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  The vascular effect of hyperthermia is of much interest because of its prospective application in a combined 
thermo/radiaotherapy or thermo/chemotherapy 

  Modeling the hyperthermia-tissue-blood flow interaction is benefit for the analysis and optimization of the 
parameters governing planned tumor treatment procedures  

 
 
 

  Investigate the variation of blood perfusion rate in a human breast with 
a tumor under laser irradiation and its effect on the oxygen distribution in 
the normal and tumor tissue 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

                                       

 

 

 

 

 

Research Background 

Objective of the Study 
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Analysis models 

 One-dimensional non-linear model of pulsatile flow -- analysis of blood 
flow in different vessels 

 FE (finite element) thermal model -- analysis of temperature distribution 
in a human breast with a tumor 

 The Krogh tissue cylinder model -- analysis of oxygen transport in a 
normal tissue unit and tumor unit  
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FE model and temperatures  
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The coupling method between 

the analysis models    

One-dimensional model  

of blood circulation in a breast 

 

FE thermal model for the  

laser irradiated issues 

 

Average Tumor 

temperature 

during irradiation 

 

Blood 

perfusion rate 

in normal and 

tumor tissues 

 

Analysis model for oxygen 

distribution 

 

Blood velocity 

in capillaries 

and tumor 

vessels 

 

Governing Equations 

Oxygen distribution in a 

tumor tissue unit 

Oxygen distribution in a 

normal tissue unit 
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