
Fax +41 61 306 12 34
E-Mail karger@karger.ch
www.karger.com

 Original Paper 

 Cerebrovasc Dis 2011;31:392–399  
 DOI: 10.1159/000323217 

 Stroke Aphasia: 1,500 Consecutive Cases 

 Alexandre Croquelois    a     Julien Bogousslavsky    b  

  a    Department of Neurorehabilitation and Neuropsychology, Centre Hospitalier Universitaire Vaudois (CHUV), 
 Lausanne , and  b    Department of Neurology, Genolier Swiss Medical Network, Clinique Valmont-Genolier,
 Glion-sur-Montreux , Switzerland 

clinical-topographic correlations were not rare (26%). Finally, 
significant differences were found for patients with crossed 
aphasia in terms of stroke origin and aphasia subtypes.  Con-

clusions:  Risk factors for stroke aphasia are age, cardioem-
bolic origin and superficial MCA stroke. Exceptions to classic 
clinical-topographic correlations are not rare. Stroke aphasia 
is associated with relevant disability. Stroke location and as-
sociated symptoms strongly influence aphasia subtypes. 

 Copyright © 2011 S. Karger AG, Basel 

 Introduction 

 Stroke is the third leading cause of death, the second 
cause of dementia and the first leading cause of disability 
in adults in Western countries  [1] , and aphasia is one of its 
main manifestations  [2–8] . In spite of this high frequency, 
the features and associations of aphasia remain poorly un-
derstood and controversial. Indeed, most studies are lim-
ited by the number of strokes registered, by the proportion 
of nonevaluated patients because of oversophisticated 
aphasia batteries, or by attempts to classify aphasia in sub-
types  [5] . Stroke manifestations often evolve rapidly dur-
ing the first hours after onset  [9] , and this is particularly 
true for aphasia  [10] , vascular aphasias being frequently 
severe or nonclassic in the very acute stage  [5] . Such dif-
ferences may be related to the timing of evaluation, the 
aphasia battery, the inclusion of recurrent strokes and
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 Abstract 

  Background:  To study the characteristics of vascular aphasia 
in a cohort of patients with a first-ever stroke.  Methods:  All 
patients admitted to the Lausanne neurology department 
for a first-ever stroke between 1979 and 2004 were includ-
ed. Neurological examination including language was per-
formed on admission. Stroke risk factors, stroke origin and 
location, associated symptoms and Rankin scale scores were 
recorded for each patient. The influence of these factors on 
aphasia frequency and subtypes was analyzed using logistic 
regression models.  Results:  1,541 (26%) of patients included 
in this study had aphasia. The more frequent clinical presen-
tations were expressive-receptive aphasia (38%) and mainly 
expressive aphasia (37%), whereas mainly receptive aphasia 
was less frequently observed (25%). In ischemic stroke, the 
frequency of aphasia increased with age (55% of nonaphasic 
vs. 61% of aphasic patients were more than 65 years old), fe-
male sex (40% of women in the nonaphasia group vs. 44% in 
the aphasia group) and risk factors for cardioembolic origin 
(coronary heart disease 20 vs. 26% and atrial fibrillation 15
vs. 24%). Stroke aphasia was more likely associated with su-
perficial middle cerebral artery (MCA) stroke and leads to
relevant disability. Clinical subtypes depended on stroke lo-
cation and associated symptoms. Exceptions to the classic 
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patients’ exclusions. This may also explain why reported 
aphasia ranges from 14 to 38% in acute stroke  [2–8] .

  Findings from different studies on age and gender in-
fluence on aphasia vary  [4, 5, 7, 8, 11–13] , as well as the 
proportion of exceptions to the classic clinical-topo-
graphic rules  [11, 12] . Furthermore, other risk factor and 
stroke characteristic (origin, location, associated symp-
toms, disability) influences have not been studied in de-
tail in previous works. In order to address these poorly 
understood issues, we studied aphasia frequency and 
characteristics in a cohort of 5,880 consecutive patients 
with first-ever stroke admitted to an acute stroke unit be-
tween 1978 and 2004.

