
Critically discuss the methods used to explore the language deficits experienced by aphasic patients


Aphasia is the loss or impairment of language caused by damage to one or more of the language centres in the brain (Berther., 2005). Aphasia affects production and comprehension of verbal and written language. Aphasia can be onset by a number of conditions including Alzheimer’s disease and dementia, however the most common cause of aphasia is stroke, with 20-40% of all stroke sufferers experiencing acute aphasia (Fredriksson et al., 2018). Much aphasia research is conducted on post stroke individuals as the complications and breakdowns in other neural functions found in those suffering aphasia alongside a degenerative condition are more complicated to unravel (Hills., 2018). As such this essay will be considering the strengths and limitations of the methods discussed with reference to post stroke patients. Many aphasia assessments have been designed for the purposes of; identification of the presence of aphasia, to complete detailed diagnostic assessments, and also for the purposes of progress evaluation (Clark & Cummings, 2003). The focus of this essay will be on the Western Aphasia Battery Revised (WAB-R; Kertesz, Harlock & Coates., 1979) and neuroimaging techniques, specifically their ability to identify the language deficits experienced by post stroke patients. 
The Western Aphasia Battery (Kertesz et al., 1979) was developed in English to identify the severity and type of aphasia (Global, Broca, wernicke’s etc) experienced by a patient (Kertesz., 1982), and revised in 2006. The WAB-R is split into two parts, firstly including measures of; spontaneous speech, auditory verbal comprehension, repetition, naming and word finding. The second part involves measures of; reading, writing, Apraxia and supplemental writing and reading tasks (Ochdeld et al., 2010). The WAB-R is designed to be used with patients between the ages of 19 and 89, with neurological disorders acquired as a result of stroke, dementia or Alzheimer's disease (Risser & Spreen., 1985). Upon test completion, an Aphasia Quotient (AQ) score is generated, that allows classification of aphasia severity, and individual section scores allow for identification of aphasic subtype (Kertesz., 1982). 
The WAB-R is one of the most commonly used batteries to evaluate language function with high internal consistency, test-retest reliability and validity (Shewan & Kerts, 1980). Similar excellent test-retest reliability has been found in the WAB translated to Korean (Kim & Na, 2004), Cantonese (Pak-Hin Kong, 2011), Tagalong (Ozeta & Kong., 2012; Ozetta, Kong & Ranoa-Javier., 2013) and Bengali (Keshree, Kumar, Basu, Chakrabarty, Kishore., 2013). The WAB-R is available in multiple languages; and is used not only as a comprehensive diagnostic battery, but has also been used as a measure of patient recovery when undergoing treatment. 
The WAB-R scoring system identifies the type of language deficit that a patient is experiencing. Oschdeld et al (2010) found that nearly all patients can be classified into one aphasic ‘type’, or another through administration of the WAB-R, based on scores of fluency, written comprehension, repetition and naming (John et al., 2017). The ability to classify patients into sub types allows better understanding of the deficits experienced by a patient. However the generalisation of aphasia typology does not account for within syndrome diversity. Two patients classified as suffering Broca’s aphasia may experience differences in the deficits shown, for instance agramattic sentence processing is identified in some, but not all Broca’s patients (Yorganov, Smith, Fredriksson & Rorden., 2015). A further limitation of the typology classification is that clinical impression does not always match aphasic subtype (Oscheld et al., 2010).
There is a consensus that the generic terms such as “fluency” used in the scoring of aphasia batteries such as the WAB-R leaves the scoring subjective and open to therapist bias (Kasselimis, Simos, Peppas, Evdokimidis, Potagas., 2017). Fluency in aphasic patients can be difficult to classify as a patient can be fluent in one dimension and non-fluent in another. There is often disagreement between two people in fluency judgement (John et al., 2017). Potential therapist bias can also be present when a patient’s score lies at the threshold level between two aphasic types; in such instances the final classification is questionable, particularly where the similar scores lie on a subjective measure (Yorganov et al., 2015). 
