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Abstract
Background and objective: The crude prevalence rate of stroke in Qena, Egypt, is high (922/100,000). For the first
time, we estimate the frequency of aphasia following the first-ever ischemic stroke and its relationship to the site of
lesion in Arabic-speaking countries.
Methods: The study was conducted on 180 acute or subacute ischemic stroke patients. Aphasia was diagnosed
with the short form of the Boston Diagnostic Aphasia Examination after establishment of the cases (at least 10 days
of stroke onset). Computed tomography and/or magnetic resonance imaging were performed for topographic
localization of stroke, and routine laboratory investigations were done to evaluate the possible stroke risk factors.
Results: The frequency of post-stroke aphasia was recorded in 20%, and atrial fibrillation (AF) represents a high-risk
factor for ischemic stroke with aphasia. The following categories were observed: global aphasia in 50%, motor
aphasia in 27.7%, sensory aphasia in 11.1%, nominal aphasia in 2.8%, and conductive aphasia in 8.3%. Global aphasia
was mainly associated with complete middle cerebral artery (MCA) territories infarction. Motor aphasia was
associated mainly with frontal or frontoparietal operculum lesions as well as basal ganglionic lesions. Sensory
aphasia was associated with temporal lobe lesions, inferior parietal lobe, and basal ganglia. Conductive aphasia
showed lesions in the deep white matter of the frontal and parietal lobes. Anomic aphasia was associated with
inferior parietal lobe lesion.
Conclusion: Our data are consistent with other reports as regards the frequency and risk factors of post-stroke
aphasia. Atrial fibrillation represents a high-risk factor for ischemic strokes with aphasia. Global and motor aphasia
are the major subtypes. The lesion locations are predictive of aphasia subtypes.
Keywords: Aphasia, Ischemic stroke, Hospital-based study, Boston Diagnostic Aphasia Examination test, National
Institute of Health Stroke Scale

Introduction
Stroke is a major health problem in our country with
the crude prevalence rate of stroke in Assiut and Qena
being 963–922/ 100,000 [1, 2]. Most people survive a
first stroke, although most are left with significant
morbidity. Indeed, stroke is the most common cause of
aphasia due to damage to the language network of the
brain. These include Broca’s and Wernicke’s areas in the
left hemisphere and homologous areas in the right side
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of the brain, the prefrontal and premotor areas in the
frontal regions, and the lower part of the parietal region
[3, 4]. However, positron emission tomography (PET),
functional magnetic resonance imaging (fMRI), and the
magnetoencephalography showed that these areas in
both hemispheres of the brain are activated specifically
during language tasks, as well as activation of more distant areas of cortex [5].
It has been estimated that about 21–38% of stroke patients develop aphasia [6, 7]. The reported annual incidence of post-stroke aphasia in Europe and the United
States of America (USA) is 43–60 per 100,000 [8–10].

© The Author(s). 2019 Open Access This article is distributed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and
reproduction in any medium, provided you give appropriate credit to the original author(s) and the source, provide a link to
the Creative Commons license, and indicate if changes were made.

Khedr et al. The Egyptian Journal of Neurology, Psychiatry and Neurosurgery

(2020) 56:2

It has been reported that 20–40% of aphasias are of
the global type, whereas the classic aphasia types, such
as Broca’s or Wernicke’s aphasia, are found in a quarter
of patients, and 10–15% of patients are unclassifiable
according to traditional typologies during the acute stage
of stroke [11]. Literature concerning the frequency of
post-stroke aphasia, risk factors, and the relations between aphasia type and lesion location are limited, especially in Egypt.
The aim of this study is to estimate the frequency and
risk factors of post-stroke aphasia, following the firstever ischemic stroke, and to study the relations of type
of aphasia and lesions location of stroke Egypt. This is
the first time that aphasia epidemiology is being studied
in Arabic-speaking countries.

