508 3 4 31 W] hEHREFZZE Vol. 28 No.31
2018 411 A China Journal of Modern Medicine Nov. 2018

DOI: 10.3969/j.issn.1005-8982.2018.31.017
XEHS: 1005-8982 (2018) 31-0087-03

MIRKIR X & B = B 7 2 A7 HP Y b F

EFE, HX, 2EE, AHZ, RS
[ R R A R B B (B 5 M8 I IR B 51 58 00 ) By A+, R 300060]

HE . BH 54T R BARBLIA L2 AR AT T ol R MR, ik 3 26 1R R RS T
(IMRT) &FRAS AP, FHLE T PSR AR T, bR AR IS A B &, S7id
BT R CT B3] 5 4% (CBCT) MFI24a5dk, 5A4AF BB sdr, R8-SRt Ak
AR (ITV) Sh4 = At R (PTV) HBE, R FAALRBUILE, X, Y. Z3 M Fanhbiiz
# (263+153) /(226£0.95) mm, (2.39£1.36) /(153+1.16 ) mm, (326+217) /(2.13£1.14) mm, £ 53
Ao FESL (P<0.05); HHLITV SME PTV R B A X, Y., Z %% @& KA 6.33, 5.73 42 8.04 mm, &t
L1 ITV S PTV SR EE X, Y. Z 37 @R H 519, 3.87 #2 5.06 mm, Z51E HIBRBER AL TR TAL N
8RN BALIR £, B INRAIT AL e A e B

KEER - MR A AR ; B4R 2

HESES . R734.2 CHERFRIRAD ¢ A

Application of thermoplastic phantom with vacuum pad in
radiotherapy of lung cancers

Yu-fei Wang, Wu Du, Qing-xin Wang, Gui-zhi Liu, Guang-li Liang
[Department of Radiotherapy, Tianjin Medical University Cancer Institute and Hospital
(National Clinical Research Center of Cancer), Tianjin 300060, China]

Abstract: Objective To analyze the clinical value of thermoplastic phantom with vacuum pad in radiotherapy
of lung cancers. Methods Twenty-six cases of lung cancer patients treated with IMRT were randomly divided
into two groups. In the conventional group thermoplastic phantom was used for fixation, in the improvement group
thermoplastic phantom and vacuum pad were fixation. A two-parameter method was used to calculate the distance of
planned target volume (PTV) extended from the internal target volume (ITV). Cone beam CT (CBCT) was used to
measure positioning data through the course of treatment, and the data were analyzed with the DRR images. Results
In the conventional group and the improvement group, the set-up errors in X, Y and Z directions were (2.63 + 1.53)
mm and (2.26 £ 0.95) mm (P < 0.05), (2.39 + 1.36) mm and (1.53 + 1.16) mm (P < 0.05), (3.26 + 2.17) mm and
(2.13 £ 1.14) mm (P < 0.05) respectively. The PTV ranges from ITV in the directions of X, Y and Z axes were 6.33,
5.73 and 8.04 mm in the conventional group and 5.19, 3.87 and 5.06 mm in the improvement group. Conclusions
Combined use of thermoplastic phantom and vacuum pad can better reduce positioning errors, and improve position
accuracy and repeatability in lung cancer radiotherapy.

Keywords: lung cancer; vacuum pad; thermoplastic phantom; setup errors

FEHARENL . KSR KRR 2 H ATy s i 1677 ( intensity—modulated radiation therapy, IMRT )AY4FAIE

ks B 2 2018-01-16

- 87 -



T AR R 2

5 28 &

PRRFIERT R VR [ FHEADRT AR ) T B R 2K
Ui PR 22 0 P IB A BEA TG R, AR ]
TE B BT e 1307 (4 E R A X A MG B
/N, BB/NEREHAE IR, $RTHATIE AR " A
7 (O TRl IS 7 A HER P O 2B 50 T B N R 2 —,
i PR Sk S50 4 261 7 B2 AR ) dzs HIHRAT T 8 i I ARG ) 7
ROR " i 8 R P . AN s 204 R R R
PRALI RE AERA T, (RIS IX T L ZH 20 e BRAE Y
LRI 1TV BRI EGYT Vo HE T RIURS ST
HORM CBCT ZR Gl RN IR KSR = 1 R o7 i 22
POREEE ™o A I PRI IR 67 32 B0 i A 8
PRI TG o Dt — DA R AL ERR P, A3
SRV 7R BB ARG 5 B S A PP T o 4 M AR 1
B

