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Abstract

Background and purpose: Autism spectrum disorder (ASD) is a psychiatric disorder which
occurs in early years of life and causes various individual and social problems. Early detection of autism
would help in taking necessary precautions and preventing its adverse side effects.

Methods & Materials: In this paper, we reviewed the articles that have investigated brain structural
changes caused by ASD based on brain volumetric analysis in magnetic resonance images. We studied 37
papers about brain volume measurement, 34 articles concerning brain structural changes in autistic
patients, 9 about brain functional changes, and 15 on major causes, diagnosis, and treatment of autism.

Results: According to literature, autism leads to whole brain enlargement (1.58%-10%). ASD was
reported to cause increase in the volume of left anterior temporal gyrus, left posterior cingulate gyrus,
right calcarine sulcus, left and right lingual gyrus, left precuneus, and right thalamus. But, no considerable
volume changes were detected in the white matter. Also, autistic patients were found to have lower
activity in the fusiform gyrus and broca region compared to normal subjects.

Conclusion: Brain structural analysis using magnetic resonance imaging provides promising evidences
for early detection of autism in children younger than three years of age. However, to evaluate brain structural
changes in autistic patients, considering the theory of age-specific anatomic abnormalities (brain enlargement

in childhood and brain volume decrease in adulthood), gender, and intelligence quotient are necessary.
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5. Functional magnetic resonance imaging (fMRI)
6. Fronto-temporal-parietal

7. Fusiform gyrus

8. Cerebellum
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1. Fragile X

2. Persistent deficit in reciprocal social behavio&communication
3. Restricted interests

4. Repetitive behavior
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4. Brain volumetry

5. Brain parcellation

6. Brain segmentation

7. http://dbm.neuro.um-l]ena.de/vbm/

8. https:/ fsl.fmrib. ox.ac.uk/fsl/ fslwiki/ FslInstallation# Availability _of FSL
9. https://surfer.nmr.mgh.harvard.edu/

10. Brain parenchymal fraction (BPF)

11. Index of brain atrophy (IBA)

12. Whole-brain ratio (WBR)

13. Brain to intracranial capacity ratio (BICCR)

14. http://www.mipg.upenn.edu/

15. Registration

16. Statistical parametric mapping (SPM)

17. Brain boundary shift integral (BBSI)

18 Structural image evaluation using normalization of atrophy (SIENA)
19. Template-driven segmentation
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1. Magnetic resonance imaging (MRI)
2. Brain structural analysis
3. Early detection
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6. Rigid registration
7. Non-rigid registration
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1. Region of interest (ROI)

2. http://www.thomaskoenig.ch/Lester/ibaspm.htm
3. http://www.neurometrika.org/node/34
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3. Left anterior temporal gyrus
4. Left posterior cingulate gyrus
5. Right calcarine sulcus

6. Left lingual gyrus

7. Right lingual gyrus

8. Left precuneus

9. Right thalamus
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1. Theory of a%e—speciﬁc anatomic abnormalities
2. Temporal lobe
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2. Temporal lobe
3. Parietal lobe

4. Corpus callosum
5. Hippocampus
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1. Voxel size
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