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INTRODUCTION 

Localization of aphasia has been a center of controversy from the times of 

Paul Broca (1824-1880) and Carl Wernicke (1848-1905). Many post-mortem and 

radiological studies have determined the patterns of association between 

circumscribed brain lesions ancl aphasia syndrome. Most classical clinical

anatomic correlations have been established in small series of patients using post

mortem analysis. Several studies conducted in large groups of patients have 

systematically examined lesion location accordin~j to aphasia type. They have 

shown that an unexpectedly large proportion of aphasias deviate from classic 

clinical-anatomic correlation. Several studies have formally examined the 

association between aphasic syndrome and lesions localization using a systematic 

neuroradiologic analysis(1). They failed to demonstrate any consistent 

association, especially in subcortical lesions and questioned the existence of 

anatomy of aphasia. 

However, Kreisler et al (2) have conclusively shown that the lesion 

location is the main determinant aphasia in the acute stage. In this study, 

clinicoradiologic correlation supported the classic anatomy of aphasia. Stroke is 

one of the ideal situation to study function of specific brain areas, especially in 

situations in which it is localized to functional areas. The study of brain behavior 

assumes that abnormality of imging signal is associated with major dysfunction or 

death of previously intact nervous system. 
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Recovery patterns following aphasia in stroke has been studied by severed 

investigators since early 1940s. However, published reports from India have been 

few in these areas. 

This study aims to establish the types of aphasia in patients with stroke anc1 

also proposes to study clinicoradiologic correlation, recovery patterns and 

predictors of recovery for aphasia. 
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AIM OF THE STUDY 

1) To study patterns and frequencies of aphasias rn relation to vascular 

syndromes of different etiologies. 

2) To study the clinico-anatomical correlates of different types of aphasia. 

3) To study outcome of aphasias. 

MATERIALS AND METHODS 

Patients attending OPD or admitted with a clinical diagnosis of stroke witll 

aphasia were included in the study. 

Inclusion 

1) Acute vascular syndrome with aphasia, 

2) Presentation within 3 months ictus, 

Exclusion criteria-

1) Prior history of stroke 

2) History of cognitive decline or progressive language disturbance preceding the 

event 

3) Age <18 years 

4) Patients who expired or developed recurrent strokes during follow up period of 1 

year. 
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All patients were examined Clinical Neurologist at baseline and clinical 

details including aphasia diagnosis, associated neurological deficits, risk factors 

and investigation results were collected. All patients had baseline investigations 

including blood sugar::;, lipidogram and neuroimaging which included CT and/or 

MRI. Other investigations done included 2D echocardiogram, ECG, neck vessel 

Doppler and cerebral angiogram depending on the etiology. 

Patients were also assessed by speech therapist at baseline and was 

followed up at 3 months,6 months and 12 months since the ictus for assessing the 

extend of recovery. Apllasia assessment was done using Western Aphasia Battery 

and type of aphasia was determined. In addition, Apl1asia Quotient \IVas calculated 

at baseline and on follow up to quantitatively measure improvement over time. 

Imaging at ba~.eline included either CT or MRI which was reported by 

Neuroradiologist who was blinded to H1e clinical diagnosis and sites of lesion were 

documented. 

STATISTICAL ANALYSIS 

Statistical analysis was done using SPSS version:15 software. Descriptive 

data were calculated in means a 

assess the correlation between 

percentages. Chi square test was used to 

aphasia subtypes and lesion sites on 

neuroimaging. Using binary logistic regression analysis the best predictors among 

various lesion sites for each aphasia subtypes were identified. P value <0.05 was 

taken as statistically significant. 



REVIEW OF LITERATURE 

1. DEFINITION 

The most accepted definition of aphasia is -acquired loss of language due to 

cerebral damage characterized by errors in speech, impaired comprehension and 

word finding difficulty. 

2. HISTORICAL ASPECTS 

The anatomical correlates of aphasia were delineated in the 19th century, 

but clinical descriptions of the classical aphasic syndromes antedate this period. 

The oldest recorded text on aphasia is from the descriptions of Egyptian Surgeon 

about patient with head injury in the Pyramid Age (about 3000-2500 BC). Although 

the underlying mechanisms were unknown at the time, several of the aphasic 

syndromes currently recognized were described before the 19th century(36). 

The first major study of an aphasic disorder was by Johann Gesner entitled 

"speech amnesia" in 1770.Jean Baptiste Bouillaud in early 1800s classified 

aphasic d:sorders into 2 basic types-articulatory type and amnestic type. This was 

the precursor of fluent and non fluent types of aphasia. Franz Joseph Gall around 

the same time first proposed the theory that human brain is an "assembly of 

organs" with specific cognitive abilities and that there are 2 organs of language, 

one for speech articulation and other for memory. 

This provided Paul Broca (1824 .. 1880) impetus to examine brains of 2 

aphasic patients in whom he showed that lesion responsible for nonfluent aphasic 

disorder was situated in left frontal lobe. Broca revolutionized the then current 

understanding of the functional organization of paired organs by describing 
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lateralization of language to the left hemisphere. He called "aphemia" the disorder 

that we now call Broca aphasia. Broca had also noted the variation in expression 

of diverse lesions in the inferior frontal gyrus, characteristic of the plasticity found in 

cortical organization. Broca also advanced an ontogenetic theory to account for the 

specialization of the left hemisphere as regards language. 

Already in 187 4, Carl Wernicke (1848-1905) gave the detailed clinical 

description of a 7 4 year old lady with acute onset confused speech, in whom 

pathology demonstrated infarct involving superior temporal gyrus and adjoining 

middle temporal gyrus and inferior parietal lobule. 

