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Global aphasia as a predictor
of mortality in the acute
phase of a first stroke

Fabricio Ferreira de Oliveira', Benito Pereira Damasceno?

ABSTRACT

Objective: To establish whether vascular aphasic syndromes can predict stroke outcomes.
Method: Thirty-seven adults were evaluated for speech and language within 72 hours after
a single first-ever ischemic brain lesion, in blind association to CT and/or MR. Results:
Speech or language disabilities were found in seven (87.5%) of the eight deceased patients
and twenty-six (89.7%) of the twenty-nine survivors. Global aphasia was identified in eleven
patients, all with left hemisphere lesions (nine mute; five deceased), consisting on a risk
factor for death in the acute stroke phase (p=0.022). Age (z=1.65; p>0.09), thrombolysis
(p=0.591), infarct size (p=0.076) and side (p=0.649) did not significantly influence survival.
Absence of aphasia did not predict a better evolution, regardless of the affected
hemisphere. Prevalence of cardiovascular risk factors was similar for all patient groups.
Conclusion: Global aphasia in acute stroke can adversely affect prognosis, translated
into impairment of dominant perisylvian vascular territories, with mutism as an important
semiological element.

Key words: linguistics, aphasia, stroke, brain infarction, language, speech, disability
evaluation, prognosis.

Afasia global prediz mortalidade na fase aguda de um primeiro acidente vascular
cerebral isquémico

RESUMO

Objetivo: Determinar se sindromes afésicas na fase aguda do infarto cerebral influenciam
o prognéstico. Método: Avaliagio para fala e linguagem de 37 adultos dentro de 72 horas
ap6s um primeiro infarto cerebral, em associagdo topografica cega com TC e/ou RM.
Resultados: Detectaram-se afasias ou disartria em 7 (87,5%) dos 8 pacientes falecidos, e
em 26 (89,7%) dos 29 sobreviventes. Afasia global foi identificada em 11 pacientes, todos
com lesdes no hemisfério esquerdo (cinco dbitos; mutismo em nove), consistindo em
fator de risco para mortalidade na fase aguda do acidente vascular cerebral isquémico
(p=0,022). Idade (z=1,65; p>0,09), trombdlise (p=0,591), dimensdes da lesdo (p=0,076) e
lado (p=0,649) néo afetaram significativamente a sobrevivéncia. Auséncia de afasia ndo
prenunciou melhor evolucdo. Fatores de risco cardiovascular tiveram similar prevaléncia
para todos os grupos de pacientes. Conclusdo: Afasia global na fase aguda do infarto
cerebral pode aumentar mortalidade, demonstrando envolvimento de territério vascular
perisylviano dominante, tomando-se mutismo como importante elemento semiolégico.
Palavras-chave: linguistica, afasia, acidente cerebral vascular, infarto encefélico,
linguagem, fala, avaliagdo da deficiéncia, progndstico.

Aphasia may be identified in up to
40% of acute stroke patients'”, but this
percentage could be even higher, for the
functional impairment in the key lin-

guistic fields might be considered too mild
to convey the notion that a language dis-
turbance exists. Complicating factors for
speech and language evaluation in acute
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stroke are, for instance, patient cooperation, the required
length of time for a complete assessment, and stage of
evolution of the brain injury.

Stroke is the leading cause of aphasia, which in-
creases acute and chronic mortality rates after the cere-
brovascular event’. Nonetheless, most studies that corre-
late stroke outcomes with aphasia evaluate recovery, not
mortality. Rehabilitation strategies require good prog-
nostic estimates not only of functional performance but
also of morbidity and mortality. We sought to determine
if outcomes for stroke patients can be influenced by rec-
ognition of a specific vascular aphasic syndrome in the
acute phase of the brain injury, which would be topo-
graphically translated by the involvement of a defined
vascular territory.

METHOD

This is a prospective and non-randomized study con-
ducted at the Hospital das Clinicas -UNICAMP for a
period of 12 months (May 2007 to April 2008), with the
enrolment of all consecutive patients admitted to the
Emergency Unit who developed a single first-ever isch-
emic stroke and fulfilled the established inclusion cri-
teria: subjects had to be over 18 years-old, at any educa-
tional level, not comatose, with no evidences of previous
strokes, and no history of previous brain diseases, decom-
pensated systemic diseases, chronic alcohol ingestion or
neurotoxic substance abuse; in addition, patients should
have arrived within 72 hours after the acute stroke.

