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Analysis of an Unusual Case of Nonfluent Aphasia
With Predominantly Posterior Perisylvian Lesion:

An Apparent Paradox
Durjoy Lahiri, MD, DM,* Alfredo Ardila, PhD,†‡ Souvik Dubey, MD, DM,*

and Biman K. Ray, MD, DM*

Abstract: Lesion site–aphasia type discordance has garnered increas-
ing interest in cognitive neuroscience over the last century. Diaschisis,
the network concept of cognitive functions, and interindividual vari-
ability are among the plausible explanations cited in the literature for
such unusual clinical cases. We describe here the case of a nonfluent
type of aphasia following an ischemic stroke predominantly affecting
the left posterior perisylvian cortex in a right-handed Bengali-speaking
woman. The patient’s comprehension was well preserved; however,
she presented with a severe motor speech defect. MRI revealed an
ischemic lesion in the left parietotemporal area, with slight involve-
ment of the postero-inferior frontal cortex. We suggest two plausible
explanations for this lesion-aphasia discordance: Our patient had
bilateral representation of language receptive functions in her brain,
and additional areas neighboring the classical Broca area may support
some critical mechanisms of speech production. Taken together, these
explanations may clarify why our patient was able to maintain the
ability to decode language even though her language production was
significantly affected.

Key Words: aphasia, nonfluent, lesion site–aphasia type discordance,
posterior perisylvian cortex, stroke

(Cogn Behav Neurol 2020;33:45–51)

AQ= aphasia quotient. BWAB=Bengali version of the Western
Aphasia Battery.

The first description of a receptive form of aphasia by
Carl Wernicke in 1874 represents a major milestone in

the field of neurolinguistics. The subsequent advent of the
Lichtheim-Wernicke model in 1885 for the classification
and localization of aphasic syndromes has remained the
most influential aphasia model to date, and, because of its
simplicity, this model has contributed significantly to the

field of neuroscience over the last century (Lichthiem, 1885).
Following this description, the left posterior superior temporal
gyrus has traditionally been considered the area responsible
for speech comprehension; consequently, any lesion in this
area is expected to cause a receptive form of language deficit,
usually known as Wernicke aphasia. Close to 100 years later,
Bogen and Bogen (1976) provided a functional definition for
the Wernicke area: the area of the brain responsible for speech
comprehension.

Analysis of the lesion site–aphasia type relationship,
however, has led many researchers to propose other brain
areas as being involved in language comprehension, including
the supramarginal gyrus, the middle temporal gyrus, the an-
gular gyrus, and the inferior temporal gyrus (Goldstein, 1948;
Marie, 1888; Nielsen, 1946; Starr, 1889). Ardila et al (2016a)
proposed that there is a central language processing area that
roughly corresponds to Brodmann areas (BA)21, 22, 41, and
42 (“coreWernicke area”) and a language associations area that
roughly corresponds to BA20, 37, 38, 39, and 40 (“extended
Wernicke area” or “Wernicke system”).

In addition to the classical Wernicke area, the involve-
ment of BA40 (supramarginal gyrus) in language processing
has been supported by diverse clinical (eg, Benson et al, 1973;
Damasio and Damasio, 1980) and functional (eg, Deschamps
et al, 2014; McDermott et al, 2003) studies. Some authors
have even suggested that BA40 should be considered as part of
the core Wernicke area (Mesulam, 1998). Damage in BA41
and BA42 (primary auditory cortex), on the other hand, is
associated with pure word deafness (sometimes referred to as
auditory verbal agnosia) (Denes and Semenza, 1975; Poeppel,
2001). In summary, current evidence suggests that there are two
posterior language areas: the core Wernicke area (ie, central
language processing area in the left hemisphere), including not
only BA21 and BA22 (as usually accepted), but also BA41 and
BA42; and a language associations area roughly corresponding
to BA20, 37, 38, 39, and 40 (extended Wernicke area or
Wernicke system in the left hemisphere).

