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Acquired Language Disorders

Acquired language disorders are communication impairments that develop after language has been normally established, resulting from neurological damage rather than developmental issues. The term aphasia is used to refer to acquired language disorders. Aphasia may impact any combination of spoken language comprehension or production, reading, or writing, depending on the location and severity of the neurological damage. In most individuals, the brain regions that are most essential for language are localized to the left hemisphere of the brain, so acquired language disorders are usually caused by damage to the left hemisphere, with the most common cause being stroke. Understanding acquired language disorders provides crucial insights into the neural organization of language, while these disorders also serve as a model system for investigating fundamental principles of brain organization, neuroplasticity, and recovery that apply broadly across cognitive neuroscience.




History

In 1861, Paul Broca described an individual with a selective deficit in language production (the syndrome now known as Broca’s aphasia), which he argued was caused by damage to a specific brain region—the left inferior frontal gyrus—revealed at autopsy ((n.d.-a); (n.d.-b)). This was a seminal finding not just for the neuroscience of language but for cognitive neuroscience in general because it was one of the first compelling demonstrations of the localization of any cognitive function in the human brain (although modern research has refined important details; see (n.d.-c)). Broca subsequently observed that almost all cases of aphasia followed from damage to the left, and not the right, cerebral hemisphere, leading to the conclusion that the left hemisphere is specialized for language ((n.d.-d)).

A decade later, Carl Wernicke discovered that damage to the left temporal cortex—a different brain region than the one discovered by Broca—caused a comprehension deficit along with fluent but garbled speech production—the syndrome now known as Wernicke’s aphasia ((n.d.-e)). He then described a series of patients with qualitatively different kinds of aphasia, each of which he argued was caused by damage to different brain regions or the connections between them. Wernicke developed a sophisticated model that incorporated multiple brain regions and the pathways between them, which accounted for how different types of aphasia result from damage to the various proposed centers and pathways. Incredibly, this prescient work remains the basis for the classification of aphasia syndromes to the present day ((n.d.-f)).

Since the 1970s, the application of linguistic concepts to aphasia (e.g., (n.d.-g)) and the development of structural neuroimaging (e.g., (n.d.-h)) and functional neuroimaging (e.g., (n.d.-i)) have dramatically advanced knowledge of the nature and neural basis of acquired language disorders [see Neuroscience of Language; Neuroscience of Syntax].




Core concepts


Language is distinct from other sensory, motor, and cognitive functions

Aphasia is a disorder of central linguistic processing, not of input or output modalities. A vivid illustration of this concept is that damage to the language areas of the brain in sign language users causes fundamentally similar language disorders to those observed in spoken language speakers, even though the two rely on different modalities of transmission ((n.d.-j)). It is important to distinguish aphasia from motor speech disorders, which affect neural control of the mechanisms required for speech production, and from hearing disorders, which impact spoken language perception but leave other language functions intact.

Even in individuals whose acquired language disorders are severe, other cognitive, social, and affective functions can be largely or completely spared. For example, individuals with aphasia often have preserved abilities to perform numerical calculations, engage in logical reasoning, utilize theory of mind, make and enjoy music, and navigate their way through the world ((n.d.-k)) [see Theory of Mind]. These findings demonstrate that the language system is functionally distinct from other cognitive systems. However, although language can be selectively impaired in principle, concomitant deficits in other systems do often occur too ((n.d.-l)). This observation likely reflects the fact that brain damage often impacts multiple brain networks in parallel.



Language is comprised of multiple modular components, but they are highly interactive

Language is a complex system involving many components, including a lexicon (mental dictionary) that links arbitrary word forms to semantic or conceptual knowledge and a grammatical system that allows limitless expression by regulating the structure of sounds (phonology), words (morphology), and sentences (syntax) [see Language; Phonology; Morphology]. The study of acquired disorders of language has revealed the independence of each of these components of language through the exploration of cases in which particular components are impaired in isolation. For example, individuals with semantic variant primary progressive aphasia have profound lexical deficits but strikingly preserved grammar ((n.d.-m)). In contrast, individuals with agrammatism have preserved word knowledge but an inability to construct or comprehend sentences ((n.d.-n)). Selective deficits have been documented at even more specific levels. For example, in a careful investigation of two individual patients, one was shown to be selectively impaired in grammatical processing of verbs, whereas the other was selectively impaired in grammatical processing of nouns ((n.d.-o)). Through theoretically motivated studies of individuals with diverse manifestations of aphasia, researchers have provided compelling data bearing on the structure of the language system. This is not to imply that such striking dissociations are the norm; indeed, they are not: all the components of the language system interact closely, and most individuals with aphasia present with constellations of deficits across domains ((n.d.-p)).



Acquired language disorders are dynamic

Language disorders are not static; they change and evolve over time. Most individuals with aphasia after stroke experience some recovery of language function over time, although the extent of this recovery varies ((n.d.-q)). This raises the important question of what neural changes underlie this recovery (see below). Conversely, in individuals with neurodegenerative aphasias, language function declines over time as atrophy (cell death) spreads through the language network ((n.d.-r)).





Questions, controversies, and new developments


The emergence of network concepts

The apparent modularity of the language system has prompted the ongoing development of localizationist models of the organization of language in the brain, in which particular regions and pathways are linked to specific linguistic functions ((n.d.-s)). In contrast, others have emphasized the functional similarity of different nodes of the language network ((n.d.-t)). Bridging these two perspectives, there has been a growing appreciation among aphasia researchers of the importance of functional connectivity between brain regions ((n.d.-u)) and an understanding that brain damage affects not just the region(s) directly impacted but all of the connected regions too ((n.d.-v)).



Mechanisms of recovery

The brain mechanisms that support recovery from aphasia are only minimally understood ((n.d.-w)). It appears that neuroplasticity largely takes place within surviving language regions ((n.d.-x)) rather than involving the recruitment of new regions ((n.d.-y)) or drawing on other networks that are not uniquely specialized for language ((n.d.-z)) [see Neuroplasticity]. The role of the right hemisphere is hotly debated; although language function remains strongly dependent on the left hemisphere in most individuals with aphasia ((n.d.-aa)), there is evidence that the right hemisphere counterparts of left hemisphere language areas may contribute to recovery, especially the right temporal lobe ((n.d.-ab)).



Functional communication and quality of life

From a clinical point of view, aphasia is profoundly debilitating, with one study showing it is associated with the worst health-related quality of life out of 75 diseases and conditions, including cancer and dementia ((n.d.-ac)). However, there are many factors beside the core language disorder that contribute to quality of life, including functional communication limitations, mood disorders, and fatigue ((n.d.-ad)). The complex relationship between language function and quality of life has been neglected in cognitive science and neuroscience approaches to language disorders.





Broader connections

The current issues in acquired disorders of language—modularity, interactivity, neuroplasticity, and so on—play out in many other areas in cognitive science, such as attention, memory, motor control, and visual processing [see Attention; Visual Cognitive Neuroscience]. Because language appears to be more strongly localized to a single cerebral hemisphere than any other cognitive process, and therefore more susceptible to unilateral brain damage, it provides an excellent model system for exploring these questions.
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