1 ARSI

— R
WAk 2016 4F 4 ~ 5 A KHERIRA MR BB T
FHSGA R B 26 B, YTt 4Ei 44 ~ 63 %,
T ALAEWS 53 % Il R A A 4 Ry iR 5 BEAILSR A
LA (PR AR RIS E ) RISt ae (PRI EE
B HEAREE ), BAS 13 6] ; HULRE N SR )
ARGETCHT 22 5 5 F A5 s (1) 24 1 TR IE CT R A %
BEIE, FARZEY N 5 mm. i Philips Pinnacle
9.8 PRI ARG TR IR R IMRT 311
1.2 EFAZE

g R e O B 0 N A et Sl i 5 < e
) P PR ] R AR B b, O B2 s i A
PRECER, VR AVEAERME EARIC 7 Otk Mot
TEMERIE E 48 EAT A R, TEBRF T T Has 8
L HIRCREBN R, IR IERERT . B
PR P CER AR 55 B JR I 3T, 7 [ R0 o7 R A 5%
S HbRIC 7 WL, PR S B R bR
FETEBH S b, I M i R i e s, 124D
JRTEARIE EARIC “+7 WOLZ . JFEE 2 oM {4
R ERRTEESS , F, PRI LA
1.3 EBIRE

fdiFH Varian IX B &S IA PSR RS (on-
board imager, OB M1 THEIE I CT H941 , A TTEZ AL
R 5E UR HLARIER 180 B 360 IR =4k CT &l
&, I EZ) 1 min, fHREGEHTEDR, H2)1%K
NI R N TR i TR O WESEE

1.1

1.4 WIEFRE

BV PO BT R, T S 1) g S 2R A 7
1 IR CBCT 9%, e B M1 X b, 2607
Wk Y B, RBUJE N Z fh i@ At OBT A A AR AR
CBCT 531X CT #EATECHE, 15285 1L PRIGTT Hol
S-S m) =0 m Bdin 22 (19818 H LBRG
ST X, Y R Z iR E ),
1.5 SHit=rHiE

BE R SPSS 17.0 Geit 8, B &iF
BOARTHRGORILIYIE « b (x+s) FoR, i
FHISTREAS ¢ KT, P <0.05 2 FA G FE L.

%#R

26 il {3 H TR AR 130 18 CBCT B, & LA
HUGHAAE X Y M Z 3T shiR 2z AL, 2
FAGIFEX (P<0.05); X, Y M Z3 DT iR
ZEERHNO ~ 5mm/0 ~ 4mm. 0 ~ 4 mm/0 ~ 3 mm.
0 ~ 6mm/0 ~ 4 mm, VWL,

MRk MA=ZHFEBRMIRELR

2

(mm, x+s)

2151 X Y Z
Tt 0~5 0~ 4 0~6
HHLAL 2.629 + 1.532 2.393 + 1.362 3.258 £2.171
[ 0~ 4 0~3 0~ 4
ehilb2e 2.258 £ 0.952 1.533 +1.157 2.131+£1.143
(H 1.763 1.861 2.275
P1H 0.041 0.034 0.013

R S B0 5 P XA O™ A R X
FIMEIEE, A3CH margin=2 2 +0. 7o (margin 4" [A]
B, 3 PR SRR, o MhREZE ), BX
SR 99% i R HE X 28 /3K 95% fh kb5 ) o igadk
HIHMNIE IR X, Y A1 Z 805 KRl 5.193 , 3.868

H15.061 mm, FMNIGEEEA < AL, WAL,
1

0 - ey
9 4 = A
8 - mm AL
g 71
E 61
S
B 4 4
2 3]
=
— 2 4
BN 14
0
X Ul Y i Z il

ME FAEX. Y. ZHAEIMNCEE LR

- 88 -



% 31 0] FF K, G ARG A SR AN T T
3 g 0 ~ 6 mm/0 ~ 4 mm ; SXFIRZH LUAR, kel JCaR (i
P72 >5 mm,

M R GE gl . AN H s sh S T R
PEAHERRTE , #EIXAYASE 032 3 T B0 E X A2 IR
FIEID, IEEHGUR S R, Rl
P IF AAE B R AL . PRERRIRT A A A AR
IS BRIRT R TR " ARG E HOR 1 iE FITE
—ERE FRRGEEX RS, RS mBOR BT
UF U B 2 IE RO, ERE DAY 7 B 2 SR
STAEA, FIERHRIGYT Ay HIE S

