Language disorders and brain lesion
topography in aphasics after stroke

Distarbios de linguagem e topografia da lesao cerebral em afasicos
apoés acidente vascular cerebral
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ABSTRACT

Aphasia is a language disorder associated with focal brain lesions. Although the topographic definition of the language area has been widely
accepted, there is not necessarily any direct correlation between the lesion site and the manifested symptoms. Objective: To analyze aspects
of language in aphasics in relation to lesion topography. Methods: A prospective, descriptive study of qualitative nature was conducted on
31 individuals, aged older than 15 years, with at least three years of schooling, and a confirmed diagnosis of stroke. Language assessment
was carried out using the Montreal Toulouse battery (alpha version), Boston naming test, and FAS test. Language test results were com-
pared against lesion topography findings from magnetic resonance imaging. Results: Heterogeneous results were found when comparing
topography with aphasia, non-aphasia, and performance on language scales. Conclusion: No direct relationship was evident between lesion
topography, aphasia, and language test performance.
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RESUMO

Afasia &€ um disturbio de linguagem associado a leséao cerebral focal. Embora a area de linguagem tenha uma definicao topogréafica larga-
mente aceita, ndo se encontra necessariamente uma correlacao direta entre o local da leséao e os sintomas manifestados. Objetivo: Analisar
aspectos da linguagem em afasicos e a relacao com a topografia da lesao. Métodos: Estudo prospectivo, descritivo e de carater qualitativo e
quantitativo, envolvendo 31 individuos com idade acima de 15 anos, escolaridade de trés anos ou mais e diagnéstico confirmado de acidente
vascular cerebral. Foram empregados para avaliacao de linguagem o Protocolo Montreal Toulouse (versao alfa), o Teste de Nomeacao do
Boston e o Teste FAS. Os dados foram comparados com a topografia da leséo, obtidos por ressonancia magnética. Resultados: Foi observada
heterogeneidade, quando a topografia foi comparada com afasia, ndo-afasia e o desempenho nas provas de linguagem. Conclusao: Nao
observou-se relacao direta entre a topografia da lesao, a afasia e o desempenho nas provas de linguagem.

Palavras-Chave: linguagem, afasia, acidente vascular cerebral.

According to the diagnostic criteria of the DSM-IV, in 1994
(315.31: Mixed Receptive-Expressive Language Disorder,
item b), receptive and expressive communication disorders
comprise the group of receptive and expressive language dif-
ficulties that interfere in academic and occupational tasks
and affect social life".

Aphasia is a language disorder that affects language char-
acteristics to varying degrees. It does not constitute a disease,
but, rather, it is a symptom of a neurophysiologic disorder
secondary to focal brain lesion®’. Aphasia is a common se-
vere sequela of stroke®.

Classically, several areas have been identified as be-
ing responsible for language, including Broca’s, Wernicke’s,
and adjacent areas. However, brain-damaged patients
with lesions at other sites often manifest symptoms of
aphasia, thus indicating a need for further investigations
on this topographic relationship. Some authors have reit-
erated this point, stating that language disorders do not
always display a direct correlation with the injury and its
symptoms®.

Advances in neuroimaging studies in aphasic stroke cas-
es have enhanced the understanding of the effects of the
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lesion site, tasks, and treatment in this patient group. These
insights might be expected to elucidate the structural rela-
tionships in neurologically healthy brain and enable great-
er accuracy of clinical diagnosis and better management.
Clearer understanding and definition of damaged brain and
subsequent neuronal degeneration can allow more effec-
tive assessment of different types of speech and language
tasks®.

The aim of this study was to analyze aspects of language
in relation to lesion topography in aphasics with a confirmed
diagnosis of stroke.

METHODS

A prospective, descriptive study of quantitative and qual-
itative nature was conducted. The study sample comprised
patients of both genders, aged over 15 years, and with basic
level of schooling of at least three years, who had a confirmed
diagnosis of ischemic stroke. All participants had previously
undergone magnetic resonance imaging examinations, and
their type of aphasia had been assigned based on the Hedge*
aphasia classification.

The patients included had suffered a stroke within the
three-month period prior to the beginning of this study. The
magnetic resonance imaging had been performed at the on-
set of symptoms.

