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Introduction

Welcome. My presentation today takes the form of a critical review of the 2015 Paper “Predicting aphasia type from brain damage measured with structural MRI”
 by Yourganonv et al.
 	Over the next 15 minutes I hope to provide you with an outline of Yourganov’s study, investigating whether the methods and equipment used were effective in predicting aphasia type. 
In doing so I aim to evaluate what was successful about the study, and in turn what other findings might be appropriate to consider for further understanding of this debilitating condition and successful prompt diagnosis.
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Whilst most of us take the exchange of words, speech and listening in conversation, for granted, communication is a challenge for individuals have contracted aphasia. Responsible for a variety of linguistic deficits in patients (Charidimou et al., 2014), aphasia is extremely prohibitive for sufferers to retain social relationship and return to normal life situations (like work). Depending on the type of aphasia, it can as adversely impact language comprehension thus affecting written language as well as speech. 
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The classical model of aphasia commonly adhered to in the Western world is the Wernicke-Lichtheim model (Fridriksson et al., 2018).The model postulates three interrelated language centres , sensory motor and concept.  There are two broad categories of aphasia: fluent and non-fluent, and the two most commonly affected areas are Broca's area  and  Wernicke's area, Brocas area controls speaking ability, the output of spontaneous speech is markedly diminished with a notable loss of normal grammatical structure and motor , non-fluent aphasia. Wernikes or fluent aphasia fluent aphasia affects word selection and understanding.  Damage to the tract connecting the two centers, the arcuate fasiculous results in conduction aphasia- difficulties in repeating speech. 
Whilst the principals of the Wernicke-Lichtheim model had remained reasonably replicable for over a century, neurological findings of recent years have dispelled some previous held assumptions. This study then aims to use modern technologies as a means for identifying aphasia types as an alternative to long winded assessments. 
Referred to as an impairment that most often occurs after a stroke, aphasia results in the rupture or the blockage of a blood vessels involving the left hemisphere (Fridriksson, 2018).  Loss of blood can leads to brain cell death or damage in the form of lesions, with more extensive brain damage typically being associated the most severe cases of aphasia.  However, aphasia can also occur as the result of a severe head injury, tumor, or following an infection or degenerative process.  In these cases, aphasia is often accompanied with cognitive issues, such as memory loss or confusion. Affecting approximately 1 in 250 people, it is currently thought to affect more than 350,000 people in the UK currently.  
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Aphasia recovery after stroke depends to a great extent, on the condition of the remaining, extralesional brain network (Wilmskoetter et al., 2022). Similarly, traumatic brain damage by injury is an equally devastating clinical problem. Unfortunately, we have a long way to go to understand the underlying neurobiological mechanisms which support recovery. We have learned that prompt medical interventions post brain damage (by stroke or accident- especially within the first 48 hours) can significantly impact the clinical outcome. As such brain imaging/neuroimaging techniques have become an integral part of the diagnosis and diagnostic work up of such patients. In the most acute settings, imaging is crucial to determine the presence and extent of injury to brain structures and are essential to guide minimally invasive interventions and  surgical planning (Lee & Newberg,  2005)
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As such Yourganov’s study hoped to provide a model which would accelerate diagnosis and in turn facilitate future investigations impacting speedier intervention.  Historically, patients with aphasia have had their lesions described in terms of Broccas and or Wernickes area (that is focal damage to the grey matter regions of the anterior and/or posterior left hemisphere.  However, we know that damage can extend beyond these structures along vascular territories (particularly in respect of vascular stroke victims) and can also cause damage to and disconnection of white matter (Meier et al 2019). Rather a significant consideration for recovery given that white matter connections have been found to be an important factor predicting treated aphasia recovery.  
Consequently then, central to accurate recovery prognosis is the full incorporation (and quantification) of lesion factors into predictive models (Price, Hope, & Seghier, 2017; Thye & Mirman, 2018).  
Yourganov’s study aimed to distinguish aphasia types using an ‘automated multivariate  classification’ by comparing lesion images from the sample of individuals, all of whom had been approached due to their aphasia diagnosis. All participants were scanned using a structural Magnetic Resonance Imaging (MRI) scan, with trained neurologists drawing onto images and then the adapting the lesion images onto a standard template for comparative purposes. Whilst every effort was taken to ensure accuracy, this measure does leave room for human error and a degree of inaccuracy.
Whilst a MRI or Computerized Tomography (CT) scan can be used to quickly identify areas affected by stroke or injury…CT scans are relatively insensitive to focal abnormalities in Primary Progressive Aphasia; as such MRI and Single-photon Emission Computerized Tomography( SPECT) are the imaging modalities of choice. SPECT may reveal a functional decrease in cerebral perfusion (due to its ability to measure blood flow in the brain) prior to establishment of structural changes, but  MRI allows for accurate localisation of atrophy within the temporal lobe and as such is the apparatus of choice to find the causes of aphasia, to assess its severity and of course to predict recovery. As such Yourganov et al made the most effective equipment choice using the MRI as preferred equipment for this study.