In 1985, an influential article by Basso et al analyzed the
question of lesion-aphasia discordance. In this 267-participant
seminal study, patients were classified into three groups: non-
fluent aphasics, fluent aphasics, and nonaphasics. CT scans
were used to determine the location of the lesions. Patients with
negative CT scans, or only deep lesions, were excluded from
the study. Of the remaining 207 patients, 36 (17.4%) presented
unexpected clinical-anatomical correlations. Of these, there
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were seven cases of fluent aphasia associated with anterior le-
sions and six cases of nonfluent aphasia associated with pos-
terior lesions. This observation suggested that, occasionally,
nonfluent aphasia can be associated with posterior lesions.
Fifteen years later, Dronkers (2000) reported that, in her clin-
ical experience, only 85% of patients with chronic Broca
aphasia had lesions in the Broca area, and only 65% of patients
with chronic Wernicke aphasia had lesions in the Wernicke
area. These numbers demonstrate that the traditional model of
the brain-aphasia relationship is not always clinically appli-
cable, and numerous exceptions have been observed.

Furthermore, recent evidence has suggested some
involvement of the Wernicke area in speech production
(Binder, 2017). Lesion-aphasia studies (Axer et al, 2001;
Damasio and Damasio, 1980; Fridriksson et al, 2010) and
functional neuroimaging studies (Buchsbaum et al, 2011;
Indefrey and Levelt, 2004) have indicated that the posterior
perisylvian cortex may be involved in the phonologic retrieval
stage of speech production. Consequently, the production of
phonemic paraphasias is an expected neurolinguistic finding in
individuals with a lesion in the posterior perisylvian cortex.
This observation is applicable to aphasias resulting from both
stroke and neurodegenerative conditions (logopenic variant of
primary progressive aphasia) (Binder, 2017).

Individual differences in the brain’s representation of
language, however, is an issue that has only been partially
studied in clinical research (Bernal and Ardila, 2014). The
interindividual variability of the language network re-
quires comprehensive examination because it may hold
the key to explaining some of the unexpected observations
of lesion-aphasia discordance. Although the discordant
cases represent outliers when considering the general af-
fected population, they have the potential to provide
meaningful insights into the neural organization of cog-
nitive domains.

It is likely that the brain’s organization of language
may differ, in some respects, among different languages.
The Bengali language, for example, has certain idiosyncratic
characteristics regarding vowel duration and intonational
pattern that may potentially affect its brain organization.
Bengali speakers moderate vowel duration only when mor-
pheme boundaries are concerned (Bhattacharya, 2001), and
long and short vowels can distinguish between otherwise
homophonous words. Echo reduplication of vowels is also a
frequent linguistic feature of Bengali, possibly because open
monosyllables (ie, words consisting of only one syllable, with
that syllable ending in the main vowel and not a consonant)
can have longer vowels than other syllable types (Ferguson
and Chowdhury, 1960).

In Bengali words, the intonation or pitch of the voice
plays a minor role, apart from a few cases, such as when
distinguishing between identical vowels in a diphthong
(Chatterji, 1921). In Bengali sentences, however, intonation
plays a significant role. Phonologically assigned phrasal
stress, in addition to the intonational pattern in Bengali,
creates a musical tone to sentences, with low and high tones
alternating until the final drop in pitch to mark the end of
the sentence (Hayes and Lahiri, 1991). It has been found
that the stress pattern of a sentence may influence brain

circuitry in the processing of verbal auditory cues, and
hence, language lateralization (Klein et al, 2001).

We describe here an unusual case of nonfluent aphasia
in a Bengali woman; her aphasia was a result of an ischemic
lesion involving predominantly posterior perisylvian cortical
areas. We followed this case in detail through different
phases of aphasia recovery spanning more than 4 months.
The case has the potential to contribute to the currently
small but growing body of evidence on lesion site–aphasia
type discordance.

