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ABSTRACT

Breast cancer is the second most common malignancy in Thai women. Radiation therapy
has an important role in the management of early stage breast cancer. Due to advanced
development of radiation therapy technology, several different techniques have been developed to
optimize dose distribution for breast irradiation. In this study, four radiotherapy treatment
planning techniques have been established for dosimetric comparison in terms of target coverage
and normal tissue avoidance. Treatment plannings were performed on computed tomography
image series of 14 breast cases. Radiation oncologist delineated CTV and PTV as target and both
lungs, heart, contralateral breast and healthy tissue as normal tissue. 6MV photon was selected for
treatment plan and dose prescription to target was 50 Gy. Four radiation therapy treatment
planning techniques were generated; 2D, conventional 3D conformal radiation therapy (con-3D),
segmental 3D conformal radiation therapy (seg-3D) and intensity modulated radiation therapy
(IMRT).

The average conformity indices of PTV were 0.59, 0.56, 0.63 and 0.80 and the average
homogeneity indices were 0.49, 0.69, 0.86 and 0.79 for 2D, con-3D, seg-3D and IMRT treatment
plans, respectively. Results showed dosimetric correlation between PTV and CTV. The average
V20Gy of ipsilateral lung were 12.10%, 23.23%, 23.79% and 20.35% for 2D, con-3D, seg-3D
and IMRT treatment plans, respectively. The 2D plans demonstrated the lowest average of mean
heart dose while the other three treatment plans were comparable. The average of mean dose of
contralateral lung and breast were low and no significant different among 2D, con-3D and seg-3D
plans but IMRT plans demonstrated higher doses than the other three plans. IMRT can obviously
reduce high dose volume (V45Gy) in healthy tissue when compare to other treatment plans but it
increase low dose volume (V10Gy). In summary, IMRT plans provided the best conformal dose
distribution on target and potential reduction of high dose volume in normal tissue but it yielded
more volume of low dose. Seg-3D show the best homogenous dose distribution but gave high
dose volume in contralateral lung. Con-3D plans provided good dose coverage to target but
produced higher dose volume in area of both target and normal tissue. 2D plans gave lowest
target coverage, relatively higher dose in ipsilateral lung but lowest mean dose to normal tissue.

