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ABSTRACT

Obijective: A cardiac source is often implicated in strokes where
the deficit includes aphasia. However, less is known about the
etiology of isolated aphasia during transient ischemic attack (TIA).
Our objective was to determine whether patients with isolated
aphasia are likely to have a cardioembolic etiology for their TIA.
Methods: We prospectively studied a cohort of TIA patients in
eight tertiary-care emergency departments. Patients with isolated
aphasia were identified by the treating physician at the time of
emergency department presentation. Patients with dysarthria
(i.e., a phonation disturbance) were not included. Potential
cardiac sources for embolism were defined as atrial fibrillation
on history, electrocardiogram, Holter monitor, atrial fibrillation on
echocardiography, or thrombus on echocardiography.

Results: Of the 2,360 TIA patients identified, 1,155 had
neurological deficits at the time of the emergency physician
assessment and were included in this analysis, and 41 had
isolated aphasia as their only neurological deficit. Patients
with isolated aphasia were older (73.9+10.0 v. 67.2+14.5
years; p = 0.003), more likely to have a history of heart failure
(9.8% v. 2.6%; p = 0.027), and were twice as likely to have any
cardiac source of embolism (22.0% v. 10.6%; p = 0.037).
Conclusions: Isolated aphasia is associated with a high rate of
cardioembolic sources of embolism after TIA. Emergency
patients with isolated aphasia diagnosed with a TIA warrant a
rapid and thorough assessment for a cardioembolic source.

RESUME

Objectif: L'origine cardiaque est souvent incriminée dans les
accidents vasculaires cérébraux dans lesquels le déficit
neurologique comprend de I'aphasie. Cependant, on connait

peu de choses sur la cause de l'aphasie isolée durant les
accidents ischémiques transitoires (AIT). L'étude visait donc a
déterminer si les patients atteints d’aphasie isolée étaient
plus susceptibles de subir un AIT d’origine cardioembolique.
Méthode: Il s’agit d'une étude prospective de cohortes, compo-
sées de patients qui ont subi un AIT et qui ont été examinés dans
8 services d’'urgence (SU) de soins tertiaires. Ceux qui présentai-
ent des signes d’aphasie isolée étaient reconnus par le médecin
traitant au moment de la consultation au SU. Les malades
souffrant de dysarthrie (c'est-a-dire de troubles de la phonation)
ont été écartés. Les sources possibles d’embolie dorigine
cardiague comprenaient la mention d’antécédents de fibrillation
auriculaire (FA) a 'anamnése; la présence de FA a I'électrocardio-
graphie, a I'enregistrement de Holter ou a I'échocardiographie; ou
encore la présence de thrombus a I'échocardiographie.
Résultats: Sur 2360 patients qui avaient subi un AIT, 1155
présentaient un déficit neurologique au moment de I'évalua-
tion par l'urgentologue et ont été sélectionnés aux fins de
I'analyse; parmi ceux-ci, 41 avaient comme seul déficit
neurologique de I'aphasie isolée. Les patients atteints
d'aphasie isolée étaient plus agés que ceux qui étaient
épargnés (73,9+10,0 contre [c.] 67,2+14,5 ans; p = 0,003);
ils étaient également plus susceptibles d'avoir des antécé-
dents d'insuffisance cardiaque (9,8 % c. 2,6 %; p = 0,027) et iils
connaissaient deux fois plus de risques de subir un accident
embolique d’origine cardiaque (22,0 % c. 10,6 %; p = 0,037).
Conclusions: L'aphasie isolée est associée a un taux élevé
d’embolie d’origine cardiaque a la suite d'un AIT. Aussi les
patients examinés au SU pour de I'aphasie isolée chez qui un
diagnostic d'AIT a été posé devraient-ils faire rapidement
I'objet d'une évaluation compléte a la recherche de causes
cardioemboliques.
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INTRODUCTION

Cardiac emboli account for 20% of all ischemic strokes,
with atrial fibrillation being the most important cause of
cardioembolism."” Previous studies have shown that
strokes resulting in cortical deficits (i.e., visual field
abnormalities, neglect, aphasia) are strongly associated
with a potential cardiac source of embolism.”* Language
deficits are the most common type of higher cortical
deficit to occur after acute stroke, and the finding of
aphasia appears to be particularly specific for cardi-
oembolism.*’ Indeed, most strokes resulting in aphasia
are caused by an embolism of cardiac origin.®® It is
unclear whether the same is true for isolated aphasia
during transient ischemic attack (TTA).

Strokes of cardioembolic origin also have a high rate
of recurrence, as do TIAs, which have a 10% risk of
stroke at 90 days, with half of these events occurring
within 48 hours.” ! As such, cardioembolism provides
an important and time-sensitive opportunity for sec-
ondary stroke prevention. At present, the immediate
risk of stroke after a TIA characterized by isolated
language disturbance is not well known.

