A visuospatial fMRI task for testing attention and imagery
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Introduction


It is well-known that visuospatial abilities (visuospatial attention, visuospatial working memory and visuospatial imagery) are located in a specific frontoparietal network. However, today, traditional fMRI paradigms are not composed of tasks derived from the clinical neuropsychology. It would then be really interesting to develop an fMRI paradigm directly derived from the “Kohs’Cubes” task (Cubes task) in order to compare behavioural data and fMRI observations.
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fMRI tasks





Control task: subjects only see forms 
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Experimental task: subjects must decide if a small square shown at the bottom part of a computer screen is imbedded in complex squares presented at the upper part of the screen.











Conclusions





We clearly found the traditional visuospatial pattern of activations described by Gitelman et al. (1999) which confirms the pre-eminence of this cognitive ability during the Cubes task. However, we observe that prefrontal cortex, underlying the working memory, is not activated. We interpret this result as the reflection of a specific cognitive strategy, where subjects focus their attention resources on the items form only. It is possible that the working memory is not significantly implicated because stimuli remain visible during the task. It is therefore not necessary to keep any information in mind. 





Another interesting result concerns the absence of the supplementary oculomotor area activation, activated during the temporal control of saccadic movements. Because our stimuli can be completely integrated into the visual field, controlling saccadic movements becomes simpler, and consequently irrelevant.





In conclusion, we claim that our observations obtained during the fMRI paradigm can be transposed to the classical task. This fMRI study offers a better comprehension of what it is evaluated during the Cubes task and notably, allows to reconsider the influence of the working memory during this task.














fMRI results












































Frontal activation in the premotor and frontal eye fields (for visual and motor control),


Parietal activation in the parietal eye fields 


	(for spatial perception), 


Occipital activation (for the forms and colours perception),


Bilateral cingulum activation (for attention abilities),


Posterior subcortical activation (for the control of the attention shifting),


Cerebellum activation (implied during visuospatial treatment notably).





Population & Methodology





Population: 20 healthy subjects





Method:


- a Cubes task


- an fMRI paradigm (Cubes/Complex forms)
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