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MRI Shows Brain Disruption in Children with PTSD
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At A Glance

¢ Children with PTSD experience disruptions in the structure of the neural networks inside their brains.

e DTI was used to compare brain structure in pediatric patients with and without PTSD who had experienced
the 2008 Sichuan earthquake.

e The PTSD group had changes suggestive of decreased local and global network efficiency due to damage or
disconnection between linked regions in the brain.

OAK BROOK, Ill. — Children with post-traumatic stress disorder (PTSD) experience disruptions in the structure
of the neural networks inside their brains, according to a study appearing online in the journal Radiology. The
findings could help in the development of treatments for the disorder, researchers said.

PTSD is a mental health problem that occurs in the wake of one or more traumatic experiences. Children are
particularly vulnerable to the effects of PTSD, as the multiple neurochemical and hormonal effects associated with
childhood trauma can lead to lasting changes in brain structure and function. Brain imaging with MRI is a promising
tool for identifying vulnerable patients and allowing interventions to begin sooner, potentially preventing any
adverse brain changes.

Researchers from China recently used MRI to compare brain structure in 24 download full-size photo
pediatric PTSD patients and a control group of 23 trauma-exposed children
without PTSD. The children had experienced the 2008 Sichuan earthquake, a
massive disaster in south central China that killed almost 70,000 people and injured
more than 370,000.

Diffusion tensor imaging (DTI), an MRI technique that measures the integrity of
the brain's white matter, was used to look at the brain's connectome, or the map of
the neural connections in the brain. The human connectome includes a series of
nodes, or brain regions, linked by connections known as edges. Nodes with a
relatively high number of edges are referred to as hubs.

Qiyong Gong, M.D., Ph.D.

"Generally speaking, the structural connectome and the functional connectome are based on different types of raw
images, which may be used to investigate the brain's abnormalities through different views," said study lead author
Qiyong Gong, M.D., Ph.D., from West China Hospital of Sichuan University in Chengdu, China.

Using DTI results and graph theory, a relatively simple and widely used way of modeling the human brain
connectome, the researchers were able find significant structural differences between the PTSD and non-PTSD
groups. The PTSD group had changes suggestive of decreased local and global network efficiency due to damage
or disconnection between linked regions.

The researchers also identified a concerning trend in the structural connectome of PTSD patients. Normally, the
brain operates partly as a small-world network, or a type of mathematical model in which most nodes can be
reached from every other node by a small number of steps. A small-world network aids in the high-efficiency
parallel information transfer between networks that is necessary for brain function.

However, in the PTSD patients, the structural connectome showed a trend toward regularization—a phenomenon in
which the neural network moves from a small-world to a more regular network. A regular network is more
localized, so it takes many more steps to reach distant nodes.

"In a previous functional and current structural connectome study of the same patient group, we found a shift
toward regularization in the brain networks of the PTSD patients relative to controls," Dr. Gong said. "Thus, we
speculate that this regularization process may be a general pattern of pediatric PTSD."

Differences were also observed in the salience network, a collection of brain regions that select which stimuli are
deserving of attention. The finding could point to a potential target for future treatment plans in pediatric PTSD.
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"These abnormalities suggest that PTSD can be better understood by examining the dysfunction of large-scale
spatially distributed neural networks," Dr. Gong said.

The researchers hope to perform follow-up imaging on at least some of the patients in the study to further study
brain changes associated with PTSD.

"Anatomic Insights into Disrupted Small-World Networks in Pediatric Posttraumatic Stress Disorder."
Collaborating with Dr. Gong were Xueling Suo, M.M., Du Lei, Ph.D., Fuqin Chen, M.Sc., Min Wu, Ph.D., Lei Li,
M.D., Ling Sun, M.D., Xiaoli Wei, Ph.D., Hongyan Zhu, M.M., M.Sc., Lingjiang Li, M.D., and Graham J. Kemp,
M.A., D.M.

Radiology is edited by Herbert Y. Kressel, M.D., Harvard Medical School, Boston, Mass., and owned and
published by the Radiological Society of North Amerlca Inc. (http://radiology.rsna.org/)

RSNA is an association of more than 54,000 radiologists, radiation oncologists, medical physicists and related
scientists, promoting excellence in patient care and health care delivery through education, research and technologic
innovation. The Society is based in Oak Brook, Ill. (RSNA.org)

For patient-friendly information on brain MRI, visit Radiologvinfo.org.
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Figure 1. Graphs show differences in topologic properties of the brain structural connectome between pediatric
patients with PTSD and trauma-exposed control subjects without PTSD (nonparametric permutation test, P < .05).

High-res (TIF) version
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Figure 2. Pediatric PTSD-related subnetwork. Every node denotes a brain region, and every line denotes a
connection. Different-color nodes represent different brain regions: purple, salience network; dark blue, central
executive network; blue, default mode network; yellow, visual regions. ACC = anterior cingulate cortex, AG =
angular gyrus, [F'G = inferior frontal gyrus, /NS = insula, /TG = inferior temporal gyrus, L or L. = left, LG = lingual
gyrus, MOG = middle occipital gyrus, PUT = putamen, R or R. = right, SFG = superior frontal gyrus, SPG =
superior parietal gyrus, THA = thalamus.
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Figure 3. Scatterplot of nodal efficiency of left superior parietal gyrus against Clinician-Administered PTSD Scale
scores in pediatric PTSD.
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