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94.4~99.9 cGy, & 4 7 7 & 89 47.2%~50.0%; F 328 | : B4k A & £ 0.5 om 5 /Z 69 Bolus B 474k 2 B & 4 179.4~
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Exploring the effects of positioning methods on the superficial absorbed dose in
postmastectomy radiation therapy wusing thermoluminescent dosimeter based on

anthropomorphic phantom
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1. Department of Radiotherapy, Beijing Shijitan Hospital, Capital Medical University, Beijing 100038, China; 2. Department of
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Abstract: Objective To investigate the effects of positioning methods on the superficial absorbed dose in volumetric
modulated arc therapy (VMAT) following radical mastectomy using LiF (Mg, Cu, P) thermoluminescent dosimeter (TLD)
based on anthropomorphic phantom, thereby providing some reference for clinical treatment. Methods Linear accelerator 6
MYV X-ray was used for the dose calibration and angular response measurement of TLD. The superficial absorbed dose of the
Alderson Rando phantom in VMAT following radical mastectomy was measured under 3 positioning conditions, namely
breast bracket in control group, breast bracket covered with Bolus of 5 mm in experimental group 1, and body plate combined
with thermoplastic film in experimental group 2. Results The measured superficial absorbed dose in control group and 2
experimental groups were 94.4-99.9, 179.4-184.6 and 150.4-156.8 cGy, accounting for 47.2%-50.0%, 89.7%~92.3% and
75.2%~78.4% of the prescription dose, respectively. Conclusion The superficial absorbed dose differs significantly under 3
positioning conditions. In clinical practice, thermoplastic film is able to improve the superficial dose, but there exists greater
uncertainty. Bolus should be rationally used to reduce the respiratory range and improve the superficial absorbed dose, so as
to achieve the optimal treatment outcome.
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LRI W WL AR B IR 2 — | R R AR
FR ] L M IR v S AR PR AR, LA
I M6 AR J5 ICY (Postmastectomy Radiation Therapy,
PMRT) A] & 25 W S L S8 1 Jm g R APk
75 T OBE %% F 5E A JT (Volumetric Modulated Arc
Therapy, VMAT ) £ AR BOE 82 #b 1 H T PMRT, %
FH 6 MV X 5 £ HRSS Jifg BE T DX, Ay 1 3 A BRSPS X i
SN BE ST 0 T SR U [R] 7 A v B TR v
TG, EHT, 5w R R R0 1 R A
HRH k) BE T 5 A (Bolus) 1Y 7 2 S B, (H AR
M EIEGE— bR, LA ) B Aoy B 28 [m] — B, AN ] B2
VTR AR A s . AL, A W5 R B R
B AR E 7 7 2R A8 7 Fit oy 428 (64 2 1% ] B 484 o g
JRAR 23R 2k, W RR VA 3R X ) o A 7 AR R e
A HF 5¢ L H LiF (Mg, Cu, P) # B % 71 & 3t
(Thermoluminescent Dosimeter, TLD) FiI Alderson
Rando 5 FABLARER T FL IR AR TG R J5 VMAT 4y
SR FH LR FE SR DA K B REEEK A o 7 7 =Xt g
R 55 0 % A R W WS i 5 T, B A I DR S PR
IR AR S 2%

I MR5FE

1.1 EWwig& 5

ARSZE R FH 9 TLD 1 1171524 CTLD-1000, H.
2 JERESY )M 4.5.0.8 mm, A3 ECHEE1.0% LAY . HUR
JEH I RS TLD B R 4 GRS
S AN UERA PR AU . FERH 2 (PTW 30010
0.125 cc) , FrHL i (PTW UNIDOS-Webline ) , Octavius /\
FARR(PTW) , AR /K (RW3, PTW ) , BBl 1A H 2R s
#% (Precise, Fif 4t ) , 41 2150 B0 0.985 g/em’ 415 E
AR (Alderson Rando, RSD, £ [H ), DA S JEJF k2.4
mm %R 1.09 g/om’® 19 [ 77 AR AR EE (1) AR A s
7 G ED
1.2 TLD IFIEZIE

R T AR s R R R S AT
A TAEA TRS-398 54 45 X it g 2017 2 B, fifi HL
FEf R (1.5 em ) 4b 1 MU=1 cGy.