A neurologist with expertise on the assessment items
(EE.O.) would conduct the neurological evaluation no
more than 72 hours after the stroke. The crucial aspects
of the language testing were recorded in color with a
digital camera. In case of uncertainties regarding the in-
quiry, the authors (FF.O. and B.P.D.) would agree on a
consensus when reviewing the evaluation.

A decision was made to comply the examination with
the following directives®:

[1] A brief history of the acute symptoms had to be
reported by the patient (whenever possible) or a relative,
including data on cardiovascular risk factors and social-
educational information, along with a complete neuro-
logical exam and a succinct assessment for hearing im-
pairment (listening to finger-scratching with closed eyes,
in each ear at once) and visual acuity;

[2] Patients were then tested for attentional defi-
cits by means of the “A” Random Letter Test’, being re-
quired to tap the unimpaired hand on the desk imme-
diately after hearing the letter “A” (75 letters were orally
presented by the examiner, 20 of them were “A” letters);

[3] Handedness was assessed according to a five-
point scale of the Edinburgh Inventory® for perfor-
mance in writing, tooth-brushing, catching food with a
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spoon, opening a box, drawing, using a knife without
fork, sweeping the floor (upper hand on the broomstick),
throwing a ball, holding scissors, and striking a match;

[4] Visual perception was tested by showing the pa-
tients ten abstract figures in several levels of difficulty,
each of them displayed for ten seconds, soon after which
they would have to point to it among four other figures
(scored as hit-or-miss)%;

[5] Phonemic perception was tested through repeti-
tion of 11 letters or phonemes: O, A, M, P, B, D, T, L, N,
G (gué), Q"%

[6] Evaluation of language and speech functions com-
prised: (A) Spontaneous narrative speech in answer to
the inquiries “How are you?’, “Tell me about your work!”,
“Tell me about your everyday activities!”, recording the
presence of mutism, poorness of speech, latency for re-
sponse, coherence of response, comprehension impair-
ment, phonemic or semantic paraphasias, neologisms,
perseveration or echolalia, and grammatical errors (ag-
gramatism); (B) Evaluation of fluency, considering the
effort to respond, latency of response, phono-articula-
tory difficulties, phonetic mistakes and word-finding
difficulty; (C) Study of comprehension with three yes-
or-no questions (“Is this place your home?”, “Is the ant
bigger than the elephant?’, “Is your father’s brother your
uncle?”) and three commands (“Show me your tongue!”,
“Raise your arms!;, “Put your hand on my nose!”); (D)
Repetition of four words (“casa’, “banana’, “floresta’,
“metalurgico”) and three sentences (“Hoje ndo estd cho-
vendo”, “A lua brilha no céu’, “De grdo em grdo a galinha
enche o papo”), hereby transcribed in untranslated Por-
tuguese; (E) Naming six simple objects (button, coin,
clock, pen, match, nail); (F) Study of automatic speech
by counting from 1 to 20, mentioning the seven days of
the week, and fully singing the “Happy birthday...” song;
(G) Evaluation of ideomotor praxis (putting the tongue
between the upper lip and the upper teeth, whistling,
waving goodbye, pretending to light and put out the
fire of a match) and constructional praxis (copying two
match-made figures, one of them with four matches re-
sembling a triangle with an adjacent line, and the other
with nine matches resembling two united pentagons).

Criteria for classification of vascular aphasic syn-
dromes have been previously described".

The inquiry for cardiovascular risk factors involved
the following conditions: hypertension, diabetes mellitus,
dyslipidemias, cigarette smoking, cardiac disorders (past
myocardial infarction, angina pectoris, congestive heart
failure with or without valvular heart disease, atrial fi-
brillation and other arrhythmias), alcoholism and illicit
drug use. In case of alcoholics or illicit drug users, inclu-
sion in the study would not be possible. Diagnosis of car-
diac disorders had to be confirmed by other exams, such
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as an electrocardiogram or an echocardiogram. Blood
pressure, fasting plasma glucose and cholesterol levels
were monitored for all inpatients and outpatients. Def-
initions of risk factors such as hypertension'?, diabetes
mellitus® and dyslipidemias'* have been formerly pub-
lished elsewhere.

Cerebral computed tomography (CT) and/or 2.0
Tesla magnetic resonance (MR) exams were solicited
for topographic link between speech and language as-
sessment results and the brain lesion site, both in the
acute and the chronic phases (surviving patients would
be submitted to MR or a new CT at an average of three
months post-stroke). Preference was given to the MR,
except in cases of patients who were claustrophobic or
had metallic devices in their bodies; in such situations a
CT had to be repeated in the chronic phase. All radio-
logical exams were evaluated by two neurologists and by
at least one radiologist. Subjects would be excluded from
the study in case more than one defined brain lesion hap-
pened to be found, or if the stroke was restricted to areas
of the central nervous system other than the brain itself.
The examiner (F.F.O.) was blind to the topography of the
brain damage during the query.