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Next Youragov’s team mapped brain damage using Brodmans atlas with the identified damaged areas being used as defining features for Yourganov’s predictive algorithm. 
And finally Yourganov’s team used a Support Vector Machine (SVM) to predict aphasia type according to patterns of brain damage combined with a multivariate analysis.  The multivariant information being the behavioural testing information provided by the Western Aphasia Battery (WAB) tests scores. The WAB was selected for its rreliability been seen as the golds standard for evaluation of aphasia. ‘Inter’ and ‘intra’ judge reliability  of WAB are very high, suggesting consistent scoring within and between scorers as well high correlations in results from WAB and the Neurosensory Center Comprehensive Examination for Aphasia (NCCEA) which indicates good construct validity of this assessment. 
One prohibitory factor in general use and distribution of the WAB test in is the need for it to be completed by a neurologists or speech pathologist – another reason why a simpler method of diagnosis would be beneficial.
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Whilst early attempts to predict aphasia type from brain damage (Basso et al., 1985; Willmes & Poeck, 1993) reported poor prediction accuracies, most likely caused by the heterogeneity of brain damage within groups of the same aphasia type. Yourganov’s study showed a correspondence between the special pattern of brain damage and language deficiencies. 
Whilst the design is not stated in the study findings, Youirganov’s quasi-experimental design of this study attempts to establish a cause-and-effect relationship by using the criteria from his groups brain maps (his dependent variable) to establish the appropriate aphasia diagnosis (the dependant variable derived from the multivariant information).  The greatest disadvantage of using this type of study is the absence of randomization, which could  limit the study's ability to conclude causal association.
Yourganov’s sample all reported Chronic left hemisphere stroke, Whilst chronic rather than borderline diagnosis were found to be easier, more defined to diagnosis, the sample was somewhat ‘selective’ by ignoring inclusion of left handed participants  For the purposes for establishing whether or not Yourganov’s multi-variant classification is successful this omission could prove advantageous in streamlining the studies option choices providing defined results, but essentially completely ignores a category of stroke victims. Handedness is particularly important in neurobiology as any problem in the brain can manifest differently depending on whether you are left or right handed, Most right-handed patients and approximately  70% of left-handed patients language centres are  located in the left hemisphere of their brain. The remaining 30% of left-handed patients process language on the right or in both hemispheres. Studies have found that in left-handed people, both sides of the brain tend to communicate more effectively meaning the patients are more adaptable and able to recover. 
Another ‘anomoly’ was the slice sequence size which changed quite early in the experiment, although the study doesn’t state what affect that might have had on the end result. Similarly the studies numbers had an imbalance number of men to women, This could be problematic as other more recent studies have demonstrated that aphasia rates vary between  men and women following stroke.   men Typically have higher aphasia rates than women. Furthermore other observations have noted that women are more critically affected by stroke which could lead to elevated aphasia rates (Wallentin, 2018).    An additional potential confounding variable could be age, as women are typically older at the time of stroke occurrence. The mean age reported in Yourganov’s study was just 58.
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Findings :
The study found that whilst anomic aphasia is  easily distinguished from most other aphasia types (no spacial pattern of brain damage was found  specific for anomic aphasia. 
Behavioural deficiencies captured by W AB scores are reflected to some degree by damage to the white matter tracts which connect bundles of neurons into functional circuits.  Studies continue into significance of white matter and their role in aphasia and speech loss functions.
Whilst Yourganov did not state a hypothesis in the study, the ‘evaluation of significance’ (Chapter 2.6)  does  predict correct diagnosis of chronic aphasia types using Yourhganov’s  multifactor classifier in conjunction with the AALCTS atlas in 7 out of 10 cases with a significance  predictability of (calculated probability) P<0.01 (which indicates a significantly ‘better than chance’ result in diagnosis).  Non-chronic aphasia was less predictable. It is presumed that Yourganovs et als., intention was that this study was designed to be exploratory. Further studies have followed incorporating structural and functional connectivity to further explore how brain impairment is associated with disorders in network level mechanisms,  rather than just cortical damage (Zhao et al., 2022).   
[bookmark: _GoBack]Diffusion tensor imaging (DTI)  is a non-invasive novel imaging technique, capable of revealing unique information about white-matter microstructures within the central nervous system. Recent DTI studies have reported the significant role of the language tracts in aphasia (Lee et al., 2021).
Whilst Yourganov had measurable success with this study, there were many assumptions or omissions giving rise to a ‘suitable’ outcome. There is still so much to learn about aphasia and its causalities. Whilst research continues to investigate quicker successful diagnosis methods, I fear that we have yet to develop the technology needed to truly understand our brains mechanisms.