SRIG B %A 4 A TLD /) A [ (&L 1) i 76 Ao
A% Z B2 AR R R LA 2528, 43 51 PR 50,100,150
200.,250,300.,350.400 MU, # & 24 h Ji7 B TLD # K
TR B A AT AR A RN 51 A S BT
AR AE T K (cGy/uC) -

n Di
2

(1)

n

R, DN E A (cGy) , M, 1A [ s = A
{4 F 52 B TLD AY-F 2352480 (uC) , AR IR LR AR
SEXHBUE N 5 nC ik IR %R

E1 £HF4/5 TLDHWREREE

Figure 1 Cassette containing 4 pieces of TLD

1.3 TLD K F i Bz il =

5 0.125 cc HL B ZE 4 A Octavius /\ fA AR .0,
IR (SAD)=100 cm, fE ELAFFARE N 0°,10 cmx 10 cm
SSTEY AILER AR EE 430 1 R 0°.30°,60°,120°,150°
180°4K K Hi H 200 MU ; 48 Ji5 25 B L 25 %08 TLD Jift 78
B UL, TLD 5 g = LA G R A 2 B o

@n

2 BF Octavius /\ FRIKHIT TLD i M L1 LA R EE
Figure 2 Geometric schematic diagram of TLD angular response

measurement using Octavius octagonal phantom
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HhET R LB AR 1S B A 4 /7 TLD 59 & 45 573
{8, D, R HLAEAE X N A7 FE B B P Ab R IR HL s =
(1) 3 Y 1 45 5T S48, i o BRET A28
1.4 AAAEEAM TR THRRREFEHNE

PMRT Z2 2R HL B IR, A T577) 4 50 Gy,
HEURF 25 UK AR I FLBRFE A A 7 SN, /i 15 Wi
I BB R R A T2 0.5 cm JE £ (Y Bolus, & 10 KA
ST AN 35 Bolus. 1M 78 I FH A4 A 65 FR I RS 3 7
I, Sl A L % R ST A K L 70 °C R R IR
TR s, U IS 7 55 1 SRR M RE SR T A TR A
B IR o TE I SR T R Y 5 A R
FITE BT B L IF 08 TR IS 217 B

AR S50 e AR FH L R R ER 4 6 T =
Alderson Rando A [ 2 7EFLIRFESE |, i & T KAL1E

CT FE48 2 i /L (Brilliance Big Bore, Philips, USA)12J7
IR b o FERTAAE i B 2 11 JC Bolus [/ T k47 CT 4
T K AL CT BURAE ] BRAL 5 SR J5 76 RLAA 2 M g R
PR 55 0.5 cm )5 A9 Bolus LA [R]F3 4 54 3R S —
4 CT EMEAE R SZI0 20 15 322 T R IA B A 1A i
SEAE TSR AT BE 298 2.4 mm (17N FL A
B PR A M o B S TR A T AR SR 3 4 CT &R
VER S0 2, RIS 7= 19 3 FMETE (JEBolus |
A Bolus 7 s B 40K 3 s, 7E LR 3FIE
3 R A 1 A T L TR AR R AR B A I L
AR SR R DX 00 50 4 G PR ZE RN G BR e %
e S A7 B R —5R) A2 B (5
THR) ZETEEEZR) A TFEENER), 5EAE
J 5 A [ Wt A

a: XfHR4E
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c:SLIR4H2

&3 Alderson Rando #&{47E Tt Bolus. 5 Bolus. B S I E 3 FIER T REE

Figure 3 Alderson Rando phantom covered without Bolus, with Bolus or thermoplastic film

