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“Memory frees us from the tyranny of the genes.” 

 

Malcolm Brown. Neuroanatomy lecture, Bristol Medical School, 1995. 
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Since the 1950s it has been known that damage to the 

hippocampus impairs conscious long-term memory for events and 

episodes. However, the precise functional role of the hippocampus in 

episodic memory remains controversial. Hippocampal damage impairs 

the acquisition of novel episodic memories, which may suggest a role in 

processing novel stimuli. In this thesis, a series of functional magnetic 

resonance imaging (fMRI) experiments were conducted to characterise 

the human hippocampal response to novelty. The results from four 

experiments suggest a functional dissociation between anterior and 

posterior hippocampal regions with respect to the relative familiarity of 

study items. Responses in anterior hippocampus index novelty whereas 

posterior hippocampal responses index familiarity. Anterior 

hippocampal responses showed adaptation with repeated presentations 

of a given stimulus, indicating this region is sensitive to the recency of 

prior occurrence. Anterior hippocampus was also engaged by stimuli 

that violated expectation, suggesting that the anterior hippocampal role 

is processing recency of prior occurrence reflects a more general role in 

detecting mismatches between expectation and experience. This 

anterior hippocampal mismatch response may represent an important 

component of episodic memory encoding. The posterior hippocampal 

familiarity response may reflect retrieval of familiar stimuli. This 

functional segregation, within human hippocampus for the processing 

of relative familiarity, may provide a basis for understanding the 

memory deficits that arise from damage to different regions of the 

hippocampus. 
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