
Findings of neural correlates of ASD have been inconsistent: e.g. increased as well as decreased 
regional cortical volume (and cortical thickness) in subjects with ASD compared to typical 
controls [1,2]. These inconsistencies are due to i) heterogeneity of ASD characterized by a wide 
range of symptoms with varying severity, and ii) small sample sizes with important differences in 
sample characteristics, such as age [3,4,5]. To address these issues, we analyzed a large cohort of 
MRI scans from the Autism Brain Imaging Data Exchange (ABIDE) dataset [6] (N=550; 256 ASD) i) to 
investigate developmental trajectories of regional cortical thickness, ii) to assess group 
differences between ASD and typically developing children across time, and iii) the relationship of 
any abnormalities in cortical trajectories to symptom severity associated with ASD.      

Data were obtained from the ABIDE database. The quality control (QC) steps followed for the 
study are shown in Table 1. The final sample used in the study comprised 550 male subjects 
consisting of 294 controls (17±6.4 years) and 256 individuals with ASD (17.2±6.4 years) from 12 
sites (Table 2). Image processing of MRI scans for computation of cortical thickness was done 
using the CIVET pipeline developed at the Montreal Neurological Institute [7].  

1.Group differences in cortical thickness were assessed at each cortical point, using general 
linear models with data centered at 1 year intervals between 6 and 35 years.  

2.To investigate the changing pattern of cortical thickness with age, trajectories of cortical 
thickness were computed at the regions with significant difference (RFT-corrected).  

3.At the same cortical regions, correlation between abnormalities in cortical thickness and 
symptom severity of Autism Diagnostic Observation Schedule, ADOS social and communication was 
assessed [8,9].
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Results
1. Group difference in cortical thickness between ASD group and typical 
controls with cubic model of age. ASD brains display increased cortical thickness 
compared to typical controls in several cortical regions, predominantly in left hemispheric frontal, 
temporal, parietal and occipital cortex, and right hemispheric frontal cortex until the end of 
adolescence, after which no significant group difference is observed. 

Table 2: Site-Subject distribution of the 
subjects used in the study

Table 1: Details of Quality Control during 
Preprocessing of MRI scans 

  Raw T1-MRI Scans            
(N = 1099)

QC-Passed Subjects 

     Total: N = 711 

           Males/Females = 600/111 

           ASD/CTL = 317/394 

     Males (upto 35 years): N = 550 

           CTL/ASD = 294/256 
  

 

- Quality Control (QC) 

    * Failed (n = 194) 

    * Questionable (n = 
167)

QC Steps 

    * Motion 

    * Surface-Surface 
Intersection 

    * GM and WM Surfaces 

    * Laplacian Fields 

    * Blood Vessels

  Raw T1-MRI Scans           
(N = 1072)

 - Missing 
Demographics 

        (n = 27)

2. Trajectories of cortical thickness in ASD group and typical controls. In each 
cortical region in which significant group differences were found, the pattern of cortical trajectories 
was similar: across typically developing individuals, cortical thickness gradually declines during 
adolescence; across individuals with ASD, the decline in cortical thickness is more rapid.     

3. Relation between abnormalities in cortical thickness and symptom severity. 
In several of the cortical regions with significant group difference, residual cortical thickness 
(difference of measured cortical thickness from the corresponding value in the fitted curve) 
correlated with symptom severity as assessed with ADOS social and communication.     

We find a dynamic pattern of abnormalities in cortical thickness in ASD, with children with ASD 
showing greater thickness and adolescents showing an increased rate of cortical thinning resulting in 
no difference in adults. These effects were predominantly over left-hemisphere areas adjacent to 
the arcuate fasciculus with many of the regions showing a relation between cortical thickness and 
the severity of symptoms related to social affect and communication. We interpret these results as 
delayed cortical maturation, and suggest that this delayed maturation is likely related to the early 
brain overgrowth that occurs in ASD.        

Conclusion
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Sl. No. SITE SCANNER Number of 
Subjects (N)

1 LEUVEN INTERA 55

2 NYU ALLEGRA 127

3 OHSU TRIOTIM 27

4 OLIN ALLEGRA 19

5 PITT DK 44

6 TRINITY DK 47

7 UM DK 66

8 USM TRIOTIM 77

9 UCLA TRIOTIM 34

10 YALE TRIOTIM 13

11 CALTECH TRIOTIM 16

12 MAX_MUN VERIO 25