CASE REPORT
The patient is a 42-year-old, right-handed woman from

Kolkata (formerly Calcutta, eastern India) with a graduate degree
in history and employment as a history teacher in a secondary
school in Kolkata. Her primary language is Bengali, but she is
comfortable reading and writing in English, although she is not a
fluent English speaker.

In August 2017, the patient presented at the rheumatology
department of a tertiary care center in India with symptoms of
polyarthralgia and photosensitive malar rash. She was diagnosed
with systemic lupus erythematosus, based on positive anti-
nuclear (2+ at dilution of 1:320 in Hep-2) and anti-dsDNA an-
tibodies, for which she was put on immune suppression with oral
steroid. After approximately 6 weeks, the patient developed an
acute-onset inability to verbally communicate with her relatives,
although she was able to follow verbal commands. Her relatives
also noticed a mild weakness in the patient’s right upper and
lower limbs, without any facial deviation. She was brought to the
hospital’s neurologic unit approximately 48 hours after the onset
of neurologic symptoms and was admitted to the stroke section.

During general examination, apart from a mild puffy face
and a malar rash, no other abnormality was detected. The pa-
tient was fully conscious and cooperative at the time of assess-
ment. Neurologic examination revealed mild right-sided
weakness without any facial palsy. There was no muscle tone
abnormality in any of the limbs and no sensory abnormality.
Plantar response was equivocal on the right side and flexor on
the left.

In the post-onset stroke stage, language assessment can be
divided into three phases: acute (up to 3 weeks post-onset), lesion
(3 weeks to 4 months post-onset), and late (> 4 months post-
onset) (Alexander, 1989). To observe the evolution of language
deficit over time, we evaluated the patient once in each of these
three phases; that is, we conducted a detailed language assess-
ment on days 7, 36, and 122 poststroke.

Language Assessment
The Western Aphasia Battery (Kertesz, 1979; Kertesz and

Raven, 2007) is used to assess language disturbances associated
with brain pathologies; it includes four language domains and
three performance domains. Aphasia classification is determined
according to the scores obtained in the four language subtests:
Spontaneous Speech, Comprehension, Repetition, and Naming.
Based on these tests, an overall measure of aphasia severity, the
aphasia quotient (AQ), is obtained. An AQ of 100 is considered
normal. Aphasia severity is rated as follows: 0 to 25= very se-
vere, 26 to 50= severe, 51 to 75=moderate, and > 76=mild.
This test battery has been translated and adapted to the Bengali
language and is known as the Bengali version of the Western
Aphasia Battery (BWAB; Keshree et al, 2013). We used the
BWAB to detect the presence, type, and severity of aphasia in
our patient.
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Brain Imaging
We took brain scans of our patient approximately

72 hours after the onset of her stroke using a Siemens 3T MRI
scanner (MagnetomVerio DOT, 16 channels) with a standard
quadrature head coil. The images were read by the hospital
neuroradiologist, who determined the location of the lesion.
Magnetic resonance angiography was also performed.

RESULTS

Language Assessment
On initial assessment (day 7 poststroke), the patient was

found to have very severe Broca aphasia, with an AQ of 16.
Her word output was close to zero, with few incomprehensible
verbal sounds uttered. However, she was able to follow simple
verbal commands and to reply to yes/no questions. Her au-
ditory word recognition was well preserved, with minor errors,
but her syntactic comprehension was impaired, and her dif-
ficulty in understanding increased in proportion with syntac-
tically complex commands. She was unable to stick out her
tongue on verbal command, although she did open her mouth
repeatedly in an attempt to follow the command, which was
suggestive of orobuccal apraxia.

Follow-up assessment on day 36 poststroke revealed
similar findings with a mildly better AQ (18). On day 122
poststroke, and according to her scores on the BWAB, the
patient was diagnosed with transcortical motor aphasia. At this
time, her AQ was 41.6, and she experienced significant im-
provement in repetition abilities. She made inconsistent errors
of articulation, which she subsequently self-corrected (Table 1).

