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During evolution, the human being was the only creature that achieved to adapt biologically evolved complex

language3. Therefore, the cerebral architecture of spoken language differs fundamentally from the neural or-

ganization of written language, which represents a purely cultural achievement23. According to a currently

popular view, spoken language developed from a “proto-sign” language, given that there were evolutionary

considerable advantages connected to spoken language2. In the contemporary form, spoken language and sign

language are therefore both naturally developed complex communications systems that enable an exchange of

information between individuals, based on a circumscribed control system and implemented very similarly in

the human brain13.

Since the establishment of imaging techniques for investigating cognitive functions in the human brain for about

fifteen years ago, the knowledge about the neural signature of language in the human brain has changed rad-

ically15. While at the beginning of the 21th century one adhered to the classical neurological model, which

primarily postulated the existence of two language centres (the inferior frontal “Broca’s area” and the superior

temporal “Wernicke’s area”) in the left hemisphere21, it is now believed that a widely branched network of

cortical hubs, knodes, and modules in the left and in the right hemisphere is involved in the processing of

speech perception and expression5,11,22. In turn, these modules are connected to each other by major inter-

and intra-hemispheric fibres of white matter and consequently guarantee the exchange of information on diverse

levels of linguistic and primarily acoustic respectively visual-motoric information4. The areas that are relevant

for sign and spoken language are concentrated in the territory around the left and the right Sylvian fissure

and establish the “core language system”14,24. In respect of language acquisition, vital importance has been

attached to the question of labor division, because it has been shown that the perisylvian regions of the right

hemisphere are optimized for the processing of pre-linguistic information7,10,18–20.

The latest neurobiological models emphasize the importance of the integration of aspects from spatial and tem-

poral processing of language relevant information in the human brain6. They draw a highly complex picture of

language processing, which integrates and processes semantic, syntactic, and prosodic information by referring

to various dorsal and ventral streams1,25. So far, there has been little effort to reconcile the process require-

ments of these models with the neuroanatomical architecture at the micro- and macroscopic level. However,

there is evidence to suggest that perisylvian macro- and microscopic hemispherical asymmetries, which possess

a specific importance for the functioning of certain areas while processing language, exist8,9,12,16,17.

The talk is going to give you a wide overview about the current research concerning the connection between

spoken language and the human brain and will inform you about possible parallels and differences between

neural signatures of spoken language and sign language.
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[10] Hervé PY, Zago L, Petit L, Mazoyer B, Tzourio-Mazoyer N (2013): Revisiting human hemispheric specialization
with neuroimaging. Trends Cog. Sci. 17:69–80.

[11] Hickok G (2009): Functional neuroanatomy of language. Phys. Life Rev. 6:121–143.

[12] Hutsler J, Galuske RAW (2003): The specialized structure of human language cortex: pyramidal cell size asymme-
tries within auditory and language-associated regions of the temporal lobes. Brain Lang. 86:226–242.

[13] MacSweeney M, Capek CM, Campbell R, Woll B (2008): The signing brain: the neurobiology of sign language.
Trends Cog. Sci. 12:432–440.

[14] MacSweeney M, Woll B, Campbell R, McGuire PK, David AS, Williams SCR, Suckling J, Calvert GA, Brammer
MJ (2002): Neural systems underlying British Sign Language and audio-visual English processing in native users.
Brain 125:1583–1593.

[15] Meyer M (2008): Functions of the left and right posterior temporal lobes during segmental and suprasegmental
speech perception. Z. Neuropsy. 19:93–102.

[16] Meyer M, Liem F, Hirsiger S, Jäncke L, Hänggi J (2013): Cortical surface area and cortical thickness demonstrate
differential structural asymmetry in auditory-related areas of the human cortex. Cereb. Cortex Epub ahead of print,
doi:10.1098/rstb.2007.2160.

[17] Meyer M, Toepel U, Keller J, Nussbaumer D, Zysset S, Friederici AD (2007): Neuroplasticity of sign language:
Implications from structural and functional brain imaging. Restor. Neurol. Neurosci. 25:335–351.

[18] Perani D, Saccuman MC, Scifo P, Awander A, Spada D, Baldoli C, Poloniato A, Lohmann G, Friederici AD (2011):
Neural language networks at birth. Proc. Natl. Acad. Sci. U. S. A. 108:16056–16061.

[19] Perani D, Saccuman MC, Scifo P, Spada D, Andreolli G, Rovelli R, Baldoli C, Koelsch S (2010): Functional
specializations for music processing in the human newborn brain. Proc. Natl. Acad. Sci. U. S. A. 107:4758–4763.

[20] Poeppel D (2003): The analysis of speech in different temporal integration windows: cerebral lateralization as
“asymmetric sampling in time”. Speech Communication 41:245–255.

[21] Price CJ (2000): The anatomy of language: contributions from functional neuroimaging. J. Anat. 197:335–359.

[22] Price CJ (2012): A review and synthesis of the first 20 years of PET and fMRI studies of heard speech, spoken
language and reading. NeuroImage 62:816–847.
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