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CT simulation:
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Radiotherapy treatment planning:
organ delineation (breast & critical organ),
beam configuration and dose calculation
Marx-Plan (2D}, XiO (3D), CORVUS (IMRT)
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To investigate the role...

Beam configuration
optimization in RTP 4

techniques
Potential benefits of

breast volume
delineation

- Isodose distribution \*
- Dose-volume histogram
B .| - Point dose (ROI)

TLD measurement in treatment setup

Fig. 1. It shows that illustration of experimental process.

Fig. 2. It shows that three
beam arrangements, (A) con-
ventional RT (B) 3DCRT (C)
IMRT.
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Fig. 3. An axial CT and the dose distribution from the plan. The

peripheral, CW: chest wall, J: junction).
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Fig. 4. Comparison of the dose distributions of the conventional RT, 3DCRT and IMRT, (A) conventional RT (B) 3DCRT (C) IMRT.
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Fig. 5. The differences between the RTP and TLD point dose. The diamond indicate the TLD value and the square represent the RTP
value (P: peripheral, CW: chest wall, J: junction).
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Fig. 6. Cumulative DVH of PTV (breast) of the primary tumor and the lung of conventional RT and 3DCRT plan of humanoid
phantom and one patient for IMRT, (A) conv. RT (full beam), (B) conv. RT (half beam), (C) 3DCRT (volume based), (D) IMRT.
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Fig. 7. Comparison of the field shape and isodose distribution differences between the open and volume based techniques, (A)

conventional RT technique, (B) volume based RT technique.
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Abstract

Study of the Optimize Radiotherapy Treatment Planning (RTP)
Techniques in Patients with Early Breast Cancer; Inter-comparison
of 2D and 3D (3DCRT, IMRT) Delivery Techniques

Young Bum Kim, Sang Rok Lee, Se Young Chung, Young Ho Kwon

Department of Radiation Oncology, Anam Hospital, Korea University Medical Center, Seoul, Korea

Purpose: A various kind of radiotherapy treatment plans have been made to determine appropriate doses for
breasts, chest walls and loco—regional lymphatics in the radiotherapy of breast cancers. The aim of this study
was to evaluate the optimum radiotherapy plan technique method by analyzing dose distributions qualitatively
and quantitatively.

Materials and Methods: To evaluate the optimum breast cancer radiotherapy plan technique, the traditional
method (two dimensional method) and computed tomography image are adopted to get breast volume, and they
are compared with the three—dimensional conformal radiography (3DCRT) and the intensity modulated
radiotherapy (IMRT). For this, the regions of interest (ROI) such as breasts, chest walls, loco—regional lymphatics
and lungs were marked on the humanoid phantom, and the computed tomography (Volume, Siemens, USA) was
conducted. Using the computed tomography image obtained, radiotherapy treatment plans (XiO 5.2.1, FOCUS,
USA) were made and compared with the traditional methods by applying 3DCRT and IMRT. The comparison and
analysis were made by analyzing and conducting radiation dose distribution and dose—volume histogram (DVH)
based upon radiotherapy techniques (2D, 3DCRT, IMRT) and point doses for the regions of interest. Again,
freatment efficiency was evaluated based upon time—labor.

Results: it was found that the case of using 3DCRT plan techniques by getting breast volume is more useful
than the traditional methods in terms of tumor delineation, beam direction and confirmation of field boundary.
Conclusion: It was possible to present the optimum radiotherapy plan techniques through qualitative and
guantitative analyses based upon radiotherapy plan techniques in case of breast cancer radiotherapy. However,
further studies are required for the problems with patient setup reproducibiiity arising from the difficulties of
planning target volume (PVT) and breast immobilization in case of three—dimensional radiotherapy planning.

Key words: breast volume, analyzing dose distribution, planning target volume
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