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Tumor volume change and displacement in patients with lung carcinoma during CTVision-
guided radiotherapy

WANG Linjing, LEI Huaiyu, ZHANG Guogian, ZHOU Lu, PENG Yingying, LI Huijun, ZHANG Shuxu
Radiotherapy Center, Cancer Center of Guangzhou Medical University, Guangzhou 510095, China

Abstract: Objective To investigate the changes of tumor volume and tumor displacement in patients with lung cancer during
treatment with adaptive radiation therapy guided by SIEMENS CT Vision. Methods CT images were collected from 11 patients
with lung cancer before and during radiotherapy and co-registered with the planning CT images to analyze the changes in
tumor volume and tumor displacement in the left, right, anterior, posterior, superior, and inferior directions after a
radiotherapeutic dose of 40 Gy. Results After receiving a radiotherapeutic dose of 40 Gy, all the 11 patients showed reduced
tumor volume by 43.2% on average with a mean daily tumor volume reduction rate of 1.1%. Minor tumor volume reduction
was observed in 4 cases and stable tumor reduction in 7 cases. Maximal displacement of the gross target volume (GTV) of the
tumor was observed in the left, inferior, and posterior directions, and the GTV showed significant displacement in all the 6
directions after the patients had received a radiotherapy dose of 40 Gy (P<0.05). Conclusion Radiotherapy can cause reduction
in the GTV volume and obvious GTV displacement of lung cancer between treatment fractions, and the radiotherapy plan
should be adjusted accordingly during the treatment to ensure accurate radiation delivery to the target.
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a: Transversal view before treatment; b: Transversal view during

treatment; c: Coronal view before treatment; d: Coronal view
during treatment; e: Sagittal view before treatment; f: Sagittal
view during treatment
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Fig.1 CT images of patients with tumor volume reduction
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Tab.1 Displacement of the target volume in 6 directions during radiotherapy (cm, Mean+SD)
Item Left Right Superior Inferior Anterior Posterior
Before treatment 3.02+4.83 -5.374£3.56 2.00+2.32 -5.08+1.32 4.51+3.55 -5.54+4 .91
During treatment 1.28+5.04 -3.93+4.43 1.04+1.84 -2.46+1.85 3.04+3.00 -1.51£2.55
t value 2.953 -3.382 3.166 -3.576 2.983 -2.810
P value 0.042 0.028 0.034 0.023 0.041 0.048

AT =Y, 7R R AR T A R AE CT
QAR IRE PR Ao B IE #4128 MG K 43 R I )
CT BH& 51130 CT BURHEAT BUSBCE i 2 b F =
YTy 18] L1938 shRLEE , 25 IR g (R AR s Ak, OF
T o B B IR IR YT T B R DX A7 BRI, BRI E
WSO RAE

AAIGE PG T/ W B CT Vision 28 48V fiL fil
e BT TS CT BUR 5113 CT BMRHE =4k 77 )
R R g WS T Ak AR v R AR B A AR
b 5 BR, IR AT E LR 4 RN 43.2%, F
YRR BB AE R A 1.1%. 051 38 PRkt 58 4R
45, 4 0 IR i kB NGB 4 7 500 Bk e o ke e 1R 4
Silker 45 7 25 fil il 48z F & (IR I A5 RS, HH CT A
GRS R RS, TG 1 R e IR , 3 Bl
A THIR , 5 B MUINEIR 17 BB E R . [AlER
5T, 1 kV-CBCT BIHE sl A WAL i # v e
R AR AL, - 2R 46 R 35.9% , B K11 V- 43R 45
N 1.5%, J6 1 B E Rk 5E 2 THIR L 1/18 BE AYK
JEFR IR L 10/18 5 B kLTSN IR L 7/18 - Y
AR RR AR o AR AE T AR e AR 1 1 e
UL 5 2 AL

ATIGE 43 Bt il 6 £ 0T W S5 0T R X A
TEe A Sk B I 6 ) B 4 SR R,
GTVTEZE JH TR K . Weiss 55 RIS o i
FETE = 4E 07 18] B R AE A% DL Z h 07 1) B 48 XA B A
Ko Wulf S5 PHRIEMRAEIX FE A AT i) L R A7)
iR EZE ) 4.5.5.2.1.8 mm, Thomas &5
5 2 BH il B8 DX AR R TR 140 i o o i 3k
JEIT7 R A3 5 . Donnelly 25" HRGEZE A2 47 VR Sk
J7 1) g vhot s LA 30 1.1.2.3 .5.2 mm, i
TGN 5]k 2.3 .4.4.5.9 mm, Britton %5
5% 7 8 Al £ % GTV B TEA AT JHTG Sk i
J7 18 b B2 #% 43 5 R (0.19+£0.05) | (0.39+0.08) |
(0.86+0.19) cm, 7EK A5 10 A B e ko

AT GEEE A0, fili i £8 3 A T ok AR v A

DXARB A B 1 e HE R A, AL, PR T80T 73K ]
AR CT BB, T MR AR LR A2 1, St 4
ORI R R TR R B A B TR
WEFER D AT TE I R _E 48 S AR T, 0
LA AIRIE

(&% k]

[1] SIMONE C B. Comparison of intensity- modulated radiotherapy,
adaptive radiotherapy, proton radiotherapy, and adaptive proton
radiotherapy for treatment of locally advanced head and neck
cancer[J]. Radiother Oncol, 2011, 101(3): 376-382.

[2] SONKE JJ, BELDERBOS J. Adaptive radiotherapy for lung cancer
[J]. Semin Radiat Oncol, 2010, 20(2): 94-106.

[3] KATARIA T, GUPTA D, BISHT S S, et al. Adaptive radiotherapy
in lung cancer: dosimetric benefits and clinical outcome [J].Br1J
Radiol, 2014, 87(1038): 20130643.

[4] ZHEN X, GU X, YAN H, et al. CT to cone-beam CT deformable
registration with simultaneous intensity correction [J]. Phys Med
Biol, 2012, 57(21): 6807-6826.

[5] LIM G, BEZJAK A, HIGGINS J, et al. Tumor regression and
positional changes in non-small cell lung cancer during radical ra-
diotherapy| J]. J Thorac Oncol, 2011, 6(3): 531-536.

[6] YAN D, VICINI F, WONG 1, et al. Adaptive radiation therapy[J].
Phys Med Biol, 1997, 42(1): 123-132.

[7] RENGAN R, ROSENZWEIG K E, VENKATRAMAN E, et al.
Improved local control with higher doses of radiation in large-
volume stage 111 non-small-cell lung cancer[J]. Int J Radiat Oncol
Biol Phys, 2004, 60(3): 741-747.

[8] VERELLEN D, DE RIDDER M, STORME G. A (short) history of
image guided radiotherapy[J]. Radiother Oncol, 2008, 86(1): 4-13.

[9] SIKER M L, TOME W A, MEHTA M P. Tumor volume changes on
serial imaging with megavoltage CT for non-small-cell lung cancer
during intensity- modulated radiotherapy: how reliable, consistent,
and meaningful is the effect[J]. Int ] Radiat Oncol Biol Phys, 2006,
66(1): 135-141.

[10] I okAfE, TIRF, 4P4=9A, 5. 3k D an SR AAT 6 7 1L A2 P I

PRAR T AW B AR R N R 47 [T]. 49 E 52, 2013, 28(3):
167-171.
LIU Y M, DING Z Y, ZHOGN R M, et al. Dynamic observation
and clinical analysis of tumor volume changes during radiotherapy
for non-small cell lung cancer(J]. West China Medical Journal, 2013,
28(3): 167-171.

(FHEE1115])