At the turn of the 20th century, Joseph-Jules Dejerine(1849-1917) described 

the first syndrome related to damage of the corpus callosum-alexia without 

agraphia-and greatly expanded Wernicke's notions of the connectivity among the 

"language centers." Anatomical correlation of the clinical findings took Cl major step 

forward with the careful use of giant serial sections of the brain, largely the 

contribution of Dejerine's wife, Dr Augusta Dejerine-Kiumpke. 

By early 20th century, there were 2 schools of thought prevailing 

1) Associationist school which conceptualised discrete cortical and 

subcortical centres and their connections as neural basis of language. 

2) Cognitive school that viewed aphasia as a single disorder that 

necessarily incorporated the component of intellectual defect. 

Dejerine's findings had a great influence on Norman Geshwind (1926-

1984), who revitalized the field of aphasiology in the 1960s and created the current 

school of be~avioral neurologists in the United States. A renowned teacher w!th a 

skill tor synthesis, he simplified the rather overgrown literature on aphasia and 
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returned the field to its original ciinico pathological methods. He interpreted 

aphasic, agnostic and apractic disorders as a product of neural disconnection. 

In the last 25 years, characterization of aphasia has shifted from description 

of language tasks are impaired by brain damage at specific locations to the 

identification of the disrupted cognitive processes underlying language. A.dvances 

in technology have led to new insights regarding the relationship between 

language and brain. 

CLASSIFICATION 

The issue of classification of aphasias has been a topic of controversy from 

its earliest descriptions. It is recognized that there are distinct clinical types of 

aphasia which recur r·egularly. The topographical distribution of language function 

in brain and topography of arterial occlusions in stroke provide a recognizable and 

reproducible taxonorny of disorders. 

Earliest description of classification is in 1861 when Broca used the term 

Aphemia to describe what is now known as Broca's aphasia. Earliest attempt to 

classify language disorders into motor, sensory global, conduction types was by 

Wernicke and Lichtheim. 

Latest classification is by Kertesz in 1979,where language disorders are 

classified into motor or Broca's apr1asia, Wernicke's or sensory aphasia , efferent 

or conduction aphasia, anomie aphasia, Global aphasia and transcortical 

motor/sensory aphasia. 

'1 
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Type Of Spontaneous 
Aphasia Speech 

Naming 

Global Mute Impaired 

Broca's Non Fluent Impaired 

Wernicke's Fluent Impaired 

Transcort 
Non Fluent Impaired Motor 

Transcort 
Fluent Impaired 

Sensory 

Isolation Non Fluent Impaired 

Conduction Fluent Impaired 

Anomia Fluent Impaired 

ASSESSMENT OF APHASIA 

,-
Comprehension 1 R epetiti~n I 

mpaired J 
mpaired-1 

Impaired I 
____ ] ___ 

Intact I i i 
---+-

Impaired I I 

Intact 

-------1' mpaired 

Intact 

Impaired 

---~---------------~-------
Impaired I 

I 
+---~-

Intact ±I 
Intact 

lntact __ j 
Intact I _________ _j 

mpaired_~j 

___ __j 

Broca tested his patient with conversational questions, writing and 

arithmetic and described gestures and tongue movements. 

Formal aphasia testing is done using several different battery of tests 

developed in recent times 

1) Boston Diagnostic Aphasia Examination (BDAE) by Good glass and 

Kaplan (1972) assess convmsational speech, auditory comprehension, and oral 

expression. Reading, writing and supplementary language tests explore various 

psycholinguistic factors. 

2) Western aphasia battery (WAB) by Kertesz (1982) aims to classify 

aphasic syndromes and also evaluate severity of impairment. This has 4 language 

subsets-spontaneous speech, comprehension, repetition and naming, with 3 

performance subtests-writing, praxis and construction. The sum score is Aphasia 
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quotient, which has been used extensively to follow recovery as well. 

LANGUAGE ESS AND CEREBRAL LOCALISATION 

The classic model of language processing consists of a frontal expressive or 

motor area (Broca area), a posterior receptive language center (Wernicke area), 

and a white matter fiber tract (arcuate fasciculus) interconnecting tile two. Tt1is 

model originated from lesion studies that correlatecl neuropathologic br-ain changes 

with different kinds of speech and language disorders (aphasia). Lesions in Broca 

area are related to effortful, non-fluent, monotonous, often agrammatic speech with 

phonemic paraphasi.:1s (eg, "mook" instead of "book") and articulatory deficits. 

Language comprehension is reasonably good, but speech production is impaired. 

Broca area is classically located in tile pars opercularis and the posterior portion of 

the pars triangularis of the inferior frontal gyrus (BA 44 and posterior part of BA 45) 

.The classic Wernicke area is less well defined, involving parts of the 

supramarginal gyrus, the angular gyrus, the bases of the superior and middle 

temporal gyri, and the planum temporale (BAs 22, 37, 39, and 40) .Patients with 

aphasia due to a lesion in Wernicke area exhibit fluent, melodious, but empty 

speech that is often distorted by semantic paraphasias (eg, "chair" when "table" is 

meant) or neologisms, with poor lan~Juage comprehension . Lesions of the arcuate 

fasciculus (BA 40) break the connection between Broca area and Wernicke area 

and result in conduction aphasia. Patients with conduction aphasia t1ave fluent 

speech with phonemic paraphasias and self-corrections with reasonably good 

comprehension. In particular, the repetition of long words and sentences is 

disrupted. 

Along with a functional distinction between tile different language areas, 
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there is also a clear hemispheric dominance in languagE: processing, which is left 

sided in 95% of right-handed individuals and in 70% of left-handed individuals 

Recent neuroimaging studies of language processing indicate that the 

classic model may oversimplified. Cerebral anatomy and language 

representation studied with functional neuroimaging (positron er.1ission tomograpr1y 

and functional MR imaging) appear to be inconstant, and, in a retrospective 

computed tomographic study of aphasia patients, no unequivocal association was 

found between the type of aphasia and lesion location . The deficits related to 

lesions in specific regions are not constant, and patients with a lesion in either of 

the classic language areas may also have symptoms related to tile nonaffected 

language center. 

