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Introduction 

ωHearing ability deteriorates with age 

ςLoss of hair cells in the cochlea diminishes the 
transduction of auditory signals 

ωCochlear implants by-pass the transduction 
process by stimulating the auditory nerve 

ςInduce changes in the auditory cortex 

 
 



Cochlear Implant 
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External component 

Internal component 



Monitoring of Brain Plasticity  
in Cochlear Implant Patients 

ωMRI 

ςSafety issue 

 

ωEEG/ERP  

ςwith artifact correction methods  
(e.g., ICA; Gilley et al., 2006; Debener et al., 2008; Viola et al., 

2011) 

 

 



Aim 

ωUsing the Event-related Optical Signal (EROS), an imaging 
method without interference from electrical stimulation, 
to track brain plasticity in cochlear implant patients prior 
to and after the implantation 
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Intrinsic Optical Signals 

Fast optical signal 
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EROS and NIRS can be measured simultaneously 

Stimulus presented 

Slow optical signal 
Hemodynamic signal 

Near Infra-Red Spectroscopy (NIRS) 

(Huettel, Song, & McCarthy, 2009) 



Non-invasive Functional Brain Imaging Methods 

EEG, MEG 

fMRI 

Temporal localization 

Spatial localization 

Millisecond 
(High) 

Second 
(Low) 

Event-Related Optical Signal 
(EROS) 

Millimeter 
(High) 

Centimeter 
(Low) 

NIRS 



Recording Optical Signals 

Source Optical Fiber (e.g., 830nm) 

Detector Optical Fiber 

The ñbanana 

-shapedò path  

followed by light  

that reaches the  

detector. 



Scattering in the Brain 


