
Relationship between hippocampal subfields and category cued recall in 
AD and PDD: a multimodal MRI study

OBJECTIVE: We investigate how changes in whole hippocampus and hippocampal subfields relate to memory recall in different
forms of dementia, as Alzheimer’s Disease (AD) and Parkinson’s Disease with Dementia (PDD) 
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MATERIALS AND METHODS: Twenty-two AD subjects, 18 PDD and 17 healthy controls were recruited for a study protocol in 
which a multimodal 3T-MRI hippocampal evaluation (whole-brain T1-weighted and Diffusion Tensor Imaging [DTI]) was combined 
with a hippocampal targeted neuropsychological assessment (Free and Cued Selective Reminding Test [FCSRT]). Macro- and 
micro-structural features (volume; shape; mean diffusivity [MD]; fractional anisotropy [FA]) of bilateral hippocampi (whole and 
subfields) were obtained. Correlations between MRI-derived parameters and neuropsychological evaluations were performed 

RESULTS: Compared to controls, AD showed a reduction in total hippocampal volume and in almost all subfields, with a MD 
increase in the same regions, whereas PDD displayed a volume loss, less severe than AD, more evident in the CA2-3 and 
presubiculum subfields, without a clear consensual MD increase. In the comparison between AD and PDD, the multimodal analysis
allowed us to identify that subiculum, CA1 and CA4-DG were the subfields differently involved in these diseases. Interestingly the 
same subregions correlated with immediate and delayed total recall items (ITR and DTR) of FCSRT, thus suggesting that these 
subfields play a role in the total cued recall

CONCLUSIONS: Our study provides compelling new evidence that hippocampal subregions had different vulnerability to damage 
related to different forms of dementia. Moreover, the combination of the in vivo analysis of hippocampal subfields with the FCSRT 
paradigm provided important insights into whether changes within specific hippocampal subfields are related to the different mnesic 
profile in AD and PDD patients
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