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It is well accepted that local tumor control and normal tissue complications have sigmoidally shaped dose-response curves. The
success of radiotherapy highly depends on the radiosensitivity of the particular tumor being treated relative to that of the surrounding
normal tissues. For tumor sites where the tumor control curve is less steep than the normal tissue complication curve, the high doses
required for tumor cure may cause unacceptable normal tissue complications. The goal of radiotherapy is to sufficiently separate the
dose-response curves of local tumor control and normal tissues complication, and also the total volume of normal tissue irradiated.
During the past three decades, advances in radiological imaging and computer technology have significantly enhanced our ability
to achieve this goal through the development of three-dimensional image-based conformal therapy (3DCRT). Intensity-modulated
radiation therapy (IMRT) is an especially advanced method of 3DCRT that utilizes sophisticated computer controlled radiation beam
delivery to improve the conformality of the dose distribution to the shape of the tumor. This is achieved by varying beam intensities
within each beam portal, as opposed to uniform beam intensities as in conventional 3DCRT. Both 3DCRT and IMRT utilize
sophisticated strategies for patient immobilization and positioning, image-guided treatment planning, computer enhanced treatment
verification, and image-guided treatment delivery (IGRT). In the heart of these techniques is advanced computer technology and
3D patient imaging with CT, MR and/or PET. Besides the advances in external beam treatment, there are also new developments
in stereotactic body radiotherapy fields. Also, the proton and heavy charged particle treatment open another door for radiotherapy
with promising results. All these advances in radiotherapy improve the outcome for the cancer treatment; increase tumor control rate
while minimizing the side effect. Furthermore, combination of chemotherapy and radiotherapy and new fractionation scheme make
the cancer treatment to another new era. In my talks, I will share with you few clinical examples to illustrate the powerful IMRT, IGRT,
Proton therapy, and SBRT techniques applied in nowadays cancer managements.
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