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Fig. 2. Manual calculation program using in Asan Medical Center.
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Table 1. Correlation coefficients analysis of verification MU and PBC and AAA errors using manual MU calculation program
according to change of parameters (PBC error is MU error between PBC algorithm and manual calculation, AAA error is MU error
between AAA algorithm and manual calculation, lung path is lung path distance, tumor path is tumor path distance, eff. depth is
effective depth)

Parameters

Fields 1 2

PBC error (%) Field size (cm) AAA error (%) PBC error (%) Lung path (cm) AAA error (%)

1 1.00 418 7.10 1.00 472 7.10

2 1.30 418 7.20 1.30 437 7.20

3 1.30 4.00 7.50 1.30 4.20 7.50

4 0.00 4.09 5.70 0.00 3.66 5.70

5 0.90 4.14 6.40 0.90 3.63 6.40

6 0.30 4.14 6.50 0.30 243 6.50

7 1.60 4.61 7.80 1.60 4.63 7.80

8 1.60 4.36 6.70 1.60 2.70 6.70

9 0.00 434 4.80 0.00 1.65 4.80
56 0.50 4.01 4.30 0.50 0.77 4.30
57 0.50 411 3.70 0.50 0.21 3.70
Corelation coefficient —0.031 (P=0.816) / —0.223 (P=0.096) 0.463 (P=0.000) / 0.648 (P=0.000)

Parameters
Fields 3 4
PBC error (%) Tumor path (cm) AAA error (%) PBC error (%) Eff. depth (cm) AAA error (%)

1 1.00 1.38 7.10 1.00 1.30 7.10

2 1.30 1.09 7.20 1.30 7.40 7.20

3 1.30 0.94 7.50 1.30 5.60 7.50

4 0.00 1.43 5.70 0.00 6.30 5.70

5 0.90 1.59 6.40 0.90 6.90 6.40

6 0.30 1.95 6.50 0.30 8.40 6.50

7 1.60 1.22 7.80 1.60 5.80 7.80

8 1.60 1.13 6.70 1.60 5.60 6.70

9 0.00 1.10 4.80 0.00 4.30 4.80
56 0.50 1.18 4.30 0.50 4.00 4.30
57 0.50 1.23 3.70 0.50 3.40 3.70

Corelation coefficient —0.336 (P=0.011) / —0.425 (P=0.001) —0.211 (P=0.115) / —0.262 (P=0.049)
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Abstract

Examinations on Applications of Manual Calculation Programs on
Lung Cancer Radiation Therapy Using Analytical Anisotropic Algorithm

Jong Min Kim, Dae Sup Kim, Dong Ki Hong, Geum Mun Back, Jung Won Kwak

Department of Radiation Oncology, Asan Medical Center, Seoul, Korea

Purpose: There was a problem with using MU verification programs for the reasons that there were errors of MU
when using MU verification programs based on Pencil Beam Convolution (PBC) Algorithm with radiation treatment
plans around lung using Analytical Anisotropic Algorithm (AAA). On this study, we studied the methods that can
verify the calculated treatment plans using AAA.

Materials and Methods: Using Eclipse treatment planning system (Version 8.9, Varian, USA), for each 57 fields of
7 cases of Lung Stereotactic Body Radiation Therapy (SBRT), we have calculated using PBC and AAA with dose
calculation algorithm. By developing MU of established plans, we compared and analyzed with MU of manual
calculation programs. We have analyzed relationship between errors and 4 variables such as field size, lung path
distance of radiation, Tumor path distance of radiation, effective depth that can affect on errors created from PBC
algorithm and AAA using commonly used programs.

Results: Errors of PBC algorithm have showned 0.2+1.0% and errors of AAA have showned 3.5+2.8%. Moreover,
as a result of analyzing 4 variables that can affect on errors, relationship in errors between lung path distance and
MU, connection coefficient 0.648 (P=0.000) has been increased and we could calculate MU correction factor that
is A.E=L.P-0.00903+0.02048 and as a result of replying for manual calculation program, errors of 3.5+2.8%
before the application has been decreased within 0.4+2.0%.

Conclusion: On this study, we have learned that errors from manual calculation program have been increased as
lung path distance of radiation increases and we could verified MU of AAA with a simple method that is called MU
correction factor.

Key words: PBC, AAA, manual calculation, lung cancer
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