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Effect of head, neck and shoulder body-frame on radiotherapy dosage

ZHENG Xuliang, XING Xiaofen, CUI Tong, ZHANG Jun

Department of Radiation Oncology, Shanxi Provincial Cancer Hospital, Taiyuan 030013, China

Abstract: Objective To study the effect of body-frame on radiotherapy dosage and provide reference data for clinical work in
future by measuring and analyzing the X ray transmission rate and Gamma passing rate of 3 kinds of head, neck and shoulder
body-frame (Civco, Teng Feiyu, Hua Yuxin body-frame). Methods After the body-frame was scanned to obtain the body-frame
CT image and the CT value was read out, the X ray transmission rates of body-frame at various open-fields of different sizes were
measured with a thumb ionization chamber in order to analyze the X-ray energy attenuation caused by the material and scattering
of body-frame. When the gantry angle was fixed at 0°, or volumetric modulated arc therapy (VMAT) was used, the image with
or without body-frame on the treatment couch was obtained with EPID. Finally, the profile curve and Gamma passing rate were

analyzed with Portal Dosimetry (PD) software for evaluating the effect of body-frame on dose verification. Results The X-ray

went through the body-frame, resulting in energy attenuation which was less than 2%. X-ray energy attenuation caused by the

scattering of body-frame was within 0.1%-1.0% .When the Gantry angle was fixed at 0°, Gamma passing rates of the comparison

Hil

il

between the PD image with frame on the treatment couch and no frame were 100% (Civco), 93.4% (Teng Feiyu), and 63.9%
(Hua Yuxin). The Gamma passing rates (2%/2 mm) for VMAT plans were 99.7% (Civco), 27.6% (Teng Feiyu), 19.6% (Hua Yuxin).
Conclusion All the 3 kinds of head, neck and shoulder body-frame lead to dose attenuation, and some differences exists in
transmission rate and Gamma passing rate among them. When we make the radiotherapy plans, the impact of body-frame on
radiotherapy dosage should be considered in order to ensure that the prescription is delivered accurately.
passing rate
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1.1 #RFnigE

Bk £ 4 Sk 351 5 AR 2R 356 B . 3 [ Civeo 23 F ( Typs-
S), Yk« 5/ H] (YC-DF118T) , Fr r e T8
(HYX-ST-C) . CT 44 {fi HI fif 2% Philips Brilliance
Big Bore; J& 47 1T X & 4t & 3¢ [F Varian Eclipes 13.5;
S #% 1% FH Varian Trilogy, X HT£ERE =M 6,15 MV;
D HE 152 5 - aS1000 AL HL - BT 5218 R 45 (EPID ) 4K
1 #55 e 2H BY Y Portal Dosimetry (PD) & 4 ; b Al i)
IBA DOSE 1 | &1Y, 0.6cc IBA 2727FC65-G 15T i
B,
1.2 CT{EMR

B4 3 FPAALEAY IE T CT E ALK |, )28 3 mm,
4, BMZ L DICOM #% i i3 Varian 4514 A1)
55, #iH Eclipse 3 7€ CT B4 L 13 Bl i 2T 24
WY CT .
1.3 KT SR ER BE AR FH RN

