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Journal Article Synopsis 

The article  ‘“Seeing’ through the tongue, cross-modal plasticity in the congenitally blind” by Ron 

Kupers and Maurice Ptito is an original paper looking at the success of using a tongue display unit (TDU) 

in providing blind people, or those who have been blind folded, the ability to see through electrotactile 

stimulation of the tongue. The researchers conducting this experiment aim to focus on cross-modal 

plasticity.  

Currently, those who are blind have learned to rely on Braille for reading. This method works for 

communication however faces its limits when it comes to conveying environmental stimuli. Efforts to 

enhance artificial vision have been conducted and include methods such as: “electrical stimulation of 

the retina or visual cortex and stem cell transplants in the eyes (Kupers & Ptito, 2004, p. 79-84)”. The 

most recent, and less invasive, method includes a form of electrotactile stimulation for sensory 

substitution using a TDU (Kupers & Ptito, 2004, p. 79-84).  

Using the tongue has multiple advantages over using other areas that consist of nerve endings 

such as the skin. The tongue is consistently full of saliva which acts as conductor for the stimulation “and 

the sensory receptors are located close to the surface (Kupers & Ptito, 2004, p. 79-84)”. In addition, “the 

tongue is densely populated with nerves (Kupers & Ptito, 2004, p. 79-84)” which allow for a better 

resolution image to be produced (Kupers & Ptito, 2004, p. 79-84).  

The study that Kupers and Ptito conducted consisted of 11 participants; 6 congenitally blind 

people and 5 who can see but who were however, blindfolded. Participants began by getting a PET scan 

to determine a starting base and then proceeded in partaking in a behavioural training program with the 

TBU for one hour daily. Training continued until participants were able to successfully detect, with 85% 

accuracy, “the orientation of Snellen T’s which were presented in one of four orientations (Kupers & 

Ptito, 2004, p. 79-84)”. This success rate had to occur in two back-to-back sessions in order for the user 
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to progress to the next step of the experiment. Following the completion of this criterion, participants 

had another PET scan done to gather before and after results (Kupers & Ptito, 2004, p. 79-84).   

PET scans were used to collect various comparative data. Using this form of neuroimaging 

allowed researchers to collect images of the brain in three states: rest, noise, and orientation task. The 

rest state was simply the electrodes on the tongue with no stimulation, noise is a random and 

meaningless pattern of shapes, and orientation task were the results from subjects identifying the 

correct orientation (Kupers & Ptito, 2004, p. 79-84).  

In examining before and after PET scans of participants two areas stood out: orientation 

detection and increase in cerebral blood flow. Orientation detection prior to the training was simply at a 

chance level of accuracy. However, results found rapid improvement of consistent accuracy levels over 

time.  In addition, the scans prior to training determined that during the orientation detection task 

regional cerebral blood flow was restricted to the parietal and prefrontal areas of the brain. However, 

results of scans after the training showed that, in the congenitally blind participants, there was a 

significance increase in the activation of the occipital, occipito-parietal, and occipito-temporal cortices 

(Kupers & Ptito, 2004, p. 79-84).   

To verify and make relevant the results of the PET scans, trancranical magnetic stimulation 

(TMS) studies were performed. Low frequency repetitive TMS was used followed by a behaviour 

assessment. Phosphene and motor thresholds were determined using single TMS pulses. Stimulation 

was conducted on both the occipital lobe and the parietal lobes. It was discovered that there was a 

somatotopic representation of different areas of the tongue in the occipital cortex (Kupers & Ptito, 

2004, p. 79-84).   

Overall, using the TDU as a method of an alternate eye is quite effective. Though quality may be 

crude, in regards to achieving what this equipment is set out to accomplish, the TDU suffices and offers 

great potential to those who are blind. 
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Maurice Ptito Maurice Ptito, is the co-author of the paper 

1‘“Seeing’ through the tongue, cross-modal plasticity in the congenitally  

blind” and is currently a  

professor of visual neuroscience at University of Copenhagen in Denmark. His disciplines include 

biology and psychology ("Maurice Ptito - Research Gate," n.d.). He graduated in 1974 with his PhD 

in Neuropsychology at Université de Montréal and completed his post-doctoral in neurophysiology at 