The various methods employed in clinico-anatornical correlation of aphsias 

include autopsy studies, radioisotope scan studies, CT and MRI and most recently, 

fMRI and PET studies. 

1) Radioisotope studies 

It has been used to provide localization in aphsias with stroke c.nd brain 

tumors. In a study by f<ersetz at al, (3) where radioisotope scanning was employed 

to localize lesion site in vascular aphasias, global apl1asia was localized to inferior 

frontal, superior temporal, and insular cortex, BG and large areas of adjacent 

subcortical WM. Broca's aphasia was localized anteriorly to inferior frontal gyrus 

and Wernicke's to superior temporal gyrus and adjoining parietal lobule. 

Conduction aphasia was localized to superior lip of sylvian fissure, Transcortical 

motor aphasia to perirolanclic area, Transcortical sensory to posterior parietal lobe 



and isolation aphasia to watershed infarcts. 

But study had limitations-in difficulty in transferring areas of isotope uptake 

to anatomical structures. 

2) CT scan 

A number of imaging studies have contributed to our understanding of 

anatomic localization of aphasic syndromes. One of the earliest studies-by Naeser 

et al, in 1977 showed that global aphasia is localized to large portions of frontal, 

temporal and parietal lobes with cortical and subcortical involvement. The same 

authors found that in Broca's aphasia, lesion was mainly in lateral aspect of left 

anterior horn of lateral ventricle with involvement of basal ganglia structures and 

insula as well as anterior limb of internal capsule and Wernicke's aphasia was 

localized to parietal lobule and deep WM. 

Poeck et al (1) conducted a retrospective study on 221 aphasic patients with 

one contiguous vascular lesion in the territory of the middle cerebral artery. The 

localization of CT lesions was established within a standardized grid model. 

Aphasiological data were based on one or more examinations with the Aachen 

Aphasia Test. 

Their observation was Broca's aphasia is associated with a lesion in the 

supply area of the left prerolandic artery; Wernicke's aphasia is associated with a 

lesion in the supply area of the left superior temporal artery; stable global aphasia 

is associated widi a large lesion in the supply area of the left middle cerebral 

artery. 

Transcortical motor aphasia is usually seen with lesions involving Broca's 
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areas and structures to it. Transcortical sensory aphasia is usually seen with 

posterior parietooccipitai lesions, which may be in PCA territory or watershed 

between MCA and PCA.Mixed transcortical aphasias are described with watershed 

infarct between ACA and MCA. Conduction aphasia is localized to superior 

temporal lobe and inferior part of supramarginal gyrus. Anomia is least localizable 

of all aphasias, with lesion widely scattered including parietal, temporal or even 

frontal area, insula, striatum and thalamus(5,6). 

3) MRI studies 

De Witt et al. in 1985 was one of tile earliest authors to identify the potential 

of MRI for complementing or improving on CT for the accurate topographic 

demonstration of the anatomic changes underlying neurob8havioral syndromes. 

Kriesler et al (3) studied 107 patients with vascular aphasia with MRI to 

determine lesion locations associated with the various types of aphasic disorders 

in patients with stroke. Their results were 

(1) Non-fluent <:lphasia depend8d on tt1e presence of frontal 

lesions 

(2) Repetition disorder on insula-external capsule lesions 

putarninal 

(3) Comprehension disorder on posterior lesions of the temporal gyri 

(4) Phonemic paraphasia on external capsu!e lesions extending either to 

the posterior part of the temporal lobe or to the internal capsule 

(5) Verbal parapllasia on temporal or caudate lesions, and 

(6) Preservation on caudate lesions. These analyses correctly classifiecJ 

67% to 94% of patients. 

Their conclusions were that lesion location is the main determinant of 
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aphasic disorders at the acute stage. Most clinical - radiologic correlations 

supported the classic anatomy of aphasia. 

Lesion localization in Aphasia - MRI study (Kreisler et a1,2000) 

Aphasic syndrome No. Main lesion (left hemisphere) --l 
i 

No aphasia 23 

Global 17 
Large anterior posterior (n= 16) 
Posterior region, striatum and in~lj_IC]_{'!=_lL __ _ 

~----------------_,-----~---------~~ 

Insula-external capsule region (n:::: 7) 

Broca's 10 

Wernicke's 10 

Transcortical motor 3 

Transcortical sensory 2 

Rolandic operculum (n=6) 
Inferior frontal gyrus (n=6) 
Central region (n=6) 
Anterior part of temporal gyri (n=S) 
Insula-external capsule region (n=8) 
Posterior part of temporal gyri (n= 7) 
Anterior part of temporal gyri (n=6) I 
Inferior parietal lobulus (n=4) ______________ _] 
Thalamus (n= 1) I 
Thalamus, striatum, and insula (n=1) 

I 
Insula, striatum, and central and parietal I 
cortices (n= 1) I 
Large perisylvian and deep areas(n=l-) -----~ 
Fronto-parietal cortices, centrum semiovale, 
striatum (n=2) · 

r----------------------j------l----=:--,...---:---___o_--;---"-----:--------------·------------

Thalamus (n=1) 
Subcortical 3 Thalamus, internal capsule, centrum 

r----------------f--------t-=-se.:._m-'-'-iovale, striatum (n= 2) 
Thalamus (n= 1) 

Anomia 3 
Medical temporal (n=1) 
Frontal cortex, insula, anterior part of 
temporal gyri (n=1) 

~----------------~-----+~~~~~~~--------------------
Nonclassified 21 Various 
~~~~~~=-~------1------t-=-~~~----------------------------
Word findinq difficulty 7 Various 
~~~~~~~~L_~~----~~~~----------------------------
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In addition, specific language deficits were also correlated with various locations. 

