
13 73.2 73.2 735 73.30 0.24
14 19.0 19.2 19.1 19.10 0.52
15 23.5 23.1 23.8 23.47 1.50
16 20.9 21.2 21.1 21.07 0.73
17 24.5 24.3 24.4 24.40 0.41
18 20.8 20.6 21.3 20.90 1.73
19 124 12.3 12.3 12.33 0.47
20 14.1 14.6 13.9 14.20 2.54
21 15.2 154 15.3 15.30 0.65
22 14.9 15.2 15.4 15.17 1.66
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Tab.4 Absorbed dose of treatment planning system (TPS) and TLD

at the same target position

Sample TPS theoretical TLD absorption Relative
value/mGy dose value/mGy deviation/%
1 313.00 307.63 1.72
2 290.50 290.67 0.06
3 222.20 220.37 0.82
4 140.20 139.20 0.71
5 741.70 740.63 0.14
6 850.70 847.33 0.40
7 915.10 916.33 0.13
8 986.90 981.67 0.53
9 4410 45.43 3.02
10 63.20 65.00 2.85
11 62.60 64.13 244
12 73.30 74.23 1.27
13 76.60 73.30 431
14 18.40 19.10 3.80
15 19.90 23.47 17.94
16 24.20 21.07 12.93
17 20.80 24.40 17.31
18 24.80 20.90 15.73
19 10.40 12.33 18.56
20 9.80 14.20 44.90
21 12.50 15.30 22.40
22 12.10 15.17 25.37
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