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Re: Project report for ““Functional Magnetic Resonance Imaging (fMRI) of High-Functioning Children with Autism”.

Objectives:

1. To obtain good quality functional MRI data from children with an ASD. 

2. To determine the regions of activation in the brains of children with an ASD using embedded figures and faces tasks.

Progress to date

We recruited a total of 16 children between the ages of 8 and 14 diagnosed with high-functioning autism.  Of these 9 have successfully completed both the anatomical Magnetic Resonance Imaging (MRI) and fMRI components of the study.  

The functional imaging results obtained from all subjects who have completed the fMRI are of good quality demonstrating that it is possible to image these children.  This accomplishes the primary goal of this study.  Data analysis is ongoing and expected to continue for several months in order to determine regions of functional activity.  Contrary to findings from other researchers, the children diagnosed with Autism Disorder (AD) did not perform the embedded figures task either more accurately (ability to detect imbedded figures) or more efficiently (faster than control subjects). We have recruited 9 healthy control children matched to the ASD group by age and sex.  Of the nine children with ASD who completed the study, two were unable to perform the embedded figures task sufficiently well (less than 50% correct response rate obtained during training) in order to run this experiment in the MRI.  All subjects performed well on the faces task in identification of happy versus angry faces and upside-down versus right-side-up faces. Greater difficulty was encountered in identifying surprise compared to fearful faces, as anticipated; only 4 children with AD completed this task in the magnet. 

Preliminary data examined indicates differences in brain function involving facial recognition in children with autism compared to controls.  Detailed analysis of brain function between the groups is on going.  The figure below shows an example of a child diagnosed with Autistic Disorder and an age- and sex-matched typical, healthy control. The images show what parts of the brain were functioning during a task that involved identification of happy faces compared to angry faces. Both subjects performed the tasks very well, but clear differences can be seen in the parts of the brain that respond to the stimuli presented.
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Figure shows an example of functional brain activity during the task to identify happy faces. 

Work is ongoing to recruit children diagnosed with Attention Deficit Disorder (ADD) who will be matched with the children with AD based on verbal IQ.  We anticipate that the project will be completed by spring 2007. Data analysis including examination of the functional activity obtained in performance of the tasks is expected to further our understanding regarding the processing of information in children with Autistic Disorder.  The present study has demonstrated that it is possible to perform functional imaging studies with children with Autistic Disorder. We have focused on children specifically with Autistic Disorder, excluding subjects with Asperger to determine if more consistent results can be obtained than is in the current literature.  Identification of differences between subgroups on the spectrum of autistic disorders will lead to more specific diagnosis and thereby tailored treatment of the individuals.

Outcomes and impacts


Mr. Kristjan Paulson presented preliminary findings of this work as part of the requirement for completing a B.Sc. Med project (completed September 2004).

Two undergraduate university students are being trained in research practices and analysis of the data acquired in this study.
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