
 

Brain's wiring connected to sensory
processing disorder
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Researchers at UC San Francisco have found that boys and girls with
sensory processing disorder (SPD) have altered pathways for brain
connectivity when compared to typically developing children, and the
difference predicts challenges with auditory and tactile processing.
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The research, published Jan. 26, 2016, in the journal Frontiers in
Neuroanatomy, is the biggest imaging study ever done in children with
SPD. It's also the first to compare the white matter tracts in the brain of
typically developing boys and girls versus those with an SPD diagnosis.
The brain's white matter forms the "wiring" that links different areas of
the brain and is therefore essential for perceiving, thinking and action.

Children with SPD struggle with processing stimulation, which can cause
a wide range of symptoms, including hypersensitivity to sound, sight and
touch. Many affected children also have poor fine motor skills, such as
problems with holding a pencil, challenges with attention and profound
difficulties with emotional regulation. Some SPD children cannot
tolerate the sound of a vacuum cleaner or the touch of their loved ones.
Furthermore, a sound that is an irritant one-day can be tolerated the next
making parenting very confusing.

The study enrolled 40 right-handed boys and girls with SPD and 41 right-
handed typically developing children, and examined the pathways for
connectivity of specific white matter tracts in their brain using diffusion
tensor imaging (DTI). The SPD and control subjects' behaviors were
first characterized using a parent report measure of sensory behavior
called the Sensory Profile. They also were given the Acoustic Index of
the Differential Screening Test and a portion of the Sensory Integration
Praxis Tests to directly measure auditory and tactile processing,
respectively.

"By comparing the white matter in the brain of kids with SPD and
typically developing kids, we were able to relate them to direct
measurements of auditory and tactile function and find strong
correlations between the white matter and sensory functioning," said
senior author Pratik Mukherjee, MD, PhD, a professor of radiology and
biomedical imaging and bioengineering at UCSF. "The children with
SPD and the typically developing kids form a continuum, with the
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children with SPD at one extreme and sensory-typical at the other. This
builds on the idea that SPD is a spectrum disorder and for the first time
we have direct measurements, rather than solely relying on parent
reports."

Examining Brain Wiring

The researchers used DTI to measure the structural connectivity of the
kids in both groups. The advanced form of imaging measures the
microscopic movement of water molecules within the brain and shows
the direction of the white matter fibers and their integrity, thereby
mapping the structural connections between brain regions. The
microstructure of the white matter correlates with sensory functioning,
especially in the back of the brain where tracts are responsible for
relaying sensory information.

The imaging detected abnormal white matter tracts in the SPD subjects
that serve as connections for the auditory, visual and somatosensory
(tactile) systems involved in sensory processing, including their
connections between the left and right halves of the brain. The abnormal
microstructure of sensory white matter tracts shown by DTI in kids with
SPD likely alters the timing of sensory transmission, so that processing
of sensory stimuli and integrating information across multiple senses
becomes difficult or impossible.

The results of the DTI had a stronger correlation with the direct
measurements of tactile and auditory processing taken during the
neurological testing than in the parent report survey, which the
researchers say is likely due to the direct measurements being more
objective.

"Knowing that the neurological testing is a strong predictor of what we'll
see on the DTI means we can use it more confidently to calculate
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sensory challenges, and tailor our treatments to best help our patients,"
said Elysa Marco, MD, who led the study along with postdoctoral fellow
Julia Owen, PhD, and Yi-Shin Chang, MS, in the department of
radiology and biomedical imaging. "This ties directly into precision
medicine - not relying on one size fits all for clinical diagnoses - but
objectively assessing patients using quantifiable biomarkers to then
personalize their treatment."

Pioneering Work

This new research follows UCSF's groundbreaking study published in
2013 that was the first to find that boys affected with SPD have
quantifiable regional differences in brain structure when compared to
typically developing boys. This work showed a biological basis for the
disease but prompted the question of how these differences compared
with other neurodevelopmental disorders and how it would manifest in
girls.

SPD can be hard to pinpoint, as up to 90 percent of children with autism
also are reported to have atypical sensory behaviors, and SPD has not
been listed in the Diagnostic and Statistical Manual used by psychiatrists
and psychologists. However, children with sensory-based dysfunction
who do not meet the criteria for autism based on social communication
deficits remain virtually unstudied.

Provided by University of California, San Francisco

Citation: Brain's wiring connected to sensory processing disorder (2016, January 26) retrieved 20
March 2024 from https://medicalxpress.com/news/2016-01-brain-wiring-sensory-disorder.html

This document is subject to copyright. Apart from any fair dealing for the purpose of private
study or research, no part may be reproduced without the written permission. The content is

4/5

https://medicalxpress.com/news/2016-01-brain-wiring-sensory-disorder.html


 

provided for information purposes only.

Powered by TCPDF (www.tcpdf.org)

5/5

http://www.tcpdf.org

