
RSNA Press Release
Insomnia Linked to Damage in Brain Communication Networks

Released: April 5, 2016

OAK BROOK, Ill. — Using a sophisticated MRI
technique, researchers have found abnormalities in
the brain's white matter tracts in patients with
insomnia. Results of the study were published online
in the journal Radiology.

Primary insomnia, in which individuals have
difficulty falling or staying asleep for a month or
longer, is associated with daytime fatigue, mood
disruption and cognitive impairment. Insomnia can
also lead to depression and anxiety disorders.

"Insomnia is a
remarkably
prevalent disorder,"
said researcher
Shumei Li, M.S.,
from the Department
of Medical Imaging,
Guangdong No. 2
Provincial People's
Hospital,
Guangzhou, China.
"However, its causes
and consequences remain elusive."

For the study, Li, along with colleagues lead by investigator Guihua Jiang, M.D., set out to
analyze the white matter tracts in insomnia patients and the relationship between abnormal
white matter integrity and the duration and features of insomnia.

"White matter tracts are bundles of axons—or long fibers of nerve cells—that connect one
part of the brain to another," Li said. "If white matter tracts are impaired, communication
between brain regions is disrupted."

The study included 23 patients with primary insomnia and 30 healthy control volunteers. To
evaluate mental status and sleep patterns, all participants completed questionnaires including
the Pittsburgh Sleep Quality Index, the Insomnia Severity Index, the Self-Rating Anxiety
Scale and the Self-Rating Depression Scale.

At A Glance
Twenty-three insomnia patients
and 30 healthy controls were
examined with diffusion tensor
imaging and given
questionnaires to evaluate
mental status and sleep
patterns.
Compared to the healthy
controls, insomnia patients had
altered white matter tract
integrity in brain regions that
regulate sleep, consciousness,
and alertness.
White matter integrity
abnormalities in insomnia
patients may be caused by
loss of myelin.

Shumei Li, M.S.
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Each participant also underwent brain MRI with a specialized technique called diffusion
tensor imaging (DTI). DTI allows researchers to analyze the pattern of water movement
along white matter tracts to identify a loss of tract integrity.

"We used a new method called Tract-Based Spatial Statistics that is highly sensitive to the
microstructure of the white matter tract and provides multiple diffusion measures," Li said.

Results of the analysis showed that compared to the healthy controls, the insomnia patients
had significantly reduced white matter integrity in several right-brain regions, and the
thalamus which regulates consciousness, sleep and alertness.

"These impaired white matter tracts are mainly involved in the regulation of sleep and
wakefulness, cognitive function and sensorimotor function," Li said.

In addition, abnormalities in the thalamus and body corpus callosum—the largest white
matter structure in the brain—were associated with the duration of patients' insomnia and
score on self-rating depression scale.

"The involvement of the thalamus in the pathology of insomnia is particularly critical, since
the thalamus houses important constituents of the body's biological clock," she added.

The study also found that underlying cause of white matter integrity abnormalities in
insomnia patients may be loss of myelin, the protective coating around nerve fibers.

The researchers caution that further study needs to be done on a larger sample to clarify the
relationship between altered white matter integrity and insomnia.

# # #

"Reduced Integrity of Right Lateralized White Matter in Patients with Primary Insomnia: A Diffusion-Tensor
Imaging Study." Collaborating with Li and Dr. Jiang were Junzhang Tian, M.D., Andreas Bauer, M.D.,
Ruiwang Huang, Ph.D., Hua Wen, M.B., Meng Li, M.S., Tianyue Wang, M.Med., and Likun Xia, M.Med.

Radiology is edited by Herbert Y. Kressel, M.D., Harvard Medical School, Boston, Mass., and owned and
published by the Radiological Society of North America, 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 RadiologyInfo.org.
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