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SHORT-TERM PROGNOSIS FOR SPEECH AND
LANGUAGE IN FIRST STROKE PATIENTS

Fabricio F. Oliveira', Benito P. Damasceno’

Abstract — Objective: To evaluate the factors that can influence evolution of communication after a first
stroke. Method: Thirty-seven adult patients were evaluated for speech and language within 72 hours after a
single first-ever ischemic brain injury and later on. Patients who were comatose, with decompensated systemic
diseases, or history of chronic alcoholism or illicit drug use were not included. Brain CT and/or 2T-MR exams
were solicited for topographic correlation. Size of infarct was classified as large or small according to the
TOAST classification. Results: Patients who survived had lesser chances of presenting with aphasia or dysarthria
3 months after the stroke if the infarct size was small (p=0.017). Gender, age, schooling, aphasia subtype, infarct
side and topography were non-significant in our sample. Subjects with global aphasia or lone cortical dysarthria
had a slower evolution.  Conclusion: Brain injury size was the most influential factor for neurological outcome
at 3 months post-stroke.
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Prognéstico em curto prazo para fala e linguagem em pacientes acometidos de infarto cerebral tinico

Resumo - Objetivo: Avaliar os fatores que podem influenciar o desempenho neurolinguistico apés um primeiro
acidente vascular cerebral isquémico. Método: Foram avaliados 37 pacientes quanto a fala e linguagem dentro
de 72 horas ap6s um primeiro infarto cerebral e posteriormente. Pacientes comatosos, com doengas sistémicas
descompensadas, histéria de etilismo crénico ou uso de drogas ilicitas nao foram incluidos. TC e/ou RMN-2T
cerebrais foram solicitadas para correlacao topografica. Utilizou-se a classificagdo TOAST para o tamanho do
infarto (grande ou pequeno). Resultados: Sobreviventes tiveram menores chances de apresentarem-se afasicos
ou disartricos 3 meses apds o evento agudo caso o infarto fosse pequeno (p=0.017). Género, idade, escolaridade,
subtipo de afasia, lado e topografia da lesao cerebral ndo foram fatores estatisticamente significativos. Pacientes
portadores de afasia global ou disartria cortical isolada evoluiram mais lentamente.  Conclusdo: O tamanho da
lesao cerebral foi o fator mais influente para o desempenho neurolinguistico 3 meses ap6s o evento agudo.

PALAVRAS-CHAVE: linguistica, acidente cerebral vascular, infarto encefalico, linguagem, fala, avaliagdo da

deficiéncia, prognéstico.

Recovery from vascular aphasia implies functional re-
organization of the language systems in the brain through
neuroplasticity mechanisms that seem to involve both the
damaged and the contralateral hemispheres'”. However,
the time course of these phenomena is variable for every
patient. In general, recovery is usually faster in the first
months post-stroke, more importantly for fluency than
for speech comprehension®*, an unwanted result con-
sidering that compromised comprehension in the acute
stroke patient usually leads to a longer hospital stay®. We

have reason to believe in a tendency for language recov-
ery to accompany motor recovery, which is in accordance
with phylogenetical studies that demonstrate a simulta-
neous development of verbal and gesture expression with
facial movements and hand skills®.

Prognostic indicators are considerably important for
clinical management. Several quality-of-life scales”® and

210 are available for stroke

clinical outcome predictors
patients, but they usually lack the necessary sensitivity

for aphasia or dysarthria time-span evaluation. This is of
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relevance regarding the deed of stroke being the leading
cause of aphasia".

Very few studies are available that correlate post-
stroke speech and language evolution with brain injury
characteristics™®, less so if we consider the evaluation of
patients who have suffered a first-ever stroke. This analy-
sis turns out to be even more complicated by taking into
account the fact that different types of aphasia tend to
recover at different rates and to a different degree’. Even
though injury location is usually of no use for prediction
of outcome®, injury size can demonstrate an important
predictive value for post-stroke speech and language evo-
lution. Stroke patients and their families are usually very
anxious about the recovery of function, but health care
teams are seldom capable of precisely establishing aims
in terms of neurological rehabilitation. Prognosis for cere-
brovascular disorders of speech and language is not well
established, mainly because of the scarceness of objec-
tive data in this regard.

