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Fig. 1. The schematic diagram of the IMRT body phantom

(@) and the flow chart for the experiments (o).
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Table 1, Planning parameters according to the delivery
techniques and target locations

Deivery Type Taget T TDw  ATD
technique Location (cm) (cm) (cm)
Case 1 Center 16 6.5 9.5

irr:;?:;on Case 2 2.5cm 18.5 6.5 12
Case 3 5cm 21 6.5 14.5
Case 4 Center 16 0.5 9.5

SCAT Case 5 2.5cm 18.5 0.5 12
Case 6 5cm 21 6.5 14.5
Case 7 Center 16 0.5 9.5

MCAT Case 8 2.5¢m 18.5 0.5 12
Case 9 5cm 21 6.5 14.5

% TDpuy Maximum depth of phantom according to target location
TDmin: Minimum depth of phantom according to target location
ATD: TDmax — TDmin

SCAT: Single Conformal Arc Therapy

MCAT: Multiple Conformal Arc Therapy
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Table 2, Comparison of techniques by Quality of coverage (QC), Homogeneity index (HI), Conformity index (Cl)

Target Delivery QC HI Cl
location technique Measure Plan Diff Measure Plan Diff. Measure Plan Diff.
MCAT 0.80 0.75 0.05 1.05 1.02 0.03 0.84 0.82 0.02
5cm SCAT 0.83 0.80 0.03 1.05 1,02 0.03 0.69 0.75 -0.06
Static 0.77 0.77 0 1.03 1.02 1.02 0.37 0.82 —-0.45
MCAT 0.83 0.84 =001 1.06 1.01 0.05 0.85 0,91 -0.06
2,5cm SCAT 0.81 0.83 =0.02 1.05 1.02 0.03 0.52 0.86 -0.34
Static 0.79 0.82 =0.03 1.04 1.02 1.03 0.36 0.89 =0.53
MCAT 0.78 0.76 0.02 1.06 1.01 0.05 0.94 0.88 0.06
Center SCAT 0.78 0.82 -0.04 1.03 1.01 0.02 0.55 0.89 -0.34
Static 0.80 0.78 0.02 1.06 1.02 0.04 0.57 0.88 —0.31

# QC = Ln/Rl (Iyn' minimum isodose around the target, RI: reference isodose)

HI = Ty/RI (Ina maximum isodose in the target, RI: reference isodose)
CI = Ve/TV (Viit reference isodose volume, TV: target volume)
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Fig. 4, The quantitative evaluation of dose distributions by gamma index histogram, It was shown good
agreements in the multi-conformal arc therapy
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+ Abstract

Analysis of Dose Delivery Error in Conformal Arc Therapy Depending
on Target Positions and Arc Trajectories

Min-Young Kang” - Bo-Ram Lee® - You-Hyun Kim® - Jeong-Woo Lee'?

Y Department of Radiation Oncology, Konkuk University Medical Center
? Research Institute of Health Scrence, Korea University
& Department of Radiologic Science, College of Health Science, Korea University

The aim of the study is to analyze the dose delivery error depending on the depth variation according
to target positions and arc trajectories by comparing the simulated treatment planning with the actual dose
delivery in conformal arc therapy.

We simulated the conformal arc treatment planning with the three target positions (center, 2.5cm, and
5cm in the phantom). For the experiments, IMRT body phantom (I mRT Phantom, Wellhofer Dosimetry,
Germany) was used for treatment planning with CT (Computed Tomography, Light speed 16, GE, USA).
The simulated treatment plans were established by three different target positions using treatment planning
system (Eclipse, ver, 6.5, VMS, Palo Alto, USA). The radiochromic film (Gafchromic EBT2, ISP, Wayne,
USA) and dose analysis software (OmniPro—IMRT, ver, 1.4, Wellhofer Dosimetry, Germany) were used for
the measurement of the planned arc delivery using 6 MV photon beam from linear accelerator (CL21EX,
VMS, Palo Alto, USA). Gamma index (DD: 3%, DTA: 2mm) histogram and dose profile were evaluated
for a quantitative analysis, The dose distributions surrounded by targets were also compared with each
plans and measurements by conformity index (CI), and homogeneity index (HI). The area covered by
100% isodose line was compared to the whole target area, The results for the 5cm-—shifted target plan
show that 23.8%, 35.6%, and 37% for multiple conformal arc therapy (MCAT), single conformal arc ther-
apy (SCAT), and multiple static beam therapy, respectively. In the 2.5cm-—shifted target plan, it was
shown that 61%, 21.5%, and 14.2%, while in case of center—located target, 70.5%, 14.1%, and 36.3% for
MCAT, SCAT, and multiple static beam therapy, respectively. The values were resulted by most superior in
the MCAT, except the case of the 5cm-shifted target. In the analysis of gamma index histogram, it was
resulted of 37.1, 27.3, 29.2 in the SCAT, while 9.2, 8.4, 10.3 in the MCAT, for the target positions of
center, shifted 2.5cm and 5cm, respectively. The fail proportions of the SCAT were 2.8 to 4 times as
compared to those of the MCAT.

In conclusion, dose delivery error could be occurred depending on the target positions and arc
trajectories. Hence, if the target were located in the biased position, the accurate dose delivery could be
performed through the optimization of depth according to arc trajectory.

Key Words : multiple conformal arc therapy (MCAT), single conformal arc therapy (SCAT), and multiple static
beam therapy, gamma index
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