Key Note 13B - Perception of expressions in cortical blindness

This note describes how emotionally-charged stimuli of which the perceiver is unaware can interact with the perception of stimuli which reach awareness. The participant was unaware of the stimuli because of brain damage to part of the visual system.

Damage to human cortical visual area V1 produces blindness for the corresponding region of the visual field. In Chapter 14, we discuss the phenomenon of ‘blindsight’, in which an individual  with damage to V1 may deny being aware of any stimulus in the affected region of the visual field, but nevertheless may be able to make guesses which are better than chance about its presence and /or identity.  Could such an individual respond to the emotional expression of stimuli presented in the blind region of his visual field? Morris et al (2001) presented faces with either happy or fearful expressions to a patient (G.Y.) who was blind in half of the visual field, because of unilateral damage to V1. Each expression was presented for 1s in either the blind of normal half-field, and the task was to judge the sex of each face.  The patient performed significantly above chance on this task, even when images were presented in the ‘blind’ half-field.  Faces presented in the normal half-field produced activation in the striate, fusiform and dorsolateral prefrontal cortices, whereas those presented in the blind half-field produced no activation in those regions.  Compared with the effect of happy expressions, fearful expressions produced bilateral activation in the amygdala, even when the stimuli were presented in the blind half-field. This study clearly shows that emotions can be perceived in the absence of conscious awareness of the stimuli. The authors found that amygdala activity co-varied with activity in the superior colliculus and a region of posterior thalamus, and suggested that the ‘affective blindsight’ which they had found was mediated by a pathway from the superior colliculus to the posterior thalamus and thence to the amygdala.

One can also ask to what extent processing of the emotional expression in the blind half-field can interact with that in the normal half-field. De Gelder et al (2005) presented patient G.Y. with two types of display. In the first, a face in the normal half-field was presented simultaneously with a face in the blind half-field.  In the second, a single face was presented in central vision, so that half was seen by the normal and half by the blind half-field. G.Y.’s task was to report the emotion in the face or half-face which he could see (the one in the normal half-field).  Identification of a fearful face was much better when the fearful face (or half-face) was accompanied by another fearful face (or half-face) in the blind half-field. When a happy expression was to be identified, performance was similar whatever the nature of the (half-) face in the blind half-field.  Using fMRI, the authors showed that a fearful half-face in the blind half-field increases amygdala activity to the seen fearful face. A similar effect of expression congruence was found in superior colliculus, and in fusiform cortex.  Thus processing of fearful expressions by the normal hemifield can be influenced by the expression being simultaneously processed by the blind hemifield. 

Ethofer et al (2006) showed that, in normal individuals, the emotional expression of a voice could influence the perception of simultaneously presented facial expressions. For example, they found that fearful or neutral faces were more likely to be rated as fearful if accompanied by a fearful voice.  This behavioural effect was accompanied by an increase in activity in the left amygdala. Is awareness necessary for such cross-modal effects to occur?  De Gelder et al (2005) presented fearful faces or affective scenes to the blind half field of patient G.Y., at the same time as a voice which could be fearful or happy. The task was to identify the gender of the voice (and G.Y. was nearly perfect at this).  Again, when the voice and image seen by the blind half-field were congruent, amygdala activity was enhanced compared with when they were incongruent.

Taken together, these studies suggest that the emotional content of stimuli presented to a ‘blind’ region of the visual field can influence the perception of stimuli, both visual and auditory, presented via unimpaired sensory pathways.
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