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ABSTRACT

Objectives: Patients that undergo epilepsy surgery for temporal lobe epilepsy (TLE) in the dominant hemisphere
are more susceptible to naming deficits. The aim of the present study was to perform an observational
retrospective study comparing two groups of patients for naming performance, those with left and right temporal
lobe resections regarding the performance in naming by Boston Naming Test (BNT). Methods: A total of
120 right-handed patients (52 right temporal lobe and 68 left temporal lobe), aged between 18 and 59, with
pharmacoresistant mesial TLE were retrospectively analyzed. All patients underwent pre and postoperative
neuropsychological assessment. Results and Conclusions: The BNT was a good predictor for possible post-
surgical language deficits in patients submitted to left temporal lobectomy.
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RESUMO

O Boston Naming Test como marcador para disfungdo nominativa no pés-operatorio de epilepsia do lobo temporal

Objetivo: Pacientes submetidos a cirurgia de epilepsia portadores de epilepsia do lobo temporal (ELT) em
hemisfério dominante sfo mais suscetiveis a apresentarem déficits de nomeacio. O objetivo do presente estudo
foi realizar um estudo retrospectivo observacional comparando dois grupos de pacientes sendo um grupo
submetido a lobectomia temporal dominante e outro a lobectomia temporal nio dominante em relacio ao
desempenho na tarefa de nomeagio através do Boston Naming Test (BNT). Metodos: Um total de 120 pacientes
destros foram retrospectivamente analisados (52 temporal direito e 68 temporal esquerdo) com idade entre
18 e 59 anos, com epilepsia do lobo temporal mesial formaco resistente. Todos os pacientes foram submetidos
a avaliagio neuropsicoldgica pré e pds-operatéria utilizando o BNT para medida de nomeacio. Resultados
e Conclusées: O BNT foi mostrou-se um bom instrumento para predizer possiveis déficits de linguagem em
pacientes submetidos a lobectomia temporal esquerda.

Unitermos: epilepsia; lobo temporal; neuropsicologia; déficits de linguagem.
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INTRODUCTION

Word finding difficulties are the most frequent
complaints of patients with seizures originating from the
language-dominant cerebral hemisphere!. Patients that
undergo epilepsy surgery for temporal lobe epilepsy (TLE)
in the dominant hemisphere are more susceptible to
cognitive deficits related to verbal processing, specifically
in the ability of naming and verbal memory?.

The main challenge of temporal lobe epilepsy surgery
is to successfully remove sufficient amount of the epilepto-
genic tissue to reach post-operative seizure-free status,
without removing or damaging cortical areas responsible
for language and memory function. In this context, pre-
surgical neuropsychological assessments play a critical role
in predicting cognitive impairments in postsurgical outcome’.

The Boston Naming Test (BNT) has been widely used
to assess naming abilities in candidates for epilepsy surgery.*
In particular, patients presenting with dominant TLE have
worse BNT performance in comparison to non-dominant
TLE.> This was already demonstrated for native English
speakers, but rarely addressed in studies involving native
Portuguese speakers. A translated version of BNT has been
successfully applied to native Portuguese speakers. &7

The aim of the present study was to perform an
observational retrospective study comparing two groups of
native Portuguese speakers for naming performance, those
with dominant and non-dominant temporal lobe resections.

PATIENTS AND METHODS

Patients

We retrospectively analyzed 120 right-handed patients
(71 females, 49 males) with pharmacoresistant mesial TLE
that underwent anterior-mesial temporal lobectomy at our
Epilepsy Surgery Center. Patients’ age ranged from 18 to
59 years old. Fifty-two patients underwent operation on the
non-dominant (right temporal lobe) and 68 patients in the
dominant temporal lobe (left temporal lobe). All patients
were submitted to standardized evaluation protocol that
included presurgical and postsurgical neuropsychological
extensive testing.

