Language Processing (from Caplan and gould, 2003)
Holist Theories
Lashley (1950) identified two functional features of holist/distributed models that determines the effect of lesions upon performance: equipotentiality and mass action. These features jointly entail that (1) lesions of similar sizes anywhere in a specified region have equivalent effects on function and (2) the magnitude of any functional deficit is directly proportional to the size of the lesion in this specified area.

Classical Localizationist Models
The first localizationist theories emerged from clinical observations in the mid- and late 19th century. The pioneers of aphasiology (Broca, Wernicke) described patients with lesions in the inferior frontal lobe whose speech was hesitant, poorly articulated and other patients with more posterior lesions in the superior temporal lobe, who had disturbances in comprehension and fluent speech with sound and word substitutions. These correlations led to the theory that language comprehension relates to the unimodal auditory association area (Wernicke’ area or Brodman 22) and that motor speech planning went on in the unimodal motor association area in Broca’s cortex (BR 44, 45) adjacent to the primary motor cortex (BR 4). These theories incorporated the idea that localization of language operation depends on the way it is related to sensory and motor processes. These ideas were extended in the 1960s and 1970s by Geschwind that word meaning was localized in the inferior parietal lobule (BR 39, 40) because word meanings consist of association between sounds and properties of objects and the inf. Par. Lobulke receive fibers from unimodal association fibers from auditory, visual and somesthetic areas.

Localization of Phonemic (phonological, phonemes: sounds of words) Processes
A great deal of research on auditory perception indicates that complex auditory patterns provoke responses in cells in the auditory association cortex in the STG. However, lesion-deficit and imaging studies show a more complex scenario. Low-level auditory baseline (such as white noise) activate both left and right temporal lobes, whereas more complex tasks , such as rehearsal, making rhyme judgements, and recognizing specific sequences of phonemes have activated parts of a larger area that includes the left inferior parietal lobule and Broca’s area.  To account for these results, it has been suggested that phonemic  processing involves several different functional operations and each of them is localized in small parts of the language area. Accordingly, phonemic recognition takes place in the auditory association cortex, but this is the case only when the listener is recognizing words unconsciously and this unconscious type of phonemic processing occurs bilaterally. Consciously controlled tasks that involves phonemes thought to take place in the inferior parietal and inferior frontal cortex.
Localization of Word Meaning (semantic ability)

Traditional neurological models maintained that the meanings of words consist of representations of physical properties, which are associated with word sounds in the inferior parietal lobule. Functional imaging studies did not support this notion. Damasio (1989) developed a closely related model, suggesting that the meanings of words included ‘retroactivation’ of neural patterns all the way back to the primary sensory cortex.


Word meaning is affected by lesions in the inferior temporal lobe. This may be partially due to visual agnosia, which results from the disruption of high level visual processing involved in object recognition that occurs in this location. Patients with semantic degeneration,  a degenerative disease that affects the anterior inferior temporal lobe, have major problems with many aspects of semantic memory and world meaning that goes beyond visual object recognition. Activation studies also implicated the inferior temporal cortex in representing word meaning. ERP studies have suggested that the N400, that arises when subjects are presented semantically anomalous sentences, originates in the inferior temporal lobe.


Activation studies also claim that the inferior frontal cortex just in front of the Broca’s area relate to semantic tasks. For example, Petersen et al., (1988) found inferior frontal activation when subjects generated verbs associated with nouns compared when they repeated the nouns. Also, making judegments about whether sentences contained synonyms or only closely semantically related words acvtivated the left inferior frontal lobe, and decreased activation in the left inferior prefrontal cortex has been reported during repeated semantic processesin of both words and pictures. 

Localization of Syntactic Operations

Syntactic comprehension deficits are typically established by showing that patients can understand sentences with simple syntactic structures and sentences with complex syntactic structures in which the relationship between nouns and verbs can be inferred from a knowledge of real-world events but not sentences with complex structures in which the relationships between nouns and verbs depend on a syntactic structure that needs to be constructed. Deficits in syntactic processing in sentence comprehension occur in all aphasic syndromes and after lesions throughout the perisylvian cortex. Converseley, patients of all types and with all lesion locations have been described with normal syntactic comprehension. These data are compatible with the idea that syntactic operations are localized, but in different locations in different individuals, in part as a reflection of how proficient they are at assigning syntactic structure and determining the meaning of sentences.  For example, Broca’s area was activated in subjects who performed the task quickly and accurately, whereas subjects who were much slower activated other structures, such as those that support short-term memory or visual imagery, to help them perform the task. 