Among patients diagnosed in the emergency
department with TIA, we hypothesized that patients
presenting with isolated aphasia would be more likely to
have a cardiac source of embolism. We also hypothesized
that such patients with isolated aphasia would have a
higher short-term risk of stroke.

METHODS
Study design and setting

This study is a secondary analysis of a larger, prospective
cohort study conducted at eight Canadian emergency
departments as part of the derivation of a clinical decision
rule to predict imminent stroke.'* Ethics board approval
was obtained at all participating sites. The combined
annual census at all participating sites was 394,000 visits.

Selection of participants
We prospectively enrolled adult patients with a final

emergency department diagnosis of TIA between
October 2006 and April 2010. Details regarding patient
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selection and data collection for this population have
been previously described.'? Patients were excluded
for 1) neurological deficit>24 hours at presentation,
2) decreased level of consciousness (i.e., Glasgow Coma
Scale score of <15), 3) obvious alternate cause for the
deficit other than TIA (e.g., hypoglycemia, seizure,
electrolyte imbalance, migraine), 4) receiving tissue
plasminogen activator, or 5) presentation to the enrol-
ling emergency department>7 days after TIA. The
diagnosis of TIA was defined using the World Health
Organization definition: a sudden, focal neurological
deficit lasting for less than 24 hours, presumed to be of
vascular origin, and confined to an area of the brain or
eye perfused by a specific artery. A standardized data
collection form was completed by the emergency
physician at the time of presentation, and the follow-
ing information was prospectively collected: 1) the
history of neurological symptoms, 2) physical findings,
3) electrocardiogram results, and 4) past medical history.
For this study, only patients with persistent deficits at the
time of presentation were included.

Identification of patients with isolated aphasia

Treating physicians were explicitly asked to identify the
presence or absence of language disturbance on the his-
tory section of the study data form, and of speech diffi-
culty on the physical examination section. When speech
difficulty was identified, physicians were then asked to
characterize this as aphasia or dysartbria, and with the
explicit definition (aphasia = loss of ability to use written/
oral language; dysarthria = difficulty articulating) appear-
ing next to the item on the form. For the current study,
we defined isolated aphasia to be those in whom the
language deficit was the only neurological deficit
identified on physical examination, whether expressive or
receptive. The patient complaint of language disturbance
on history was insufficient to classify the patient as having
aphasia for the purposes of this study. Accordingly,
individuals demonstrating normal language compre-
hension and expression at the time of initial examina-
tion by physician were not deemed to be aphasic.

Outcome and outcome assessment
The primary outcome for this analysis was the identi-
fication of a potential cardioembolic source for the TIA.

Potential cardiac sources for embolism were defined as
either a previous diagnosis of atrial fibrillation; atrial

2015;17(6) 625



Wasserman et al

fibrillation identified by electrocardiogram, Holter
monitor, or echocardiography; or thrombus seen at
echocardiography. Secondary outcomes were the
occurrence of stroke at 2, 7, 30, and 90 days. All par-
ticipants were followed using medical record review and
a validated, standardized telephone questionnaire.’
Potential subsequent strokes identified in follow-up
were adjudicated by a panel blinded to the initial pre-
sentation, unless the subsequent stroke was diagnosed
by the treating neurologist, in which case it was auto-
matically deemed an outcome event.

INVESTIGATIONS

As part of routine clinical care, all patients had an
electrocardiogram performed at the index visit in the
emergency department, and most were referred to a
dedicated stroke clinic where they generally received
the existing standard of care, the details of which have
been described previously.'* Forty-eight-hour Holter
monitoring and echocardiography were arranged at
either the index visit or subsequently through the stroke
clinic and were performed on an outpatient basis.

Statistical analysis

Data were collected and analysed in SPSS 17 (SPSS
Inc., Chicago, IL). Proportions were compared using
Fisher’s exact test with confidence intervals (Cls)
reported at 95%. Continuous data are presented as
mean + standard deviation (SD) where applicable. All
tests were two-sided, and results were considered
significant if p <0.05.

RESULTS

A total of 2,360 TIA patients were enrolled in the study,
and 1,155 patients diagnosed as having a TIA presented
with deficits and were included in the final analysis. Of
these patients, 41 were classified as having isolated
aphasia at the time of presentation (Figure 1). Patients
with isolated aphasia were older (73.9+10.0 v.
67.2 +14.5 years; p = 0.003) and were more likely to
have a history of heart failure (9.8% v. 2.6%; p = 0.027)
(Table 1).

