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Dosimetric study of adaptive radiation therapy based on deformable image registration for lung
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Abstract: Objective To achieve the accumulative dose of adaptive radiation therapy (ART) for lung cancer by using
deformable image registration technique; to evaluate the dosimetric differences of target volume, normal tissue and organs at
risk. Methods Nine lung cancer patients treated with ART were selected. After 20 fractionated treatments, CT images were
collected again. The original CT images and collected CT images were accumulated by using deformable image registration

technique to obtain accumulative dose and related metrology parameters. And the dosimetric differences between ART and

conventional intensity-modulated radiotherapy (IMRT) were compared. Results Compared with the volume before ART, the
gross tumor volume was reduced by an average of 53.2%. Compared with conventional IMRT, the dose of target volume was

increased by 0.41 Gy; the V4 and Vy, of lung tissue were respectively decreased by averages of 2.17% and 3.32%; the V4 and
V., of heart were respectively decreased by averages of 1.14% and 2.98%; the maximum dose of spinal cord was decreased by

1.21 Gy. Conclusion Compared with conventional IMRT, ART for lung cancer improves the dose of target volume, effectively
decreases the dose of surrounding normal tissue, and reduces the radiation side effect.
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Tab.1 Dosimetric distribution of tumor volume in CT-IMRT and
CT-ART plans

Parameter CT-IMRT CT-ART tvalue Pvalue
Dy (CGy)  6692.80+65.19  7097.40+133.69 -8.141  0.001
Drean (CGy)  6901.40+87.89 7248.40+117.07 -5.866 0.004

Note: IMRT: Intensity-modulated radiotherapy; ART: Adaptive radiation
therapy
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Tab.2 Dosimetric distribution of organs at risk in CT-IMRT and CT-ART plans

OAR CT-IMRT CT-ART t value P value
. V2 (%) 27.63+4.44 24,99+3.52 4,736 0.040
ung
V0 (%) 21.29+3.74 17.53+2.50 5.312 0.044
V(%) 41.60£7.77 37.16£7.35 4.534 0.042
Heart
Vo (%) 35.7449.85 25.0046.14 4.959 0.038
Spinal cord Diax (CGY) 4009.60+131.80 3521.00+285.04 3.239 0.032
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