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Why near infrared light 

Because the near infrared light is relatively 

poorly absorbed by biological tissues. 

 

…but it is absorbed by the hemoglobin in a consistent way 





The propagation model of light in tissues  

Machado et al., Optimal optode montage on 

electroencephalography/functional near-infrared 

spectroscopy caps dedicated to study epileptic discharges, 

J. Biomed. Opt. 19(2), 026010 (Feb 14, 2014). 



Hemodynamic time course plot  

during a motor task 

 
Finger tapping task 



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4729011/ 

fNirs and conventional imaging modalities comparison 



 fNirs instrumentation 



 

 fNIRS  
 

• Streghths 

1)  long-term, noninvasive monitoring 

2)  high temporal resolution (0.1 sec) 

3) compact, portable, and potentially 

wireless design 

4) less susceptible to movement 

artifacts 

5)  relatively inexpensive 

6) natural settings (e.g. real human 

interactions) 

• Weaknesses 

1) stable contact between 

source/detector and skin is critical 

2) low spatial resolution 

3)  no standardization is available for 

NIRS signal processing analysis 

and statistics procedures 
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 fNirs applications 

Categorized publications, 2000/2016, Hitachi. 
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Motor Disorders: 

Parkinson’s Disease & Essential Tremor 



Motor Disorders: 

Pharmacodynamics- fMRI  

Cerasa et al., Brain, 2015: 138; 414–427. 



Motor Disorders: 

Pharmacodynamics-fNIRS  
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Mahoney et al. 2016 



(NIRx; Germany) 

Examples of fNIRS experimental device used for assessing brain activity during real walking 

tasks.  

What fNIRS Teaches Us About Gait 

Control in Neurological Patients  

 

HC: 

Compensatory activities in the 

prefrontal and premotor cortices as a 

response to task complexity or aging, is 

observed. 

 

STROKE: 

Both PFC and bilateral frontoparietal 

cortices are involved in real bipedal 

walking, as well as in active  cycling. 

 

PD: 

PFC in involved either during postural 

control or during the emergency of FOG 

symptoms. 
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 fNIRS in clinical neurology...  



fNirs alone? 

EEG 

Multimodal approach 

Courtesy of G. Pellegrino and Prof. C. Grova Lab, Biomedical Engineering Dpt and Neurology and Neurosurgery Dpt, McGill University, Montreal. 

 
Features 

•non-invasiveness 

•portability  

•prolonged acquisitions 

•excellent  time-resolution 

•three-dimensional image reconstruction 

•potential for continuous bedside monitoring  

•patients are not constrained 
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Spatial Priors 

and ROI 
Recruitment 

Montage 

Planning 

Neuronav 

and Montage 
Data Analysis 

EEG-NIRS 

EEG MEG Montage 

Courtesy of G. Pellegrino and Prof. C. Grova Lab, Biomedical Engineering 

Dpt and Neurology and Neurosurgery Dpt, McGill University, Montreal. 

Personalized simultaneous EEG-NIRS to assess  

the neurovascular coupling in focal epilepsy 
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