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ABSTRACT

Objective The aim of this study was to investigate the clinical application of cone-beam CT (D-CBCT) in
the precise treatment of lung cancer by volumetric modulated arc therapy (VMAT) program. Method’s
A total of 100 patients with lung cancer treated in Radiotherapy Department of Nantong Third People's
Hospital were enrolled and divided into 4D group (n=57) and 3D group (n=43) according to CBCT
scan modes between October 2019 and October 2022. The radiotherapy setup errors, internal target
volume (ITV) volume, target dose, cardiac exposure dose and tumor control effect in the two groups
were compared. Results Before and after correction and after treatment, the difference in absolute
values of setup errors between the two groups was not statistically significant (P>0.05). ITV volume
of middle and inferior lobe tumors in 4D group was smaller than that in 3D group (P<0.05), maximum
dose (Dmax), minimum dose (Dmin) and mean dose (Dmean) Were higher than those in 3D group (P<0.05),
V10, V20, V30 and mean exposure dose (Dmean) Were lower than those in 3D group (P<0.05). There was
no significant difference in objective response rate between the two groups (P>0.05). Conclusion The
application of D-CBCT, especially 4D-CBCT, in precise treatment of lung cancer by VMAT program can
better provide target dose, reduce ITV volume of middle and inferior lobes and cardiac exposure dose.
Keywords: Cone-beam CT; Lung Cancer; Volumetric Modulated Arc Therapy

EEREE N EREERSEEMEER, BElERERACTESGEYRE
e, EER, BHRiEE”Y, AREERER(VMAT)BEESMERTTE
[ERA, VMATAEIERST B M SSARE A —NNE R TREMEEE AT
&, FEERAEEX R THEXEENTRNRE, F—ERE EamRdmEEs
HFFBE, BREELEAERERGNEEE, HRECT(CBCT) I ETIRMAT
KW BREXEEY, EEM3D-CBCTAREERETIRAN K EEREFMERE
BAFNRE, EETWMRESARREER—EMHRG, M4D-CBCTAIERER R
HEMERT, #—FRENOEREHIRENSRAIE, BT, SHREERT
D-CBCTTEA B FbE it VB T RIS 8y 7 RIS R, BUREM T,

1 BEEA®*
1.1 —83%HE SEE019F 108 £2022F 10 B 1EAIRIIZ B 100 6IfhE R 5,

MNITHE: RRIBZRWISUNIE; I9ESVMATRE AT, BREERBUT
ZCBCTHH; TNMOHEERO-11%K, HRIRE: ORMINERE,; RIEXETEMINEERS
F9<7097; AHEMBRMFET; FIERERERETE,

B ECBCTHIEERIN D 4D (n=57)M3DH (n=43), 4DAE36MH|, L214]; Fi8
30~60%, F19(51.35+4.36)%; MUEMIE: EM24f%). T334, 3DHE28%5,
15%; F#430~60%, F19(50.861+4.21)%; MEME: LH236. R TFH206l, &
AMF). ERMMBEUENTEZEER(P>0.05)

1.2 ARA% BEERDEMIG EZEWE, @I FERBNELE, FHELEIRE
FRIER, RAFTZERIFEFHBFATESR ¥FABrilliance CT, HiEEHE: B
REgLEERA,; SHERYG: BE. BESmm, 2¥R512X512, HEEEHE
SANTEEHTER, ARNR2ZEIEEEM#THEEX(GTV). IRKREX(CTV)T
REX (PTV)AE L, E3DERT, BCTViAR @M BTmmEBRICTVER, H#E
CTVIRAIMT BSMmBEIPTVE &,

DA EBELZID-CBCTHE; ADHEBITLIEMLBESTRIZtNER, £4D-CBCTHE,
HETREEEG LEERYS, BEEX, SIESMEENBTIHHRI[LAFE2.156y/
Ry LRI, H57728d(95%3iA%160.2Gy)]. 4DAM3DAEBEIYIEIDIEMIRE<2mmHEY
BN FRMERETATT, AT AR R#TCBCTIE, FEANMEMIRE,