Radiological diagnosis was also employed to assess le-
sion size and side as possible predictors of mortality. Size
of infarct was classified as large (more than 1.5cm in di-
ameter 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 criteria used in the TOAST (Trial of Org 10172
in Acute Stroke Treatment)® classification for stroke eti-
ological subtypes.

Death by any cause in the acute phase of a first stroke
was the main outcome measure. A correlation would be
made between the aphasic syndrome presented at stroke
onset and the probability of mortality.

Table 1. General characteristics of studied patients.
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The cut-off point for survival was set at 42 days post-
stroke (six weeks). This time period was chosen because
subjects who would not survive were still inpatients
and died within the first six weeks after the acute event,
therefore leading one to consider a connection between
the stroke and the cause of death. All surviving subjects
were followed as outpatients from hospital discharge and
for a period of at least three months after the acute cere-
brovascular injury.

The chi-square test was used to compare categor-
ical variables, except in case of small expected frequen-
cies, when Fisher’s exact test was used for evaluation of
the contingency tables. Student’s t-test was employed for
quantitative variables. The threshold of significance was
set at p<0.05.

This work 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 were not able to write or
comprehend). All the approached subjects agreed to par-
ticipate.

RESULTS

A total of 37 adult subjects were enrolled in this
study. Overall, acute phase speech or language disabili-
ties (Table 1) occurred in seven (87.5%) of the eight de-
ceased patients and twenty-six (89.7%) of the twenty-
nine survivors. Twenty-nine patients (78.4%) survived
for more than 42 days after the stroke (Table 2): three
without aphasia or dysarthria at admission (two with left
hemisphere lesions and one with a right lesion), twelve
with lone cortical dysarthria (five with left lesions and

Analyzed characteristics

Acute stroke

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 6 weeks after the stroke

Presence of aphasia in the first 72 hours post-stroke for patients who survived over 42 days

Presence of dysarthria in the first 72 hours post-stroke for patients who survived over 42 days

Survivors without speech or language disabilities

37
22 (59.4%)

15 (40.6%)
63.96 £ 11.30; (1.86)
4.78 £ 4.13; (0.68)
33 (89.2%)

25 (75.8%)

8 (24.2%)

29 (78.4%)

14 (48.3%)

12 (41.4%)
3(10.3%)

SD: standard deviation; SEM: standard error of the mean.
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Table 2. Distribution of subtypes of speech and language disturbances according to the assessment in

the first 72 hours after the acute stroke.

Survivors (after the first

Type of disturbance n (%) 6 weeks post-stroke) % Survival
Lone cortical dysarthria 3(35.2%) 12 92.3%
Global aphasia 1(29.7%) 6 54.5%
Broca's aphasia 3(8.1%) 3 100%
Wernicke's aphasia 2 (5.4%) 2 100%
Mixed transcortical aphasia 2 (5.4%) 1 50.0%
Transcortical motor aphasia 1(2.7%) 1 100%
Thalamic aphasia 1(2.7%) 1 100%
No aphasia or dysarthria 4(10.8%) 3 75.0%
Total 37 29 78.4%

Table 3. Prevalence of selected cardiovascular risk factors according to outcome in terms of survival.

e fevaral Global aphasia patients Other patients

risk factor* Survivors (n=6) Deceased (n=5) Survivors (n=23) Deceased (n=3) pvalue®
Hypertension 4 (66.7%) 4 (80.0%) 21(91.3%) 2 (66.7%) 0.591
Diabetes mellitus 3 (50.0%) 2 (40.0%) 1 (47.8%) 1(33.3%) 0.701
Dyslipidemia 3(50.0%) 0 10 (43.5%) 1(33.3%) 0.123
Atrial fibrillation 2 (33.3%) 3(60.0%) 4 (17.4%) 0 0373
CAD/heart failure 1(16.7%) 2 (40.0%) 8 (34.8%) 1(33.3%) 0.999
Smoker* 3(50.0%) 2 (40.0%) 12 (52.2%) 3 (100%) 0.701

*Patients who were alcoholics or illicit drug users were not included in the study; "The p value is estimated according to Fisher's exact test; * Former smoker
for a period of at least ten years, or current regular smoker at stroke onset. Other patients: patients who did not show signs of global aphasia in the acute

stroke phase; CAD: coronary artery disease.

seven with right lesions), six with global aphasia (all
with left lesions), three with Broca’s aphasia (all with
left lesions), two with Wernicke’s aphasia (both with
left lesions), one with a left lesion and signs of thalamic
aphasia, one with mixed transcortical aphasia (left in-
jury) and one with transcortical motor aphasia (also a left
injury). Apraxia of speech was not identified in any of the
subjects. Among the eight patients who did not survive
for more than 42 days after the stroke, three developed
brain herniation and died within two to four days (two
of them had a global aphasia in the acute phase), one de-
veloped an aortic dissection and died within six days (in
the post-operative period), two died in the second week,
one died during the fifth week, and one died at the end
of the sixth week after the acute brain lesion; all of them
were still inpatients at the time of death.