This study was conducted to evaluate the factors that
can influence the evolution of communication after a first
stroke.

METHOD

This is a prospective and non-randomized study conducted
at the Hospital das Clinicas — UNICAMP, initially with the en-
rollment of patients from the Emergency Unit. During a period
of 12 months (between May 2007 and April 2008), 37 adult pa-
tients (22 male, 15 female) were evaluated for speech and lan-
guage disorders within 72 hours after a single first-ever ischemic
brain injury. Patients who were comatose, with decompensat-
ed systemic diseases, or a history of chronic alcoholism or il-
licit drug use were not included. Brain CT and/or 2T-MR exams
were solicited for topographic correlation with the brain injury
site, both in the acute (CT) and in the chronic phases (2T-MR or
CT at an average of 3 months post-stroke).

The following factors were considered for prognostic anal-
ysis in this study: gender (male, female), age, schooling, type
of speech or language disorder, lesion side (left, right), infarct
size (large, small) and brain injury topography in the categories
of specific sites (frontal lobe, temporal-parietal lobes, capsule-
nuclear, and full middle cerebral artery territory) and structural
organization (cortical-subcortical, cortical alone or subcortical
alone). Size of infarct was classified as large (more than 1.5 cm
in diameter on CT or MR at any plane) or small (less than 1.5 cm
in diameter on CT or MR at all planes), in accordance with the
TOAST (Trial of Org 10172 in Acute Stroke Treatment)" classifi-
cation. Parietal lesions were not accounted for in the category
of injured lobes because they consisted on a small group (on-

ly 3 patients) of non-aphasics. In regard to subcortical lesions,
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we considered those patients who had radiological confirma-
tion of injuries that included the periventricular white matter,
thalamus, internal capsule, globus pallidus, caudate nucleus or
lentiform nucleus.

Neurological evaluation was conducted in the Portuguese
language, according to the following internationally accepted
directives®:

(1) A brief history of the acute symptoms had to be report-
ed by the patient or a relative, including data on cardiovascular
risk factors and socio-educational information;

(2) Patients were assessed for consciousness level, behavior-
al disturbances, presence or absence of hemiparesis, hypoesthe-
sia, unilateral neglect, hemianopias or quadrantanopias, hearing
impairment and visual acuity;

(3) They were then tested for attentional deficits by means
of the “A” Random Letter Test"”, in which they had to tap the un-
impaired hand on the desk immediately after hearing the letter
“A” (75 letters were randomly presented orally by the examiner,
20 of them were “A” letters);

(4) Hand dominance was assessed according to a 5-point
scale of the Edinburgh Inventory™ (stronger right-hand prefer-
ence, weaker right-hand preference, indifferent, weaker left-
hand preference, stronger left-hand preference) for performance
in simple tasks — writing, tooth-brushing, catching a spoon, open-
ing a box, drawing, knife-cutting, sweeping the floor (upper hand
position on the broomstick), object-throwing, scissor-cutting,
and lighting a candle;

(5) Visual perception was tested by use of 10 abstract fig-
ures in several levels of difficulty, each of them displayed for 10
seconds, soon after which the patient would have to point to it
among 4 other figures (scored as hit-or-miss)"”;

(6) Phonemic perception was tested through repetition of 11
different letters or phonemes: O, A, M, P,B,D, T, L, N, G (gué), Q%;

(7) Evaluation of language and speech was carried out by
way of the following query:

(71) Free analysis of spontaneous speech starting with the
inquiries “How are you ?’, “Tell me about your work!”, “Tell me
about your everyday activities!”, paying special attention to
muteness, poorness of speech, latency for response, coherence
of response, comprehension impairment, phonemic or semantic
paraphasias, neologisms, perseveration or echolalia, and gram-
matical errors (aggramatism);

(7.2) Evaluation of fluency, considering the effort to re-
spond, latency of response, articulatory difficulties, phonetic
mistakes and word-finding difficulty;

(7.3) Study of comprehension with 3 simple yes-or-no ques-
tions (“Is this place your home ?’; “Is the ant bigger than the el-
ephant ?’, “Is your father’s brother your uncle ?”) and 3 com-
mands (“Show me your tongue!”, “Raise your arms!”, “Put your

hand on my nose!”);
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”