Anterior centrum semiovale extending to 
I 

~utamen or inferior parietal lobule 1 

1--3-+-R-e_p_e_t-it-io_n_d_i_s_o-rd_e_J ____ I External capsule or posterior area-of internal--~ 
! 

capsule J-
r---+--------------------- '------ ---- --------------------

4 Oral comprehension Posterior part of temporal gyri inferior frontal I 

gyrus --------~_] 
5 Impairment of picture ! Large variety of lesions involving anterior and i 

naming & word finding posterior cortex i 
i 

difficulty Thalamus I 

6 Verbal paraphasia I Temporal or caudate lesion ------------J 
1--7-+ __ P __ h __ o_n_e_m_i_c_p_a_r_a_p_h_a_s-ia----+--E xterna I ca psu lar!esioo extending-toposterior I 

part of temporal lobe or interior capsule I 
I 

r---r----~----~-------- ----~- -- ___________ ,_ _______________________ ------- -- --------------~ 

8 Perseveration Head of caudate 1 

I 
c___ ------------------ __________________ ] ______ --------- ------------------- ------------ ----- ________ ] 

4.PET studies 

Studies on cortical language functions showed that areas of both 

hemispheres are activated during language tasks, although left hemisphere shows 

more activation in neurologically normal adults. But the inaccessibility of the 

technique makes this difficult to apply in general practice (34). 
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5. Functional MRI 

Functional magnetic resonance (MR) imaging is a valuable technique for the 

study of the cerebral representation of language processing (33). This modality is 

increasingly being used for both (a) patient care in persons with language disorders 

due to neurological disease (eg, brain tumor, stroke, epilepsy) and (b) related 

clinical research.:. 

In patient care, functional MR imaging is primarily used in the preoperative 

evaluation of (a) the relationship of a lesion to critical language areas and (b) 

hemispheric dominance. A variety of language paradigms (verbal fluency, passive 

listening, comprehension) have been developed for the study of language 

processing and its separate components. Although functional MR imaging cannot 

yet replace intraoperative electrocortical stimulation in patients undergoing 

neurosurgery, it may be useful for guiding surgical planning and mapping, thereby 

reducing the extent and duration of craniotomy 

SUBCORTICAL APHASIA- LESION LOCATIONS AND LANGUAGE 

ABNORMALITY 

Lesion location Language abnormality 
- ------------------

1 Capsular I Putamina! with Good comprehension but slow, 

superior white matter extension dysarthric speech 
----

2 Capsular I Putamina! with Poor comprehension, fluent Wernicke's 

posterior extension type speech 
I 

3 Capsular I 
-- ---·----- -------------1 Putamina! with Globally aphasic 

anterior - superior and posterior 
' extension 

J 
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Thus, these three types of subcortical aphasia resemble the more classic types of 

aphasia seen with cortical involvement. 

Thalamic lesions have been reported to cause a peculiar aphasia syndrome 

with anomia, persevertion and at times neologisms with intact comprehension and 

repetition, which is similar to transcortical sensory aphasia. (Mohr et a!, 

1975)(8).However, current views on subcortical aphasia are different as reviewed 

by Nadeau et al (9,10). Absence of aphasia in 17 reported cases of dominant 

hemisphere striatocapsular infarction and finding of nearly every conceivable 

pattern of language impairment in 33 different reported cases of striatocapsular 

infarction provides evidence against a major direct role of basal ganglia in 

language. Detailed consideration of vascular events leading to striatocapsular 

infarction suggests that associated linguistic deficits are predominantly related to 

sustained cortical hypoperfusion and infarction not visible on structural imaging 

studies{32). Thalamic disconnection, as may occur with striatocapsular infarcts 

with extension to temporal stem and putamina! hemorrhages may contribute to 

language deficits in some patients. Also head of the caudate nucleus may have an 

important role in language. 

Recovery following aphasia 

Aphasic syndromes are not stable as a rule but show a variable degree .of 

recovery especially in the first 3 months following a stroke. Following the initial 

period of 2-3 weeks when edema subsides three is a second stage of recovery 

which goes on for months or years. 
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Sudden lesion as occurs in a large stroke causes much more damage then 

one would observe from a slowly growing lesion such as a tumor of same size. 

This has been attributed to shock effect on surrounding tissue, called diaschisis 

(11,15). 

(A) Spontaneous recovery 

There is a general agreement that some natural recovery takes place in 

majority of patients with or without any intervention. However, there is a lack of 

consensus regarding duration of spontaneous recovery period. Most investigators 

have found that maximum recovery occurs in first 2-3 months following ictus but 

this continues even beyond 6 months. Though some authors believe that 

spontaneous recovery does not occur after 1 year. ('11) 

(B) Age and 

Age is considered as an important variable in outcome but various studies 

have failed to show a consistent effect of age on outcome. 

Kertesz et al. (11) reported an inverse correlation, in other \Nards younger 

the patient higher t!1e initial recovery rate. Howevec:r other investigators have found 

it to be a weak factor (13). 

(C) Gender and recovery 

Observations on gender and recovery from aphasia in stroke are also 

variable. However some studies have shown females to have a better recovery 

which has been further explained on the basis of more bilateral presentation of 

language in females. (13) 
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(D) Type and severity of aphasia and recovery 

Kertesz and McCabe noted that Broca's aphasias had the highest rate of 

recovery and lowest rate of recovery occurred in untreated global aphasic and 

anomie groups. Wernicke's aphasia had a bimodal pattern of recovery, those with 

initially low scores generally did poorly, those with higher scores had better 

prognosis {11) 

(E) Neuroradiologic correlates of recovery 

Yarnell et al. studied 14 aphasic patients 8 months post stroke and 

concluded that patients with large dominant hemisphere lesion, either one large 

and many small ones found poorly, whereas those with lesser lesions did better. 

