t
1
|
!

SEPTEMBER 2006

CLINICAL

Novel Methods to Predict

PSYCHIATRIC TIMES 75 |

Outcome Using Neuroimaging

by Alexander Gantman, MA,
Dana Wittenberg, MA. and
Fumiko Hoeft, MD, PhD

he capacity of cognitive neuro-
science toinformclinical prac-
tice has stimulated both ex-
citement and controversy.'"
Noninvasive brain imaging methods are
providing unprecedented views of the
structural and functional development
and aging of an individual’s brain or
state of brain pathology. These excit-
ing new views of maturing and aging
brains or of brain pathology may pro-
vide novel information relevant to the
enhancement of clinical practice. The
implications of neuroscience for clin-
ical practice, however, have raised some
controversy because of speculative and
potentially flawed interpretations
created by associating animal experi-
mentation with human medical prac-
tice." As a result, the relationship
between clinical practice and neuro-
science has been called “a bridge too
far”™ Nonetheless, it is evident that the
field of cognitive neuroscience holds
promise to inform clinical practice.

The promise lies in its potential to ad-

dress critical issues such as:

* Understanding the neural processes
underlying the development of
essential skills, such as reading and
numeracy, and the “healthy” decline

opmental learning disability that is
characterized by difficulty in reading
in individuals who otherwise have the
intelligence and necessary motivation
for accurate and fluent reading.” is
prevalent in 5% to 17% of all children
and 80% of children with learning
disabilities.”

Reading First, an initiative under
the No Child Left Behind Act of 2002,
was enacted with the goal of achiev-
ing high reading proficiency by the
end of the third grade by 2014. The
initiative emphasizes early identifica-
tion of children who are at risk forread-
ing failure. Once they are identified,
neuroscientifically proven reading pro-
grams, interventions, and strategies in
the early grades are used to improve
reading fluency.

Neuroscientific evidence

Neuroscientific evidence from a num-
ber of brain imaging studies performed
over the past decade has provided us
with novel insights into our knowledge
of normal and disturbed reading.""
These studies have demonstrated that
reading activates a widely distributed
set of areas in the occipitotemporal;
posterior temporal to parietotemporal;
precentral; and inferior frontal gyri,
which sustain orthographic, semantic,
and phonologic processing." It has also
been shown that the left posterior supe-

Investigation of the extent to which
neuroimaging techniques can serve as
a clinically useful tool in predicting
future reading skills is still inits infancy.
There are only a few developmental
studies predicting reading skills and
language, all of which use event-related
potentials.”* Another study examin-
ing brain morphology using voxel-
based morphometry (VBM) predicted
short-term learning of novel speech
sounds in adults.™ While there have
been no studies that used functional
neuroimaging to predict outcome in
reading, there are an increasing number
of studies with functional imaging in
disorders such as depression®™ or
Alzheimer disease.™*
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itive predictive value (20% to 100%)
for predicting the amount of preoper-
ative to postoperative memory decline.

Building upon these earlier studies.
we addressed many of the limitations
by comparing neuroimaging with exist-
ing assessment methods, performing
validation analyses, and performing
prospective analyses in a large sample
of subjects. Our primary goals were to
test whether neuroimaging can be used
to predict reading success and to test
whether we can achieve greater predict-
ability by integrating neuroimaging
measures into the currently available
method of behavioral measures to pre-
dictreading success. We considered pre-
diction to be an important goal because

It is difficult to discern the clinical
use of neuroimaging techniques in
predicting outcome in these studies for
the following reasons. First, it is unclear
whether neuroimaging can predict
outcome significantly better than other

It is unclear whether neuroimaging
can predict outcome significantly
better than other existing measures,
such as behavioral testing.

improved prediction of reading skills
can facilitate identification of children
who may benefit most from intensified
oralternative reading instruction so that
reading failure is minimized or even
prevented.







