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Abstract: Objective: This study aimed to analyze the differences between T, and T, relaxation time in brain region a-
mong three groups, children with autism spectrum disorder (ASD) with mental retardation (MR)(ASD with MR group), children
with ASD(ASD group), and typically developing children(control group), using synthetic magnetic resonance imaging(SyMRI) se-
quence on 3.0T MRIL The study also evaluated the diagnostic performance of T, and T, relaxation time in SyMRI. Methods:
This study enrolled 60 subjects, including 20 children in ASD with MR group, 20 children in ASD group, and 20 children in
control group. All children underwent conventional and SyMRI sequences with a 3.0T MRI machine. T, and T, relaxation time
in ten regions of interest in both white matter and gray matter were obtained using the MAGiIC sequence. The study analyzed
the correlations between T, and T, relaxation time in specific brain regions and the behavioral and developmental abilities of
children. Receiver operating characteristic(ROC) curve analysis was used to evaluate the diagnostic performance of T, and T, re-
laxation time in distinguishing between ASD with or without MR. Results: There were statistically significant differences in the
T, relaxation time of the left thalamus among the ASD with MR group, ASD group, and control group (P<0.05). In the Gesell
developmental scale, the T, relaxation time of the left thalamus in the ASD with MR group was positively correlated with
adaptive behavior scores (r=0.536, P<0.05). The T, relaxation time of the left thalamus showed good diagnostic performance in
distinguishing between ASD with or without MR(AUC>0.7). Conclusion: T, relaxation time can effectively assess the abnormali-
ties in the microstructural brain regions of children with ASD, whether accompanied with MR or not. It contributes to a better
understanding of the pathological mechanisms underlying ASD with or without MR and provides diagnostic value in this context.
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Figure 1. Schematic diagram of sketching ROI. Quantita-
tive maps of T, relaxation time (Figure la~lc) and T, relaxation
time (Figure ld~1f). Regions of interests (ROIs) were outlined for
investigated brain regions with different colours. Light green:
parietal white matter; Red: frontal white matter; Light blue: knee

of the corpus callosum; Deep purple: Splenium of the corpus

®f‘ callosum; Deep blue: anterior limb of the internal capsule; Yel-

low: posterior limb of the internal capsule; Orange: head of the caudate nucleus; Pink: putamen; Dark green: pallidum; White: thalamus.
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Figure 2. ROC curves for distinguishing the three groups us-
ing left thalamic T, relaxometry. Blue: ASD -MR ws. ASD; Red:
ASD ws. healthy controls; Green: ASD-MR ws. healthy controls.
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