(7.4) Repetition of 4 words (“casa’; “banana’, “floresta’; “met-

aldrgico”) and 3 sentences (“Hoje ndo estd chovendo’, “A lua bril-
ha no céu’; “De grdo em grdo a galinha enche o papo”);

(7.5) Naming 6 simple objects (a button, a coin, a clock, a
pen, a match, a nail);

(7.6) Study of automatic speech by counting from 1 to 20,
mentioning the 7 days of the week, and singing the song “Hap-
py birthday ..” in its completeness;

(7.7) Evaluation of ideomotor praxis (putting the tongue be-
tween the upper lip and the teeth, whistling, waving goodbye,
pretending to light and put out the fire of a match) and con-
structional praxis (copying 2 match-made figures, one of them
with 4 matches resembling a triangle with an adjacent line, and

the other with 9 matches resembling two united pentagons).

Criteria for diagnosis of aphasia subtypes were in accordance
to Hills'. On the other hand, dysarthria was defined as a distur-
bance of speech articulation in regard to range, rate, strength
or timing of movements of the lips, tongue, palate, jaw, respi-
ratory muscles or vocal folds, while apraxia of speech refers to
a motor speech programming disorder resulting in prosody dis-
ruption, as well as distortions, substitutions, omissions and ad-
ditions of phonemes, which may occur in the absence of sig-
nificant weakness"”. In case of apraxia of speech, patients are
usually aware of their mistakes while struggling to correct them,
but diagnosis is difficult, for this specific disturbance usually co-
occurs with motor aphasia alone or in combination with other
signs of linguistic impairment®.

All survivors were followed for a period of 3—15 months af-
ter the acute stroke (some of them were lost earlier in the pro-
cess, but most are still enrolled in ambulatory evaluations at the
Department of Neurology). Therefore, we decided to consider
as “improved” all surviving patients who evolved without any

signs of aphasia or dysarthria 3 months after the stroke.

Table 1. General characteristics of the studied patients.
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Patients were not randomized for presence or absence of
participation on speech or language rehabilitation therapy for
the following reasons: first of all, because most of them were
not receiving such treatment yet at the 3-month initial period;
and second, because there is still great controversy on the health
care literature as to the measurement of effectiveness of such
treatment for vascular aphasia patients™.

In view of the sample size, we employed Fisher’s exact test
for comparison of categorical variables (2 x 2 tables), except for
tables with more than 2 column categories (2 X k tables), when
chi-square was applied. For continuous measures to be ordered
in two groups (improved or not improved), the Mann-Whitney
test was used. The threshold of significance was set at p<0.05.

This study is part of the research project 730/2006, approved
by the Ethics Committee of the Faculty of Medical Sciences,
University of Campinas — UNICAMP (CAAE 2081.0.000.146-06)
on March 2007. All patients or their representatives signed the
Informed Consent Form before the evaluation (we secured the
assent of the next-of-kin if the patient could not write or had
severe comprehension impairment). All the approached subjects

agreed to participate.

RESULTS

Among the 37 patients included in the study (Table 1),
speech or language disabilities were found in 33 (89.2%)
in the acute phase. Twenty-five of them had left hemi-
sphere (LH) strokes, and eight had right hemisphere (RH)
strokes. Overall, 29 patients survived (78.4%) for more
than 45 days after the acute brain injury (Table 2). Patients
with thalamic aphasia, mixed transcortical aphasia, or mo-
tor aphasia had an excellent improvement after 1 month,
but one patient with Broca’s aphasia who had a larger le-
sion maintained his fluency impaired for 4 months after
the cerebrovascular accident. Among the 6 global apha-

Analyzed characteristics in the studied periods

Acute stroke 3-month period

n
Male gender (%)
Female gender (%)
Mean age in years £ SD (SEM)
Mean years of schooling + SD (SEM)

Overall presence of speech or language disabilities
Left hemisphere strokes in the aphasic/dysarthric patients
Right hemisphere strokes in the aphasic/dysarthric patients

Overall survival for more than 45 days after the stroke
Presence of aphasia in the survivors
Presence of lone cortical dysarthria in the survivors
Survivors without speech or language disabilities

37 29

22 (59.4%) 16 (55.2%)