Mean age was 69.272 years-old for the eight deceased
patients (range 57.359-85.890 years-old, s=12.091 years,
SEM=4.275, coeflicient of variation 17.454%) and 62.123
years-old for the twenty-nine survivors (range 39.342-
80.230 years-old, s=11.034 years, SEM=2.049, coefficient
of variation 17.762%), but it had no significant impact on
survival (z=1.65; p>0.09). Prevalence of cardiovascular
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risk factors was similar for both deceased and surviving
groups of patients (Table 3); outcomes in terms of sur-
vival were not significantly affected by their presence.

Ranging scores from 10 to 50 in the Edinburgh In-
ventory®, two male patients (one with a score of 42 and a
lone cortical dysarthria, and the other one with a score of
46 who did not show signs of aphasia or dysarthria) were
considered left-handed. All other patients had scores be-
tween 10 and 18, and were considered right-handed.

Global aphasia was identified in 11 patients: all of
them had left hemisphere lesions; five of them died
within 42 days after the stroke, and six survived later
on; nine of them were mute. Hence, it was statistically
demonstrated that global aphasia consisted on a risk
factor for death in the acute stroke phase (*=5.238779;
p=0.022). Absence of aphasia with or without dysar-
thria did not predict a better evolution, regardless of
the affected hemisphere, but the study was not powered
enough for the analysis of these data because of the small
number of non-aphasics in the sample.

Seventeen patients (45.95%) were submitted to cere-
bral MR either in the acute or the chronic stroke phase;
because of their poor medical status as inpatients, none
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of the eight deceased patients could undertake such
exam. A cerebral CT scan was performed no less than
once for all thirty-seven patients in the acute phase. All
patients had at least one cerebral scan which was con-
sidered informative enough for the study. On the whole,
only two patients (5.4%) did not show a classic lesion site
corresponding to the speech and language assessment
results: one with Wernicke’s aphasia who had a right
frontal cortical lesion, and one with no speech or lan-
guage disorder who had a right hemisphere lesion cor-
responding to the full middle cerebral artery territory (at
least a mild dysarthria would be expected in this case);
both of them were male, supposedly right-handed, and
could not undertake the MR exam.

All patients with global aphasia (n=11) had large in-
farcts in the left hemisphere. All deceased patients (n=8)
had large infarcts as well, but seven of them were injured
in the left hemisphere and one in the right. Among the
survivors without global aphasia (n=23), twelve had large
infarcts and eleven had small ones; amid these survivors,
fifteen had left hemisphere lesions, and eight had them
on the right. However, lesion size (p=0.076) and side
(p=0.649) were not predictive of survival on this sample.

Among the 37 subjects, a total of six patients ful-
filled the established criteria for thrombolysis and re-
ceived rtPa in the acute stroke phase: three of them had
global aphasia, one had isolated cortical dysarthria, one
had Broca’s aphasia and one had mixed transcortical
aphasia. Two of the three patients with global aphasia
who were thrombolysed eventually died (one of them
died two days after the stroke, and the other one died
after eleven days); four of the six thrombolysed patients
survived for more than six weeks post-stroke. However,
thrombolytic treatment did not significantly influence
survival on this sample (p=0.591).

DISCUSSION

Short-term mortality was higher for patients with
aphasia in this sample, more often so when global
aphasia was present, in accordance with other authors®.
Some studies have revealed that long-term mortality
is correlated with the occurrence of aphasia as well™”.
Global aphasia has also been shown to bring an unfa-
vorable prognosis to post-stroke mobility recovery's;
this could be phylogenetically related to the simulta-
neous development of language networks and motor
gesture activity in earlier primates'”. On the other hand,
former studies have shown that the nondominant hemi-
sphere for language has a critical role in the recovery
of aphasia, probably related to the lexical learning itself
present in healthy subjects and to mechanisms of brain
plasticity®'"'®"; recruitment of networks in the nondom-
inant hemisphere is believed to occur concurrently with
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attempts to repair the damaged original language net-
works in aphasic patients®!',