We used Part B of the BWAB to evaluate the pa-
tient’s reading and writing abilities. The results revealed
that she had severe writing impairment in both Bengali
and English. Although she was unable to read aloud, her
reading comprehension in both languages was preserved
and had been since the initial assessment.

Transcription of the patient’s conversation illustrated
the motor language deficit associated with agrammatism
(Table 2). Several phonemic paraphasias were recorded
during her conversation; however, her comprehension abilities
were found to be intact throughout the conversation.

Brain Imaging
The patient’s MRI revealed an acute to subacute infarct

involving the left posterior perisylvian cortex (Figure 1). The

infarcted area included the superior, middle, and inferior tem-
poral gyri and the inferior parietal lobe, with extension into the
subcortical white matter underlying the temporoparietal cortex
(Figure 2). In the sagittal view of the T2-weighted imaging, it
was noted that, although the anterior perisylvian frontal cortex
was outside the infarct, a small area of postero-inferior frontal
cortex close to the lateral sulcus (corresponding to BA6), along
with some frontal subcortical white matter tracts projecting to
the basal ganglia and thalamus, was involved (Figure 3).
Magnetic resonance angiography showed occlusion of the
inferior terminal branch of the left middle cerebral artery
(Figure 4).

Treatment
After being diagnosed with an ischemic stroke affect-

ing the left middle cerebral artery, with background systemic
lupus erythematosus, the patient was treated at the hospital
by a team of neurologists and rheumatologists. Her complete
blood count revealed Hb 8.5 gm%; total leukocyte count
6500/cumm with differential count of N65L22E7B1M5;
platelet count 2.8 lakh/cumm. Liver and renal function tests
and electrolytes (sodium and potassium) were within normal
limits. Urine albumin excretion revealed microalbuminuria,
with a value of 300 mg in 24 hours. Although her erythrocyte
sedimentation rate and C-reactive protein values were within
normal limits, her serum C3 and C4 levels were found to be
low, suggesting active lupus.

Workup for anti-phospholipid syndrome, including
anti-cardiolipin antibody, anti-B2 glucose phosphate iso-
merase antibody, and lupus anticoagulant, was negative in
this case. Coagulation parameters (prothrombin time and
activated partial thromboplastin time) were also found to
be within normal limits. Echocardiography did not reveal

TABLE 1. The Patient’s Scores on the Bengali Version of the Western Aphasia Battery (Part A)

Spontaneous Speech
(10+10= 20)

Auditory Comprehension
(200/20= 10)

Naming
(100/10= 10)

Repetition
(10)

Day
SSFC
(10)

SSFL
(10)

CYN
(60)

CWD
(60)

SCO
(80)

OBNA
(60)

WDFL
(20)

SECO
(10)

RESP
(10) AQ

7 0 0 60 60 40 0 0 0 0 0 16
36 0 0 60 60 50 0 0 0 0 0 18
122 2 2 60 60 50 20 4 2 2 5 41.6

AQ= aphasia quotient. CWD= auditory word recognition. CYN= yes/no questions. OBNA=object naming. RESP= responsive
speech. SCO= sequential commands. SECO= sentence completion. SSFC= information content. SSFL=fluency. WDFL=word
fluency (phonemic).

TABLE 2. Sample of the Patient’s Conversational Language
Taken on day 122 Poststroke

Would you please tell me your name? Name…Ham…Hams
Address? Ko….Kot…..Kokt…Kola….Kolkat
How are you now? Me…well. Discomfort abdomen. Appetite
small. Sleep lack. Headache well. Speak difficult. Not proper
utter words. Understand. Meaning. How you? (Speech was
effortful and she had frequent phonemic paraphasias in
Bengali language, some of which were self-correctible)

What is the day today? Thus..d (Thursday)
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any valvular lesion, thrombus, or vegetations. Antiplatelet
(aspirin 150 mg/day) and statin (atorvastatin 80 mg/day)
treatments were prescribed at optimum doses in order
to prevent a recurrent ischemic stroke. After a thorough
evaluation, accelerated atherosclerosis due to systemic
lupus erythematosus was considered as the possible etiology
of the ischemic stroke. In consultation with rheumatologists,

the patient was prescribed an oral steroid and hydroxy-
chloroquine.