B AR ZRECT 3 4 CT K14 43 51 % % 2 Monaco
A 7 11 % & 4t (Treatment Planning System, TPS,
version 5.11) H1, fH Y7 5 4= 2 B PMRT #8552 i Jit
W) =) jim] 41 X A M 445 ‘B (Organs At Risk, OARs) , Jf:
4 ) T B P R 3 o PRV R T 1 LA S B O TR
2 G, DT R TE A DX 2] i ) — S5 o /2 T 58 i
Jei o A — 44 W BROW 43 51 ik F 3 41 CT B4 il
VMAT 18], pHSl etk i 7 v il BB & 6 MV X
28, B AL T FIHE 200 Gy, E EH RS A E N 0°, 44T 2
A~ 20003439, EL 4R A 310°, 28 1A 1500, FRFAL
PR A 120 4~ LA, 330 P 4k 2t 72 v 4 ] Autoflash
margin JJ B8 , TR B0 AL S50 — 2, 3 ARl A gl 2R
B s R ER . RN S 8 0 BB R &
TN 2297 R b, 5 B8 22 A0 80 5 19 B 30 s W
TLD [, ¢ BRAE rhaos 30 B 45 A7 JF $AT A8 Nz 19
VMAT i8] . FREFS5 0 , #4308 24 h /5 1 TLD K
YO B2 #8 HEAT 0, MR 5112 R ICEE Bolus
4 Bolus . 7 7 PRI E 3 RIS TE T 0 2 45080

D; = (M) *x Ky % K,y (3)
b, MR B — A VAN TR R A Y 4 a2
HE TLD (9 3415280 (nC) 5 DR AR R ISR i (cGy ) o

1.5 SEitZEaH

K FHl SPSS statistics 22.0 45 11224k (44 X} ik 3 Fib
TG AN R A 0 2 B EA T o0 B o B TERE AR A
A IR 5 BT PP BC X ¢ K56, P<0.05 22 534
GiitFE X

2.1 TLDFIZitHFHFIEFRE R F K,

F2 32 AN R 590 8 HEU J5 1) TLD B 0an 6 1 s
2 X (D) E 85 ERE R K, N
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2.2 TLD A K, & 1E E -+

ANRIFLEE A BE T TLD 598 H B < i ) 445 51
W2 7R . 22 (2) THE S A1 X ff e 132 48 1E PR 5
K, 90999,
23 WHAREMAR TERREFENNELE R

TE 03 & b BT Bk J7 R 5 R 200 Gy 1Y
Alderson Rando BL{& VMAT %1 5 &4~ 5457 i 1 &
PR TR 3, ToIR e FLIRAE AR I Bolus Jrik ik
R AR IR A R 5 Ty X R k2 T e R AR R I A
R (P<0.05) .
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Table 1 TLD readings under different irradiation conditions

TLD 324/puC
/MU S EEU/NC
1 2 3
50 660805 668652 659348 659341 662037
100 1317198 1385753 1399854 1362844 1366412
150 2067850 1926246 2095727 1989809 2019908
200 2683261 2447796 2586107 2477730 2548724
250 3459318 3331611 3409706 3353028 3388416
300 3960365 3982786 3956381 3897111 3949161
350 4723969 4481201 4576276 4659181 4610157
400 5345987 5036183 5075587 5095834 5138398

2 TENEAETTLD Fis B BERNELER

Table 2 TLD and ion chamber measurements at different gantry angles

PURSME  TLDMEA/Gy HEEMR{ECGy  AHXHi2E/%
0° 129.13 127.39 1.4
30° 127.40 125.39 1.6
60° 127.13 126.39 0.6
120° 126.42 129.49 2.4
150° 123.07 125.39 -1.9
180° 129.03 129.29 -0.2

X i 26 = TLD 045k 45 538 HlL 128 2 0 45 50 )/ 0 2 0 5 23

3 BIEMS R 3IFER THERRYTEMNELE R (cGy)
Table 3 Measurements of superficial absorbed dose in

3 different groups (cGy)

HE=g=tA popE| UG 1 SEEOH 2

I 99.9+2.7 181.6+1.2* 155.243.4%
R 98.4+1.7 179.4+1.6* 156.8+0.5*
BB 99.0+1.2 181.9+2.0% 150.5+2.3%
H=5 98.8+2.6 184.6+0.9* 150.4+2 4%
EHAIE 94.4+1.2 181.1+0.9% 155.5+4.2%