(b) Verbal or semantic paraphasias: word
substituted for another form same semantic
class (e.g., “fork” for “spoon” or “pen” for
“pencil”).
Broca’s aphasia
Motor aphasia, problems with output;
understanding intact, nonfluent, hesitant, labored,
and paraphasic speaking, vocabulary and
confrontation naming is severely impaired, and
writing is similarly affected
Anomic aphasia
Mild motor aphasia, problem with output;
understanding intact, word-finding difficulties, or
mild articulatory errors (often called verbal apraxia)
Transcortical motor aphasia
Stroke is located in the frontal lobe, anterior or
superior to Broca’s area or in the subcortical region
deep to Broca’s area, characterized by nonfluent
(reduced rate of speech and limited language
output), good comprehension and good repetition.
Wernicke’s aphasia
Sensory aphasia, problem with input, fluent speech
with severe comprehension deficit, poor repetition
and often unintelligible jargon; reading is similarly
affected and associated with marked paraphasias
and neologisms.
Transcortical sensory aphasia
Watershed stroke isolating the perisylvian speech
structures (Broca’s and Wernicke’s areas) from the
posterior brain, characterized by fluent speech
(neologisms) and poor comprehension and good
repetition (possibly echolalia).
Conduction aphasia
Stroke of the parietal operculum (arcuate
fasciculus) or insula or deep to the supramarginal
gyrus characterized by disproportional impairment
in repeating spoken languages and literal
paraphasias with “targeting” of words (until getting
the right one).
Global aphasia
Motor and sensory aphasia, problem with input and
output, no communication even with gestures and
no speech or only stereotypical repetitive
utterances, reading and writing affected, and
generally involve the entire middle cerebral artery
(MCA) region with moderate to severe impairment
of language of all language function.
Computed tomography (CT) and/or magnetic
resonance imaging (MRI) were performed for
topographic localization of stroke.
Echocardiography and electrocardiography and
routine laboratory investigations were
performed to evaluate the possible risk factors
for aphasia.

2.

3.

4.

Subjects and methods
Study design

The study was conducted on 180 ischemic strokes. They
recruited consecutively from outpatient clinic during the
period from first of October 2015 to end of March 2016.
All patients were admitted to the Stroke Unit, Department
of Neurology, South Valley University Hospital, Qena,
Egypt. Stroke was defined according to World Health
Organization (WHO) as a syndrome of rapidly developing
clinical signs of focal or global disturbance of cerebral
function, with symptoms lasting 24 h or longer with no
apparent cause other than of vascular origin [12]. Each
patient fulfilled the definition of stroke with or without
aphasia and was documented by computed tomography of
the brain (ischemic infarction) with acute or subacute
onset (ranging from first day to 30 days after the onset)
included. Exclusion criteria were as follows: comatose
patients, patients with metabolic disorders, patients with
history of head injury or neurological disease other than
stroke, or patients with previous history of disturbed
speech or hearing (e.g., deafness or deaf mute).
Clinical assessment after establishment of stroke was as
follows (at least 10 days of stroke onset till the end of first
month after the onset): a detailed history and neurological
examination was performed for each patient. Motor strength
and the language assessment section of the Hemispheric
Stroke Scale (HSS) [13] were evaluated for each patient together with the National Institutes of Health Stroke Scale
(NIHSS) [14] which assesses the functional disability of each
patient. Aphasia was diagnosed with the Boston Diagnostic
Aphasia Examination Test—short form.
Type of aphasia was diagnosed as follows [15]:
1. Paraphasias
Incorrect substitutions of words or parts of words
(a) Literal or phonemic paraphasias: similar sounds
(e.g., “sound” for “found” or “fen” for “pen”)

5.

6.

7.

8.
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Statistical analysis

The data were analyzed using SPSS 16.0 software. Qualitative data were described in frequency using percentage
(%). Continuous variables were expressed in mean ±
standard deviation (SD). Comparative statistical analysis
between variables was done using chi-square for qualitative data and independent t test for continuous variables.
A value of P < 0.05 was considered statistically significant.