15 (40.6%) 13 (44.8%)
63.96+1130 (1.86) 62.12411.03 (2.05)
478+413 (0.68) 4.86+4.02 (0.75)

33 (89.2%) 26 (89.7%)

25 (75.8%) 19 (731%)

8 (24.2%) 7 (26.9%)

29 (78.4%) 29 (100.0%)

14 (48.3%) 9 (31.0%)

12 (41.4%) 10 (34.5%)

3(10.3%) 10 (34.5%)

SD: standard deviation; SEM: standard error of the mean.
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Table 2. Characteristics of the 29 survivors.
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Age  Schooling
Type of disturbance Patient Gender (years) (years) Lesion aspect Neurological exam Neurological evolution
Lone cortical 1 M 61.65 4 e small subcortical left » hemianopia, hemiparesis, e« no dysarthria
dysarthria (n=12) capsule-nuclear hypoesthesia at 3 months
2 F 56.38 3  small subcortical left « hemiparesis, hypoesthesia ¢ no dysarthria
capsule-nuclear at 5 months
3 F 65.50 0 e small subcortical left * hemiparesis * no dysarthria
capsule-nuclear at 6 months
4 F 67.84 n o large subcortical left  hemiparesis o less dysarthric at
capsule-nuclear 1 month and later
5 F 7331 4 « large subcortical left « hemiparesis, hypoesthesia e less dysarthric at
capsule-nuclear 1 month and later
[3 F 39.34 4 « large cortico-subcortical e neglect, hemianopia, e no dysarthria
right MCA territory hemiparesis, hypoesthesia  at 2 months
7 M 65.07 0 » small subcortical « neglect, hemiparesis, o less dysarthric at
right capsule-nuclear hypoesthesia 1month and later
8 M 55.65 8 « large cortico-subcortical e neglect, hemianopia, e less dysarthric at 2
right temporal-parietal hemiparesis months and later
9 M 7397 3 « large cortico-subcortical e neglect, hemianopia, e less dysarthric at 2
right MCA territory hemiparesis, hypoesthesia ~ months and later
10 M 58.72 2 o large cortico-subcortical ¢ neglect, hemianopia, o less dysarthric at 4
right MCA territory hemiparesis, hypoesthesia ~ months and later
n F 6119 2 « large cortico-subcortical e neglect, hemianopia, e did not ameliorate
right MCA territory hemiparesis
12 M 7242 0 « large subcortical right « neglect, hemianopia, e did not ameliorate
capsule-nuclear hemiparesis, hypoesthesia
Global aphasia (n=6) 3 F 5217 4 « large cortico- « hemianopia, hemiparesis ¢ no aphasia at
subcortical left frontal 11 months
14 M 53.35 7 e large cortico-subcortical ¢ hemianopia « transcortical motor
left MCA territory aphasia at T month
15 M 57.61 8 « large cortico- « hemiparesis e transcortical motor
subcortical left frontal aphasia at 2 months
16 F 51.31 16 o large cortico-subcortical ~ « hemianopia, hemiparesis, ¢ motor aphasia
left MCA territory hypoesthesia at 1 month
17 M 46.50 8 * large cortical left » hemianopia, hemiparesis, e motor aphasia
MCA territory hypoesthesia at 1 month
18 M 80.23 4 « large cortico-subcortical e hemianopia, hemiparesis e did not ameliorate
left MCA territory
Broca’s aphasia 19 F 46.88 2 e small cortico- « hemianopia, hemiparesis  « no aphasia at 1 month
(n=3) subcortical left frontal
20 M 70.00 4 « large cortical left frontal * no aphasia at 1 month
21 M 7919 1 « large cortico- « hemianopia * no aphasia at
subcortical left frontal 4 months
Wernicke’s 22 F 71.26 4 e small cortico-subcortical ¢ hemianopia « transcortical sensory
aphasia (n=2) left temporal-parietal aphasia at 1 month
23 M 58.67 16 « small cortical left * no aphasia at
temporal-parietal 3 months
Mixed Transcortical 24 M 7414 3 « large subcortical left « hemiparesis * no aphasia at 1 month
aphasia (n=1) temporal-parietal
Transcortical Motor 25 F 69.89 7 « large subcortical left » hemianopia, hemiparesis ¢ did not ameliorate
aphasia (n=1) temporal-parietal
Thalamic 26 F 80.03 4 « small subcortical » hemiparesis, * no aphasia at 1 month
aphasia (n=1) left temporal-parietal hypoesthesia
(capsule-thalamic)
No aphasia or 27 F 53.15 4 « small subcortical « hemianopia, hemiparesis,
dysarthria (n=3) right parietal hypoesthesia
28 M 52.87 4 e small subcortical » hemiparesis,
left parietal hypoesthesia
29 M 63.32 4 e small subcortical * hemianopia, hemiparesis
left parietal