Methods

In addition to the neuropsychological assessment,
all patients were submitted to a standardized presurgical
evaluation protocol including medical history, neurological
examination, long-term video-electroencephalographic
monitoring, Magnetic Resonance Imaging (MRI), ictal and
interictal SPECT, psychiatric and social assessments. In the
present study we did not perform the Wada test in all cases.
For this reason only right-handed patients were included,
to avoid the possibility of atypical language representation.
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Postsurgical neuropsychological reevaluation was performed
within the first 5 to 8 months after surgery.

Inclusion criteria were hippocampal sclerosis on
neuropathological examination and completely seizure-
free status postoperatively (Engel class I). Patients with
1Q <69 (Wechsler Intelligence Scale)®, psychiatric disease,
bilateral mesial temporal lobe sclerosis and double pathology
were excluded. The demographic data including gender,
years of education, pre and postsurgical 1Q, and naming
performance (BNT) were first analyzed.

All patients underwent the same temporal lobe
resection technique, extending 4.5 cm from the tip of
both temporal lobes. After surgery, antiepileptic drugs were
maintained equal to the presurgical regimen. Postsurgical
outcome was determined based on Engel’s classification.’

Neuropsychological assessment

A number of tests were administered including the
Edinburgh Handedness Inventory ', IQQ evaluation, memory
(verbal and non-verbal), visuoperceptual/ spatial skills,
attention, executive functions and language assessment
(naming and fluency). The BNT was used to assess naming
ability. This test consists of 60 figures, graded from lower to
higher difficulty levels and patients are required to name
the pictures. The subjects may receive a semantic cue if the
object is misperceived or no answer is provided within 20
seconds, and then a phonemic cue is provided if the subject
has not been able to name the picture after the semantic
cue. The test is discontinued after six consecutive failures.

Statistical analysis

Firstly, a comparison between the two groups, left
and right temporal lobe resections, was carried out using
the SPSS 13.0 for Windows (SPSS Inc., 1989-2004).
Demographic categorical variables were evaluated with the
Chi-Square Test. Numeric variables were analyzed using
the Independent-Samples T Test. The BNT scores were
analyzed using Repeated Measures ANOVA. Pre- or Post-
surgical BNT applications were used as within-subjects
variable. The side of the surgery was used as a between-
subject factor. Wilk’s Lambda was used as the multivariate
test. All results were significant if p<0.05.

RESULTS

The results are described in Table 1 and illustrated in
Figure 1. We evaluated 120 patients, 71 males (59.1%) and
49 females (40.8%). Education was similar in both groups,
with average of 6.47 years of education. IQQ performance
was also similar between left and right groups in pre-
surgical evaluation. The BNT performance in the pre-
and post-surgical evaluation according to side of surgery
is represented in Figure 1.
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Table 1. Characteristics of the sample according to side of surgery.

Patients (n=120) Right (n=52) Left (n=68)
Mean (SD) Mean (SD) Mean (SD) p-value

Gender

Male 71 32 39 0.64

Female 49 20 29
Education years 6.47 (3,84) 6.65 (3,39) 6.32 (4,16) 0.63
Age Pre-surgery 36,83 (9,08) 36,67 (9,06) 36,94 (9,15) 0.87
Age Post-surgery 37,63 (8,94) 37,50 (8,97) 37,74 (8,98) 0.88
1Q: Pre-Surgery 84.61 (7,52) 85.54 (7,44) 83.90 (7,55) 0.87
BNT Pre-Surgery 44.15 (9.92) 47.75 (7.83) 41.40 (10.50) 0.0002
BNT Post-Surgery 41.88 (10.74) 47.98 (7.72) 37.21(10.41) 0.0003

Abbreviations: SD: standarted deviation; IQ: intellectual quotient; BNT: Boston Naming Test, n: number.
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Figure 1. Relation between raw scores of BNT on pre and
post neuropsychological assessment for right and left temporal
lobectomy.

