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Reorganization of language-specific
cortex in patients with lesions or
mesial temporal epilepsy

E. Pataraia, MD; P.G. Simos, PhD; E.M. Castillo, PhD; R.L. Billingsley-Marshall, PhD; A.L. McGregor, MD;
dJ.1. Breier, PhD; S. Sarkari, PhD; and A.C. Papanicolaou, PhD

Abstract—Objective: To examine brain activation profiles for receptive language function, using magnetoencephalogra-
phy (MEQG), in patients with left hemisphere space-occupying lesions and patients with left temporal lobe epilepsy due to
mesial temporal sclerosis (MTS) and to evaluate whether cross- and intrahemispheric plasticity for language varied as a
function of lesion type or location. Methods: Twenty-one patients with MTS and 23 lesional patients underwent preopera-
tive language mapping while performing a word recognition task. The anatomic location of late activity sources was
determined by co-registering MEG coordinates onto structural MRI scans. A language laterality index was calculated
based on the number of activity sources in each hemisphere. The location of language-specific activity was examined in
relation to its proximity or overlap with Wernicke’s area. Results: A higher incidence of atypical language lateralization
was noted among patients with MTS than lesional patients (43 vs 13%). The majority of MTS patients with early seizure
onset (before age 5) showed atypical language lateralization. In contrast, the precise location of receptive language-specific
cortex within the dominant hemisphere was found to be atypical (outside of Wernicke’s area) in 30% of lesional patients
and only 14% of MTS patients. Conclusions: There is an increased probability of a partial or total displacement of key
components of the brain mechanism responsible for receptive language function to the nondominant hemisphere in mesial
temporal sclerosis patients. Early onset of seizures is strongly associated with atypical language lateralization. Lesions in

the dominant hemisphere tend to result in an intrahemispheric reorganization of linguistic function.
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The general outline of the brain mechanism that
supports language functions was described over a
century ago, based on the study of linguistic deficits
associated with focal cortical lesions.’? Since then,
several complementary methods have been applied
to confirm and refine the classic model. Modern ap-
proaches include invasive methods (electrical cortical
stimulation,?* intra-arterial amobarbital testing,>¢
transcranial magnetic stimulation,” event-related po-
tentials,® and, more recently, noninvasive functional
brain-imaging techniques [fMRIL,*° PET,"* and mag-
netoencephalography [MEG]'?'4). Collectively, re-
sults from different brain-mapping approaches
indicate that the left hemisphere plays a key role in
basic language functions (comprehension and pro-
duction) in adults. It has also been possible to esti-
mate the range of individual variability in the
precise location of language-specific cortex (mainly
Wernicke’s area) in the intact brain.*

There is general agreement regarding the pres-

ence of an innate bias toward the establishment of
left hemispheric dominance for language functions in
the developing brain. Recent functional imaging
studies corroborate these findings by showing consis-
tent profiles of left-lateralized brain activity in peri-
sylvian regions in children age 5 to 6 during
performance of auditory and visual language
tasks.’16 Regardless of the method used, there is
evidence that the brain mechanisms that support
basic language functions undergo reorganization in
the presence of lesions. Two types of reorganization
have been described: perilesional, involving cortex in
the same hemisphere,*'”!® and a second more radical
form consisting of the partial or total substitution of
the cortical areas involved in the brain mechanism
for language by homotopic regions located in the nor-
mally nondominant hemisphere.*?> The often re-
ported extensive individual variability in the precise
location of language-specific cortex within the domi-
nant hemisphere in patients with brain pathology
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