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VARIABLE FMRI ACTIVATION DURING TWO 
DIFFERENT LANGUAGE TASKS IN A
PATIENT WITH COGNITIVE DELAY

Sara Escorsi-Rosset1, Lauro Wichert-Ana2, Marino Muxfeldt Bianchin3, 
Tonicarlo Rodrigues Velasco4, Américo C. Sakamoto5, João Pereira Leite6, 
Antonio Carlos Santos7, Dráulio Barros de Araújo8

ABSTRACT - Functional MRI produces a more accurate localization of the language areas for epilepsy sur-
gery purpose, but requires the patient cooperation. We report a 34 years-old woman with mental retarda-
tion who underwent two different verbal fluency tasks, category and word naming. We found a strong ac-
tivation of the Broca’s area in the most difficult task. We suggest that a multi-task fMRI study could be suc-
cessful in patients with cognitive delay.
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Ativação variável da ressonância magnética funcional com duas tarefas diferentes em um paciente com 
retardo mental

RESUMO - A ressonância magnética funcional permite uma localização acurada da área da linguagem para 
fins de cirurgia de epilepsia, mas requer a colaboração do paciente na execução da tarefa proposta, o que 
pode limitar a sua utilização em pacientes com retardo mental. Nós apresentamos o caso de uma mulher 
com 34 anos de idade, com retardo mental, que foi submetida a duas tarefas distintas de geração silenciosa 
de palavras, por categoria e letras. Encontramos forte ativação da área de Broca na tarefa mais complexa. 
Sugerimos que um estudo com múltiplas tarefas pode ser útil em pacientes com retardo mental.

PALAVRAS-CHAVE: ressonância magnética funcional, fMRI, linguagem, cirurgia de epilepsia, retardo mental.
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Epilepsy surgery is usually an elective procedure 
in which the complete resection of the epileptogen-
ic zone is of paramount importance. Moreover, po-
tentially eloquent cortex should be preserved, avoid-
ing new, unacceptable defi cits to the patient1. In such 
procedures, the prediction of whether a given corti-
cal area would be deemed essential for language pro-
cessing is of great importance for presurgical workup. 
For that purpose, the Wada test remains as the gold 
standard2,3. However, it requires an invasive angio-
graphic procedure and has technical diffi culties relat-
ed to the signifi cant variability of vascular anatomy4. 
Also, it anesthetizes a large brain area only classify-
ing patients in left, bilateral or right language domi-

nants, and does not produce an accurate assessment 
of language areas. 

There is a growing trend toward the use of func-
tional MRI (fMRI) instead of the Wada test. fMRI has 
the advantages to be non-invasive, carrying less mor-
bidity and assessing a more accurate mapping of the 
language areas. Unfortunately, BOLD-fMRI studies of 
language require cooperation from epileptic patients, 
which frequently have behavioral, cognitive and mo-
tor disabilities. 

We aim to report both the feasibility of the fMRI 
study and the variability in the fMRI activation with 
two different, clinically used, language paradigms in 
an epileptic patient with mental retardation.
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CASE
A right-handed 34 years-old woman started with spo-

radic epileptic seizures at two years of age. One of these 
events was prolonged characterizing status epilepticus. At 
21 years, she developed highly frequent seizures and initiat-
ed the use of antiepileptic drugs (AEDs). She became phar-
maco-resistant to AEDs and was referred to our epilepsy sur-
gery center for a presurgical workup.

The 1.5T MRI showed right predominant bilateral me-
sial temporal sclerosis and the computed tomography (CT) 
showed a calcifi ed neurocysticercotic lesion in the posteri-
or region of right temporal lobe. Surface video-electroen-
cephalographic monitoring (VEEG) showed normal back-
ground activity with 81% of interictal spikes in the right 
sphenoidal electrode and 19% in the left one. The patient 
had eight complex partial seizures shared in two semio-
logical and EEG patterns suggesting independent seizure 
onset in bilateral temporal lobes. Neuropsychological test 
evidenced mental retardation and diffuse cognitive impair-
ment, with estimated IQ of 64. Wada test showed left hemi-
spheric dominance for speech and bilateral cognitive re-
serve for memory, which could allow surgical procedure in 
any of the temporal lobes.

fMRI comprised of two language tasks of word genera-
tion. The patient underwent “dry run” training before the 
scanning to ensure task compliance. The patient performed 
two paradigms: category and word naming. In the fi rst task, 
the patients were asked to brain-generate (in complete si-
lence) as many elements as possible from a specifi c catego-
ry (animals, fruits, colours, objects and places) until cued to 
stop5. In the second task6, patients were asked to think si-
lently of as many words as possible starting with a speci-
fi ed letter (M, A, E , C and S). In both paradigms six blocks 

27 seconds of rest were interleaved with fi ve blocks of ac-
tivity. fMRI data set was obtained in EPI-BOLD sequences, 
and was co-registered with high spatial resolution images 
(3D gradient-echo T1 weighted sequence), covering the en-
tire the brain. Individual fMRI data were analyzed with a 
General Linear Model (p<0.00001), using the Brain Voyager 
QX™. The analysis revealed no fMRI brain activation in the 
main language areas during category naming (Figure row 
1), while word naming activated left inferior frontal gyrus 
and superior temporal gyrus (Figure row 2). Subcortically, 
the left thalamus was also activated.

Finally, the patient underwent invasive EEG with deep 
electrodes confi rming the bilaterality of seizure onset, thus 
precluding epilepsy surgery. 

DISCUSSION

In this case report we showed very distinct results 
from two different language paradigms, generally 
used in the clinical setting for fMRI. Additionally, we 
showed that mental retardation did not preclude the 
fMRI feasibility in the present patient.

Several fMRI studies have applied different meth-
ods for the lateralization of linguistic functions. The 
choice of a suitable method should follow at least 
three criteria: robustness (results do not vary with pa-
rameters), the capability of inter-subject comparison, 
and reproducibility7. We used two paradigms of ver-
bal fl uency among several that have commonly been 
employed worldwide, and the choice of a specific 
one depends on the preference of each investigator. 

Figure. Functional MRI with two different 

verbal fl uency tasks in an epileptic patient 

with cognitive delay. (1) Paradigm One per-

formed with verbal fl uency task by cate-

gory showing no activation in the Broca’s 

area. (2) Paradigm Two performed with 

verbal fl uency task by word naming show-

ing strong activation in the Broca’s area. R, 

right; L, left; A, anterior and P, posterior.
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While category naming did not activate language 
centers of our patient, the word naming resulted in 
a strong activation. This fact was remarkable once 
this last paradigm has a higher degree of difficult 
considering the cognitive defi cit of the patient.

We believe that applying more than one paradigm 
for language may compensate eventual defi ciencies 
of a single task, being an alternative to avoid the 
weakness observed in isolated paradigms. This has a 
particular role when considering each individual as 
exposed to different extrinsic and intrinsic factors dur-
ing his/her lifetime, confi guring each one as a unique 
neural network. Therefore, different individuals cer-
tainly use different strategies to accomplish specifi c 
tasks. In this setting, fMRI seems to be a powerful 
instrument to study these particularities, and is far 
superior to the Wada test.
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