  Patients and Methods 

 Patients 
 We studied all patients admitted to the Lausanne neurology 

department between 1979 and 2004 who met the criteria to be in-
cluded in the prospective Lausanne Stroke Registry (LSR), which 
is having a first-ever acute stroke and being examined on admis-
sion at the emergency room by a senior resident and/or a staff neu-
rologist, generally within 24 h of stroke onset. This registry con-
tains all patients with stroke within the Lausanne area (approx. 
250,000 people) during this period, as the Lausanne University 
Hospital is also the local hospital for Lausanne and its region. 
Aphasia in the LSR was classified as mainly expressive (EA, non-
fluent), mainly receptive (RA, fluent) or expressive-receptive 
(ERA, nonfluent with major comprehension deficits), with a some-
how basic bedside evaluation performed on admission assessing 
spontaneous verbal fluency during the history interview (with a 
cutoff value of 7 consecutive words), comprehension (2 simple,
2 semicomplex and 2 complex commands), naming (watch and 
white coat parts, 4 items each) and repetition (3 words, 2 sentenc-
es). Aphasia was determined by the presence of deficits in at least 
1 of the 4 aforementioned modalities. A patient with reduced spon-
taneous verbal fluency but no or few comprehension deficits was 
classified as having EA. When reduced fluency was present along 
with major comprehension deficits, the patient was classified as 
having ERA. A patient with normal spontaneous verbal fluency 
but major comprehension deficits was classified as having RA. 
Among other variables recorded in the LSR, age, sex, hypertension, 
diabetes, hypercholesterolemia, cigarette smoking, history of cor-
onary heart disease and/or atrial fibrillation, handedness, stroke 
origin (reclassified following the Trial of Org 10172 in Acute Stroke 
Treatment classification for analysis), stroke location (using either 
CT or MRI since 1991), associated symptoms, presence of aphasia, 
aphasia types and disability at discharge (Rankin scale, the modi-
fied version was not available at the beginning of the study) were 
used in the following analyses dedicated to answer 4 main ques-
tions. First, we studied the differences between aphasic patients 
with ischemic and hemorrhagic strokes, in terms of risk factors, 
associated symptoms, aphasia types and stroke severity in order to 
determine if separate analyses for both types of strokes have to be 
performed. Second, we explored the differences in stroke risk fac-
tors, origin, location, associated symptoms and severity between 

aphasic and nonaphasic patients. Third, the characteristics of the 
3 groups of patients with different aphasia subtypes were com-
pared, and finally we analyzed exceptions to the classic clinical-
radiological correlations and factors that could influence such ex-
ceptions. For this final analysis, we restricted the population to 
anterior-posterior middle cerebral artery (MCA), anterior MCA + 
anterior cerebral artery and posterior MCA + posterior cerebral 
artery territories as defined by radiological findings.

  Statistical analysis was carried out using the SPSS package 
(version 16.0 for Windows, SPSS Inc., Chicago, Ill., USA, 2006). 
The  �  2  test was used for frequency comparisons. Analysis of the 
relation between the various variables and the stroke type, the 
presence of aphasia and aphasia subtypes was performed with lo-
gistic regression models. The limit of significance, if unspecified, 
was p = 0.05 for all tests.

  Results 

  Table 1  shows results of preliminary analysis on stroke 
aphasia. Aphasia was recorded in 26% of patients. This 
result was consistent with previous studies, as were the 
results for stroke types, handedness and lesion side. In the 

Table 1. S troke aphasia

Number Percent

All patients
Aphasia 1,541 26
No aphasia 4,339 74

Aphasic patients
Ischemic 1,373 89
Hemorrhagic 168 11

Aphasia subtypes
EA 570 37
RA 385 25
ERA 586 38

Lesion side
Left 1,387 90
Right 79 5
Bilateral 75 5

Handedness
Right 1,269 82
Left 35 2
Unknown 237 16

Lesion side in left-handed aphasic patients
Right 17 49
Left 15 43
Bilateral 3 8

Lesion side in right-handed aphasic patients
Right 51 4
Left 1,168 92
Bilateral 50 4
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group of aphasic patients, no significant differences were 
found in terms of stroke risk factors and characteristics, 
and aphasia types between left and right MCA strokes.