=, XLt , P<0.05
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— L AR T I M RE 52 e RN Bz R BN & PMIRT
Il R TAE R ST A A R ZE )81, Lao 461 Wang
SO FLIERIG ARG E R BE ST RIRE kKT K
RRIZ B H Ll 2 . WAMA A W5 A TS 5
S B R B HLAH S (4 R 262 Bolus I A7,

VLA , VMAT $ R 7E PMRT Fh 452 T ok il &
N (B A VMAT $4 AR i A 2 i) & i iiF 5

FEARZ UL ARWFFE T Alderson Rando £ AR ) F,
BRIEAR VA AT VMAT BT, W HH TLD #1302 i
FWIGR . e I T TLD I A £ i 1 n)
R, SR g ) TR R A R T B R
FEA XK Y Octavius /\ AR GES T H , WA 8 E B
PROZE S AR B35 TLD 70 52 31 04 TR B AR XX, A ik
> Octavius /\ LA [ B 7 > (4 i B TP R F H
2% 5 TLD Ml it i 2e SO &0k, 22005 0°.30°,60°
150°.180° 6 1> A1 J3 B 4% #7201 H 2 = 0 1 45
150 R L EAE, 2 B0RR KT 25 25 06 T 3% Y5 [ A Y .
R 5 DR 350 2 2 D 0, 3 9] kA2 28 0 B SR AE 5%
L0 A YR 52 56 oh TLD #1889 43 i 30 %)
JE 0 M) 1 R X i 25 SA 45 I DRI e A K

A B 5 AR AR R T T AT B S G DL T
DIAHATR 5SS ARIIGRIREE A 94.4~99.9 ¢Gy,
i Kb 97 ) B 18 47.2%~50.0% , 55 Lim-Reinders 251
Shiau 5" BT 4R GE I WF 57 45 - — 2 35 0.5 em B 1)
Bolus i, 75147 54> A7 A AR R M ISR 179 .4~
184.6 cGy, &b 77 7 5 ) 89.7%~92.3%; 7 1 JEE &
2.5 mm (20 LGB R AR AR 54 A7 iR
Wz W 7] 4 4 150.4~156.8 ¢Gy, 5 Ab J5 & A 75.2%~
78.4%. Hsu 2" T Alderson Rando /f B AFA4
PR H 25 % A TLD ) il i 7 UTZ B HoR h
ANTRNEEBE AN ()AL AR AR B0 RS X6) Bz ok 35 o ) 52 i), 52
B 25 SR N S AR AT AR, I BE B A R 3R 34>
DSt A5 7 7 349 500 6 43 ) R A T Y 45.9%.63.3%
43.6%; 78 55 5 oA 2 mm 4 21 L 9 SR8 s, 3 4300
T 3 50 o 4 R Ak T Y 79.8% . 106.6%
83.5%. ASMFFTLE AL Lb SRk T 15 21 i 7 R AIG, 5
JHCJi R AT R A T A SR WA ot P TLD I 2 T
BARL T, TLD 7 & 7 A B A 0.8 mm ()&, F[HL IR
A1 mm AR {45 TLD BT Ab il ) 8 AR v,
BCIX TR BE AR NET B, BB, I8 TT fig 5 VMAT RE ST
ARAE S, s IH 4504 Harsolia 251 B HE 5L T VMAT 3
RABIE A PR k2 =

PMRT 42 55 B kA4 26 WS 3 5 0P 0 52 3
PR P JOUE 3, i R TAE TR o 1 42 e B ik A4 26 Wi i
i, ZH R AR F I Y Bolus, #/ H O F- sl il
YEu% 3D $TERAMALL ) Bolus., #R 1M, 4 & A Bolus
PL5 BOE BRI A S BUREFEAED . IR ]
Bolus A HICFN U R/ i) 8 &2 MR AR XEOR UE— 3K,
] PN 732 2 A F 5% 3 B 3 R 0 G 2 18 in 351 i 1 A
B 1, RLEAE I R A v AIE Bolus (19045 2 Rl EE
PR CH BT,

W 32 3l ] e R I PMIRT #10 [X (1) 32 BE ) 4 % 7
YU PR, X6 AR i 5 O S K ) R I
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ABFFEAR ] 6 MV $4%# (Flattening Filter, FF)X
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