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Objective

The use hippocampal volumetry as a biomarker of Alzheimer’s 
Disease (AD) requires standard operating procedures. A Delphi 
panel of experts converged on a Harmonized Protocol (HP) for 
manual segmentation from magnetic resonance images (MRIs).

To produce benchmark images of hippocampal segmentation 
reflecting the HP, to be released publicly as the gold standard for 
human tracers and algorithms.

Methods
The consensual HP criteria were written in a document, open to corrections based on the feedback 
received during the project. Based on the HP, 5 expert tracers from independent centres segmented 
a sample of 40 hippocampi from 10 ADNI (Alzheimer's Disease Neuroimaging Initiative) subjects 
scanned at both 1.5T and 3T (Table 1). Segmentations were examined slice-by-slice; volume 
reliability was computed through absolute and consistency 5-level intraclass correlation coefficients 
(ICC). Dice similarity coefficients were computed based on a formula adapted for 5 raters (5 x 
intersection of the 5 segmentations / sum of the 5 absolute volumes). Tracers were asked to correct 
their segmentation when it diverted from the HP. Whenever the tracers’ mistakes could be attributed 
to ambiguities in the HP written description, this was edited, resent to panelists for checking the 
adherence to the Delphi decisions, and to tracers for improving segmentation.

Results
Two rounds of corrections were asked to tracers. One round of corrections was applied to the HP. Reliability values for the corrected segmentations were: lowest absolute 5-level intra-rater, 
ICC 0.943 (95% CI 0.335-0.989); lowest inter-rater: ICC 0.943 (0.791-0.986) (Table 2). The mean 5-level inter-rater values were ICC 0.96 (absolute) and ICC 0.98 (consistency). Overlapping 
reliability among the 5 tracers was 0.73 for 1.5T and 0.75 for 3T images (Figures 1 and 2).

Conclusions
The HP showed to produce very reliable manual segmentations. The obtained 
hippocampal segmentations appear as an appropriate benchmark set for certification 
of tracers who will carry out the validation of the HP.
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Figure 2: Segmentations of the 5 expert tracers on a sample benchmark image
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Figure 1: Box-plots 
of similarity 
coefficients denoting 
spatial overlap of 
segmentations 
among the 5 expert 
tracers for the 
benchmark labels
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