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One of the most widely
used schemes for
brain mapping came
from Korbinian
Brodmann(1909), who
plit the cortex into 52
different areas and
assigned each a
number (many of
these Brodmann
areas have since been
subdivided.
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https://en.wikipedia.org/wiki/Korbinian_Brodmann
https://en.wikipedia.org/wiki/Brodmann_areas

Brodmann areas 3, 1 and 2: primary
somatosensory cortex;

= area 4: primary motor cortex;
= area 17: primary visual cortex;

nd 42 correspond closely
ry auditory cortex.

» aregs 44 and 45 (left) correspond to
spgech and language.

igher order functions of the
association cortical areas are also
consistently localized to the same
Brodmann areas by
neurophysiological, functional
imaging, and other methods.

Oleyyb az b

Aroa 4 Areas 1,2,3

i Primary
P L
fimary moloe Conex e
corlex
Aroas 44, 45 Arca 4
cortox
..'.' A,u.:}g"o “."‘.\. ".; - Frree o
yilA, Wornicky's ared /‘ o % e
3y %
= A 1 - “
S d o
. \Al 3
Ares 22 ¢ i ) .
Primary sudtory > « 00 Primary visual cortox
corlex
Brodmann's cytolechtonic map (1909): Brodmann’s cytotechtonic map (1909):
Lateral surface Medial surlaco



6 Souss 0 (S

4 \
temporal poles
- J
superior, middle, The left
and inferior frontal hemlsphgre,l
regions are superior, ][mgjd e,
mplicated. temporal regions
/) \_Temp glons

External features of cerebrum

* 3 poles
* 3 surfaces
* 3 borders
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v' superior temporal regions, frontal regions, and homologues to left
hemisphere language areas are implicated
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Imaging Studies of Language
Processing

» sub-word-level processing,
» word processing,

» sentence-level processing,
» discourse processing,

» |dioms and metaphor

» These findings complement and extend the traditional
neuropsychological model of language

 Wernicke’'s area is involved in semantic processing,
 Broca'’s area is involved in syntax and production,

task-fMRI




Phonology and Orthography

®» Speech processing begins bilaterally in the superior temporal gyrus, which
includes the primary and secondary auditory processing regions. Imaging
studies have demonsirated activation of this region in the processing of both
linguistic and nonlinguistic sounds.

» Phonological processing was specific to the left middle-temporal gyrus

» Regarding the maintenance of phonological information (e.g., for deciding if
two words rhyme or for a memory task) has implicated the inferior frontal
gyrus and adjacent areas in phonological processing.

Posterior temporal regions, including Wernicke’s area and the supra marginal
gyrus have also been implicated in phonological processing.

These regions may underlie the translation of orthographic symbols to
phonemic representations but there is evidence that they play a role in
phonological processing.




= |nifial speech processing appears to occur in the bilateral femporal
lobes, with left lateralized processing occurring with higher levels of
processing (i.e., phonological processing).

= Visual language processing begins in the occipital cortex and involves
several regions near the boundary of the occipital and temporal lobes
(e.g., left angular gyrus, bilateral fusiform gyrus, posterior inferior-
’remporal regions, occipital temporal sulcus, supramarginal gyrus,
Wernicke’'s areaq).

» The putative function of these regions is to identify orthographic forms
and to translate these forms into a phonological representation.

= The inferior frontal region in the right hemisphere is involved in detecting
the emotional content of prosody.
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Theory of word structure in the
brain

®» Theory of word structure in the brain in which it is
asserted that words are Hebbian cell assemblies that link
orthographic, phonological, and meaning-specific
information.

» “vision words” have distributed representations that
iInclude temporal regions (phonological word-form
representation) as well as areas in the occipital lobe
(semantic information), whereas motor words (such as
verbs) have representations that span temporal regions
as well as frontal areas in and around the motor cortices.
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» Similar right hemisphere regions appear to be active during the processing of
abstract nouns. In addition, the superior temporal regions of both hemispheres
have shown activation related to the processing of the semantics related o
word forms.

» Posterior temporal regions (in and around Wernicke's area) have been
implicated in wordform access and production, semantic processing, and in
some phonological tasks.

® regions near or in the left angular gyrus may serve as a word-form center,
though there is debate on this issue. Other regions believed to be involved in
word processing are the fusiform gyrus (bilaterally) and the left supramarginal

gyrus.

» Finally, studies of word-level processing have revealed the surprising role of the
cerebellum in cognitive tasks. The cerebellum was activated during higher-level
tasks.
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Discourse Processing

» Studies of discourse processing have been of two types.

» The first type is concerned with the general processing that goes into
comprehending connected discourse .

/ » The second type is concerned with the processing of specific aspects of
discourse, such as apprehending the moral or theme of a text (e.g., Nichelli
et al. 1995).

Active and passive story listening activated the temporal poles bilaterally,
the superior temporal gyrus bilaterally, and the left middle temporal gyrus.




Discourse Processing

» The general finding that discourse processing involves extensive right
hemisphere regions

» the activation of the temporal poles during discourse comprehension
appears to be unique

» These findings argue that the right hemisphere activation observed in these
experiments is not simply the recruitment of more processing resources. The
activation noted in the precuneus (a region with extensive links to other
cortical regions and implicated in memory processes) suggests that the
right frontal activation associated with discourse processing might be the
result of particular memory processes needed to create a coherent story
representation.
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the left middle and

superior frontal gyri—corresponding

to the left dorsomedial prefrontal
(DMPFC) cortex
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https://www.sciencedirect.com/topics/medicine-and-dentistry/angular-gyrus
https://www.sciencedirect.com/topics/medicine-and-dentistry/middle-temporal-gyrus
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The Contribution of the Corpus Callosum to
Language Lateralization

. 2016 Apr 20; 36(16): 4522-4533.
doi:


https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4837685/
https://dx.doi.org/10.1523/JNEUROSCI.3850-14.2016
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