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Abstract 
Introduction  
Pelotherapy or mud therapy is a balneological method used from ancient times, which triggers local tissue and 
general functional reactions, inhibiting or activating some intermediate enzyme and metabolite systems, but 
its mechanisms of actions on certain pathologies are still not completely understood. Nowadays, testing and 
understanding the response of the human body to pelotherapy continues to be a challenge for specialists 
seeking alternative treatment solutions for different pathologies. The present study was designed to assess the 
effects of pelotherapy on local microcirculation using hyperspectral imaging (HSI) and a spectral unmixing 
model based on a modified Beer–Lambert law. 
Materials and Methods  
A total of ten healthy volunteers aged 35 to 60 years were included in this study. Peloid collected from the 
Techirghiol Lake, Romania was applied on the dorsum of the left hand of each volunteer for 20 min. A 
pushbroom hyperspectral imaging system was used to acquire images of the volunteers ‘hands at different 
time moments of the pelotherapy: 0 min, 5 min and, 20 min and after 20 min post-pelotherapy. Oxyhemoglobin 
and deoxyhemoglobin distribution maps on the hands of the volunteers at all these time moments of 
pelotherapy were generated from hyperspectral data. Oxygen saturation maps were also generated at the same 
time moments. 
Results  
The results have revealed that pelotherapy improves local circulation, both arterial (evidenced by increased 
oxyhemoglobin concentration) and venous return (caused by decrease in deoxyhemoglobin concentration). 
This could bring new insight into the physiological response to pelotherapy and may become a step forward 
in understanding its mechanism of action. 
Conclusions 
In conclusion, our results show that pelotherapy is effective in improving local microcirculation, at least in 
healthy volunteers. This opens the door for new research in both pelotherapy and hyperspectral imaging, and 
the results of these research would not only interest the medical world, but also extend applications of 
hyperspectral imaging from remote sensing to medical fields. 

 
Fig. 1. Oxy- and Deoxyhemoglobin maps of a hand region before and after pelotherapy 
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