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The power of single case studies: Examples from the early visual pathway 
 
Several single case studies are presented which disclose organizational principles 
along the early visual pathway, and indicate challenges for imaging technologies. 
The basic premise is, that to make statements about “higher cognition”, the 
“lower levels” of visual processing have to be understood.  
 
First case: A paradoxical phenomenon in brightness perception is described; in 
spite of the inhomogeneity of sensitivity, the visual field on the subjective level 
appears to be homogeneous providing the perceptual platform for object 
perception and attentional control.  
 
 



 
 
 
 
Second case: With a brain-injured patient having suffered a partial visual field 
loss an important mechanism in color perception using color induction as a 
retinal phenomenon presumably at the level of amacrine cells can be 
demonstrated. 
 
Third case: In a patient having suffered a bilateral occipital lobe infarction, 
restoration of function can be demonstrated; divergence and convergence of 
projection in the geniculo-cortical pathway are suggested as structural basis for 
such functional recovery. Slowed down binocular rivalry in this case provides a 
“functional microscope” which discloses a specific temporal mechanism in visual 
perception. 
 
Fourth case: In another patient it can be shown that the pre-wired projection of 
the retina to the visual cortex remains globally unchanged, although 
paradoxically some local neuroplasticity is observed.  
 
Fifth case: Using as an experimental paradigm habituation of local sensitivity in 
the visual field and its resetting by interhemispheric interactions, it can be shown 
that spatial attention is controlled at the level of the superior colliculus.  
 
Sixth case: Observations on residual vision or “blindsight” support the hypothesis 
that the visual cortex is the one and only structure responsible for visual 
perception on a conscious level.  
 
Seventh case: Behavioral and fMRI observations with a patient with conscious 
vision across an extended area of blindness disclose some structural and 
functional mechanisms of the human visual system and the participation of the 
“wrong side of the brain”. 
 
 
 
 
 
 
 
 
 
 
 
 