TN EHATT IR FlE 10 em JEEER0K B (45
A% 230 cmx30 cm, JEFE 1 cm; H7[E] 2 KR A R B
2 em A AFFE B EL B A ), LB = AR A P E] 2 7
i, 6 MV Al 15 MV X 2R B8 = BE 0T, HLAR BB
100 MU, SAD (7 )=100 cm &%} 600 MU/min,
SR INVER S emx5 em. 10 emx 10 cm 20 cm*20 cm,
Dt AR |2 A5 T3 AR BT ) 5] o g 2 Al
3K BOEIE, A TSR Y (R0 A A
R EEGT R, PRGN 2R G 30T DL S et i (AR AR T W
W) ) U R T o AN [ B 2 A B RN, el
B SR 225, L 10 emx 10 em S8 b ifi gt
BEEATIA— A5 R X 2R 3R R
1.4 BE{& % & .CU(Calibration Unit){&#& X0 Profile
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BRI MIRST IR E R A B AR SR P I
fd FH Eclipse TR R G AR HIVEN LA R 0° R 11
RIFIER: 360° ARV R BUAYT (VMAT )14,
ZHLE R 6 MV X Z&fiE i 300 MU S5 XxY=30 cmx
20 cm ., 5 EPID (4 #E B (SID)=140 cm. iRl 17
WU, i 2 EPID 75 31 — 450 1 73 Ai IR, £ H] PD 1 f:
BRI L 5, B AT s R SR X575
10 cm ZLFIY IE S 5 cm Z23E 74~k CU{E(CU S PD
KR ZIEERAT) o Profile fZ A BEER VARG .0 R
JEE R XY 2k
1.5 Gamma i@ iZ

i PD B %) Gamma 8 i 1 T4 b
B TCURZERY PD MG 1t 53 A 052 B ) 20 A7 7]
25, brERlE 22 % S BTG B (DTA) i E
M 1% 1 mm.2% 2 mm.3% 3 mm., 53875544 K “Use
local Gamma Evaluation” | “Use Improved Gamma

Evaluation” .
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2.1 BEBRAESETYMNEERCTE

Civeo R HE AR EE 2.266 cm, I E Wk LT 4k JE i
0.35 cm; B CFIRGLEE AR FE 1.429 cm, SN2k LT 4t
JEERE 0.40 e (R4 [a] 45 B 4T 4k 7, (R 0.7 em) 5
A8 TR AR RS R R B 2.242 em , A1NZE Bk £F 4k R
0.30 cm, B fIT Y Bk £F 4E CT 4 {H 43 il A - 549.29,
-444.57.-530.29 HU, I 58%) CT HI{E 5331 4-945.00
-887.00.,-923.50 HU,,
2.2 LIBEALARZR R 51 2 B B 5T % 2 S R By S

PRI SR RE A I E M, L 10 emx 10 em 4
B A AR ESTEF 6 MV figdE, Civeo B KT AR THHA
BT W WSO £ ) 3 6 A L a3 R 1.32% 0 1.38%
1.68%; 15 MV A& 4351 1.18% . 1.22% . 1.53%, A~
[F] 55 P R/ NS TR R 5 25 1 T, AR AR 28 50 S5 S el
SR AR LR 1,

F1 TRISTH AR EEERIFLR S5 R RS X ZF 5 RIFE

Tab.1 Transmission rate of body—frame and effect of the scattering of body—frame on transmission rate

6 MV 15 MV
Body-frame
5 cmx5 cm 10 cmx10 cm 20 cm*20 cm 5 cmx5 cm 10 cm*10 cm 20 cmx20 cm
Civco 0.983 4 (-0.345%) 0.986 8 0.986 9 (0.010%) 0.987 4 (-0.081%) 0.988 2 0.991 5 (0.334%)
Teng Feiyu 0.980 9 (-0.537%) 0.986 2 0.986 5 (0.030%) 0.986 8 (-0.101%) 0.987 8 0.991 2 (0.344%)
Hua Yuxin 0.976 2 (-0.712%) 0.983 2 0.984 3 (0.112%) 0.982 8 (-0.193%) 0.984 7 0.988 8 (0.416%)

Normalized with 10 cmx10 cm field as the standard, the value in parentheses was the effect of scattering on transmission rate.
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MHLEE A 00, YA YT IR PD EME B o0 5 CUH
9 1.586, i il s CUSAME Ry 1.587 5 1497 R L JCE Civ-
co i KT AETHAZEE PD RE 0 5 CU 4331
A 1.571.,1.566 ., 1.556; J& [l 6 /4> & CU H1H 735l K

1.568.1.560,1.553(#£:2) ., 4 VMAT BUTEFIR57 IR
PD 4 10 5 CUME N 1,581, J& F A5 CU ${H N
1.576; VA7 IR L CE Civeo B KT AR TR IR
PD EUE A0 15 CUME ST 318 1.554 1.544 1.540; J& [
615 CUMIE M 1.543 .1.534 . 1.526(F3).,