The patient received constraint-induced language
therapy at home by her caregivers, as suggested by her
speech-language therapist. Constraint-induced language

FIGURE 1. Diffusion-weighted imaging sequence of the brain MRI (axial section) shows an acute to subacute infarct in the left
posterior perisylvian cortex (temporoparietal), including the underlying subcortical white matter.

FIGURE 2. Fluid-attenuated inversion recovery MRI sequence
of the brain (axial section) shows hyperintensity in the left
temporoparietal cortex, suggestive of infarcted tissue.

FIGURE 3. T2-weighted MRI sequence of the brain (sagittal
section) shows involvement of a small area of the postero-
inferior frontal cortex close to the lateral sulcus, along with
some frontal subcortical white matter tracts projecting toward
the basal ganglia and thalamus.
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therapy represents an approach in which the primary aim
is to develop an intentional bias to use language. This
form of therapy seeks to engage participants in intensive
language production by absolutely limiting their opportunities
for communication to spoken language (the constraint) and
placing them in situations (eg, asking for objects of daily use)
that absolutely require verbally mediated collaboration with
others, thereby placing considerable pressure on the partici-
pants to speak at length. Recruitment of the caregivers in the
process may intensify and regularize administration of this
aphasia therapy. In our patient, the caregiver recruitment and
training for language therapy was under the supervision of the
speech-language therapist.

DISCUSSION
The most important observation in this case was the

presentation of a nonfluent form of aphasia with well-
preserved speech comprehension. Some orobuccal apraxia
was also found. The patient’s aphasia was associated with
an ischemic stroke, involving predominantly posterior
perisylvian cortical areas. Assessment at each of the three
phases of poststroke aphasia evolution revealed that our
patient had a stable form of motor aphasia. Because the
posterior perisylvian cortex typically implicates the tradi-
tional Wernicke area and is basically known to serve
language receptive functions, the aphasia characteristics of
our patient require further consideration.

Follow-up assessment on day 36 poststroke revealed
findings similar to those of day 1, with a mildly improved
AQ (18). On day 122 poststroke, and according to her BWAB
scores, the patient was diagnosed with transcortical motor
aphasia. Transcortical motor aphasia is characterized by
nonfluent language, good comprehension, and good repeti-
tion. Prosody, articulation, and grammar are also preserved.
This type of aphasia is usually associated with left prefrontal
pathology, anterior to the Broca area (Berthier, 1999).
Apraxia, on the other hand, is understood as the loss of ability
to produce purposeful, skilled movements as the result of
brain damage (Ardila, 2014; Petreska et al, 2007). When facial
movements are impaired, the terms orobuccal apraxia or facial

apraxia are used. Apraxia is usually found in cases of left
parietal damage; however, patients with Broca aphasia can
present a particular type of apraxia that impairs smooth
speech production, which is usually known as apraxia of
speech (Benson and Ardila, 1996; Trost and Canter, 1974).

In a review article on Wernicke aphasia, Binder
(2017) expressed the view that the Wernicke area is not
critical for speech comprehension. He mentioned con-
verging evidence from clinical and functional neuro-
imaging studies pointing toward a potentially more
widespread network of comprehension, including the
temporal, parietal, and frontal areas of the brain. How-
ever, a lesion in the left temporoparietal area is expected to
elicit some comprehension defects, which were not evident
in our patient. According to Bernal and Ardila (2014),
language representation in the brain is a matter of hemi-
spheric advantage; thus, language may, to some extent, be
seen as a bilateral brain function. Accordingly, a simple
model of trans-hemispheric dissociation of the Broca area
(left) and the Wernicke area (right) may explain our case.