Results
Thirty six patients out of 180 ischemic stroke patients
(20%) had aphasia. The mean age ± SD for patients with
aphasia in ischemic stroke was 55.8 ± 10.6 compared
with 56.29 ± 9.92 years for non-aphasic patients (P >
0.05). The mean total NIHSS ± SD for patients with ischemic stroke with aphasia was 18.36 ± 2.88 which was
significantly higher than in patients without aphasia
(6.97 ± 3. 0) (P value = 0.00). There was no significant
association between aphasia and sex. Only two patients
with aphasia were left handed and had right ischemic infarction (Table 1).
There were no significant differences between patients
with aphasia and patients without aphasia in any of the
risk factors associated with stroke except in ischemic
heart disease and atrial fibrillation (IHD and AF) with a
significantly higher percentage of both factors in aphasic
patients (Table 2).
Interestingly, we found the commonest type of
aphasia was global aphasia (n = 18(50%). Other types
of aphasia were as follows: motor aphasia (n = 10
(27.7%)), sensory aphasia (n = 4 (11.1%)), nominal
aphasia (n = 1 (2.8%)), and conductive aphasia (n = 3
(8.3%)).
Seventeen patients out of 36 (47.2%) patients performed MRI brain study, and the remaining cases underwent CT brain study. Neuroimaging details of each type
of aphasia are shown in Table 3.
Only two patients (5.5%) in our population had CT
evidence of right-sided infarction and both patients were
left handed, suggestive of right hemisphere language
lateralization.
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Discussion
Aphasia is one of the most important causes of disability in post-stroke cases. This is the first study in
Arabic-speaking population aimed to estimate the frequency and risk factors of aphasia following the firstever ischemic stroke Egyptian patients. Estimations of
the frequency of pure aphasia types vary from 20–
30% [16, 17] to almost 100% [18]. In the present
study, the incidence of aphasia following first ever ischemic stroke cases was 20% which was similar to
others [9, 19–23]. It was lower than that reported by
Pedersen et al. [24], Kauhanen et al. [25] and Engelter
et al. [8], all of whom reported an incidence above
30%, while Berthier et al. [10] reported a very high
incidence of 80%. Conversely, a very low incidence
(10.3%) was reported by Naess et al. [26]. The differences between studies may relate to the inclusion criteria as some reported the incidence after first ever
stroke while others reported the incidence after single
or multiple strokes.
In the present study, there was no significant difference between male and females in relation to the presence or absence of aphasia. The educational level had no
relation to the occurrence of aphasia in agreement with
other studies [27, 28].
Language function is almost exclusively the domain of
the left hemisphere, except for 35% of left handers (3%
of population) who use the right hemisphere for language function [29]. In the strongly left-handed subjects,
73.7% had left-side language cerebral dominance, 15.8%
had bilateral cerebral representation, and 10.5% had
right-side cerebral language dominance [29]. In the
present study, only two left handed patients had aphasia one of them had right frontoparietal operculum
and the insula (MCA territory) and the other had
massive right frontoparietal infarction (MCA occlusion) that confirm the previous results.
Patients with atrial fibrillation (AF) tended to present
more often with aphasia (22.2 vs. 7.6%) and were more
severely impaired. Similar results have been reported by
several other groups [8, 22, 30–32]. AF is associated with

Table 1 Demographical data of all cases of stroke
Variable

Total ischemic stroke (180 cases ) Patients with aphasia, 36 (20%) Patients without aphasia, 144 (80%) P value

Age (mean ± SD)

56.1 ± 1.5

55.8 ± 10.6

56.29 ± 9.92

0.805

Sex (M/F)

84/96

17/19

67/77

0.940

Handedness (RT/LT)

172/8

34/2

138/6

0.718

Duration of stroke onset (days)
(the time passed from the onset
to be enrolled) (mean ± SD)

28.1 ± 22.6

23.2 ± 21.1

10.9 ± 9.1

0.0001

26/10 (72.2/27.8%)

101/43 (70.1/29.9%)

0.806

Education: literate/illiterate number 127/53 (70.5%/29.5%)
and percent
M/F male/female, RT/LT right/left, SD standard deviation
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Table 2 Risk factors of 180 ischemic stroke patients in relation to the presence or absence of aphasia Parameter
Parameter

Total number of cases
(180 cases ), N (percent)

Patients with aphasia
(36 cases ), N (percent)

Patients without aphasia
(144 cases), N (percent)

P value

HTN

52 (28.9%)