22 AT R R 3 TR AN 2R /A Gan=0°BB 51F PD B89 CU &

Tab.2 Calibration unit (CU) value in Portal Dosimetry (PD) image with treatment couch and 3 kinds of

body—frames when the gantry was fixed at 0°

Gantry=0° (x, y)

Body-frame

0,00 (-10,0) (-5,0) (5,00  (10,0)  (0,5) (0, -5)
Treatment couch 1.586 1.550 1.601 1.602 1.550 1.631 1.592
Civco and treatment couch 1.571 1.530 1.583 1.584 1.530 1.610 1.574
Teng Feiyu and treatment couch 1.566 1.521 1.577 1.575 1.523 1.607 1.560
Hua Yuxin and treatment couch 1.556 1.512 1.566 1.574 1.514 1.599 1.556

3 JATTRR 3FMAZRE VMAT R 418 PD ElfRAI CU A
Tab.3 CU value in PD image with treatment couch and 3 kinds of body—frames when VMAT was used

VMAT (x, y)
Body-frame
(0,0) (-10, 0) (-5,0) (5, 0) (10, 0) 0,5) (0, -5)
Treatment couch 1.581 1.530 1.593 1.597 1.526 1.630 1.580
Civco and treatment couch 1.554 1.494 1.560 1.562 1.490 1.599 1.555
Teng Feiyu and treatment couch 1.544 1.482 1.552 1.550 1.480 1.590 1.549
Hua Yuxin and treatment couch 1.540 1.477 1.542 1.546 1.472 1.582 1.539

VMAT: Volumetric modulated arc therapy

2.4 Profile &1

i 12 Profile £ /3 AT 81, 3 FG 7 IR BA
A28 PD K& CU X H 35 7 R — A 0, B Y
HLEE S 0° BESTET YA 7 IR A O 2R I e XY
J7 1) b CUEAH2ZZ 84 5] o IR TT IR LU Civeo i
O AR TUHARZE Y PD EIME X 7 In] CU {E 22 5796 [l
9 0.012~0.016 ., 0.016~0.021,0.019~0.027, Y 75 [] 2%
S FE A 0.012~0.014,0.016~0.021.,0.021~0.024, 4
VMAT HESFFi , fh 478 X J5 ] b BE A0 A 5~10 em &b
Y CU {ELAH 22 B 5., CU {H 2% 5 Y5 Hl 4 0.033~0.038 .
0.041~0.050.0.051~0.056, Y J7 i #H 22 8¢ ¥4 %), CU(H
7= 5V 0.025~0.031,0.031~0.040 , 0.041~0.048
HLZE SR 0°BESHAREL T VMAT BR 54531 4 PD &% CU
HZERE/N.
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Tab.4 Gamma passing rate of the comparison between the PD image with frame on the treatment couch and no frame (%)

Gantry=0° VMAT
Body-frame
1%/1 mm 2%/2 mm 3%/3 mm 1%/1 mm 2%/2 mm 3%/3 mm
Civco and treatment couch 56.6 100.0 100.0 18.2 99.7 99.8
Teng Feiyu and treatment couch 19.1 93.4 100.0 14.8 27.6 80.9
Hua Yuxin and treatment couch 15.9 63.9 100.0 14.2 19.6 66.4

SRR /INT 2% , HAEARIE 10 em> 10 om 4 BF
TR HPRIY KT 0.98, I MR H s — eI T4
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SRR FZ I TN

ARG L6 MV B 15 MV gt T, Sk o8
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SRMBIANE] LR S R AT T 25 5 o A AR ZE X
SRR B R Y IR, il R e DA ) 5 IR O
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L 15 5~10 cm A CU {EURH 22 BH k, 156 HA 22 RESR 5 ) 28
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WEFEAR L, RDAS [R] 0 5 BT £ R 2377 A AN [ 1 R 4
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