The investigations used to identify potential cardiac
sources of embolism are shown in Table 2. Patients
with isolated aphasia were twice as likely to have any
cardiac source of embolism (22.0% v. 10.6%;
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Isolated aphasia as
only deficit (n = 41)

Figure 1. Patient flow.

p = 0.037). Specifically, patients with isolated aphasia
were more likely than patients without isolated aphasia
to have atrial fibrillation identified on electro-
cardiogram (12.2% v. 43%; p =0.036) or Holter
monitor (4.9% v. 0.7%; p = 0.046). The average delay
from presentation to investigation was 27.1 +21.1 days
for Holter monitor and 13.1+14.4 days for echo-
cardiography. All electrocardiograms were performed
at the time of presentation.

"The overall stroke rate in the study cohort at 2, 7, 30,
and 90 days was 1.7% (CI 1.1% to 2.7%), 2.5% (CI
1.7% to0 3.6%), 3.2% (CI 2.3% to 4.4%), and 3.9% (CI
2.9% to 5.2%), respectively. A comparison of the stroke
rate between patients with and without isolated aphasia
is shown in Table 3. Patients with isolated aphasia had a
higher rate of stroke than patients without isolated
aphasia at 2 days, although the differences between the
two groups were not significant.

DISCUSSION

In this prospective cohort study, we demonstrated that
'TTA patients presenting with isolated aphasia have twice
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Table 1. Patient Characteristics of Transient Ischemic Attack Patients with Neurological Deficits at the Time of Emergency Physician

Assessment
Isolated Aphasia (%)
Age, in years 73.9+10.0
Male 17 (41.5)
Systolic blood pressure, in mmHg 158.1+26.1
Diastolic blood pressure, in mmHg 79.3+145
First known transient ischemic attack 26 (63.4)
Admitted to hospital 5(12.2)
Duration of symptoms
<10 min 0 (0)
10-59 min 5(12.2)
>60 min 36 (87.8)
Clinical characteristics
Unilateral weakness 00
Speech disturbance 41 (100)
Sensory disturbance 0 (0)
Visual loss 0 (0)
Past medical history
Hypertension 30 (73.2)
Coronary artery disease 13 (31.7)
Atrial fibrillation 6 (14.6)
Heart failure 4(9.8)
Diabetes 8 (19.5)
Stroke 8 (19.5)
Dyslipidemia 18 (43.9)
Table 2. Potential Cardiac Sources of Embolism
Isolated Aphasia All Other Deficits
(%) N =41 (%) N =1,114  p-value
History of atrial 6 (14.6) 97 (8.7) 0.26
fibrillation
ECG atrial 5(12.2) 48 (4.3) 0.036
fibrillation
Holter atrial 2 (4.9) 8(0.7) 0.046
fibrillation
Echo thrombus or 2 (4.9) 24 (2.2) 0.24
atrial fibrillation
Any cardiac 9 (22.0) 118 (10.6) 0.037
source

the rate of potential cardiac sources of embolism than
patients with other forms of TTA. Patients with tran-
sient isolated aphasia were also more likely to have a
stroke in the next 90 days, although this difference did
not reach statistical significance. Accordingly, the
finding of isolated aphasia on physical examination may
allow the physician to rapidly identify patients with a
potential cardiac source of embolism who are also at
increased risk of stroke.
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N =41

All Other Deficits (%) N = 1,114 p-value
67.2+14.5 0.003
547 (49.1) 0.27

156.4+26.2 0.69
83.0+14.3 0.10
687 (61.7) 0.87

73 (6.6) 0.19
26 (2.3)
133 (11.9) 0.61
954 (85.6)
383 (34.4) <0.001
236 (21.2) <0.001
262 (23.5) <0.001
7 (8.7) <0.001
672 (60.3) 0.10
228 (20.5) 0.1
7 (8.7) 0.26
9 (2.6) 0.027
223 (20.0) 1.00
165 (14.8) 0.38
358 (32.1) 0.13

Table 3. Stroke Rate Among Patients With And Without
Transient Isolated Aphasia

Isolated Aphasia (95% CI) All Other Deficits (95% Cl)

N =41 N=1114
2 day 4.9% (0.56%-17.0%) 1.6% (1.0%-2.6%)
7 day 4.9% (0.5%-17.0%) 2.4% (1.7%-3.5%)
30 day 7.3% (1.8%-20.1%) 3.1% (2.2%-4.6%)
90 day 7.3% (1.8%-20.1%) 3.8% (2.8%-5.1%)

Language disturbance can result from dysfunction of
any of the following structures in the dominant hemi-
sphere: the superior temporal gyrus, the inferior frontal
gyrus and adjacent subcortical white matter, the pre- or
post-central gyrus, or the thalamus. Aphasia commonly
occurs after occlusion of the middle cerebral artery or
one of its branches, but it has also been observed after
occlusion of the posterior cerebral artery.'” Regardless
of the territory involved, cardioembolism is the most
common cause of language disturbance,'”'® including
isolated Broca’s or Wernicke’s aphasia,”® and the
relatively uncommon syndrome of global aphasia
without hemiparesis.® We found that, in patients with
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persistent deficits at time of initial emergency pre-
sentation, nearly 1 in 4 patients with transient isolated
aphasia had a potential cardiac source of embolism
compared to 1 in 10 patients with other forms of TIA.
Accordingly, isolated aphasia appears to be a strong
predictor of a potential cardiac source of embolism.

