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A B S T R A C T

Objective: Aphasia is a common presentation of ischemic stroke, often diagnosed in the acute setting using tools
such as the NIH Stroke Scale (NIHSS). Due to the vascular distribution of the middle cerebral artery, it is often
accompanied by other symptoms such as weakness, sensory loss, or visual changes. Isolated aphasia due to
ischemia is possible, but language problems mimicking aphasia syndromes can also be seen with other diagnoses
such as metabolic abnormalities or dementia. In this study, we determine the incidence of aphasia-only strokes
using the NIHSS, and factors associated with a higher likelihood of ischemia.
Patients and methods: Over a 2 year period, 788 patients presented to our Emergency Department with symptoms
of acute stroke. Data were collected regarding patient demographics, medical history, presenting symptoms
(based on NIHSS), work-up results, and final diagnosis. The incidence of aphasia-only stroke was calculated.
Student’s t-tests and chi square analysis were used to determine factors associated with ischemia.
Results: Of 788 patients, 21 (3%) presented with isolated “aphasia”. None of the 21 had infarcts on neuroi-
maging. Three (14%) were diagnosed with possible transient ischemic attacks and the rest with stroke mimics.
Toxic/metabolic disturbances were the most common mimics (39%). Prior history of stroke or transient ischemic
attack was associated with ischemia over mimic (p = 0.023).
Conclusions: Strokes affecting language without motor or sensory deficits are uncommon. In the acute setting,
isolated “aphasia” is most often due to a stroke mimic; however can occur rarely, particularly in those with prior
history of ischemia.

1. Introduction

Outcomes have improved significantly since the mid 1990s when
intravenous tissue plasminogen activator (IV rt-PA) was approved for
the treatment of acute ischemic stroke [1,2]. As such, eligible patients,
presenting within 4.5 h from the onset of symptoms, must be quickly,
yet accurately identified. Scales such as the National Institute of Health
Stroke Scale (NIHSS) [1] are effective, reproducible tools designed to
rapidly identify common stroke symptoms such as hemiparesis, hemi-
anopsia, and aphasia in the acute setting. However, neurologic dys-
function, especially language deficits (the inability to correctly name,
follow commands, and repeat), detected by the scale is not always
caused by ischemia [3]. Given that IV rt-PA carries a 6% risk of
symptomatic intracerebral hemorrhage [2], it is important to be able to
identify individuals in whom the most likely cause of symptomatology
is a stroke mimic, rather than vessel occlusion.

True aphasia, or difficulty with speech production and compre-
hension due to brain injury, is typically caused by ischemia of the left

middle cerebral artery (MCA) territory. Given the areas of cortex sup-
plied by the MCA, language deficits are usually accompanied by a
combination of contralateral motor and sensory deficits, gaze deviation,
and visual field cut. Other causes of “language problems” that can
mimic an aphasia syndrome, especially during rapid assessment in the
acute setting, include confusional states due to infection, toxic/meta-
bolic abnormalities or dementia; migraine; and seizure [3]. Individuals
with non-ischemic language deficits may be more likely to lack asso-
ciated focal features such as weakness given that symptoms are not the
result of dysfunction of an entire vascular distribution.

In this study, we explore the concept of aphasia-only strokes, areas
of ischemia affecting only part of the MCA territory that lack other
localizing signs, and the likelihood that isolated language deficits in the
acute setting are due to ischemia rather than a stroke mimic. We de-
termine the incidence of aphasia-only strokes within our population, as
well as the factors most often associated with ischemia over mimic.
Findings will allow for a more accurate assessment of potential rt-PA
candidates.
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2. Materials and methods

This research was approved by the Johns Hopkins Institutional
Review Board. Data were collected from a prospectively collected co-
hort of 788 patients presenting to the Emergency Department within
6 h from onset with signs and symptoms of acute stroke between
January 1, 2014 and December 31, 2015. Informed consent was not
required given the observational nature of the study and that results
were also used for quality improvement purposes within our stroke
program. Data were stored in an IRB-approved, HIPAA compliant da-
tabase. All patients with suspicion of acute stroke were administered
the NIHSS on presentation followed by further work-up, typically in-
cluding neuroimaging [4]. NIHSS scores were retrospectively reviewed
for each patient. Individuals receiving points for aphasia (inaccuracies
with fluency, naming, repetition, and following commands when asked
to read, name pictures, describe a scene, and follow commands) [5]
without co-existing weakness, sensory loss, visual disturbance, neglect,
gaze preference or ataxia, were classified as “aphasia-only”. Additional
variables recorded included: demographics, past medical history, pre-
sentation characteristics, medical characteristics, and final diagnosis
(Table 1). Strokes were confirmed on neuroimaging. TIAs and mimics
were diagnosed based on the completed work-up.