Thank you.


 



Brain imaging is essential for the diagnosis of acute stroke and vascular aphasia. Magnetic resonance imaging (MRI) is the modality of choice for the etiological diagnosis of aphasia, the assessment of its severity, and the prediction of recovery. Diffusion weighted imaging is used to detect, localize, and quantify the extension of the irreversibly injured brain tissue called ischemic core. Perfusion weighted imaging (from MRI or CT) is useful to assess the extension of hypoperfused but salvageable tissue called penumbra. Functional imaging (positron emission tomography (PET), functional MRI (fMRI)) may help predicting recovery and is useful for the understanding of language networks and individual variability.  enerally more sensitive than CT for detecting neuronal damage Lee, B., & Newberg, A. (2005).



The classical model of aphasia commonly adhered to in the Western world is the Wernicke-Lichtheim model. The model has been in existence for over a century, and classification of aphasic symptomatology continues to rely on it. Fridriksson, J. Didirk den Ouden, Argye Hillis, Gregory Hickok, Chris Rorden, Alexandra Basilakos, Grigori Yourganov, and Leonardo Bonilha, 2018. Anatomy of aphasia revisited. Brain, 141(3), 848-862.


As with any Eveidently given the differnences in the differnet types of aphasia as shown in the diagram, Prescribed Treatment measures vary vastly different across individuals, depending on their particular diagnosis. 




 Yourganov, G., Smith, K. G., Fridriksson, J., & Rorden, C. (2015). Predicting aphasia type from brain damage measured with structural MRI. Cortex, 73, 203-215.

· What is it researching? 
· Why? What are the benefits of conducting this research?
· What is the design of the study? Is this considered a strong design in clinical research?
· This study is using structural MRI, is this the most appropriate approach for the nature of this study? 
· Sampling. It is critical for such a study to have an appropriate sample. Was the sample process robust and clear?
· Was the sample even? Would this have an impact on the results? 
· What were the findings? Did it support the researchers hypotheses? What are the implications
· Was the study restrictive in anyway, do you feel more could have been done to make us understand neurologically the different types of aphasia. 
· Future research directions? 
 
 
 
 
 
 

 

  Some individuals with chronic aphasia (i.e., lasting more than six months) can significantly improve with language therapy (Wade et al., 1986). However, 

 



Prediction of Aphasia Severity in Patients with Stroke Using dti...
https://www.mdpi.com › ...

by JK Lee · 2021 · Cited by 8 — Aphasia is defined as the impairment or a loss of language function. Its incidence rate in the acute phase of stroke ranges from 21% to 38%. The clinical ...

How is DTI different from MRI?
As DTI provides additional information regarding the brain anatomy over conventional MRI, it is regarded as a more sensitive tool to investigate normal brain development as well as congenital brain development disorders.11 Oct 2018


Diffusion Tensor Imaging (DTI) Explained - News Medical
https://www.news-medical.net › health › Diffusion-Tens...

11 Oct 2018 — Diffusion tensor imaging (DTI) is a newly developed magnetic resonance imaging (MRI) technique that analyzes the anatomy of nerve cells and ...

Investigators have compared the clinical features of aphasia with AF damage; however, to date, few studies have attempted to use DTI to predict aphasia prognoses18. DTI studies have reported differences in the asymmetry of fibre numbers in the AF of patients with and without aphasia after ischaemic stroke19.30 Jul 2020
 



Clinical and neuroimaging factors associated with aphasia ...
https://www.nature.com › scientific reports › articles

by S Lee · 2020 · Cited by 9 — Investigators have compared the clinical features of aphasia with AF damage; however, to date, few studies have attempted to use DTI to predict ...

 
 
 
 


 

 
  
 
https://www.nature.com/articles/s41598-020-69741-1

Clinical and neuroimaging factors associated with aphasia ...
https://www.nature.com › scientific reports › articles

by S Lee · 2020 · Cited by 9 — Lesion volume, cortical involvement, and the National Institutes of Health Stroke Scale score significantly predicted aphasia severity at 2 ...

Using in vivo functional and structural connectivity to predict chronic stroke aphasia deficits 
Ying Zhao, Christopher R Cox, Matthew A Lambon Ralph, Ajay D Halai
Brain, awac388, https://doi.org/10.1093/brain/awac388

Without a Brain Mapping, a clinician cannot truly know if the symptoms are neurologically based, or simply psychological/behavioral. If neurological, the brain map pinpoints which brainwave patterns and functional connections are abnormal, as well as where that abnormality exists.
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