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Aphasia, a significant loss or impairment of language functions, typically as a result from an injury
to an extended (commonly left-hemispheric) network of cortical and subcortical structures, which
are largely served by the middle cerebral artery. Aphasia can follow from different types of brain
injuries, such as traumatic, stroke, brain tumor or infections. Aphasia affects 21-38% of acute
stroke patients [1-3]. It is associated with significant short- and long-term morbidity, substantial
cost of care, and a significant burden to affected individuals and their caregivers [4].

Most commonly aphasia results from an injury to the Broca- or Wernicke-Area, and depending on
the cortical localization of the injury to the brain, different forms of Aphasia can develop (Fig.1):

1. Wernicke Aphasia (WA), also called fluid, semantic, or receptive aphasia is characterised by
severely impaired auditory semantic comprehension and repetition, with fluent speech punctuated
by phonological paraphasias and neologisms [5]. Comprehension impairment in WA is apparent at
both, the word and sentence level [6]. Traditionally WA’s comprehension impairment has been
termed the “decoding deficit”, with an underlying deficit in acoustic-phonologic decoding. Patients
demonstrate an impaired auditory decoding of phonemes whilst auditory analysis of prosody
remains intact, thus leading to an apparent dissociation between comprehension in formal testing
conditions and contextual comprehension [3]. A decoding deficit is consistent with lesions in the
posterior part of the left superior temporal plane, a region associated with phonological processing

[7].
2. Broca Aphasia, or expressive aphasia (non-fluent aphasia) is characterized by the loss off or the

reduced ability to produce language (spoken or written). Individuals with Broca's aphasia have
damage to the frontal lobe of the brain.
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Figure 1: Illustration of the main
language areas located in the Broca-, and
Wernicke-Area within the left
hemisphere

3. Global Aphasia, results from damage to extensive portions of the language areas of the brain.
Individuals with global aphasia have severe communication difficulties and may be extremely
limited in their ability to speak or comprehend language.

Therapy: The most common treatment of Aphasia to date is speech therapy. However, within
current experimental approaches, recovery from symptoms like Aphasia after stroke is believed to
depend on three mechanisms: [i] recruitment of lesioned and perilesional left hemispheric regions,
[ii]] acquisition, unmasking or refinement of language processing ability in contralesional,
homologue areas of the right hemisphere, and on the other hand [iii] dysfunctional activation of the
contralesional hemisphere that may interfere with language recovery [8]. Accordingly, the role of
the right hemisphere in aphasia recovery is controversial; it has been characterised as both a
facilitator as well as a suppressor of rehabilitation. It has been shown that increased right
hemispheric recruitment is associated with improved language skills [9] whereas loss of inter-
hemispheric inhibitory influence from the lesion-affected language areas in the left hemisphere may
lead to an excessive and unwanted inhibitory control by the right over the lesioned hemisphere. In
this context, transcranial direct current stimulation (tDCS) and Transcranial Magnetic Stimulation
(TMS) has been employed to reduce excessive right hemispheric activation thereby improving
language performance in post-stroke aphasia patients [10, 11] even after discontinuation of the
intervention [12]. These changes have been ascribed to brain stimulation induced changes in
cortical excitability [13].
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