Statistical analyses were performed using Stata version 14.
Incidence of aphasia-only stroke was determined along with frequency
of various stroke mimics. Student’s t-tests and chi square analysis were

used to evaluate factors associated with ischemia (stroke/TIA) over
mimic.

3. Results

Seven hundred eighty-eight patients were included in analysis. Two
hundred forty (30%) presented with a language complaint consistent by
NIHSS criteria with aphasia; however only 21 (3%) lacked other focal
neurologic deficits. Demographics, stroke risk factors, and co-existing
health problems were similar between groups (Table 1). However,
those presenting with aphasia-only were more likely to be older, with
lower NIHSS scores: 8 scored≤1 for only mild difficulty with language,
and 13 received additional points for inability to correctly answer
questions or follow commands (max total NIHSS score = 7). There was
no association with score pattern (number of points for best language,
questions, or commands) and final diagnosis (ischemia versus mimic).
Within the aphasia-only group, no patient had infarction on neuroi-
maging. One patient with a temporal lobe infarct was initially identified
as having aphasia-only, but when examined subsequently had a co-
existing visual field cut. Three of the 21 patients (14%) were diagnosed
with possible TIA and the rest with non-ischemic causes of “aphasia”.
Only prior history of ischemia was associated with ischemia over mimic
(Table 2). Toxic/metabolic disturbances (39%), followed by seizure
(11%), syncope (11%) and chronic medical problems (11%) were the
most commonly diagnosed stroke mimics.

4. Discussion

Our study suggests that isolated language deficits, often diagnosed
as “aphasia” by the NIHSS in the acute setting, are typically not the
result of ischemia, and are more commonly due to stroke mimics such
as infection, toxicity, or dementia. Compared to the entire cohort, the
population presenting with isolated aphasia tended to be older, most
likely given that elderly individuals are at increased risk for co-existing
medical problems resulting in delirium. The group was also more likely
to have lower NIHSS scores on presentation due to aphasia being their
only reported deficit.

Table 1
Patient Characteristics.

Total Population
(n = 788)

Aphasia-Only
(AO) (n = 21)

P-value (AO v
cohort)

Demographics
Age, mean years (SD) 65.5 (16.6) 71.6 (17.2) 0.090
Male, n (%) 316 (40%) 6 (29%) 0.275
Black, n (%) 208 (26%) 4 (19%) 0.439

Clinical Presentation
Diagnosed ischemia, n

(%)
337 (43%) 3 (14%) 0.007

NIHSS score, mean (SD) 6 (6.3) 3 (2.3) 0.013
Aphasia, n (%) 240 (31%) 21 (100%) <0.001
Numbness, n (%) 289 (37%) 0 (0%) <0.001
Visual field cut, n (%) 179 (23%) 0 (0%) 0.011
Weakness, n (%) 536 (70%) 0 (0%) <0.001
Dysarthria, n (%) 292 (37%) 5 (24%) 0.203
SBP, mean mmHg (SD) 151 (30.3) 147 (28.4) 0.614
WBC, mean K/cu mm

(SD)
9.3 (6.0) 8.0 (2.7) 0.341

Hematocrit, mean%
(SD)

38.7 (5.6) 37.2 (5.6) 0.217

ESR, mean mm/h (SD) 28 (25.8) 34 (16.0) 0.524
Creatinine, mean mg/dL

(SD)
1.4 (1.5) 1.6 (1.3) 0.417

Glucose, mean mg/dL
(SD)

144 (85.7) 156 (96.2) 0.538

Pneumonia, n (%) 20 (3%) 0 (0%) 0.453
Urinary tract infection, n

(%)
108 (14%) 1 (5%) 0.226

Headache, n (%) 137 (17%) 4 (19%) 0.839

Past Medical History
Smoking, n (%) 407 (52%) 12 (57%) 0.614
Diabetes, n (%) 310 (39%) 8 (38%) 0.898
Hypertension, n (%) 669 (85%) 18 (86%) 0.916
Hyperlipidemia, n (%) 435 (55%) 12 (57%) 0.856
Dementia, n (%) 103 (13%) 5 (24%) 0.140
Stroke/TIA, n (%) 367 (47%) 4 (19%) 0.010
Seizures, n (%) 114 (14%) 6 (29%) 0.063
Migraines, n (%) 178 (23%) 6 (29%) 0.509
Low ejection fraction, n

(%)
32 (4%) 1 (5%) 0.870

Atrial fibrillation, n (%) 195 (25%) 2 (10%) 0.101

Bold values are statistically significant values (p < 0.05). Table 2
Factors Associated with Ischemia in Patients with Aphasia-Only.