There were significant differences for pre- and post-
surgical BNT scores according to the side of surgery (GLM,
F(1,118)=18.00; p<0.0001; Wilk’s Lambda=0.84; partial
eta squared=0.16; observed power 0.99). The analysis
of within-subjects effects revealed that post-surgical
BNT scores were significantly lower than pre-surgical
scores (GLM, F(1,118)=22.44; p<0.0001; partial eta
squared=0.16; observed power 0.99). The analysis of
between-subjects effects revealed that BNT post-surgical
scores were significantly lower only when considering the
side of the surgery (GLM, F(1,118)=26.43; p<0.0001;
partial eta squared=0.18; observed power 0.99). An
inspection of the mean BNT scores (Table 1) indicates that
left-dominant patients produced lower pre-surgical scores
than right-non-dominant patients. In fact, surgery did not
affect BNT performance on right-non-dominant temporal
lobe epilepsy. However, already compromised patients with
left-dominant mesial temporal lobe epilepsy presented an
additional decrement of approximately 10% in BNT raw
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scores after surgery. Figure 1 illustrates the magnitude of
this effect, which can be considered important due to the
scores of the partial eta squared observed.

DISCUSSION

The present study shows that the BNT can be a good
predictor for post-surgical language deficits in patients
submitted to left temporal lobectomy in a population of
native Portuguese speakers. In addition, our study showed
that BNT should be useful to provide default localization
to the hemisphere that will be resected whereas left TLE
patients showed a presurgical naming deficits. This is in line
with previous studies with English language patients.!" A
study was developed to investigate the utility of the BNT
in a large group of TLE patients. Through a regression
equation, they found that the BNT predicted the ultimate
side of surgery in 69.5% of the sample, which 73.8% of
patients were right TLE and 65.1% were left TLE. The
authors highlighted that the prediction could be improved
by using of a comprehensive neuropsychological battery that
includes other tests sensitive to hemispheric lateralization.!?
Similar results were found in study which, among several
neuropsychological tests, the BNT has proved to be highly
sensitive to lateralize the hemispheric lesions.?

In our study, we identified that despite the education
may be one factor that has much influence on the
performance of the BNT, it was similar in our two groups. Is
highlighted that education is the factor that most influences
the BNT performance.® The authors said that the BNT
performance should be viewed with caution, particularly
in patients with low education and brain injury because it
could be a real deficit or simply cultural deprivation. In our
study we noted that the majority of patients in both groups
had cultural deprivation, homogeneously influencing the
performance of BNT.

There is a well-documented association between mesial
temporal lobe epilepsy and naming impairments in visually-
based tests, particularly in patients with epileptogenic zone

in the language dominant hemisphere.!3-1¢
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Confrontation naming performance reflects the
capacity to access the precise name of objects on demand.
As previously described, the temporal lobe mediates naming
abilities beyond memory functions. Considering anatomical
organization, the anterior temporal lobe areas are closely
related to auditory naming, while middle and posterior
areas are more related to visual confrontation naming. The
consistency in the anterior/posterior distribution of auditory
and visual naming sites is not surprising, due to the spatial
relationship between auditory and visual association areas.
This mapping was previously demonstrated by cortical
stimulation, positron emission tomography (PET) and
functional magnetic resonance image (fMRI) studies.!” Even
when the resection is performed in anterior areas, it seems
that dysfunction in posterior temporal lobe areas could be
observed, showing that language dominant hemisphere is
much susceptible to cognitive impairments.

Despite the fact that the BNT is still not standardized
and validated to our population, and currently only a
translated version is available for use, we nevertheless
observed the same results previously described for English
language patients.

The identification that patients of native Portuguese
speakers maintains the performance in the BNT, as
described in international literature noted that this test
permits to be a useful tool to suggest evocation deficits
before surgery. Furthermore, it allows to patients to have a
precise orientation before surgery with respect to possible
cognitive deficits that could be present after surgery.
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