Neuroimaging provides a powerful, non invasive means of investigating the activity within specific brain regions during the processing of linguistic stimuli through the production of an image of the brain. Brain region activity can be measured through the use of an fMRI (functional Magnetic Resonance Imaging) scans, PET (Positive Emission Tomography) scans, and ERPS (Event Related Potentials) among other methods (Ghaleb., 2017). High correlations between lesion site and aphasia type have been found through neuroimaging studies (Rhose et al., 2018). Neuroimaging techniques have been found useful within the identification, classification and monitoring of recovery within aphasic patients suffering from numerous aphasic subtypes (Yorganov et al., 2015).
In the late 1800’s, Wernicke, Broca and Lichtheim developed the lesion-deficit model, with the aim of developing typologies of language disturbance, through investigating links between specific structure damage and functional language deficits (Ghaleb., 2017). Lesion symptom mapping contributes to the understanding of the neuroanatomy of specific language functions (Lacey, Skipper-Kallal, Xing, Farma & Turkeltaub., 2017), and has long been acknowledged as a major determinant of aphasia attributes (Ochdeld et al., 2010).  The lesion location is useful in predicting the type of aphasia experienced by a patient, and thus the specific language deficits that are likely experienced (Fredrickson., 2017). For example, Broca's aphasia symptomatology (non-fluent speech production) has been found to be the result of damage to the left posterior inferior frontal cortex and insula, regions of the brain supplied by the superior division of the middle cerebral artery (MCA; Yorganov et al., 2015). 
With the development of neurological understanding, and the accumulation of knowledge, the determination of aphasia typology from identified brain damage has become less clear (Yorganov et al., 2015). Traditional univariate methods of evaluating each cortical location in isolation have been argued to oversimplify the complex interconnections between the numerous sub-cortical regions involved in language processing, introducing a spatial bias (Mah, Husain, Rees & Nachev., 2014). Kasselimis et al (2017) found a mismatch between the observed syndrome and lesion location in 63.5% of patients, where an aphasic symptom was present that was not typical of lesion location, or an absence of aphasia despite a lesion that would indicate deficit presence. 
The brain is a highly complex organ, diagnosis and identification of aphasia can be complicated as a result of neuroplasticity (Basso & Farabola., 1997), that can lead to variations within the language deficits experienced by patients suffering from lesions in the same brain region (Wison, Eriksson, Schneck, Lucaine., 2018). Ochald et al (2010) found that the association of damage to Brocha’s area causing Broca’s aphasia may be stronger in acute stroke (shortly after occurrence) than chronic stroke (six months or longer post occurence). Broca’s aphasia has been associated with hyperperfusion of Broca’s area in acute stroke, which may be resolved over time due to reorganisation of structure/function relationships (Ochdeld et al., 2010). 
Brain lesions post stroke are rarely restricted to a single language module area (Kasselimis et al, 2017). An alternative, multivariate approach to neuroimaging studies, evaluating the contribution of all brain locations and considering their interactions is a growing domain within neuroimaging (Yorganov et al., 2015). A multivariate approach is also capable of reducing the spatial bias (Mah et al., 2014) Yorganov et al (2015) demonstrated through a multivariate approach to neuroimaging an 87% accuracy for the pairings of fluent versus non-fluent aphasic types. 
Aphasia is a life changing condition that is highly prevalent within the post stroke population, among others (Fredriksson et al., 2018). A valid and reliable measure of diagnosis is crucial to develop functional understanding and rehabilitation options. Neuroimaging techniques are being fine tuned, developed and performed in new ways, improving diagnostic accuracy (Rhose et al., 2018). Within clinical aphisiology, the dominant paradigm stands on two key features, the brain lesion location, and the language deficit present. In isolation both of these methods encounter empirical problems, combining diagnostic methods may be desirable to reduce the problems encountered by a single method in isolation (Kasselimis et al., 2017).
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