  Ischemic versus Hemorrhagic Strokes (Aphasic 
Patients) 
 A logistic regression using all clinical factors (risk fac-

tors, lesion side, handedness, associated symptoms, apha-
sia types and stroke severity) identified in the univariate 
analysis as being significantly different (cutoff value p  !  
0.1) between patients with ischemic versus hemorrhagic 
stroke and aphasia revealed that the independent factors 
characterizing hemorrhagic stroke were age older than 65 
years, presence of hypertension, presence of motor symp-
toms and a Rankin scale score  1 2 ( table 2 ).

  Patients with versus without Aphasia (Ischemic 
Stroke) 
 For the patients with ischemic stroke, logistic regres-

sion ( table  3 a) including all the significant variables 
(handedness, risk factors, stroke origin, stroke location, 
associated symptoms and stroke severity) in univariate 
analysis showed that the independent factors character-
izing the presence of aphasia were age older than 65 years, 
cigarette smoking, cardioembolic origin, absence of 
small-vessel disease, left stroke, territories other than ver-
tebrobasilar and relevant disability (Rankin scale score 
 1 2).

  EA, RA and ERA in Ischemic Stroke 
 For the patients with ischemic stroke, logistic regres-

sion ( table  3 b) including all the significant variables 
(stroke risk factors, characteristics;  fig. 1 ) in univariate 
analysis showed that the independent factors character-
izing EA were right or bilateral stroke, anterior, deep and 
anterior-posterior MCA territories but not posterior 

MCA territory, motor but not sensory hemianopia or mo-
tor + sensory + hemianopia-associated symptoms, and 
Rankin scale score  ̂  2; independent factors characteriz-
ing RA were no small-vessel disease, posterior MCA ter-
ritory but not anterior-posterior or anterior MCA territo-
ries and associated sensory symptoms, hemianopia or 
isolated aphasia; independent factors characterizing ERA 

Table 2. M ultivariate analysis correlates associated with hemor-
rhagic (vs. ischemic) strokes in patients with aphasia

Variable Odds ratio
(95% CI)

p
value

Age >65 years 1.6 (1.2–2.1) <0.005
Hypertension 1.7 (1.3–2.3) <0.001
Associated motor symptoms 10.5 (7.4–15.0) <0.001
Associated motor  +  sensory symptoms 19.2 (13.5–27.3) <0.001
Associated motor  +  sensory  +  hemianopia 17.4 (12.4–24.4) <0.001
RS >2 1.7 (1.2–2.3) <0.005

Table 3a. M ultivariate analysis correlates associated with aphasia 
in patients with ischemic stroke

Variable Odds ratio (95% CI) p value

Age >65 years 1.2 (1.0–1.5) <0.05
Cigarette smoking 1.3 (1.1–1.5) <0.05
Cardio-embolic origin 1.4 (1.2–1.7) <0.001
Small vessel disease 0.42 (0.29–0.59) <0.001
Left stroke 30.7 (24.4–38.7) <0.001
Vertebro-basilar territory 0.30 (0.23–0.40) <0.001
RS ≤2 0.36 (0.29–0.43) <0.001

Table 3b. M ultivariate analysis correlates associated with expres-
sive, receptive and expressive-receptive aphasia in patients with 
ischemic strokes

Variable Odds ratio
(95% CI)

p
value

 Expressive aphasia 
Left stroke 0.41 (0.27–0.64) <0.001
Anterior MCA 11.8 (6.5–21.4) <0.001
Deep MCA 6.0 (3.2–11.2) <0.001
Anterior-posterior MCA 2.0 (1.1–3.7) <0.05
Posterior MCA 0.44 (0.23–0.82) <0.05
Motor symptoms 1.6 (1.1–2.2) <0.01
Hemianopia 0.40 (0.22–0.71) <0.01
Associated motor  +  sensory  +  hemianopia 0.27 (0.17–0.42) <0.001
RS ≤2 2.9 (2.1–3.9) <0.001

