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Abstract
To compare 2 beam arrangements, circumferential equally angles (EA) beams or partially angles (PA) beams for stereotactic body radiation therapy (SBRT) of primary lung cancer for intensity-modulated radiation therapy (IMRT) and volumetric-modulated arc therapy (VMAT) delivery techniques with respect to target, ipsilateral lung, contralateral lung, and organs-at-risk (OAR) dose-volume metrics, as well as treatment delivery efficiency. Data from 12 patients, four treatment plans were generated per data sets (IMRTEA, IMRTPA, VMATEA, VMATPA). The prescribed dose (PD) was 60 Gy in 4 fractions to 95% of the planning target volume (PTV) for a 6-MV photon beam. When compared with the IMRT and VMAT treatment plan for 2 beams, conformity index, homogeneity index, high dose spillage, D2 cm (Dmax at a distance ≥2 cm beyond the PTV), R50 (ratio of volume circumscribed by the 50% isodose line and the PTV), resulted in similar. But Dmax of the Organ at risk (OAR), spinal cord, trachea, resulted in differ between four treatment plans. Especially HDSlocation showed big difference in 21.63% vs. 26.46%.
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  Comparisons of the IMRT and VMAT with equally ((a); (c)) or partially ((b); (d)) beam arrangements. (a) IMRTEA; (b) IMRTPA; (c) VMATEA; (d) VMATPA.
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  Plan evaluation table for HDSvolume, D2cm, R50 in the RTOG9).
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  Comparisons of PTV, HI, CI, RTOG plan evaluation's parameter and MU between the equally angles and the partially angles for the beam arrangements.

IMRTEA: Intensity-modulated radiotherapy arranged by equally beam angles, IMRTPA: Intensity-modulated radiotherapy arranged by partially beam angles, VMATEA: Volumetric-modulated arc therapy arranged by equally beam angles, VMATPA: Intensity-modulated radiotherapy arranged by partially beam angles, SD: standard deviation, rDHI: radical dose homogeneity index, mDHI: moderate dose homogeneity index, CI: conformity index, HDSlocation: location of the high dose spillage described by the RTOG, HDSvolume: volume of the high dose spillage described by the RTOG, D2cm: location of the low dose spillage described by the RTOG, R50: volume of the low dose spillage described by the RTOG, and MU: monitor units.
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  Dose difference analysis according to the equally angles and the partially angles for the beam arrangements.

V5/10/20/25/30 (%): percentage volumes that received 5, 10, 20, 25 and 30 Gy, respectively, V12.5/13.5 (cc): absolute volumes that received 12.5 and 13.5 Gy, respectively, MLD: Mean Lung Dose.
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