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Brain Deficit Seen in Stuttering
B Y  A M Y  R O T H M A N  S C H O N F E L D

Contributing Writer

AT L A N TA —  Children who stutter have
been found to have deficiencies in white-
matter organization in a tract that inter-
connects the frontal speech/motor plan-
ning region and the posterior speech
comprehension region, suggesting that
inefficient connectivity among speech-rel-
evant regions of the left hemisphere may
be a possible neuroanatomical basis for
stuttering, Soo-Eun Chang, Ph.D., re-
ported in a poster at the annual meeting
of the Society for Neuroscience.

Adults who stutter show the same tract
abnormalities as do children, but, in ad-
dition, they show asymmetry in gray-
matter volume, suggesting that the gray-
matter findings in adults reflect
neuroplastic changes secondary to a life-
time of stuttering.

“What this shows is that the adult stud-
ies are compromised because there are
two things going on: the original deficit,
and then the neuroplasticity that is laid on
top of that,” Christy L. Ludlow, Ph.D., sec-
tion chief of the National Institute of
Neurological Disorders and Stroke and a

coauthor of the study, said in an interview.
This gives us a clear picture of what the
actual deficit is.”

In their study, 22 monolingual, right-
handed boys aged 9-12 years underwent
high-resolution, diffusion-weighted imag-
ing (DWI) MRI studies.

The study children fell into three sub-
groups: normal fluent controls (seven), chil-
dren who showed persistent stuttering
(eight), and children who previously stut-
tered but had recovered and had been fluent
for at least 2 years prior to scanning (seven).

Fractional anisotropy maps were cal-
culated for each subject to delineate
tracts; tract-based spatial statistics were
also calculated, and regions of interest
were analyzed.

When compared with normal controls,
children who stutter had reduced white-
matter integrity only in the left arcuate fas-
ciculus (a tract that underlies the oral-fa-
cial motor regions), as measured by
fractional anisotropy.

Studies by other investigators have
shown that stuttering adults manifest in-
creased gray-matter volume in the right
hemisphere, whereas fluent adults show
greater left hemisphere volume. 

However, no such gray-matter asym-
metry could be found in children, the in-
vestigators noted. “In fact, they show less
volume in both sides of the brain in speech
areas,” which suggests that the initial
deficit is different from what people see in
adults, said Dr. Ludlow. 

The left rolandic operculum fractional
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Findings in
stuttering adults
may reflect
neuroplastic
changes from a
lifetime of
stuttering.

DR. CHANG

Children with
stuttering (both
persistent and
recovered) had
significantly less
fractional
anisotropy, a
measure of white-
matter integrity, in
rolandic
operculum than
controls on DWI
MRI studies. 

anisotropy abnormality was
not related to ongoing stutter-
ing, because no difference was
found in this region between
the brains of children who re-
covered and those of children
who continued to stutter.

The abnormality indicates a
risk for stuttering, not whether
there is a chance of recovery
from stuttering. “This is a nov-
el finding because there haven’t

been any studies to date looking
at the brains of children who
stutter. There have only been
studies of adults who stutter,”
she said. 

“Our research suggests that
some of the brain-imaging dif-
ferences found in stuttering
adults may be the result of a
lifetime of coping with stut-
tering,” she said. ■