FIAT, M e it A [ Jr =y BR T 67 s
EFIPIBIRNEL, AR M BE TP, & A
P I B, BB IX A RS DA, PRI AE 14 11 BR 1
BH RIS S PR R R 2, (H [ E 2RI A
VR FHEURE M SZBEAK, SHEAH B3 5 BEE I E
AL, BN RRIT RIS | sk R A AR, U
TEACTT 5 0 T R 5 AL P A AR 5 g R TR R AR K
SRR SREL R, S RIS PRIB IR [ &
T AU S E TP R, P A RO ETE T
R [ e — 25 PR 8 IR R 3 AR EAA - D
B I EHCT I AU B BRI %, s AT
BOTERE R, ST AR T R IR 3 s @K
25 PN = R G R B e B gl I8 R
MEITEIB,  SEAFHAERRATT AL 3 IR IR 5 E
BRI T PP GE S A5 R IR 8, s R
F B IRIBIRIEE E S — A, DRUERT IO i 520

R ZE S A BENLIR 22 5 RSt iR 2. BEPLIRZE
FE RO, W SRR L,
R ARAEIR 22 . “+7 FARIC AWM E . BEPLIR
ZEATINER, HAEE i W — 2P R
FEHIAIT AR WOGKT R I B2 6 bR A [R) 7
], AriELE QA FE MBI 22 " ARSI 2E
PSR, TEIRYT R R AR 2N 2L, A
N IBITUBEET . PALSER R, Z S fis
LA, X iRz, B2 HIG PRI IR [ 5 1
RLRE /N B E ALY 2L 5 XL Y FIZ 3 4ST7 1) B i
ZEHO ~ 5Smm/0 ~ 4mm. 0 ~ 4 mm/0 ~ 3 mm.

Li LTI, s B A AIB AR 5 7 s ULl
T PRI BE S A AR R R IRL, P R AL
AE R, B MBOLTRZE , PRIESE X SZ IR A MR T
i/ D J] B LE AL ZURER B 32 B AR 5 ab, Ak for
WP 7 7 A R R O R LT P | FE ARG R]
HAE =477 [l R AL R 220800 0] LA 46 /N RAE AR
MANBEE R S

& £ x #:

[1] MONGIOJ V, ORLANDI E, PALAZZI M, et al. Set-up errors
analyses in IMRT trertments for nasopharyngeal carcinoma to
evaluate time trends, PTV and PRV margins[J]. Acta Oncal, 2011,
50(1): 61-71.

[2] WUNDERINK W, MENDEZ R A, SEPPENWOOLDE Y, et

al. Potentials and limitations of guiding liver stereotactic body

radiation therapy set-up om liver-implanted fiducial markers[J]. Int

J Radiat Oncol Biol Phys, 2010, 77(5): 1573-1583.

SALIOU M G, GIRAUD P, SIMON L, et al. Radiotherapy for

breast cancer:respiratory and set-up uncertainties[J]. Cancer

Radiother, 2005, 9(6/7): 414-421.

SRR SRE, AU, A5 HEERL CT BRI & P A

BT 2 A5 O B0 e 22 (D). R AR O IR 2 4 A, 2008,

17(3): 219-222.

WANG L, JACOB R, CHEN L L, et al. Stereotactic IMRT for

prostate cancer:set-up accuracy of a new stereotactic body

localization system[J]. App Clin Med Phys, 2004, 5(2): 18-28.

BB, Rl IR L NIRRT P AR A [ AR

PR 22 LEREHESE ], Th AR DA A | 2012, 19(18): 1424

1426.

[7] ALLEN A M, SIRACUSE K M, HAYMAN J A, et al. Evaluation of

the influence of breathing on the movement and modeling of lung

tumors[J]. Int J Radiat Oncol Biol Phys, 2004, 58(7): 1251-1257.

GRILLS T S, HUGO G, KESTIN L L, et al. Image-guided

radiotherapy via daily online cone-beam CT substantially reduces

(4]

(6]

(8]

margin requirements for stereotactic lung radiotherapy[J]. Int J
RADIT Oncol Biol Phys, 2008, 70(4): 1045-1056.
[91 BRHA . A8tz . M RURYF A M. deat - R AER K
AL, 2008, 84: 182
BUWIEE , ARReqls | SRR, A5 . Md i BT 13457 i 22 140
ST (1], PR R SR AR | 2003, 23(3): 193-195.
CikE i)

[10]

- 80 -