Receptive aphasia
Small vessel disease 0.10 (0.04–0.33) <0.001
Posterior MCA 8.5 (5.6–12.8) <0.001
Anterior MCA 0.25 (0.14–0.43) <0.001
Anterior-posterior MCA 0.43 (0.27–0.70) <0.001
Sensory symptoms 23.2 (8.0–67.6) <0.001
Hemianopia 6.6 (4.0–10.8) <0.001
Isolated aphasia 2.8 (1.9–4.1) <0.001

Expressive-receptive aphasia
Anterior-posterior MCA 5.2 (3.9–6.9) <0.001
Associated motor  +  sensory  +  hemianopia 3.9 (2.9–5.2) <0.001
RS ≤2 0.37 (0.29–0.49) <0.001
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  Fig. 1.  EA, RA and ERA in ischemic stroke. LAA = Large-artery atherosclerosis; SVD = small-vessel disease; 
CE = cardioembolic; OD = other determined; UD = undetermined; ACA = anterior cerebral artery; PCA = pos-
terior cerebral artery; VB = vertebrobasilar territory except superficial PCA; M + S + H = motor + sensory + 
hemianopia. For details, see text. 
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were anterior-posterior MCA territory, associated motor 
+ sensory + hemianopia symptoms and Rankin scale 
score  1 2.

  Patients with versus without Aphasia
(Hemorrhagic Stroke) 
 Logistic regression ( table 4 a) including all the signifi-

cant variables (risk factors, stroke characteristics) in uni-
variate analysis showed that the independent factors 
characterizing the presence of aphasia in patients with 
hemorrhagic stroke were left-side lesion, temporal lobe 
hemorrhage, territories other than brainstem and cere-
bellum, motor + sensory + hemianopia symptoms and 
relevant disability.

  EA, RA and ERA in Hemorrhagic Stroke 
 For the patients with hemorrhagic stroke, logistic re-

gression ( table 4 b) including all the significant variables 
(stroke risk factors, and characteristics;  fig. 2 ) in univari-
ate analysis showed that the independent factors charac-
terizing EA were right or bilateral stroke, frontal hemor-
rhage, associated motor + sensory symptoms and isolated 
aphasia; the independent factors characterizing RA were 
temporal and parieto-occipital but not frontal hemor-
rhage and  associated hemianopia; the independent fac-
tors characterizing ERA were absence of hypertension, 
striatocapsular-thalamic hemorrhage, associated motor 
+ sensory + hemianopia and relevant disability.

  Clinical-Topographic Correlations 
 First, we would like to point out that the most used 

method to assess stroke location was CT (76% of the 5,880 
included patients) because of the nonroutine use of MRI 
before 1991 and the weak availability of MRI scans for 
emergency assessment of stroke in the Lausanne Univer-
sity Hospital. Neuroradiological assessment demonstrat-
ed the lesion in 79% of the cases with, interestingly, no 
marked difference between CT (78%) and MRI (82%). A 
senior neuroradiologist reviewed all scans during a week-
ly meeting with the staff of the neurology department. 
We also decided to restrict the analysis to aphasic patients 
with unilateral anterior, posterior or anterior-posterior 
MCA ischemic stroke confirmed by brain imaging (CT 
or MRI, n = 933). Among them, we found 246 (26.4%) 
patients with exception to the classic clinical-topograph-
ic correlation (mainly EA with posterior or complete 
MCA stroke, mainly RA with anterior or complete MCA 
stroke and ERA with isolated anterior or posterior MCA 
stroke). Stroke risk factors, etiology, location and hand-
edness distributions were not significantly different be-
tween classic and nonclassic cases. A significant differ-
ence was found concerning lesion side, exceptions being 
more frequent in right MCA stroke [18 out of 42 (43%)
vs. 228 out of 891 (26%), p  !  0.05]. In all aphasic patients 
(n = 933), exceptions were significantly more frequent
(p  !  0.01) in EA [75 out of 284 (26%)] and ERA [123 out 
of 394 (31%)] than in RA [48 out of 255 (18%)].

