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This work deals with the optimal design of two different protocols for the thermal ablation 

treatment of skin cancer, by considering uncertainties in the model parameters. Heating of the 

tissues that include a tumor was promoted by a diode laser. Nanoparticles were supposed 

uniformly distributed in the epidermis and in the tumor, to concentrate the thermal damage in 

the region of interest [1,2]. The protocols examined here involved one single treatment session 

with: (i) a sequence of laser pulses with the same fluence rates; or (ii) continuous heating with 

laser fluence rate given by a linear combination of two periodic functions with different 

amplitudes and frequencies. The optimal design problems were solved with the Markov Chain 

Monte Carlo method, by applying a modified version of the Metropolis-Hastings algorithm 

with sampling by blocks of parameters [3,4]. The two parameter blocks were given by the 

properties of the tissues and by the design variables. Parameters in the first block were sampled 

from their prior distributions obtained from the literature data, while random-walk proposal 

distributions were used to generate the candidate samples of the design variables. Therefore, 

the posterior distribution of the design variables was estimated for the protocols examined, 

taking into account uncertainties in the model parameters and the desired statistical distribution 

of the thermal damage in the region of interest. The stochastic simulation based on the 

Metropolis-Hastings algorithm with sampling by blocks of parameters resulted in optimal 

thermal damages that followed the desired probability distribution function with small 

uncertainties.        
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