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Introduction: Although measurement of total hippocampal volume 1s considered as an important hallmark of Alzheimer' s disease (AD) [1], recent
evidence demonstrated that atrophies of hippocampal subregions might be more sensitive in predicting this neurodegenerative disease [2]. The vast
majority of neuroimaging papers investigating this topic are focused on the difference between AD and patients with mild cognitive impairment
(MCI), not considering the impact of MCI patients who will or not convert in AD. For this reason, the aim of this study was to determine 1f

measurements of hippocampal subfields provide advantages over total hippocampal volume for discriminating these groups
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Figure 1: Example of hippocampal subfield segmentation obtained by Freesurfer.
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[3]. To evaluate the mmpact of hippocampal atrophy in discriminating the
insurgence of AD-like phenotypes we used three classification methods:
Support Vector Machine, Naive Bayesian Classifier and Neural Networks
Classifier.

Table 1: Clinical characteristics of subjects

Results: Taking into account only the total hippocampal volume, all classification models reached a sensitivity of about 66% 1n discriminating
between c-MCI and nc-MCI. Otherwise, classification analysis considering all segmenting subfields increased accuracy to diagnose c-MCI
from 68% to 72%. Statistical comparisons among subfields suggested that subiculum and presubiculum are more informative than the other
hippocampal subregions in discriminating between nc-MCI and ¢c-MCI, with AUC values of 0.76 and 0.77 respectively.
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Figure 2: Comparison of performances of three classification methods (SVM, NBC and NNC) in discriminating between ¢c-MCI and nc-MCI,
obtained by using A) the whole Normalized Hippocampal Volume or B) the Normalized Hippocampal Subfield Volumes. C) ROC curve showing
the individual discriminant power of each hippocampal subregion in classify the insurgence of AD-like phenotypes

Discussion:

Our work 1s one of the first multivariate neuroimaging study which addresses the potential of hippocampal subfield volumetry in improving the
diagnostic accuracy for distinguishing early AD from nc-MCI. The obtained accuracy improvement confirmed the hypothesis that
microstructural changes in the hippocampal subregions may have a higher specificity, thus reinforcing a better identification of MCl-related
neurodegenerative processes. In particular, among all hippocampal subfields, subiculum and presubiculum demonstrated the greatest
discriminant power in distinguishing nc-MCI from c¢-MCI. This pattern of hippocampal subfield loss 1s in agreement with previous post-
mortem and neuroimaging studies, highlighting the role of the subicular region in AD-related neurodegenerative processes .
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