  Discussion 

 The frequency of aphasia in our 5,880 patients with 
first-ever stroke was similar to previous work (26%)  [2–8] . 
We also found that ERA and EA were more frequent than 
RA  [5] . Interestingly, we found no difference in aphasic 

Table 4a. M ultivariate analysis correlates associated with aphasia 
in patients with hemorrhagic stroke

Variable Odds ratio
(95% CI)

p
value

Left stroke 32.4 (16.8–62.7) <0.001
Temporal lobe hemorrhage 14.0 (6.1–31.8) <0.001
Brainstem and cerebellum hemorrhage 0.45 (0.22–0.91) <0.05
Motor  +  sensory  +  hemianopia 3.7 (2.0–6.7) <0.001
RS ≤2 0.41 (0.24–0.73) <0.005

Table 4b. M ultivariate analysis correlates associated with expres-
sive, receptive and expressive-receptive aphasia in patients with 
hemorrhagic strokes

Variable Odds ratio
(95% CI)

p
value

Expressive aphasia
Left stroke 0.25 (0.07–0.85) <0.05
Frontal hemorrhage 4.5 (1.9–10.5) <0.001
Associated motor  +  sensory symptoms 2.4 (1.1–5.6) <0.05
Isolated aphasia 3.2 (1.2–8.5) <0.05

Receptive aphasia
Frontal hemorrhage 0.27 (0.08–0.93) <0.05
Temporal hemorrhage 6.5 (2.1–19.6) <0.01
Parieto-occipital hemorrhage 9.0 (3.4–23.4) <0.001
Hemianopia 4.7 (1.2–18.0) <0.05

Expressive-receptive aphasia
Hypertension 0.49 (0.24–0.98) <0.05
Striatocapsular-thalamic hemorrhage 2.5 (1.3–5.0) <0.01
Associated motor  +  sensory  +  hemianopia 2.6 (1.3–5.1) <0.01
RS ≤2 0.49 (0.25–0.97) <0.05
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features between left- and right-handed patients and be-
tween left and right MCA strokes. These results should 
nevertheless be interpreted with caution with regard to 
the small number of left-handed patients included. Al-
though left hemispheric strokes were obviously more fre-
quent, right and bilateral strokes were not rare, even in 
right-handed patients. Aphasic patients with hemorrhag-
ic versus ischemic stroke did not have similar associated 
symptoms and stroke disability (motor symptoms and 
relevant disability more often observed in hemorrhagic 
strokes). The differences in risk factors observed in our 
study between hemorrhagic and ischemic stroke were
expected (age and hypertension more often observed

in hemorrhagic strokes) and obviously not linked to the 
presence of aphasia.