Atrial fibrillation is an increasingly common cardiac
arrhythmia and is the leading cause of cardioembolism
to the brain.” Oral anticoagulation therapy markedly
reduces the risk of stroke, yet many patients with par-
oxysmal atrial fibrillation go undetected and untreated
for years.!” A recent systematic review of noninvasive
cardiac monitoring after stroke or TTA found that 5% of
patients had previously undiagnosed atrial fibrillation.'®
More recently, Sposato et al. used continuous cardiac
monitoring initiated immediately after stroke or TIA to
show that 13.5% of patients had previously undiag-
nosed atrial fibrillation.'” Similarly, Fennis et al.
recently analysed the results of two large clinical trials
and found that patients diagnosed with TTA and pre-
senting with isolated aphasia were more likely to have a
history of atrial fibrillation.”” The results of the present
study confirm the strong association between isolated
aphasia and a history of atrial fibrillation. However, we
also now show that one-third of patients with isolated
aphasia and a potential cardiac source of embolism did
not have a known history of atrial fibrillation. The high
rate of undiagnosed atrial fibrillation in patients pre-
senting with isolated aphasia suggests that urgent
screening for a potential cardiac source of embolism is
warranted.

Historically, TTA has been found to have a 2-day
stroke risk of 5% and a 90-day stroke risk of approxi-
mately 10%, making this presentation an important but
time-sensitive opportunity for stroke prevention.”’
The rapid initiation of antiplatelet agents and early
assessment in a dedicated stroke prevention clinic can
cut this risk dramatically, and both interventions were
used in our cohort,'**"** as evidenced by a relatively
low overall rate of stroke. Despite these interventions,
patients with isolated aphasia in this study had double
the rate of stroke at all time points assessed and a 7.3%
rate of stroke at 90 days. Although our study lacked
sufficient power to demonstrate whether this clinically
important difference was due to chance alone, it would
not be surprising that antiplatelet agents and urgent
investigation, including carotid imaging, Holter mon-
itoring, and echocardiography would be less likely to
reduce the immediate risk of stroke after TIA due to
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cardioembolism. Antiplatelet agents, such as aspirin, are
less effective at preventing stroke caused by cardi-
oembolism.?*** Furthermore, ischemic strokes of car-
dioembolic origin have the highest rate of recurrence,'!
and the same may be true for patients with TTA. Speech
disturbance is a component of the ABCD? score, a tool
developed to predict the risk of stroke after TIA,*’ even
if an independent verification analysis has found this
score to be inaccurate and nonspecific.'? It is possible
that the accuracy of scoring tools may be improved by
including aphasia, only when it occurs in the absence of
other deficits or studying other interactions between
components of the score.

The diagnosis of TIA in the present study was based
upon the treating physician’s discharge diagnosis in the
emergency department. Some investigators have
reported a false diagnosis rate of up to 60% in one U.S.
study of inpatients initially assessed by an emergency
physician, including those with gradual onset and
nonspecific neurological symptoms.”® These results are
not unexpected given the transient nature of the
symptoms and the fact that many patients present at a
time when their symptoms have already started to
resolve. We believe that, given the specific nature of
isolated aphasia, the subsequent stroke risk, and the
explicit, prospective identification of neurological signs
and symptoms as well as other elements of our study,
the large majority of patients in our cohort had a TIA.

LIMITATIONS

This study has several limitations. First, for many
patients, there was a substantial delay of at least 1 week
between the index event and subsequent echocardio-
graphy and Holter monitoring. Thus, the diagnostic
yield and benefits of earlier investigation for potential
cardiac source of embolism immediately after the index
event cannot be estimated. Moreover, only 25% and
70% of all patients received Holter monitoring or
echocardiography, respectively. Accordingly, we likely
underestimated the true number of patients with a
potential cardiac source of embolism. Second, the
definition of TTA in this study was time-based, whereas
the recently revised definition is tissue-based.?” Because
most patients in this study did not receive an MRI
within the first 24 hours, we could not assess for acute
infarction. Thus, some patients diagnosed with a TTA
may be better classified as tramsient symptoms with
infarction.”®
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CONCLUSIONS

Cardioembolism is a leading cause of stroke, and
identifying patients requiring urgent evaluation is cri-
tical.! In this study, nearly one-quarter of all patients
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