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We have developed a optimization algorithm based on biological objective functions for the radiotherapy planning. The algorithm 
optimizes the uncomplicated tumor control probability using simulated annealing method. This is especially useful for treatments with 
both external beam and brachytherapy components. We illustrate the use of this algorithm with a cervix cancer case. Interstitial HDR 
brachytherapy is applied as a boost treatment to the external beam. The algorithm optimizes the dwell times and dwell positions for 
the HDR treatment when the external beam treatment is delivered at different dose levels. Potential normal tissue complications are 
considered for bladder, rectum, urethra, and femoral heads. The tumor control probability varies from 0.61 to 0.76 for external beam 
doses from 36 to 54Gy respectively. The uncomplicated tumor control probabilities are 0.50 and 0.58 for the corresponding plans. 
They also vary with the assigned weights for tumor and normal tissues during optimization. In addition, we calculate the equivalent 
uniform dose (EUD) for the combined treatments as an additional evaluation tool for the treatment planning. Our example shows that 
the EUD is very close to the external beam dose when it is 54Gy. The EUD, however, deviates more from the external beam dose 
when it is 36Gy. There is an increased contribution from the brachytherpy component for lower external beam doses. These results 
indicate that TCP and NTCP, combining with EUD, are potentially useful tools for optimizing the treatment plans with multi-
modalities.  