Firstly, patients were selected randomly and the following
were excluded: illiterate patients, dementia cases, and indi-
viduals with language impairments before the stroke. A to-
tal of 31 patients was enrolled in the study. The participants
were divided into two groups: G1, aphasics (13 patients); and
G2, non-aphasics (18 patients).

Language assessments were performed on the whole
patient sample using three different language tests,
namely: the Montreal Toulouse battery (alpha version)°,
the Boston naming test’, and the verbal fluency test
(FAS)*°. The Montreal Toulouse protocol is an excel-
lent complete test for making a differential diagnosis
of aphasia and it consists of the following tasks: guided
interview; oral comprehension using words, simple and
complex sentences; written comprehension using words,
simple and complex sentences; copying of written sen-
tences; word and sentence dictation; reading, repetition,
and naming’. These specific tests were selected since
this protocol had previously been validated for Brazilian
Portuguese!™*?,

A descriptive analysis was performed on the results be-
cause of the heterogeneity of the findings.

This study was previously approved by the Research
Ethics Committee of the Hospital Irmandade da Santa Casa
de Séo Paulo (project n. 254/08). All patients signed a free in-
formed consent.
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RESULTS

The 31 patients enrolled in this study were character-
ized by a balanced level of schooling: 12 patients (38.70%)
with elementary education; 10 (32.25%) with high school
education; and 9 (29.03%) with university-level edu-
cation. In G1, 22.58% had had elementary schooling,
12.90% had reached high-school level, and 6.45% had
reached university level. In G2, there was a balanced level
of schooling: 16.12% with elementary schooling, 19.35%
with high-school education, and 22.58% with university-
level education.

Regarding age, 14 patients (45.16%) were in the range
from 15 to 39 years-old, 11 (35.48%) were between 40 to 69
years-old and 6 (19.35%) were over 70 years-old.

Because of the heterogeneity of the findings, a descriptive
analysis was carried out to investigate the relationships be-
tween lesion, language test performance, and presence/ab-
sence of aphasia.

The performance results from the three language tests
were compared against the topography of the lesions, apha-
sia type, and schooling level in G1, and they are shown in
Table 1.

The performance of patients in the G1 Group was found
to be compromised in several language assessment tests.
The results regarding lesion topography were heterogeneous.
They were highly heterogeneous with regard to correlations
between aphasia type and lesion topography.

Table 2 shows the lesion topography and language test
performance in G2. In contrast with G1 patients, G2 present-
ed predominantly low verbal fluency in 47.36% of the cases
and poorer performance in tasks of greater complexity in
15.78% of the cases. The results regarding lesion topography
revealed heterogeneity.

DISCUSSION

Results revealed that the lesion sites were heterogeneous
with regard to lesion topography and performance in lan-
guage tasks between aphasics and non-aphasics and in rela-
tion to aphasia type and absence (Tables 1 and 2).

The present data indicated that there was no direct re-
lationship between lesion topography, language task perfor-
mance and stroke aphasia type.

Studies on subjects with subcortical lesions have de-
scribed language compromise in this patient group.
Radanovic et al." reported on a series of 14 patients with
lesions exclusively in the subcortical regions (to basal gan-
glia and thalamus), of whom 10 were diagnosed with apha-
sia and presented compromised repetition, low verbal flu-
ency, and impaired comprehension. Other studies by Benke
et al.’” and Radanovic et al.'® described aphasic conditions



Table 1. Lesion topography, aphasia type, schooling, and language test performance in G1.

. Aphasia
Lesion topography type
Left cerebellar peduncle Wernicke
Left temporal lobe, left parietal lobe, Wernicke
and right cerebellum hemisphere
Right frontal lobe Broca
Left frontal lobe, left parietal Broca
lobe and right occipital lobe
Internal capsule, left temporal lobe, Global
thalamus, lentiform nucleus
Left frontal lobe, left temporal lobe, Global
left parietal lobe
Right cerebellar hemisphere Global
Left putamen Global
Left temporal lobe Global
Left postcentral gyrus, and leftand  Global
right parietal lobes
Left temporal lobe Global
Left frontal lobe, left temporal lobe, Global
and left occipital lobe
Left frontal lobe and left Global

parietal lobe

s:phoneme s; f: phoneme f.