  Age was not described as a predisposing factor for the 
presence of aphasia after stroke, but it influences aphasia 
subtypes, patients with nonfluent aphasia tending to be 
younger than patients with fluent aphasia  [8] . It was con-
cluded that the predominance of fluent aphasia in older 
patients was related to the higher proportion of posterior 
infarcts in these patients  [8] . On the other hand, Gode-
froy et al.  [5]  found that age differed across aphasic syn-
dromes, but only in ischemic stroke. Available data re-
garding gender influence on vascular aphasia diverge; 
some studies described a male predominance (53–65%) 
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  Fig. 2.  EA, RA and ERA in hemorrhagic stroke. M + S + H = Motor + sensory + hemianopia. For details, see text. 
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 [5, 11, 12] , whereas others found the opposite (42–43%)  [4, 
7, 13] . In addition, some studies suggested that ischemic 
lesions were more anteriorly situated in women than in 
men  [7] . The differences in influence of age and gender 
upon incidence of stroke aphasia could be explained by 
the inclusion of both ischemic and hemorrhagic strokes 
in some studies  [4, 11, 13] , while others only included 
ischemic strokes  [5, 8] , and by the fact that some of the 
studies only included first-ever strokes, while others also 
included recurrent strokes. In our study, aphasic patients 
with ischemic (but not hemorrhagic) stroke were signifi-
cantly older than nonaphasics. Influence of gender could 
not be demonstrated in multivariate analysis. Further-
more, influence of other risk factors on aphasia incidence 
and/or aphasia subtypes has not been carefully studied. 
The same is true for stroke characteristics (origin, type), 
except for the classic association of cardioembolic origin 
of left posterior MCA stroke with Wernicke’s aphasia  [14] . 
We demonstrated that, in ischemic stroke patients, apha-
sia frequency depended on certain risk factors such as 
coronary heart disease and atrial fibrillation but not hy-
pertension. This confirms a strong link between aphasia 
and cardioembolic risk  [14] , contrasting with a weak as-
sociation with small-vessel disease. As expected, superfi-
cial MCA infarction and temporal lobe hemorrhage were 
associated with aphasia, while deep MCA and vertebro-
basilar ischemic and brainstem and cerebellum hemor-
rhagic strokes were not, confirming a cortical predomi-
nance for aphasia. Finally, associated motor + sensory + 
hemianopia symptoms (only in hemorrhagic strokes) and 
relevant disability (in both ischemic and hemorrhagic 
strokes) were more frequent in aphasic than in nonapha-
sic patients  [3] .

  Within the ischemic stroke group, we found a higher 
proportion of older patients with RA, which is in agree-
ment with a previous study  [8] . Furthermore, this study 
demonstrated that stroke location and associated mani-
festations strongly influenced aphasia subtypes. Large 
MCA infarction was associated with ERA, deep MCA 
and anterior strokes with EA, and posterior strokes with 
RA. Purely motor neurologic manifestations were associ-
ated with EA, and purely sensory manifestations with RA 
(but only in ischemic stroke patients), motor plus sensory 
manifestations were less frequent in RA, hemianopia was 
associated with RA, sensorimotor hemiparesis with 
hemianopia was associated with ERA, and isolated apha-
sia was more frequently of the expressive type. Finally, 
relevant disability was more frequently found with ERA.

  So, a clinical picture could be depicted for the 3 sub-
types of aphasia: anterior or deep MCA stroke and motor 

symptoms in EA, posterior MCA stroke and sensory or 
hemianopia or isolated aphasia in RA and anterior-pos-
terior MCA stroke, motor + sensory + hemianopia symp-
toms and relevant disability in ERA.

  Previous studies have shown that exceptions to the 
classic clinical-topographic rules are present in 6–17% of 
the cases  [11, 12]  depending on the definition of such ex-
ceptions, but possible influence of risk factors or stroke 
characteristics on these unusual localizations has not 
been previously described. We found that exceptions
to the classic clinical-topographic rules were present
in more than one fourth of patients, with more atypical 
cases in right than left MCA strokes, and in ERA or RA 
than EA.

  One of the limits of the present study is the basic clas-
sification of aphasia subtypes. However, since vascular 
aphasias are frequently nonclassic in the acute stage  [5] , a 
basic classification may be more coherent and remains 
more descriptive. Furthermore, it allowed aphasia detec-
tion in all patients admitted to a single stroke unit over 
more than 25 years, based on a rapid evaluation of the 4 
language modalities (spontaneous verbal fluency, com-
prehension, naming and repetition). Another limit is that 
the imaging analysis was partly based on a CT scan (es-
pecially for patients admitted before the routine use of 
MRI), so that lesions outside the scope of CT detection 
may have been missed, and possibly increased the num-
ber of exceptions to classic clinical-topographic correla-
tions. We chose a strict application of these correlations, 
which may also have increased the number of exceptions, 
as compared with other studies  [11, 12] .

  We conclude first that risk factors for stroke aphasia 
are older age, cardioembolic origin and superficial MCA 
stroke even if clinical-topographic correlations are not 
rare. We also conclude that stroke aphasia is associated 
with relevant disability and that stroke location and as-
sociated symptoms strongly influence aphasia subtypes.
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