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A 
utism is character-

ized by social and 

communication im-

pairments as well 

as by superior performance in 

perceptual tasks. Could en-

hanced perceptual processing 

characterize the autistic brain? 

 

Perception can be defined as the 

processes involved in acquiring 

and processing information in 

light of previous knowledge, 

expectations and experience. In 

autism, perception is different 

and it is often found to be en-

hanced. For instance, autistics 

outperform non-autistics in 

tasks requiring to find a shape 

embedded in a larger figure [2] 

or to find a target among dis-

tractors [3]. Also, in commonly 

used intelligence tests, autistics 

usually perform better on sub-

tests based on perception (e.g. 

reproduction of patterns with 

blocks in the Block Design sub-

test) compared to other subtests 

requiring the use of language 

[4]. 

  

These behavioural superiorities 

suggest that perceptual pro-

cessing might operate in a dif-

ferent way in the autistic brain. 

In the brain, specific functions 

are known to rely on specific 

regions. For example, visual 

perception tasks mostly involve 

the posterior (i.e. occipital) part 

of the brain, while more anteri-

or regions (i.e. frontal) are 

thought to subserve reasoning 

and higher executive functions. 

Neuroimaging methods, such as 

functional magnetic resonance 

imaging (fMRI), can be used to 

visualize the implication of spe-

cific cortical regions for a given 

task and to look at differences 

between groups of subjects. An 

fMRI study where autistic and 

non-autistic participants com-

pleted the Raven’s progressive 

matrices, a non-verbal perceptu-

al reasoning task, reported 

greater activity in regions asso-

ciated with visual perception 

and less activity in frontal re-

gions in individuals with autism 

compared to controls [5]. In 

combination with behavioural 

evidence for enhanced percep-

tion in autism, this pattern of 

brain activity suggests a superi-

or role of perceptual processes 

in the autistic brain. Autistic 

individuals would rely more on 

the cortical regions associated 

with perception, for perceptual 

as well as non-perceptual tasks 

which typically involve more 

anterior (i.e. frontal) regions.  

Meta-analysis is a method that 

can be used to summarize the 

results of the literature on a giv-

en topic. It quantifies the level 

of concordance between inde-

pendent studies and identifies 

the brain regions most consist-

ently involved in a specific task. 

Here, a quantitative meta-

analysis has been conducted to 

summarize and compare pat-

terns of activity related to visual 

processing in autistics and non-

autistics.  

 

Twenty-six studies where visual 

information (images of faces, 

objects, written words or sen-

tences) was presented to a total 

of 370 non-autistic and 257 au-

tistic individuals were included 

in the meta-analysis. For each 

study, the list of brain regions 

activated during the task was 

extracted for both groups. Maps 

showing regions consistently 

activated across studies were 

then computed for each group 

and compared between groups. 

This analysis revealed a greater 

implication of perceptual brain 

regions in autism. Cortical re-

gions associated with visual 
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processing (i.e. detection, manip-

ulation and identification of visu-

al information) in occipital and 

temporal lobes showed more ac-

tivity in autistics, while frontal 

regions, involved in motor prepa-

ration, cognitive control, decision 

and planning, etc., showed more 

activity in controls. The studies 

included covered a broad range 

of visual stimuli (shapes, objects, 

faces, letters, etc.) and tasks 

(target detection, matching tasks, 

emotion identification, semantic 

judgement, etc.). Interestingly, 

there were no differences in task 

performance between autistics 

and non-autistics for 18 out of the 

26 studies. This suggests that in-

dividuals with autism use percep-

tual brain regions to achieve the 

same performance as non-

autistics who rely on higher-level 

brain regions. This indicates a 

different but not detrimental way 

to process information in autism. 

 

The results of the meta-analysis 

also demonstrate that enhanced 

perceptual activation in autism is 

not limited to a single processing 

domain. When the analyses were 

conducted separately for objects, 

faces, or written language, higher 

activity in regions associated 

with perception was systemati-

cally observed. These activations 

are mostly found in the cerebral 

region associated with visual ex-

pertise called the fusiform gyrus. 

This suggests an atypical devel-

opment of perceptual expertise in 

autism. The greater cerebral plas-

ticity hypothesis, the ability of 

the human brain to remodel corti-

cal connections based on experi-

ence, has been suggested to ex-

plain these differences. Accord-

ing to this hypothesis, the brain 

of autistic individuals  is trans-

formed throughout development 

via cerebral plasticity mecha-

nisms in favor of perceptual pro-

cesses. This cerebral functional 

reallocation could underlie the 

cognitive strengths for processing 

visual information, the atypical 

processing of faces but also some 

exceptional abilities like hyper-

lexia (i.e. early acquisition of 

reading skills) often observed in 

the autistic population. 
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