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Protoporphyrin IX (PpIX) is a fluorophore that can be used to identify tumoral tissues [1]. Usually, the tissue 

is excited at one wavelength, e.g., 405 nm, and the amount of PpIX is estimated from the fluorescence signal 

generated by this molecule and other fluorophores (baseline). However, one observes that fluorophores too 

close to PpIX impair the specificity of the estimation methods. We thus propose to cope this issue with an 

efficient multi-excitation wavelengths method, free from any a priori on the baseline.  

 

Method: In contrast with method from the state of the art, we use several excitation wavelengths. We wrote 

the model has a system of non-linear equation whose variables are the PpIX contribution, the baseline signal 

and the baseline quantum yield. As the baseline is also estimated, our method is free from a priori on the 

baseline spectral curve. Additionally, we were able to derive an analytical solution for all the variables of our 

model. This yields a computationally efficient method, free from any tuned parameter or iterative estimation 

procedure. 

Experiments: We used a digital phantom of PpIX fluorescence at two excitation wavelengths, parameterized 

from experimental data[2,3], with endogenous fluorophores. We compared the parameter values estimated 

by each model with a ground truth value. In addition, we measured the impact of the estimation error on the 

pathological status prediction, by means of a bayesian classifier applied on data whose tumoral categories 

are known [3]. We set parasitic fluorophore amplitude A to 50% of the PpIX amplitude in healthy tissues as 

inspired by previous works carried out in vivo [3]. 

Results and discussion: We have simulated the image of a high-grade glioma, a tumor that is rich in PpIX. In 

Figure 1, we notice that specificity between healthy and cancerous tissues of existing models (BF1, GB1, BF2 

and GB2) drops to 0% when the amplitude A is increased by a factor 10 (like the evolution of lipofuscin with 

age). In contrast, our method (EB2) keeps a specificity of 87% while the specificity of the ground truth (GT) 

reaches 88%. 

 

 

 

 

 

 

Figure 1 – Simulated maps of tissues in a high grade glioma, as retrieved by various models and ours.  
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