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Application value of thermoplastic film combined with styrofoam fixation technology in

radiotherapy for cervical cancer

LIU Weiwei, WANG Meijiao, YANG Jingxian, YU Songmao, DU Yi
Key Laboratory of Carcinogenesis and Translational Research (Ministry of Education/Beijing), Department of Radiation
Oncology, Peking University Cancer Hospital & Institute, Beijing 100142, China

Abstract: Objective To apply cone beam computed tomography (CBCT) for comparing the setup errors in cervical cancer
radiotherapy using pelvic thermoplastic film combined with styrofoam fixation technology vs pelvic thermoplastic film fixation.
Methods The data gathered from 62 CBCT of 13 cases of pelvic thermoplastic film combined with styrofoam fixation and 71
CBCT of 14 cases of pelvic thermoplastic film fixation were retrospectively analyzed. The setup errors and its distribution in
4 directions, namely left-right (Lat), front-back (Vrt), head-foot (Lng) and bed angle (Rtn), were analyzed. Results The setup
errors in Lat, Vrt and Lng directions were within 5 mm and Rtn error was within 3°, which accorded with the requirements of
clinical treatment. No statistical difference was found in the setup errors in Lat and Rtn directions between the two kinds of
fixations (P>0.05). Compared with pelvic thermoplastic film fixation, pelvic thermoplastic film combined with styrofoam fixation
achieved a better stability of Vrt and Lng directions (P=0.018, 0.002). When pelvic thermoplastic film combined with styrofoam
fixation was adopted, there were 61 times (98.39%) of setup errors <3 mm in Lat direction, 59 times (95.16%) in Vrt direction
and 58 times (93.55%) in Lng direction. When only pelvic thermoplastic film fixation was adopted, there were 63 times (88.73%)
of setup errors <3 mm in Lat direction, 58 times (81.69%) in Vrt direction and 54 times (76.06%) in Lng direction. Conclusion
Pelvic thermoplastic film combined with styrofoam fixation is superior to pelvic thermoplastic film fixation in the stability of
Vrt and Lng directions.
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1.1 {XZ|iE&E

PE 17 F K fL 42 B2 CT (Somatom Sensation
Open) ; FLHLZALE MIAL(ACUITY ) ; FLHLZE B FH B
28 i # (TrueBeam ) ; iY77 4 R 48 (Eclipse) ; 0Ot
FENL 5 (LAP Dorado) . P78 ik Ar iR 5 Bk
WP, RAIE ST A5 B
1.2 MEXT &

[P S A 2017 4F 5 H ~7 A AE ALK 24 g B2
e 22 37 e i 25 R i 07 (Volumetric Modulated Arc
Therapy, VMAT) 1) & S (8 & 27 1], A2 31~70 %7,
SEYARIE 55 % R AR 57 % o $E IR 2 7 R
], B N A4 (n=13) FIB 4 (n=14)
1.3 &G EE

A ZH R SR A IR v e T e ) T 2
LTI AT £ 5 2 A 1 hHEAs KM TRk 500 mL,
KPR 1 h 5 AT ERE R . BEERIVERT , VS o LB
AN 2 F I AT AN ENT orfit — AR I, I FHATF
OB E TR, 2 BIERCE 2 R A RIS hn >[5
TR 3 e S A E— PR /N2 30 cmx30 em
) R e R L SE OV I, FRPE R IR SRR 7
BRI P 5 5, 7 5 R FH A e R 4 AR
SRR B B ARG AR i (K 1 R12) . BALEE
SRR 23R P I B [ (181 2) , B Ll E i
HERT SRR A4,
1.4 CTEMEGFRE

4 B TR RIS Y A & S AL IR AR
[ ()84 76 CT AT 1 hHEZS IR, A Wi e 4%
ThK 500 mL, #&JK 1 h, i F 4[] ¥ SOMATOM
Sensation Open KFLAE CT Xt A 41 Fl B 4 H & A 7414
KA EUZ, FIH LAP HOGKT RGEAERIBIE L5 K
3T FAME (K13) o RIS EAR A 2 mm AT, I

1 &38R
Fig.1 Styrofoam

E2 ZEBHRIBIR
Fig.2 Pelvic thermoplastic film

DIARICVE A S F i . CT HZ 41 120 kv . 190
mAs . Pitch 0.9, Acq. 24x1.2 mm, J2/5 5 mm , $94 75 [
R 10 HEMR BB FE e AT R SE
HEA TR ) 1 VR
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Fig.3 Laser—beam positioning map