MCA: middle cerebral artery; F: female; M: male; for lesion size — large: more than 1.5 cm in diameter on CT or 2T-MR at any plane; small: less than 1.5
cm in diameter on CT or 2T-MR at all planes; “survivors”: patients who survived for more than 45 days after the acute stroke.
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Table 3. Statistical results for short-term prognosis of speech and language according to selected factors.

p-value p-value
Investigated factor (group of 29 survivors) (group of 26 survivors)
Gender (male, female)* - 0.999
Age** - 0.931
Schooling** - 0.814
Type of speech/language disturbance*** - 0.072
Brain infarct side (left, right)* 0.675 0.629
Brain infarct size (small, large)* 0.017 0149
Lesion type by structural organization*** 0.071 0.189
Brain injury topography*** - 0.324

Short-term refers to the first 3 months post-stroke, comparing groups of improved patients with non-improved
ones; “improvement”: no signs of aphasia or dysarthria 3 months after the acute stroke; for groups — group of 29
survivors includes all patients who survived for more than 45 days after the acute stroke, while group of 26 survivors
includes all patients who survived for more than 45 days but presented with aphasia or dysarthria at the acute stroke
phase; for lesion size — large: more than 1.5 cm in diameter on CT or 2T-MR at any plane, small: less than 1.5 cm in
diameter on CT or 2T-MR at all planes; structural organization of lesion refers to cortical involvement, subcortical
involvement, or both; brain injury topography refers to frontal, temporal-parietal, capsule-nuclear or full middle
cerebral artery territory; *Fisher’s exact test; **Mann-Whitney test; ***chi-square test.

sia patients, one did not improve, two evolved with mo-
tor aphasia after 1 month, two evolved with transcortical
motor aphasia after 1-2 months, and one had no aphasia
after 11 months (after evolving from motor aphasia upon
1 month to transcortical motor aphasia upon 6 months).
Among the 12 lone cortical dysarthria patients, four
evolved without dysarthria after 2—6 months, six were
less dysarthric after 1-6 months, and two (with larger le-
sions) maintained their earlier impairment.

Among the surviving patients, large infarcts were
found in all global aphasia and transcortical aphasia pa-
tients. Criteria for small infarcts were met in patients who
had no aphasia or dysarthria, Wernicke’s aphasia and thal-
amic aphasia patients. Patients with Broca’s aphasia and
lone cortical dysarthria were found to have either small
or large size brain infarcts. All 3 patients who showed no
signs of speech or language disorders from the start had
lesions exclusively in parietal lobes.

Taking into account the fact that all patients suf-
fered a single first-ever brain infarction, statistical anal-
ysis showed only one significant result for prognosis (Ta-
ble 3): regardless of the presence or absence of speech or
language disorders in the acute phase, patients who sur-
vived had lesser chances of portraying aphasia or dysar-
thria 3 months after the stroke if the infarct size was small
(n=29; p=0.017). All other investigated factors proved to
be non-significant in our sample.

In regard to the type of speech or language distur-
bance presented in the acute stroke phase, we also an-
alyzed if a specific form of aphasia could bring a better

prognosis for language evolution. This calculus involved
only the 14 patients who presented with aphasia in the
acute phase and survived for more than 45 days, exclud-
ing patients with lone cortical dysarthria, but the results
were also non-significant (p=0.112).

At the end of the 3-month period, the frequencies
of speech or language disorders among the 29 survivors
were: 10 without aphasia or dysarthria, 10 with lone cor-
tical dysarthria, 4 with Broca’s aphasia, 3 with transcorti-
cal motor aphasia, one with transcortical sensory apha-
sia and one with global aphasia. All patients who survived
for more than 45 days after the stroke were still alive at
the end of the 3-month period. Among the deceased pa-
tients, six were aphasic and dysarthric, one had a lone
cortical dysarthria, and only one had no speech or lan-
guage impairment.