Alternative Diagnosis
(n = 18)

Ischemia
(n = 3)

P-value

Demographics
Age, mean (SD) 70.6 (18.4) 78.0 (5.2) 0.502
Black, n (%) 4 (22%) 0 (0%) 0.364
Male, n (%) 5 (28%) 1 (33%) 0.844

Clinical Presentation
NIHSS score, mean (SD) 3 (2.3) 1 (1.2) 0.103
SBP, mean mmHg (SD) 144 (28.0) 168 (26.2) 0.180
WBC, mean K/cu mm (SD) 7.7 (2.5) 10.1 (3.2) 0.148
Hematocrit, mean% (SD) 36.5 (5.5) 41.5 (4.9) 0.157
ESR, mean mm/h (SD) 38 (15.2) 27 (18.0) 0.405
Creatinine, mean mg/dL

(SD)
1.8 (1.4) 1.0 (0.2) 0.362

Glucose, mean mg/dL (SD) 156 (101.2) 156 (73.9) 0.992

Past Medical History
Stroke/TIA, n (%) 2 (11%) 2 (67%) 0.023
Atrial fibrillation, n (%) 2 (11%) 0 (0%) 0.544
Low ejection fraction, n (%) 1 (6%) 0 (0%) 0.676
Migraine, n (%) 5 (28%) 1 (33%) 0.844
Seizures, n (%) 5 (28%) 1 (33%) 0.844
Dementia, n (%) 5 (28%) 0 (0%) 0.296
Smoking, n (%) 11 (61%) 1 (33%) 0.368
Hyperlipidemia, n (%) 10 (56%) 2 (67%) 0.719
Hypertension, n (%) 15 (83%) 3 (100%) 0.445
Diabetes, n (%) 7 (39%) 1 (33%) 0.854

Bold values are statistically significant values (p < 0.05).
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These findings are consistent with our knowledge of vascular
anatomy. Strokes resulting in aphasia are most often caused by a dis-
ruption of blood flow within the left middle cerebral artery [6]. Areas of
the brain supplied by the MCA also include motor, sensory, and visual
cortex. While it is possible for a branch occlusion to result in an isolated
language deficit [7], it is far more likely that adjacent territories will be
affected resulting in co-existing motor, sensory, and visual deficits [6].

Within our cohort, no patients had MRI-proven ischemia and only 3
were diagnosed with TIA. Of note, these 3 patients were felt to have a
presentation “most concerning” for TIA, but all 3 had other possible
diagnoses (1- panic attack, 1- temporal lobe disturbance on EEG con-
cerning for seizure focus, and 1- hand twitching concerning for seizure).
Therefore, it is possible that no patient actually presented with isolated
“aphasia” due to an ischemic cause. Assuming an accurate diagnosis of
TIA, history of prior ischemic event was associated with higher like-
lihood of ischemia, likely representing significant vascular disease.
Ischemic patients also lacked significant laboratory abnormalities more
common in mimics. Toxic/metabolic mimics were most common
(39%), followed by seizure (11%), syncope (11%) and chronic medical
problems (11%). It is well known that metabolic disturbances are able
to induce stroke-like symptoms [3,8,9], while epileptic events and
syncopal episodes also interfere with neuronal function and can result
in paucity of speech [3,8,9].

Our findings also highlight the important concept that not all
“aphasia” diagnosed by NIHSS is actually due to focal neuronal injury.
It is possible that with additional testing, the provider would have been
able to distinguish a true aphasia syndrome from a confusional state.
We would argue, however, that in clinical practice, the NIHSS and a
brief examination are the standard of care for the acute assessment and
determination of appropriateness of treatment with IV tPA. All provi-
ders in this study had been previously trained on accurate administra-
tion and scoring of the NIHSS. Based on these findings, a low suspicion
for ischemia is reasonable for most patients presenting acutely to the
Emergency Department with “isolated aphasia” on NIHSS.

This study is not without limitations. The cohort was derived from a
single center, evaluating the diagnosis of isolated aphasia in the acute
setting, that may not be generalizable to patients presenting with
longer-lasting deficits or diagnosed with aphasia-only by other methods
[10]. In addition, only a small number of patients had ischemic causes
of their isolated aphasia, making analysis of factors associated with
ischemia difficult. Furthermore, though the cohort was prospectively
collected, final diagnoses were retrospectively reviewed, prohibiting
further clarification of unclear diagnoses. Finally, there is evidence that
the hemorrhage rate is low when tPA is administered to a stroke mimic,
calling into question the significance of our results [11–13]. However, it
is important to consider that administration of tPA requires admission
to an intensive care setting, carries risk of additional iatrogenic com-
plications, and prolongs treatment of the true underlying disorder.
Overall, we feel this study illustrates the extremely low rate of aphasia-
only stroke/ischemia as well as identifies prior stroke as a risk factor
that should heighten suspicion for ischemia in rare circumstances. Im-
proved pre-test probability will allow for more accurate assessment of

ischemic risk when considering time-sensitive treatment options.

5. Conclusions

Aphasia-only strokes are uncommon. Isolated aphasia diagnosed on
the NIHSS during evaluation for treatment with IV tPA is most often
due to a stroke mimic; however can occur rarely, particularly in those
with prior history of ischemia.
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