1.3 MBIEHR

1.3.1 BiRE ERERENATE, 2IERMAFEBIRENX. Y. ZH). REIRE
(Rx« Ry. RzAME)o

1.3.2 WEEX (ITV){FFR HBERMAE3DA M EAIM ETmm, FEEITV4D. ITV3DHIE,
133 8 XFNE PHICRFEAPTVHIER/NTIZE (Dmin)s FATIZ (Dmax) A TFEIFIZ (Dmean)o
1.3.4 DIEZEFNE PFICRMAELDERNE (V10 V20, V30), TEFHTE
(Dmean)o

(5—1FE] & &, 5,
(EffEE] = 45, 5,

BlEERT, FERARASME: BEATR. E-mail: ¢j13921481008@126.com
FEEIN, FEMRAE: AT, E-mail: ntliwei@163.com
<35



HEICTRIMRIZRGE 2024448 $£22% $4H85 28517488

1.3.5 MEiTHIME RS & MIF N AR A (RECIST), &
LARMEITHIR R, RECISTRIDHRENT: T2EM . KLCBCTIR
M, FMEEEEMRE, FRRmEK; SBOEM: ZCBCTHN,
FhZpal R AR, ZEREL>30%; BE: LCBCTHM, Ff
BREAFBMERMOFRYTRES; HE: KCBCTHRN, Fb
R AR ERIEIN>20%% () 2R & MR, A #E=(x4
+3 ) BlE ) B AS < 100%,

1.4 BHERE EASPSS 22.04 3 F ST AR AHNG
i REMIEARHITONEIE, HEaRANXAYHIITEER
™, HHRRBARRT, XAt < KRE, SRAHRE/RNG
1, a=0.05 "ERTEEREN,

24 B
2.1 4D-CBCTIREKE#® =£E£5, 52%, TNMOHI 1 8,
AD-CBCTE RAM EM A M—LFEMIR, AN, FhETin

SENERNEMEEN, BREERFERNK, TEIA-ELC,
BEL, 54%, TNMOHRIIHA, 4D-CBCTERAM_EMAN

—SEFRBPIR, FESRAN. ZH0, ImLiREN, SMF2EH

ER55581K, IE2A-E2C,

2.2 ADAARBDARMIRELLR EREFENATE, MAZE

IRELNMELSITFER(P>0.05), WKL,

2.3 ADAMIDABEITVEARLLE #E LM ITVER

$ItFEF(P>0.05), ADABERTHMEITVAREFIDA

(P<0.05)0 M#R2,.

2.4 ADAAM3DALRFIBILE 4DHHIDmaxs Dmine Dmean$BX

FIEEF3IDA(P<0.05), &3,

2.5 ADAFIDALRZRAIBH B 4DAHAVI0. V20, V30K

Dmean%’t‘ﬂ&&ﬁﬁ%”%yg{f&?3Déﬂ(P<005)0 J'Tl%%%

2.6 4ADARIDARBEMEIZHIBRILE 4DAFIDABENE

MBMETAZER(P>0.05), &5,

BE1A-B1C Z fif bt SR bk, HARMN. EZaet, AEEERFREEN, HRE ERF TR,
H2A-H2C A Lot SRS, BAXAM. kavt, WEMEELD, BEELRYELHYEL, WLERLITTK.

1 ADARDAIBIIRELLE(n, mm)

AR FIE XA Y 7%
RIER] RIS BTE RRIER] RIEG V=tid=] RRIER] RIERG BTE
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3D4H 24 103.58+15.74 3D 43 60.12+1.47 39.14%+1.46 54.72+1.49
HRTRH 4DA 21 159.64£17.54 4.427 <0.001 t 4.393 5.148 6.463
3D 19 184.61+18.11 P <0.001 <0.001 <0.001
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R5 4DAM3DAREMEEHIBRLEK(n, %)
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4D 57  7.45+132 530+122 2.67+035 554+1.25 4D 57  17(29.82) 33(57.89) 6(10.53) 1(1.75) 50(87.72)
3D 43 8.08t1.36 5.81+1.28 291+0.37 6.12%+1.28 3D 43 11(25.58) 22(51.16) 8(18.60) 2(4.65) 33(76.74)
t 2.332 2.026 3.312 2.274 t 2.092
P 0.022 0.046 <0.001 0.025 P 0.148
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