1.5 CBCT E&HIRE

F|H Varian Eclipse i1 ZGe il VETHRI AR 25 2
FREST L TR AL, I T B B IR R AL A R 1
W AIEIPRIE . R E A2 FLHL % TrueBeam J3)T
A, AR A A R SRR LR I AR I A TS B4
AT INEES A OBLAR R Gtk T CBCT KGR AE,
JEE AL A SRR T 38 IE B bR R vk
WATIRZEST PRI x (£EAT ) oy (FHRE) Rz (i) T
) SRS, A SR AR RS (Vit) e
(Lat) Sk (Lng ) FIPRES £ (Rtn) J7 [m] A AL(ELA B A7
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1.6 BALHRENE

HEJE R CT (CBCT) 75 i 22 i i () it #2 v, AN
KRG, 25 Feldkamp [ 5038 L pEAT B,
M BRAFFAHEFRALA CT 514 . CBCT BUEAICT 22
A7 5 FR U215 48 P e A R A T RE L L 4300
4% Vrt, Lat, Lng Fl Rtn X 4 5 [ B EUE . P &8
HR S KIBIT A — R CBCT IF , Wik £ K F
5 mm, F5 BHT AN ;A% 5 mm LN AR EIRIT bR
e, AZHIE 62K CBCT, B4 3kt 71 %k CBCT,
1.7 ZitEH*

K SPSS 19.0 G848 % £ 4is i 47 e 124 4
Bro RGERZEHPEAERIR, BEPLIR 22 1R i 25 3R
TN o RNIIRZEBAE A IE L LLE (%) o . AL
P ) SR LR e 5 43 A R TR TR . R
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J3HT A ZH 62 R B4 71 K1 CBCT i , A 407
Vrt, Lat, Lng Fll Rtn iX 4 4> J7 [n] b A3 07 12 22530
(0.09+0.10) .(0.09+0.08) . (0.12+0.11) cm F110.58°+0.73°;
BZH3914(0.140.12) .(0.09+0.13) . (0.19+0.14) cm Fl
0.69°+0.62°, Vrt FlLng Jrla] -, P Fi [& & Jr ¥ 1) 45
iR 24 & % 5% (P=0.018,0.002), HEILEL,

F1 AMEERERIEIRENLLR(ps)
Tab.1 Comparison of setup errors between two kinds of
fixations (Mean+SD)

ZH%] CBCTIKAL  Vrt/em Lat/cm Lng/cm Rtn/°

A# 62 0.09£0.10  0.09+0.08 0.12+0.11  0.58+0.73
B4l 71 0.14+0.12  0.09+0.13  0.19+£0.14  0.69+0.62
HH - 2.428 0.143 3.247 1.011
PIE - 0.018 0.674 0.002 0316

Vrt: JilJ ; Lat: 2247 ; Lng : Sk M Ren: IR A

A Vrt Lng Fl Lat J7[a) [RIRZELENHER VTS mm,
FFEIRIThRIE . AWFCHRGE , FECHR Yy it 42
PR ZEIRE] 3 mm B, TPR05 TR 3.3% ; 07 1R 225K
B 5 mm B, FFASs B 18.4%° L Sk B4 b 43 BT ik
IPIRZE AT ARG RE 3 mm WARIE, DLAESTHE<
3 mm A>3 mm K IX [0, G it A 241 F B 41 115% 2% 55
i o B2 mI UL, W E O A 3 ) L R
PR 25 KA HIAE 3 mm DL, 6 RS BIG T A B
Ko PARNE R JTIAAE Lat J5 [a]_FJGSe 24 L, 7E Vrt
FLng 77w EHA G5 X (P=0.034, 0.012) .
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Tab.2 Distribution of setup errors in two kinds of fixations

Lat Vrt Lng
ZH%)  CBCT YAk
<3 mm >3 mm <3 mm >3 mm <3 mm >3 mm
A4 62 61(98.39%) 1(1.61%) 59(95.16%) 3(4.84%) 58(93.55%) 4(6.45%)
B4 71 63(88.73%) 8(11.27%) 58(81.69%) 13(18.31%) 54(76.06%) 17(23.84%)
X 14 3.479 4.474 6.358
PIA 0.060 0.034 0.012
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9 e e AR DR g A R B R L 2 X 6 R
FEPFHEREE o AEHEASE U AR T R o, G B
TS MR SR 22 IR I o

CBCT IR B 45 A 75 2 3 12 BRIA T Vi FRL AT Y
FiboRE S J L OE R 2 2ER B R 4R A A AL
CBCT R Ba M H8AET7 8 | [ S Re o , A 1%
SLH) EPID B4 5 1 A AR U A1 1R 2 >, CBCT
Xt T 0 M B SR N B R R 25 B B
AAIF 5 8 3 B 43 B CBCT SR 4 1 858 , & 0
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