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Cognitively, human beings display a torrent of creativity in language use and an unlimited expressive 
capacity. Recent research on creative thinking implicates dynamic interactions between the default 
and executive control networks: the posterior cingulate cortex (PCC), dorsolateral prefrontal cortex 
(DLPFC) and medial prefrontal cortex (MPFC) (Cocchi et al., 2013; Spreng et al., 2014; Beaty et al 
2016). In the domain of creativity and language creativity considerable attention has been devoted to 
cortical regions, specifically the prefrontal cortex, whereas subcortical structures have tended to be 
omitted.  

 In this presentation we would like to focus on the neurobiological frame of creativity/flexibility of 
language use. From an evolutionary perspective, we remarkably differ from other species in cognitive 
functions due to the expansion which prefrontal cortex underwent during human evolution (Frith, and 
Dolan,  1996;  Fuster,.  2002;  DeFelipe,  2011).  Findings  have  associated  language  creativity  to 
prefrontal cortex activation during on-line processing, such as, spontaneous poetry composition task, 
where MPFC and DLPFC exhibited negative correlation during words generation (Liu et al., 2015) 
and cortical-subcortical activation during spontaneous lyrics generation (Liu et al., 2012).

However, recent research in the domain hippocampal amnesia highlights disruption in the creative use 
of online language interactions (Duff et  al.,  2009; Duff and Brown-Schmidt,.  2012; Rubin et  al., 
2014). During on-line processing, language usage requires a high level of flexibility to produce or 
combine novel expressions as well as immediate interpretation. Findings from Duff et al., 2009 show 
that hippocampal amnesic patients uttered less verbal play compared to control groups. By contrast, 
verbal  play remained intact  in  the case of  damaged ventromedial  prefrontal  cortex (Gupta et  al., 
2012). Although the hippocampus is often treated in the context of memory, Hasson et al., (2015) 
suggest  that  memory  and  ongoing  processing  are  neurobiologically  integrated  through  reshaped 
synapsis by previous knowledge. 

We would like to reinforce the notion of the hippocampal contribution to online language processing 
and creativity by examining comparative biological studies that focus on the hippocampus and other 
cognitive/flexible behaviours in mammals. For instance, hippocampal lesioned mice exhibit severe 
spatial flexibility during navigation (Ramos, and Vaquero, 2000; Kleinknecht et al., 2012). 

More generally, the aim of this presentation is to reinforce the importance of subcortical structures in 
online language processing. The range of evidence mentioned above indicates that the hippocampal 
declarative memory system may offer us more by implicating to language creativity and its on-line 
interaction.  This should encourage us to examine more closely the hippocampal-prefrontal  cortex 
connectivity (Aggleton, 2012), but also rethink about the hippocampus formation as hub of ongoing 
cognitive processing and its role in language.
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