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ABSTRACT

This study analyzed the movement of tumors using 4DCT. Appropriate uniform IM were identified using TC,
Il and CI depending on ITV margins. DVH and NTCP were also compared in each case. Dose analysis on
tumors with uniform IM showed that the optimal treatment plan for satisfying all TC, CI, II was evaluated as 2
mm in phase 20 and 3 mm in 40%. That was compared to the dose from the normal tissues of PTV,, PTVy.
In the 20% radiation field, V5, V10, and V20 for the lungs increased 1.49, 1.26, and 0.65%, while 40% increased
by 1.9, 2.41 and 1.23%. NTCP had a dose increase of 0.57 to 0.029% from 20% and 40%. There was a dose
increase in the spinal cord and heart at uniform IM, but there was no significant difference. These data suggest
that the ITV setting of 20%, phase for Respiratory Gated Radiotherapy using Novalis ExacTrac system can be
applied with a uniform IM 2 mm and 40% with 3 mm for optimal treatment plan.
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II. MATERIAL AND METHODS
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Fig. 1. Transverse, sagittal and coronal view of all
phase planning target volumes. Line color: Skyblue
(PTV100%), Yellow (PTV60%), Orange (PTV40%),
Purple (PTV20%), Blue (PTV0%).
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Fig. 2. 3D radiation therapy planning for patient using
4DCT with I-plan system.
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EUD : equivalent uniform dose

50% tolerance dose in 5 years

n, m : tissue-specific parameter
Di : dose element
Vi : Volume element
Parameter for complication (pneumonitis)
TD50=24.5, n=0.87, m=0.18

II. RESULT
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Table 1. The target coverage according to uniform margin from beam on area.
Target coverage (mean% + SD)
Beam on area PTV20%+1mm PTV20%+2mm PTV20%+3mm PTV20%+4mm PTV20%+5mm
0~ 20% 91.1 + 6.8 926 + 24 949 + 24 954 £ 1.9 95.8 £ 1.6
0 ~ 40% 83.6 + 9.3 86.0 + 6.8 925 + 2.7 93.6 £ 2.0 945 £ 1.5
0 ~ 60% 54.1 + 36 56.0 + 3.6 69.7 + 3.3 723 £ 32 747 + 3.1
Table 2. The Conformity index according to uniform margin from beam on area.
Conformity index (mean + SD)
Beam on area PTV20%+1mm PTV20%+2mm PTV20%+3mm PTV20%+4mm PTV20%+5mm
0 ~ 20% 1.61 = 0.26 1.77 £ 0.30 2.09 + 0.32 2.34 + 041 2.55 + 046
0 ~ 40% 142 +£ 0.23 1.54 £ 0.24 1.81 £ 0.25 2.03 + 0.33 222 + 0.38
0 ~ 60% 1.35 + 0.24 1.45 + 0.25 1.64 £ 0.25 1.84 + 0.32 1.98 + 0.36
Table 3. The Inhomogeneity index accoding to uniform margin from beam on area.
Inhomogeneity index (mean + SD)
Beam on area PTV20%+1mm PTV20%+2mm PTV20%+3mm PTV20%+4mm PTV20%+5mm
0 ~ 20% 0.12 +£ 0.08 0.11 + 0.06 0.08 + 0.03 0.08 + 0.02 0.07 £ 0.32
0 ~ 40% 0.19 + 0.09 0.17 £ 0.06 0.11 + 0.03 0.10 £ 0.02 0.09 + 0.02
0 ~ 60% 0.48 + 0.35 0.46 + 0.35 0.32 + 0.33 0.30 = 0.31 0.27 + 0.31
40 20
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Fig. 3. PTV margin according to 5, 10. and 20% of
lung volume receiving dose for patients.
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Fig. 5. PTV margin according to maximum spinal cord
dose for patients.
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