Module 27: Speech and Language
Guidelines
For the multiple choice exam for module 27, you should be able to:
· Be familiar with cortical regions most associated with language and speech in humans (lateral hemispheres near lateral fissure, including Broca’s and Wernicke’s areas)

Language depends on association cortex in lateral hemispheres near lateral fissure (a.k.a. sylvian fissure) 
Language regions connect internally and externally to - Dorsolateral prefrontal cortex (DLPFC) Lateral inferior temporal (IT) cortex - indirectly to limbic structures 

Wernicke – understanding written and spoken word, incorrect word selection
Broca’s area – production of speech 

Location of cortical language centers differs between language modalities 
· Written language involves cortex closer to visual areas 
· Sign language involves cortex closer to motor cortex governing hands 
· Speech involves cortex closer to motor cortex governing mouth 
Subcortical regions also have a role 
· Partial aphasia associates with damage to caudate nuclei, putamen and thalamus 


· Be generally familiar with the symptoms and underlying damaged brain regions associated with three aphasias: Broca’s aphasia, Wernicke’s aphasia and conduction aphasia

Wernicke – understanding written and spoken word, incorrect word selection
Broca’s area – production of speech 
Conduction – can understand and speek (with some errors) can’t repeat speech they heard

· Be familiar with lateralization of language and speech, including knowledge of which components of language/speech are typically lateralized to the left, and which are typically lateralized to the right

Lateralization: Left brain dominance 
Typically, grammar, syntax, vocabulary, and assembly of sounds into words are localized to left hemisphere - Right-handed people ~98% have left hemisphere dominance - Non-right-handed people 60-65% have left hemisphere dominance 15-20% have right hemisphere dominance ~20% have no clear hemisphere dominance 

Lateralization: Right brain functions 
Non-dominant (typically right) hemisphere is still involved in language processing - Understanding of some words - Perception of emotion in language - Infer mood and intentions of the speaker - ‘That was a clever thing to do’ - Also help produce appropriate stress, timing and intonation in 
speech - Role in overall comprehension - Right brain lesions impair ordering of sentences into a narrative - Can understand individual sentence, but difficulty in ascertaining meaning across multiple sentences - Role in non-literal comprehension - Understanding of metaphors - Appreciation of humour in language 

Lateralization: Sign language 
Marked similarities in brain regions associated with sign language compared with heard/spoken language 
· Damage to left hemisphere causes deficits in sign production and comprehension, Signing aphasias 
· Damage to right hemisphere did not generate similar aphasias - Impairments in emotional components of sign language were reported

· Understand the differences in functionality conveyed by the dorsal and ventral speech pathways

Ventral ‘what’ pathway 
· Converts acoustic inputs into recognized phonemes 
· Superior temporal gyrus 
· Assembles phonemes into recognized words 
· [bookmark: _GoBack]Middle temporal gyrus 
· Associates meanings with those words 
· Bilaterally in anterior inferior temporal (IT) lobe 
· Pathway is activated automatically and unconsciously during spoken word comprehension 

Dorsal pathway 
· Activated in tasks involving conscious and/or controlled generation of language, manipulation of language, and verbal working memory 
· Thinking of something you are going to say 
· Deliberately generating rhymes 
· Remembering a phrase 
· Pathways from superior temporal gyrus to the interface between sensory and motor areas 
· Near anterior insula and premotor cortex 