Bilateral lesions at times unrecognized clinically helped to account for significant 

aphasia residuals. (13;18) 

(F) Psychosocial factors 

Occupational status before illness were not found to be related to recovery. 

However, several other investigators have found depression, anxiety, and paranoia 

as factors that have a negative effect on the outcome. Effect of education on 

recovery has not shown consistent results (28,29,31). 

Therapeutic approaches to aphasia 

The role of therapeutic strategies in aphasia has been considered 

controversial. However, research in last 10 years hc;s changed that concept. In a 

meta analysis by Robey et al, effect of therapy beginning at initial stage of recovery 

was nearly twice as large as effect of spontaneous recovery alone, while treatment 

received after the acute period achieved a smaller but appreciable effect (14). 
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There are sevt-:ral approact1es to treatment of aphasia, which include 

output-focused tt1erapy, which includes melodic intonation therapy {IVlT), treating 

linguistic deficits by psycholinguistic approach and related neurological deficits by 

cognitive neurorehabilitation (15) 

Computer aided therapy uses a computerized visual system for patients 

with severe aphasia where they can use alternative symbol system for 

communication. 

Several drugs have been used for pt1armacotherapy of aphasia, which 

include Sodium amytal, Meprobamate, Methylphenidate, Propranolol, and 

Bromocriptine. However, currently there is no proven role of any of t!1cse in 

treatment of apllasia (16,26) 



RESULTS 

1) Demographic data 

The study was conducted between Jan ~005 and Feb 2007 .A total of 97 

patients with acute stroke and speech difficulty within 3 months of ictus were 

included in the study. Mean age was 55.16(+- SO 15.233), with minimum age 

being 19 and maximum 85.Around 3/4 the patients were male (M:F= 71 :26).Except 

one, all were right handed . 

2) Clinical data 

Clinical assessment at baseline showed that 95/97 had aphasia who were 

included in the subsequent analysis. The type of aphasia was determined by WAB 

whenever available, followed by bedside assessment by Speech therapist and 

clinical assessment if none were available. 

Neurological examination showed pure aphasia without any other deficits in 

15.8% of patients .The association with other neurological deficits is shown in the 

table 1 

Table: 1 Neurological deficits 

Neurological deficit Number N=95 Percentage 

--
Aphasia alone 15 15.8 

Aph+hemiparesis 80 84.2 ________ jj 
Aph + hemisensory 2 2.4 

J Aph+hemianopia 9 9.5 

-- -- -- ~-------------------·---- ----·-- ' 
Aph+R hemisph 1 

I 1.1 ~ i I i 

A ph +dysarthria 40 ------. ---r44 _______ ---- iJ 
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Aphasia was assessed clinically in all patients at baseline and was 

classified as global, Broca's, Wernicke's, transcortical motor, sensory and mixed 

and conduction aphasia and anomia. Baseline aphasia testing by Speech therapist 

was done for all patients with bedside assessment alone in 78 patients and formal 

testing with WAS in 38 patients in whom Aphasia Quotient was also calculated. 

Table: 2 aphasia subtypes. 

45 

40 

35 

30 

25 

20 

15 

10 

5 

0 
Clinical Therapist 

Gil Global 

II Broca 

OWernicke 

OTM 

OTS 

DMixed 

II Conduction 

II Anomia 

The most common type of vascular aphasia encountered was global 

aphasia followed by Broca's aphasia. 

Etiology and risk factors 

Atherothrombosis and large artery infarcts constituted the major proportion 

of patients with aphasia following stroke. Hemorrhagic stroke constituted only 5.2 

%of all vascular aphasias (table 3). 

25 



3 

Frequency 

Table: 4 Agewise distribution Nioiogy 

100% 

80% 

60% 

40% 

20% 

0%. 

0 Cardioembolic 

.II At!lerothrombotic 

Lacu e 

·0 Others 

D Unknown 

II Hemorrhage 

>71 N=13 

o 61-70 n=28 

51-60 n=21 

A r, 1-· 
<L~u n= 1 



Age-wise analysis showed U12t >40% of the patients were aged 61 and 

above. Most important etiological of stroke in eicierly were atherot11rombosis 

and lacunar infarction. Cardioembolis1n was the major cause stroke in 

younger age group. Among the classified others, arteria dissection 

followed by cerebral venous thrombosis were the major ones, whidl were more in 

age group below 40 years. 

Table: 5 aphasia and etiology 

Anomia 

Conduction 

TS 

TM 

Wernicke 

Groca 

Globcll 

0 10 

The most comrnon type of 

30 

Cardia 

Larqe 

·GJ Lacune 

EJ Others 

B Unknown 

E:JI Hemorrhage, 

40 50 

encountered in acute~ stroke was global 

aphasia followed by Broca's aphasia. OH1ers like transcortical, conduction aphasia 

and anomia were also encountered in acute setting in smaller number of patients. 

This observation was confirmed by a::osessment Speech therapist also. 



Table 6: Etiology with Aphasia Subtypes 

Aphasia Cardio Athero Lacune Others I Unknown\ Hemor i Total 
I I 

. l 

---~ -4--16 ---
Global 8 20 2 2 42 

Broca's 5 7 7 4 4 1 I 28 

Wernicke 0 3 3 2 1 1 10 

TM 0 1 3 1 3 1 9 

--f~---
----~-~- ~------- - - - ----~--- --~----- -- ··-· ·-·---- ·t-·· 

TS 0 1 0 10 0 0 

Mixed 0 0 0 0 0 0 

--!---· --r-·-
Conduction 0 1 0 0 0 10 

1 

Anomia 1 1 1 0 
r---· 

1 0 4 

-~-

Total 14 34 16 11 15 5 95 

Analysis of aphasia subtypes with etiology of stroke showed that 

cardioembolism and large artery atheroU1rombosis which are associated with large 

infarcts were mostly showing global aphasia (p value -0.012) followed tJy Broca's 

aphasia (p value NS). Lacunar strokes were also mostly associated with Broca's 

aphasia. Other subtypes of aphasia were seen in only few number of patients and 

did not show any statistically significant correlation with any specific etiology, 

except that they showed a negative correlation with cardioembolic strokes. 
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Risk factors: 

Assessed were diabetes systemic l1ypertension, dyslipidernia, 

smoking, alcoholism, atrial fibrillation and prior use of anticoagulation. 