8 (22.2%)

44 (30.6%)

0.324

DM

53 (29.4%)

13 (36.1%)

40(27.8%)

0.327

Old age

24 (13.3%)

4 (11.1%)

20 (13.9%)

0.878

Smoking

41 (22.7%)

10 (27.8%)

31 (21.5%)

0.424

Obesity

33 (18.3%)

6 (16.7%)

27 (18.8%)

0.773

Dyslipidemia

24 (13.3%)

8 (22.2%)

16 (11.1%)

0.079

Substance abuse

10 (5.6%)

2 (5.6%)

8 (5.6%)

1.0

IHD

15 (8.3%)

8 (22.2%)

7 (4.9%)*

0.001*

Hyperuricemia

15 (8.3%)

2 (5.6%)

13 (9%)

0.061

AF

19 (10.6%)

8 (22.2%)

11 (7.6%)*

0.011*

Hypertension: HTN , Diabetes mellitus :DM, ischemic heart disease: IHD, atrial fibrillation: AF, number: N
*Statistically significant
**Statistically highly significant

a higher risk of ischemic cerebrovascular events and
more severe ischemic strokes [33–35].
Epidemiological studies have found increased risk of
stroke associated with other risk factors, including cardiovascular abnormalities such as coronary artery disease
(CAD), heart failure (HF), and atrial fibrillation (AF)
[36]. In the Framingham study, the age-adjusted 2-year
incidence of stroke was more than double in the presence of CAD, more than triple in the presence of hypertension, more than quadruple in the presence of HF, and
nearly quintupled when AF was present [37]. In the
present study, we also found a significant association between IHD and poststroke aphasia which may be indirectly related to association between IHD and AF.
In the present study, global aphasia was the most common (50.5%) followed by motor (27.8%) and sensory

aphasia (11.1%). Both conductive and nominal aphasia
were uncommon and were found in only 8.3% and 2.8%
respectively. Our results are similar to many other studies which found that both global and motor aphasia are
the major subtypes [30, 37–39].
Most patients with global aphasia in our study had extensive cortical and subcortical damage in the whole region supplied by the MCA. Thus, both Broca’s and
Wernicke’s areas, along with underlying white matter
and basal ganglia connections, were damaged. However,
a few cases with global aphasia showed only localized
lesions either involving the frontal or the parietal lobe.
The presence of associated hypo-perfusion in the adjacent regions, which could have been compensated from
other major arterial territories or collateral circulation,
might explain the global aphasia despite the absence of

Table 3 Radiological site of lesions of 36 cases of ischemic stroke with aphasia
Types of aphasia Number of
cases (%)

Site of each lesion

Global aphasia

18 (50%)

12 cases total left MCA infarction
1 case total right MCA infarction
2 cases left frontal infarctions, involves the cortex and the subcortical WM, (MCA territory)
2 cases left parietal infarction, involves the cortex and the subcortical WM, (MCA territory)
1 case left parietal-occipital infarction

Broca’s
(motor aphasia)

10 (27.8%)

3 cases left frontal operculum and the anterior insula
1 case right frontoparietal operculum and the insula (MCA territory)
3 cases left frontoparietal infarction, involves the cortex and the subcortical WM, with extension to the premotor,
motor, and sensory areas at the lateral surface (MCA territory)
3 case left basal ganglionic infarction (putamen and lenticulocapsular region—MCA territory, lateral
lenticulostriate).

Wernicke’s
4 (11.1%)
(sensory aphasia)

2 cases left temporoparietal infarction, involves the cortex and the subcortical WM, (MCA territory)
1 case left temporal infarction, involves the cortex and the subcortical WM, (MCA territory).
1 case left basal ganglionic infarction, lentiform nucleus (MCA territory, lateral lenticulostriate)

Conductive
aphasia

3 cases diffuse small vessels ischemia (periventricular and deep WM)

3 (8.3%)

Nominal aphasia 1 (2.8%)

Left angular gyrus infarction (MCA territory)

