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Introduction
It is well known that children with autism form a very
heterogeneous group showing a broad range in type, number
and
severity
of
social
deficits, behavior
problems,
communication, language and cognitive difficulties, and possible
etiological conditions [1]. The goal of this study was to use 3dimensional MRI to examine the various patterns of cortical
thickness that can be associated with subtype of Autism
Spectrum Disorder (ASD) and to investigate whether ASD can
be categorized into anatomical subtypes.

Dataset
We used the data collected from Autism Brain Imaging Data
Exchange (ABIDE) project [2]. We measured cortical thickness
from high-resolution T1-weighted images using CIVET
processing pipeline developed in Montreal Neurological Institute
(MNI). Processing results were reviewed by three neurologist,
290 patients and 370 controls were selected after a high level of
quality assurance. Demographics were summarized in the Table.

Demographics

Normal (n=370)

ASD (n=290)

p-value

AGE at MRI

17.16 (±6.7)

17.6 (±8.0)

0.49

Sex,
Female, n (%)

65 (17.6%)

35 (9.5%)

0.05

Mean Cortical
Thickness

3.48 (±0.20)

3.54 (±0.21)

0.002

Method
In the patient group, hierarchical agglomerative cluster analysis
was performed using Ward’s clustering linkage method after
controlling for age, sex and scanner effect in cortical thickness
[3]. Each of the 290 patients with ASD was placed in their own
cluster and then progressively grouped with others. The cluster
analysis results are shown as a dendrogram (Figure A). The
identified clusters of patients were compared with the control
group using a general linear model adjusted for age, sex and
scanner effect. We reported cortical regions reaching a
significant vertex level with random field theory (RFT-vertex)
corrected p<0.05.
References: [1] Eaves et al., The autism brain imaging data exchange: towards a large-scale
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659–67. doi:10.1038/mp.2013.78, [2] Di Martino et al., Subtypes of autism by cluster
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Results
At the three-cluster level, the patients were divided into following:
A subtype (n=50, 17.2%) has most of the cortex thicker than
controls; B subtype (n=145, 50.0%) has area thicker than controls;
and C subtype (n=95, 32.8%) has area thinner than controls (see
Figure B). Subtype in A had the highest mean thickness while
subtype C had the lowest mean thickness. The demographics and
neuropsychological scores of the three ASD subtypes were
compared. Among the three subtypes, age was not significantly
different. However, communication, social and calibrated symptom
severity in autism diagnostic observation schedule (ADOS) were
significantly different. Post-hoc analysis showed significant group
difference in each ADOS score as well (see Table on the right).

Group
Comparison

A subtype
(n=50)

B subtype
(n=145)

C subtype
(n=95)

p-value d

AGE at MRI, year

18.6 (±11.7)

17.4 (±6.6)

17.2 (±7.6)

0.60

Sex,
Female, n (%) e

9 (18.0%)

9 (6.2%)

17 (17.9%)

0.01c

Mean Cortical
Thickness

3.76 (±0.21)

3.56 (±0.14)

3.38 (±0.16)

<0.001a,b,c

ADOS social

7.6 (±2.5)

8.0 (±2.8)

8.6 (±3.1)

0.004a,c

ADOS
communication

3.5 (±1.4)

3.9 (±1.4)

4.3 (±1.8)

0.003b,c

ADOS calibrated
symptom severity

7.2 (±2.2)

6.7 (±1.9)

6.0 (±1.9)

0.006b,c

Significant difference in post-hoc analysis between (a) A and B, (b) B and C, (c) A and C (p<0.05,
Bonferroni, t-test). (d) ANOVA and (e) chi-square test were used. Data presented as mean ± SD.

Conclusion
ASD can be categorized into various anatomical subtypes, with distinct clinical features. Consideration of the heterogeneity in the anatomical
patterns of differences and the associated neurobehavioral decrements may be substantial when planning future preventative and treatment
strategies. This is especially important because the subtypes of ASD may have different responses to treatment as well as different courses of
disease progression. A better understanding of abnormalities in infant's brain will improve our knowledge of pathophysiology and ultimately
result in earlier, more improved diagnostics and treatment of Autism Spectrum Disorder.
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