Factor % 

Diabetes mellitus 68.6 

Hypertension 80 

, Dyslipidernia 83 

Smoking 51.4 

Alcohol 17.1 

Assessment risk factors in rge artery atherothrombotic stroke found ttlat 

dyslipidemia, systemic hypertension, Diabetes Mellitus and smoking, currc~nt as 

well as past history were the most important variables associated with risk of 

stroke. Also majority of patients had or 3 risk factors. 

Table 8: Risk Factors-Lacune 



Among lacunar infarcts, diabetes and dyslipiciemia were the most important 

risk factors and majority of patients had at least 3 risk factors predisposing to 

stroke. 

Table 9: Risk 

25 

20 

15 

10 

5 

0 
1 only 2 3 1\11 4 

Imaging data 

Neuroimaging was available in all patients. 

Table 10: Modality Imaging 

LACUNE N=16 

ATHEROTHROM 
N=35 

OCT 

MRI 
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Two-thirds of patients had baseline CT scan and rest had MRI at the ictus, 

which was analysed by neuroradiologist and lesion site, type and load was 

documented. 

Table 11: Lesion Type 

~-~ ~-~----- ~~----~---- -- ------ ·-~ 

I DNORMAL 

II! INFARCT 

0 HEMORRHAGE 

II HEMORRHAGIC 
TRANSFORMATION 

Imaging was normal in 6 of patients in whom only CT scan was taken on trw 

day of ictus, Infarct was observed in 86 patients of which 12 had undergone 

hemorrhagic transformation, etiology being a mixture of cardioembolism, arterial 

dissection and venous infarct secondary to cerebral venous thrombosis. Around 

80% had only a single infarct on imaging. 

Table 12: Infarct Number 

~N~u-m~b-e~r~----------------------+~P~ro~p~o~r-ti~on~----------------=-=:l 
Single Infarct 68/86(79%) I 

'--1 >_=_2--ln-fa_r_c_t ________________ --_L~---18786(~-~ o/;!-~~--=~~=~-~---~~-~~-~~~--] 
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Table 12 : Stroke Territory 

OANTERIOR 
CIRCULATION 

fll POSTERIOR , 
CIRCULATION! 

II BOTH 

Anterior circulation infarction left was the most significant predictor for 

aphasia. Pure posterior circulation stroke was seen in 7 patients. 



I 

Table 13: Lesion Site Correlations with Aphasia Subtypes 

SITE GLOBAL BROCA WERNICKE 

CAUDATE 13 7 0 

N=22 

PUTAMEN 20 12 0 

N=33 

GP -,g 11 Ia-
N=31 

AL IC 18 11 0 

N=32 

PLIC 18 5 0 

N=27 

GENU IC '17 9 1 

N=32 

™-f-rs~1coN 
0 0 0 

I 

0 

D I ANO~IlfA·-------~ 
I ! 

-f---~------ -- -- -__ j 
12 I 

I 
--j---~- ~ 

1 I 
I 

0 

0 r 
a~ a·--------- ---·--·------- --·------ --~ 

1
1 I 

I 

0 0 0 
I 

-~--, 

3 0 0 

·-o·--Ja-----3 

I 

~--1 ---.----l 
i 1 

I I ____ J ________ ------ - ----- __J 

I 2 I 

I I 

_j J 



INSULA 32 15 1 

N=59 

CF OPER 21 

N=41 
------

SUBCOR FR 15 1 0 0 

OPER 

I N=34 

I CTP OPER 120 8 8 

N=49 I 

SUB CTP OPER 28 6 

N=46 

THALAMUS 1 1 0 0 0 0 

N=2 

STG 18 0 r 0 0 

N=26 

ANGULAR 

N=34 

------ ------··------

DL FR 1 16 11 

N=32 
--~----

DL FR 14 16 1 3 0 0 0 

SUBCORTICAL 

N=24 

Global aphasics had large lesions with involvement of insula, cortical and 

subcortical temporo parietal operculum and cortical frontal operculum 

predominantly with also involvement of putamen, angular gyrus and superior 

temporal gyrus in some patients. on non parcnletric test-cili 

probable lesion sites for Broca's aphasia was assessed for correlation. Tile 6 
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vvas with logistic 

model to identify lesion sites predisposing to motor aphasia. Tt1e study 

that involvement of subcortical frontal operculum predicted the development of 

Broca's aphasia more than other sites. (r=9.33 and p value =0.012 ). 

Similarly in Wernicke's aphasia, lesion at Superior temporal gyrus was 

found to be the best predictor (r=5 and p value 0.012) .A similar analysis was not 

done for global aphasia as most of the lesions were large, involving multiple cortico 

subcortical structures which preclude any meaningful results. 

Pure subcortical lesions responsible for aphasia was seen in 6 patients of 

95 total patients. Mean age was than avera population (60.16 vs 55. ·16 

and lacunar stroke was tile etiology in 5/6 patients, whidl was statistically 

significant. Aphasia subtype was motor and sensory aphasia in 2 each and 

transcortical motor and anomia in one each. Lesion site is shown in tr1e table, but 

because of small signific;:JnC(? of iesion could not 

assessed. Fo!lowup data was not available in any of U1e patients. 