Interestingly, in a study on poststroke aphasia in
Bengali-speaking individuals, a relatively high incidence of
crossed aphasia (aphasia due to a right-hemispheric stroke
in right-handed individuals) was found (Lahiri et al, 2019).
A more detailed analysis of the vascular crossed aphasia
cases revealed that all were of the nonfluent type, thereby
raising the possibility that the Bengali language could be
partially bilaterally represented for receptive functions,
with a possible left-hemispheric advantage (Lahiri et al,
2019). The vernacular language in our patient was Bengali;
hence, a relative preservation of comprehension abilities,
despite the presence of a stroke, in the left posterior peri-
sylvian cortex is perhaps understandable.

In addition to the patient’s native language, some
additional factors potentially affecting our patient’s
aphasia profile should be considered. It has been shown
that bi- or multilingualism, as well as literacy, can influ-
ence the organization of the language networks, resulting
in an increased involvement of the right hemisphere in
linguistic functions (Coppens and Hungerford, 1998).
Therefore, it is possible that our patient’s bilingualism and
level of education (18 years of formal education) could
have led to a more balanced bilateral representation of
language receptive functions (parallel processing).

The presentation of nonfluent aphasia in this case is
another curious aspect that merits further analysis. Al-
though the anterior perisylvian frontal cortex was outside
the region of the infarct, the presence of motor speech
defects in the patient can be explained by considering
radiologic evidence of ischemic damage in the postero-
inferior frontal cortex and frontal subcortical white
matter. In addition to the language defect, the patient
presented with mild right-sided weakness. In a recent
article, Ardila et al (2016b) proposed that damage to the
Broca area is insufficient to produce the classical pheno-
type of Broca aphasia because this particular cortical area
(BA44 and 45) contributes to only a portion of the speech
production mechanism. Wide functional connectivity of
this area, with neighboring frontal and subcortical white

FIGURE 4. Magnetic resonance angiography shows occlusion
of the inferior terminal branch of the left middle cerebral artery.
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matter, seems to be vital for speech production. Damage
to these additional areas responsible for speech production
(BA46, BA47, supplementary motor area, and subcortical
basal ganglia and thalamus) can lead to motor speech
defects (Papathanasiou et al, 2012). Thus, our case not
only adds evidence in support of the concept of Broca
complex (Ardila et al, 2016b), as proposed by many au-
thors, but also emphasizes the importance of the afore-
mentioned additional brain areas in speech production.
However, such a profound motor speech defect resulting
from a posterior-predominant lesion is a feature that dis-
tinguishes our case from the others. Atypical cases such as
this one reflect potential individual differences in language
networks and may prove to be useful in determining the
factors that underlie the neural representation of language.

Our case reflects an apparent paradox from the per-
spective of the lesion-aphasia relationship. Similar cases,
however, have been reported previously, of which six cases
of nonfluent aphasia with posterior perisylvian lesion
studied by Basso et al (1985) are particularly illustrative.
However, these reports used CT as the neuroimaging mo-
dality for determining lesion location. With the increasing
use of MRI for diagnosing stroke, better delineation of the
lesion site and its extent is possible. Therefore, detailed
visualization of the structures around the lateral sulcus in
the sagittal section of the brain MRI provides the oppor-
tunity to detect involvement of postero-inferior parts of the
frontal lobe—as presented in this case. Nevertheless, we
consider this case study to be representative of a partic-
ularly exceptional lesion-aphasia relationship.

In conclusion, our case presents a language disorder
suggesting a bi-hemispheric representation of language
receptive abilities, with probable parallel processing. It
also emphasizes the likely contribution of additional
neighboring areas, and their connections to the classical
Broca area, in the speech production process.
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