Schooling
High

Elementary
Elementary
High

Elementary
Elementary

Elementary
Elementary

University
High

Elementary

High

University

Language test performance
impaired tasks

Simple and complex oral and written sentence comprehension,
repetition, naming and verbal fluency for animals and phonemes /f/ /s/

Simple and complex oral and written sentence comprehension,
sentence repetition, and verbal fluency

Naming, sentence repetition, and verbal fluency of phonemes // /s/

Comprehension of complex written sentences, dictation,
reading, repetition, naming, and verbal fluency for animals and
phonemes /f/ /s/

Compromised performance in all tests applied
Compromised performance in all tests applied

Compromised performance in all tests applied

Simple oral sentence comprehension, and complex written
sentences, sentence repetition, naming, and verbal fluency for
animals and

phonemes /f/ /s/

Complex oral sentence comprehension, reading, repetition, naming,
and verbal fluency for animals and phonemes /f/ /s/

Complex written sentence comprehension, repetition, naming,
and verbal fluency for animals and phonemes /f/ /s/

Comprehension of complex sentence, comprehension of simple
and complex written sentence, reading, repetition, naming,
and verbal fluency for animals and phonemes /f/ /s/

Comprehension of complex sentence, comprehension of simple and
complex written sentence, reading, repetition, naming, and verbal
fluency of phonemes /f/ /s/

Simple oral sentence comprehension, comprehension of words,
simple and written sentences, naming, and fluency for animals and
phonemes /f/ /s/

Table 2. Lesion topography and language test performance in G2.

Lesion topography

Right internal capsule

Internal capsule and caudate nucleus
Right temporal lobe, right parietal lobe

Right internal capsule, left temporal lobe
Right parietal lobe

Left frontal lobe, left parietal lobe, left temporal
lobe, left cerebellum hemisphere, left putamen,
hippocampus, left lateral ventricle

Right frontal lobe, right parietal lobe,
right occipital lobe

Periventricular matter
Left perirolandic gyrus, cerebellar atrophy

Periventricular white matter, right frontal gyrus,
bilateral basal ganglia

Left frontal gyrus, left insula

Right bulb

Right bulb

Right temporal lobe

Left parietal lobe

Left parietal lobe

Left transverse sinus, left sigmoid sinus

Right transverse sinus, right sigmoid sinus, left
bulb

s:phoneme s; f:phoneme f.

Schooling
Elementary
High
Elementary

University
University
Elementary

High

High
Elementary

Elementary

High
High
University
University
High
University
University
University

Language test performance
Low on verbal fluency for phoneme /f/
Low on verbal fluency for phoneme /s/

Low on complex written sentence comprehension and
verbal fluency for phoneme /s/

Low on verbal fluency for phoneme /f/
Low on verbal fluency for phoneme /f/ and /s/

Low on tasks of greater complexity: comprehension of
simple and complex written sentences, complex phrase repetition,
poor verbal fluency for phonemes /f/ and /s/

Significantly compromised verbal fluency for
phoneme /f/ and /s/

Low on verbal fluency for phoneme /f/ and /s/

Repetition of sentence of greater complexity and
compromised verbal fluency for phoneme /f/

Low on verbal fluency for phoneme /f/ and /s/
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secondary to lesions in the putamen, white matter, basal
ganglia, and globus pallidus.

The results from the present study corroborate the find-
ings from previous reports in the literature'**. These reports
described patients with lesions in a range of different re-
gions, such as the putamen, cerebellum, thalamus, lentiform
nucleus, internal capsule, cerebellar peduncle and the fron-
tal, parietal and temporal areas of both hemispheres, which
were associated with compromised language comprehen-
sion and expression.

Fabbro et al.'” and Ritcher et al."® emphasized the impor-
tance of cerebellum involvement in aspects of cognition, in-
cluding language impairments, such as low verbal fluency,
difficulties in lexical access, and agrammatism. In a literature
review to investigate the correlation between lesions and
aphasia, Almeida et al."” found no evidence to support such
relationship. Similarly, Radanovic et al.16 and Mansur et al.”
corroborated this conclusion with heterogeneous results,
which point towards absence of any relationship between le-
sion topography and aphasia.

Unexpectedly, language abnormalities were found in G2
patients, who manifested poor performance in verbal flu-
ency tasks and difficulties on tests involving responses of
greater complexity. This has led us to focus our attention on
studying linguistic information processing, in a bid to asso-
ciate this function with a specific region of the brain. Studies
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