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Feasibility of CBCT online registration by target areas in stereotactic body radiotherapy for lung

cancer
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Abstract: Objective Positioning verification before cone beam CT (CBCT)-guided stereotactic body radiotherapy (SBRT) is of
great importance. However, due to the respiratory motion, target areas were seriously deviated from planning image when using
the bony structure or the skin marker to align the CBCT with planning CT, and the bony structure or the body outline would not
match when using the image registration based on target areas. Herein the feasibility of CBCT online registration by target areas
is discussed. Methods Nine patients receiving SBRT for lung were enrolled in this study. All the patients were scanned with 4DCT.
Varian Eclipse 13.5 treatment planning system was used to design volumetric modulated arc therapy (VMAT) plans for each
patient, with a prescribed dose of 60 Gy/10 F, and Varian iX accelerator was adopted in the treatment. The planning target volume
(PTV) on original CT image was shifted to the right, feet and back by 0.5 or 1.0 cm, and according to the shifting of PTV, the
isocenter of each plan was shifted by 0.5 or 1.0 cm. Subsequently, the dose distribution was recalculated to generate a PTV-shift
plan. The differences in the dosimetric parameters of target areas and organs-at-risk between the original plan and PTV-shift plan
were evaluated, so as to investigate the effects of PTV-shift on dose distribution. Results The maximum dose (Duax), minimum
dose (Dyin), mean dose (Dye) and Vi of PTV in the original plan were 108.5%+1.6%, 98.3%+0.2%,101.1%+0.9%, 95.1%+0.3%,
respectively (Duax, Duin, D Were represented by the percentage relative to target prescription dose). The D,.. of the spinal was
(9.7£1.9) Gy, and the Vs and Dy, of lungs were 5.2%+1.9% and (3.9+1.4) Gy, respectively. Statistical differences between two
plans were found in the D,.. of PTV after PTV was shifted by 1 cm in X direction, 0.5 or 1.0 cm in Y and Z directions, and in
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Duinand Vg of PTV after PTV was shifted by 0.5 cm in Y direction, but the results still satisfied the requirements of RTOG report

0915. Moreover, statistical differences were also found in the dose of spinal cord after PTV was shifted by 0.5 or 1.0 cm in Z
direction, and in the Vy and D, of lungs after PTV was shifted by 0.5 or 1.0 cm in Y direction, but the results still satisfied the

requirements of RTOG report 0915. Conclusion For patients receiving SBRT for lung cancer, the image registration based on

target areas is recommended in CBCT online registration. Repositioning is not necessary if the setup error was small than 1 cm,

and therapy can be initiated after adjusting the treatment couch.

Keywords: lung cancer; stereotactic body radiotherapy; cone beam CT; shifting of target area; dose distribution; online

registration
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Fig.1 Planning target volume (PTV) shifted to the right, back and feet by 1 cm
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Fig.2 Dose distribution after PTYV shifted to the right by 1 cm
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Tab.1 Characteristics of tumor distributions in patients

BEIT s oz IS AR em’
1 RLL 18.7
2 LLL 252
3 RUL 15.6
4 RLL 56.0
5 LUL 36.6
6 RLL 15.9
7 LML 224
8 LLL 39.7
9 RUL 58.6

LLL=AM T vt; LUL=4 M vt ; LML=4 M & vt ;RLL=%
M et s RUL=% A ot

M2 T LUE Y R [ A RS 3l 1 om 5
F2310.5 811 em S5 £ 5 0.5F1 1 em J5 , Do 5T
¥ 2= R B gt 2E 22 5 (P<0.05) , 10 A J5 M1 #8 3l
0.5 cmJi5 Duin 5 Vo (60 Gy Fl AL SE AR X AR BT T
Rt B Ge 24 25 5 (P<0.05) , {H 245 AT R it 2
RTOGO0915 5 # 2K o

I3 AR, R IX ) R A AL 5 0.5 F11.0 em
B, B RSz 5 R 22 R A Gei 22 2 L (P<0.05),
B[] H 5 T A2 50 0.5 11,0 em I, 42 il Voo 11
D 5 JIT R 22 57 B SR 1245 L (P<0.05) , {HixX 8t
25T JE RTOG0915 S4R45 IR

1 H AT 7 B b, X5 TR Y7 HT CBCT 5 )5
CT IR ECHE 5 vk E2A 3 K Rbric sl B PEpRid
TR ABCHE . V522 A T AR BT TSR e A%
ANTTIEIHERYE 25 R, B O B PR S
5 AR U A 1 A 45 2R 22 S B0k, HLA T 1
P IC G B 75 b 5 SO X, (HLIX BB A5 2R I
R S A L B R R IR A T A RIS . Wa
S PR A 4 25 SR BIE 3 M IRCHETT IR L S

=2 FIHRI R AR R EE X S HIEL B (%)

Tab.2 Comparison of dosimetric parameters of PTV between original plan and PTV-shift plan (%)
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Tab.3 Dosimetric comparison of organs—at-risk between original plan and PTV-shift plan
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D,./Gy PAH Vil % PiH D/ Gy P{H
Bt 9.7+1.9 - 5.2+1.9 - 3.9+1.4 -
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1 1.0cm 10.942.7 0.033 5.042.2 0.374 3.7+1.5 0.112
P 0.5 cm 9.8+1.9 0.941 5.6+1.8 0.012 4.1+1.4 0.012
P 1.0cm 9.742.1 0.722 5.9+1.8 0.013 43+1.3 0.014
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and 4DCT imaging in planning for stereotactic body radiation therapy
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