Imaging at baseline was in 6 patients, of whom had CT only on the 

day of ictus. Etiology of stroke was unclassified in all the 6, but 2 patients had 

underlying cardiac valvular heart disease. Most common pattern of aphasia in this 

subgroup was wernicke's aphasia (3/6) followed transcortical motor in 2 

anomia in one. The recovery was good with anomia in 4/6 at 6 months fol!owup. 

Table 15: Recovery over Time 

---- ---- ------

90 

80 

70 
...... 
t: 

60 .~ ...... 
0 

50 ::i 
0"' 

-+-GLOBAL 

ro 
40 (j') 

ro 
.r.: 

30 Q. 

<::! 

20 

10 

0 

0 1 2 3 4 

Follow period 

Follow up obtained for 34 patients at 6 months and 20 patients at 1 year. 

Mean aphasia quotient was 7. 98 for global aphasia in a scale ranging from 0-100 

where value above 93.7 is as no a nt 

improvement in quotient over 6 months followup c:md patients were given only 

speech therapy and no pharmacological intervention was given. AQ was better for 

Broca's aphasia than sensory aphasia at baseline and they steadily improved, but 

numbers were small for analysis of patterns of recovery. 



Analysis of recovery of globa! showed that 75% and 

static at 3 months and 6 months respectively. Recovery pattern observed included 

Broca's, Wernicke's as well as transcortical motor aphasia. 

Amongst patients with Broca's aphasia, recovery patterns were transcortical motor 

aphasia and anomia. In patients wiU1 sensory aphasia, recovery to transcortical 

sensory and conduction aphasia was observed, albeit smail number or patients 

6 Month 

N=29 N=6 

% % % 

Global 100 

Broca 

Wernicke 

TM 

Overall, anomia and transcortical aphasia vJere t11e commonest 

recovery. 

Table 17: Recovery Pattern 

Baseline 13 Months I 6 Months j12-Months- ---1 
!--------------+---N_=_2 __ o ___ o/c_o __j N=5 ___ % ~L~~~3 _ ----~---[ ~~2 % I 

Broca 100 ---~ 4~-- -------1-_1 ______________________ 
1
1 ___________________ :::~~~~~~~·J 

TM -1 I GO i 100 I 50 I 

r---- --------------r------------1--ro___ - --- -- --~ 

L_A_n_o_m_i_a ___ j____ _____ _j___ _______ _L 1 J _________ ! 
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Table 18 :Recovery Pattern Wernicke's 
______ 1 ___ ------- ---

Baseline 3 Months 1 6 Months 1 12 Months 

N=7 N=5 I N=3 I N=1 

% % I% 1% 

Wernicke 100 60 67 

TS - 33 100 

Conduction . 40 l_ ________ 

.Predictors of recovery. 

There were 30 patients with 6months followup or achieving good recovery 

before 1 year. U,nivariate analysis was done for predictors like age, sex, stroke 

subtype and type and extends of lesion (size of infarct, cortical vs 

corticosubcortical lesion) 

Analysis showed that 22/30 had recovery (good outcome -AQ > 75) while 8 

patients were remaining statusquo at 6 months follow up.Among patients with good 

outcome, global aphasia constituted only 9 patients and Broca's 5 patient and 

Wernicke's in 3 patients. Another major subtype was transcortical motor aphasia 

with 4 patients. Among patients with no change, global aphasia constituted 62.5% 

of patients with rest divided between motor and sensory aphasias. 

Age analysis showed that patients with good outcome were younger (52.45 

+/-16.4) when compared to those without improvement (mean age=61.3+/-9.7), 

which was statistically not significant (p value 0.16). All patients with poor recovery 

were males. 

Coming to etiology of stroke, large artery atherothrombosis was major single 

etiology of aphasia with good outcome (9/22). Analyzing lesion site and load, 

infarcts of both small and medium size, with involvement of cortico-subcortical 
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structures were found, but none with good outcome had massive infarct.ln the poor 

outcome group(AQ <75) ,major single etiology was large artery atherothrombosis 

and large lesions were seen in 5/8(62.5%) of patients. 

Univariate analysis showed that only lesion size was a significant predictor of 

recovery (p value=0.01) in aphasia on follow up. 
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DISCUSSION 

The present study is aimed at studying the clinico-radiological correlates of 

vascular aphasia and describes some important aspects of this syndrome, which is 

important for prognostication. 

(1) Types of aphasia 

The most cDmmon type of aphasia encountered in acute cerebrovascular 

disease is global aphasia. This correlates well with the literature published 

(18, 19,34). 

(2) Aphasia with etiol~ 

Most common etiology of stroke i:1 the present study was atherothrombotic 

large artery stroke, which constituted 36% of all strokes, followed by lacunar 

events and cardioembolic stroke constituted 15.5% of all vascular aphasias. This 

observation is in concurrence with most of the etiological studies of stroke where 

majority where at.herothrombotic strokes. 

There are only few studies, which have correlated etiology of stroke with 

aphasia subtype. In some, wernicke's aphasia has been found more with 

cardioembolism ((20,21 ,22). Others have shown atherothrombotic stroke as more 

commonly associated with global aphasia (36-vascular aphasia stroke 2001}. 

Wernicke's aphasia tended to occur in older age group but did not amount 

to statistical significance. Damasio et al had also observed that Broca and 

conduction aphasias were significantly younger than those with Wernicke and 

global aphasias. Considering the established cerebral localisation of each of those 

aphasia types, it appears that, with age, stroke in the territory of the middle 
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cerebral artery will tend to either shift posteriorly (producing Wernicke aphasia) or 

occupy most of the middle cerebral artery territory (producing global aphasia). A 

possible alternative hypothesis is that there might be age-related changes in the 

neurophysiological mechanism subserving language, such that some types of 

aphasia would tend to be more prevalent with age, regardless of lesion location. 