DISCUSSION

Our statistical analysis demonstrated that patients
who suffered a single first-ever brain infarction and sur-
vived had lesser chances of presenting with aphasia or
dysarthria 3 months after the stroke if the infarct size was
small. This result included patients who presented with-
out dysarthria or aphasia from the start.

Some factors that have been implied as determinants
for speech and language performance include age and ed-
ucation”. Earlier studies demonstrated that other factors
carry a prognostic power in terms of speech and language
evolution after a first stroke, such as brain injury side>*
and topography in terms of cortical and/or subcortical
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involvement®*

. When patients present with cerebrovas-
cular subcortical injuries, prognosis is much more favor-
able the less likely one is to find that there has been cor-
tical hypoperfusion, which has been verified in studies
with ™Xe-rCBF (regional cerebral blood flow) methods*
and perfusion MR”. It is believed that recovery of lan-
guage is caused primarily by arterial recanalization or ex-
pansion of collaterals, giving rise to an enhanced flow in
the hypoperfused cortical penumbra. One should also
note that our study showed marginally significant results
that favored a better evolution of speech and language
in the short term for patients with exclusively subcorti-
cal lesions (n=29; p=0.071), regardless of the presence of
aphasia or dysarthria in the acute stroke phase. In spite of
these records, save for infarct size, no other factors which
were studied in our work (gender, age, schooling, type of
speech or language disorder, brain injury side and topog-
raphy in the categories of specific sites and structural or-
ganization) displayed significant results in terms of speech
and language short-term prognosis, but this information
should be confirmed in studies with larger samples.

The proportions of aphasia subtypes we found were

not different from those found in other studies'*"

, except
for our smaller variety (none of the evaluated patients
met the established criteria for conduction aphasia, se-
mantic aphasia, non-thalamic subcortical aphasia, aprax-
ia of speech or verbal deafness). This could be due to the
size of our sample, but one must consider that only first-
stroke patients were included in our work.

The time-window used for subject evaluation in this
study (72 hours post-stroke) was adequate, since many
acute phase stroke patients are not able to display the
necessary strength or disposition to cooperate in the
language inquiries. The ones who could not be promptly
evaluated were assessed one or two days later, allowing
for the testing of a greater number of individuals.

Aphasia is one of the most important factors to jeop-
ardize acute stroke diagnosis®; the already described cata-
strophic reaction’, more frequent in aphasic acute stroke
patients, was also assessed in our subjects. Nevertheless,
even in face of the difficulties pertaining to the evalua-
tion of acute stroke patients, there were no cases of cat-
astrophic reaction in our sample.

Classic clinical-anatomic correlations were found per-
taining brain injury topography in relation to the aphasia
subtype presented by each subject”. Chronic phase neu-
roimaging appraisal was important for correct anatomi-
cal analysis.

Most patients with aphasia changed to a less in-
tense form of language impairment during follow-up, as
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expected”. A nonfluent aphasia could evolve into a flu-
ent form of aphasia, whereas the opposite never occurred.
In the long term, it is difficult to assess how much of this
result can be attributed to a natural evolution or to inter-
ventional therapies’.

None of the global aphasia patients showed a good
language impairment resolution in the 3-month period,
and most persisted with a predominant loss of fluency.
Dysarthric patients also evolved in a slow pace as to their
speech performance. Wernicke’s aphasia patients had a
good evolution in our sample, but this could be due to the
small number of subjects and the small lesion sizes they
presented. Subjects with predominance of motor com-
promise had a good evolution.

None of our patients received specific pharmacolog-
ical treatment for the language impairment. In our view,
the data yet available on its efficacy is still controversial'?,
and a greater number of randomized clinical trials is need-
ed to support such therapy.

Short-term mortality was higher for aphasics than
for patients with no language impairment, in accordance
with other authors™. Some studies have shown that long-
term mortality is also correlated with the presence of
aphasia®”.

In conclusion, global aphasia and lone cortical dysar-
thria carried a worse prognosis for speech and language
evolution. Size of brain lesion seemed to be the most in-
fluential factor for neurological outcome at 3 months
post-stroke.
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