Stanford University in 1996. Following this Maurice completed his doctor of medicine in PET Imaging 

at Aarhus University in Denmark ("Maurice Ptito - Research Gate," n.d.). His specialties are primarily 

in the area of brain plasticity with gravitation towards plasticity of the visual system. He also works as 

a neuroscientist in the mechanisms of recovery following brain lesions ("Maurice Ptito - Research 

Gate," n.d.). Maurice has received numerous honours and awards. Some of his numerous awards 

include: Fellow of the Canadian Psychological Association in 1998, Discovery of the Year 2001 

(Rewiring the Brain), Harland Sanders Chair in Visual Science in 2005, Fellow of the Danish Royal 

Academy of Science in 2010, and Fellow of the Royal Society of Medicine (London) in February 

2014. In addition, he has also had a couple TV Specials including: ARTE France 2008: Mind in 
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Motion, and Discovery Channel 2009: The Plastic Fantastic Brian ("Maurice Ptito - LinkedIn," n.d.). 

Journal Article Synopsis The article 

1‘“Seeing’ through the tongue, cross-modal plasticity in the congenitally  

blind” by Ron Kupers and Maurice Ptito  

is an original paper looking at the success of using a tongue display unit (TDU) in providing blind 

people, or those who have been blind folded, the ability to see through electrotactile stimulation of 

the tongue. The researchers conducting this experiment aim to focus on cross-modal plasticity. 

Currently, those who are blind have learned to rely on Braille for reading. This method works for 

communication however faces its limits when it comes to conveying environmental stimuli. Efforts to 

enhance artificial vision have been conducted and include methods 

1such as: electrical stimulation of the retina or visual cortex and stem cell  

transplants in the eyes.  

The most recent, and less invasive, method includes a form of electrotactile stimulation for sensory 

substitution using a TDU (Kupers & Ptito, 2004, p. 79-84). Using the tongue has multiple advantages 

over using other areas that consist of nerve endings such as the skin. The tongue is consistently full 

of saliva which acts as conductor for the stimulation 

1and the sensory receptors are located close to the surface.  

In addition, 

1the tongue is densely populated with nerves  

which allow for a better resolution image to be produced (Kupers & Ptito, 2004, p. 79-84). The study 

that Kupers and Ptito conducted consisted of 11 participants; 6 congenitally blind people and 5 who 

can see but who were however, blindfolded. Participants began by getting a PET scan to determine 

a starting base and then proceeded in partaking in a behavioural training program with the TBU for 

one hour daily. Training continued until participants were able to successfully detect, with 85% 

accuracy, 
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1the orientation of Snellen T’s which were presented in one of four orientations.  

This success rate had to occur in two back-to-back sessions in order for the user to progress to the 

next step of the experiment. Following the completion of this criterion, participants had another PET 

scan done to gather before and after results (Kupers & Ptito, 2004, p. 79-84). PET scans were used 

to collect various comparative data. Using this form of neuroimaging allowed researchers to collect 

images of the brain in three states: rest, noise, and orientation task. The rest state was simply the 

electrodes on the tongue with no stimulation, noise is a random and meaningless pattern of shapes, 

and orientation task were the results from subjects identifying the correct orientation (Kupers & Ptito, 

2004, p. 79-84). In examining before and after PET scans of participants two areas stood out: 

orientation detection and increase in cerebral blood flow. Orientation detection prior to the training 

was simply at a chance level of accuracy. However, results found rapid improvement of consistent 

accuracy levels over time. In addition, the scans prior to training determined that during the 

orientation detection task regional cerebral blood flow was 

1restricted to the parietal and prefrontal areas of the  

brain. However, results of scans after the training showed that, in the congenitally blind participants, 

there was a significance increase in the activation of the occipital, occipito-parietal, and occipito-

temporal cortices (Kupers & Ptito, 2004, p. 79-84). To verify and make relevant the results of the 

PET scans, trancranical magnetic stimulation (TMS) studies were performed. Low frequency 

repetitive TMS was used followed by a behaviour assessment. 

1Phosphene and motor thresholds were determined using single TMS pulses.  

Stimulation was  

conducted on both the occipital lobe and the parietal lobes. It was discovered that there was 

1a somatotopic representation of different areas of the tongue in the  

occipital cortex (Kupers & Ptito, 2004, p. 79-84). Overall, using the TDU as a method of an alternate 

eye is quite effective. Though quality may be crude, in regards to achieving what this equipment is 

set out to accomplish, the TDU suffices and offers great potential to those who are blind. 
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