{3) Other neurological deficits 

The present study showed that vascular- aphasia had maximum association 

with right hemiparesis(84.2%).Some of the earlier studies have shown a significant 

association with right sided weakness (17} 

{4)Risk factors 

Analysis of risk factors showed consistent association with hypertension, 

diabetes, dyslipidemia and smoking in atherothrombotic and lacunar strokes. This 

finding has been consistently found in all population based studies including 

Framingham study, even though proportions were higher in the present study. This 

might be due to the fact that this is a hospital based cohort where more sick and 

complex patients are likely to get included. 

(5) Clinico radiological correlation 
c 

Clinico radiological correlation of aphasia has some limitations 

(1) Timing of the imaging as well as assessment of patient is very crucial for 

identifying anatomical substrate of aphasia, as early into ictus imaging may 

be normal 

(2) If assessment is done at an interval after ictus, there can be recovery 

patterns which will underdiagnose the severity of aphasic disorder at 

presentation 
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(3} Sensitivity of imaging modality, MR is superior to CT in documenting 

anatomical substrate of aphasia, but was available in only 1/3rd of patients. 

Most important observation regarding global aphasics were that patients 

had mainly extensive lesions involving perisylvian cortex and subcortical white 

matter .In addition, involvement of basal ganglia structures and internal capsule 

was also seen in a significant proportion of patients. This is in concurrence with 

previous MR and CT based studies (1 ,2,5,6), which also showed large anterior

posterior lesions as responsible for global aphasia. 

Among patients with Broca's aphasia, lesion sites included anterior as 

well as posterior areas. The lesion site at subcortical frontal operculum was found 

to be statistically significant predictor for development of Broca's aphasia. The 

classical site of lesion was observed only in 42.8% of patients. This observation of 

deviation from the classical anatomical substrate in well known in literature (1 ,2,5). 

Motor aphasia is known to have maximum variability in anatomical substrate. 

. Wernicke's aphasia had fairly consistent pattern of involvement of cortical 

and subcortical temporoparietal opercl!lum and superior temporal gyrus of which 

involvement of latter was statistically significant. Similar lesion pattern has been 

observed in other neuroimaging studies. Among aphasias, Wernicke's had best 

imaging correlation with the classical site (1 ,2,5) 

(6) Subcortical aphasia 

This study had 6 patients with pure subcortical aphasia .All except one had 

lacunar stroke and aphasia subtypes included motor, sensory, TM as well as 

anomia. None had global aphasia and the most consistent lesion pattern was 

putamen and anterior limb of internal capsule involvement. 
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Although aphasia is classically designated as 'cortical' deficit, language 

deficits following lesions to the basal nglia, thalamus or other subcortical regions 

have been reported in many single case reports and case series (1 24). There 

appear to be two separate basal ganglia systems in language, one mediated by tr1e 

putamen, which might have a motor role, and one by the caudate, which might 

have a ro:e in cognitive control (34,35). One strcng argument against tt1e concept 

of subcortical aphasia is that most of the case series are CT based, which could 

have underestimated the exact lesion load. Current understanding of subcortical 

aphasia is that cortical hypoperfusion in the perisylvian language areas, 

presumably due to undercutting of 

of subcortical aphasia (32) 

white matter, crucial for the 

Even though lesion patterns have been correlated with aphasia subtypes in 

some studies, the present study had few numbers to make any meaningful 

conclusions. Also the outcome could not be assessed, as patients vvere lost to 

followup. 

(7) Patterns of recovery 

Most of the studies have sr1ovvn that Global aphasia llas an overall poor 

outcome (12,27,28,29). In the present study also outcome was poorer H1em thLJt of 

motor and sensory aphasias, with nearly 7 5% and 40% percent remaining static at 

3 and 6 months follow up. Some studies have shown a bimodal pattern of recovery 

with early rapid phase in the first 3 months followed by late slow phase (30), vvhicll 

could not be demonstrated in the current study due to small numbers and lack of 

adequate follow up. 
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Best outcome was seen in Broca's aphasia. Most common end stage of 

recovery was transcortical aphasias in the current study, which is deviant from the 

available literature, most of which mentions anomia as end stage of recovery. This 

difference could be duH to small numbers and majority being lost to followup. 

(8) Predictors of outcome 

5 variables, age, sex, aphasia subtype, etiology and lesion size was 

analysed to predict outcome of aphasia. Only parameter, which was significant, 

was size of lesion. Even patients who did not improve were older than the better 

outcome group, ~it did not reach statistical significance. Literature has shown 

varying results of age as a predictor of aphasia outcome ·(12, 13). Also aphasia 

subtype did not predict the extend of recovery. This trend was against current 

literature, which have shown Broca's aphasia as a predictor of recovery, probably 

due to preserved comprehension and ability to continue speech therapy (32). Also 

etiology was not a predictor of recovery. 

Some other parameters like education level has been found to mixed results 

in outcome (13,28,31 ). Another factor predicting outcome is severity of aphasia at 

baseline (12,27,?8,29), but couldn't be assessed as very few patients had AQ 

calculated at ictus. 
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CONCLUSIONS 

1. The most common type of aphasia seen ir. acute stroke is global aphasia. 

2. Most common accompanying neurological deficit along with aphasia was 

right hemiparesis, followed by dysarthria and hemianopia. 

3. The single. most important etiological factor was large artery 

atherothrombosis and majority of patients had 2 or 3 vascular risk factors of 

stroke. 

4. Global aphasics tended to have larger lesions involving cortico subcortical 

structures on the left, whereas lesion site is highly localized to 

temporoparietal operculum in Wernicke's aphasia . 
. 

5. Broca's aphasia showed highly variable lesion sites on neuroimaging. 

6. Putamen and anterior limb of internal capsule are the most common sites of 

lesion in pure subcortical aphasia. 

7. Recovery was modest in a good number of patients with best recovery 

observed in Broca's aphasia. 

8. Lesion size was the most important predictor of outcome of vascular 

aphasia and those who improved tended to be of younger age group. 
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