MCA middle cerebral artery, WM white matter
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diffuse detectable lesions on CT. Perfusion imaging,
however, may be required in order to support this postulation. Additionally, different neuroimaging and transcranial
magnetic stimulation (TMS) studies further showed that
premotor and motor areas can be linked to speech perception [40, 41] as well as speech production [42, 43]. Therefore, lesions in such regions may affect the language
network and contribute to aphasic deficits whether sensory, motor, or global. This is, however, less likely in our
cases since the main perception center was preserved.
In the present study, patients who presented with motor
aphasia exhibited lesions involving the left frontal operculum and the insula. Some cases showed, in addition, extension to the parietal operculum whereas others showed
more diffuse extension to the left dorsolateral frontal lobe
to involve the motor and premotor areas. Aphasia in such
patients is explained by injury of the inferior frontal gurus
encompassing pars opercularis and pars triangularis (Broca’s area) thus causing the classic Broca’s (motor) aphasia
[44, 45]. The extension to the parietal operculum may also
partially contribute to the speech production deficits, as it
has been shown that cortical lesions of the inferior parietal
lobe can cause repetition impairment [46]. Additionally, involvement of the enclosed white matter, the arcuate fasciculus, can cause repetition impairment [47]. As mentioned
above, a number of studies showed that premotor and
motor areas can be linked to speech production [42, 43].
Therefore, lesions in such regions may further contribute
to the motor aphasia.
Previous studies investigated the role of basal ganglia
region as well as the thalamus in language production
[48–50]. Despite the contradictory views in this concern,
the majority appear to suggest that lesions involving these
regions affect the fluency of the speech [49] rather than
comprehension [51]. Our data is consistent with this, as we
found three cases with lenticulocapsular lesions presented
with motor aphasia and only one patient with lenticular infraction presented with sensory aphasia. Disruption of basal
ganglionic networks to any of the cortical speech area could
be responsible for the aphasic deficits in those patients. In
accordance with this hypothesis, other studies revealed a
direct functional connectivity between the putamen and
Broca’s area [50]. Furthermore, a direct anatomical pathway
between Putamen and inferior frontal lobe [52, 53], as well
as between the putamen and the motor and premotor regions, have been reported using diffusion tensor imaging
[54], demonstrating the role of basal ganglia, particularly,
the putamen in the process of speech production.
Patients in our study with sensory aphasia had lesions involving mainly the left temporal lobe, with
some cases having involvement of the inferior parietal
lobe. Damage of the Wernicke area (superior temporal gyrus) is most probably responsible for the sensory aphasia in those patients [55]. These mentioned
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data are partially matched to some extent with previous results [56].
We also had three cases of conductive aphasia with a
picture of extensive small vessel ischemic changes and
involvement of the periventricular and deep white matter (WM) of both frontal and parietal lobes bilaterally.
This is most likely due to interruption of the connection
between the anterior and posterior speech areas secondary to an injury of the long segment of the arcuate fasciculus [47], hence a disconnection syndrome between
the Broca’s and Wernicke’s areas [55]. Dwidar et al. conducted a study on 70 acute ischemic stroke patients with
aphasia affecting the dominant hemisphere; they reported
that aphasia is not a pure cortical function as deep periventricular white matter and insular area in the dominant hemisphere play an important role in many language tasks [57].
One patient in the present study had anomic aphasia
with ischemic lesions in the left posterior inferior parietal lobe. Many brain regions in the literature have been
reported to be related to the anomia. Inconsistent with
our results, other studies, however, showed anomia is
more common with lesions to other regions such as occipital lobe [58], occipitotemporal area (Brodmann area
37), and the premotor area of the frontal lobe [59], as
well the thalamus [49, 60], and less likely related to the
striatocapsular region [51].
Main limitations of this study are the small sample size
and lack of MRI study in some cases.

Conclusions
Despite remarkable differences between western languages
and Arabic, the frequency and risk factors of post-stroke
aphasia as well as lesion localization are similar. Global
and motor aphasia were the major subtypes.
Our data are consistent with other reports in most of
the cases which showed that the lesion locations were
compatible with and predictive of the type of aphasia
[35, 37, 58, 60], yet there was a wide degree of overlap
between the distribution pattern of brain damage and
the aphasia type with some unexpected findings.
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