Quality-of-life scales for stroke patients often in-
clude aphasia as a measure of neurological compro-
mise in the long term™. This is important if we take into
consideration that even patients who go on without vi-
sual or motor deficits can be severely impaired for their
regular activities if aphasia is present, and the length of
their hospital stays is usually longer*" >, In regard to the
short term, the National Institutes of Health Stroke Scale
(NIHSS)*, the most widely used scale for thrombolysis
evaluation, may display a loss of up to eight points if the
patient has global aphasia: two points for level of con-
sciousness questions, two points for level of conscious-
ness commands, one point for sensory loss, and three
points for best language. Considering that global aphasia,
the most severe aphasic syndrome, is typically the re-
sult of large lesions in the middle cerebral artery terri-
tory of the dominant hemisphere for language®, patients
usually lose points for motor items and for dysarthria as
well, leading to a probable high score. These facts could
partly explain some of the prognostic results we found.

None of our patients met the established criteria for
conduction aphasia, anomic aphasia, non-thalamic sub-
cortical aphasia or apraxia of speech. This could be due
to our sample size, but also to the strictness of our inclu-
sion criteria leading only to acute stroke patients being
recruited for the study. Furthermore, the proportion of
patients with aphasia in the acute phase was higher than
expected; this finding could be explained by the fact that
only subjects with brain lesions were included (and not
patients with cerebellar or brainstem ischemic lesions),
and also because our university hospital is a reference for
stroke patients, with a tendency for admitting more se-
vere cases with larger stroke sizes.

Classic clinical-anatomic correlations>* were met
pertaining stroke topography in relation to the aphasic
syndrome presented in almost 95% of studied subjects.
The two patients who did not correspond to the expected
brain lesion site could have some individual variation
in the cytoarchitecture of language networks and, with
specific regard to the patient with Wernicke’s aphasia,
the language disturbance could be attributed to a tem-
porary hypoperfusion of the left temporal cortex in the
acute phase, or to a case of crossed aphasia with predom-
inant impairment in comprehension due to dysfunctional
neural tissue surrounding the original lesion.

Even though some acute stroke patients did not
promptly cooperate, they were still tested one or two
days later, respecting the 72-hour post-stroke time. Con-
sidering that comatose patients were not included, 100%
of the approached subjects were tested in the end. We
also avoided functional communication assessments in
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our evaluation because they are less reliable for acute
stroke patients®.

The severity of vascular aphasic syndromes is usually
associated with stroke severity’. Controversial results in
regard to evaluation of aphasia may be obtained in the
presence of confusion factors like the catastrophic reac-
tion® and post-stroke depression”, which are more fre-
quent in aphasic patients (probably as a reactional mech-
anism). The only feature that is knowingly associated to
the severity of depressive symptoms is the volume of the
brain lesion®. In our sample, all patients with depression
were assessed and treated, and no cases of catastrophic
reaction were encountered.

Rehabilitation strategies are less successful for global
aphasia patients, resulting in reduced post-stroke func-
tional recovery”. By and large, aphasia can be an impor-
tant component of the syndrome named “vascular cogni-
tive impairment””; therefore, language impairment after
stroke is usually related to a lesser probability of indepen-
dence on activities of daily living, and also on the chances
of returning to work or previous social activities.

Prognosis for speech and language in acute stroke
is hard to quantify***. Patients with nonfluent aphasias
may evolve to fluent forms>®, but when global aphasia
is present in the acute stroke phase and does not com-
pletely resolve, a predominant loss of fluency is often ob-
served®. Interobserver agreement is usually lower among
patients assessed very early and very late after symptom
onset. Published data are available to support the fact
that increasing experience and specific training may lead
to a more accurate diagnosis in time*'. Since most studies
tend to evaluate vascular aphasia in the chronic phase,
more data is needed for acute stroke patients with speech
and language disturbances.

The major weakness of this study was its small sample
size, which led to limitations in regard to the amplitude
of correlations between aphasic syndromes and the to-
pography of the brain lesions. In view of the fact that
global aphasia was the most common form of language
disorder in the acute stroke phase, it was the only one
to which we could establish a defined prognostic value.
Studies with larger samples are required to evaluate if
other forms of aphasia can also have some power in the
forecasting of outcomes.

In conclusion, global aphasia in acute stroke can ad-
versely affect prognosis for patient survival, possibly be-
cause it denotes involvement of perisylvian vascular ter-
ritories in the dominant hemisphere for language (large
middle cerebral artery territories). Mutism is an impor-
tant semiological component for this diagnosis.
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