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New diagnostic criteria and 
biomarkers for AD

Dubois et al., 2007; 2010 – Sperling et al., Albert et al., McKhann et al, 2011
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(Boccardi et al., JAD 2011) Extraction of maximum 
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(“LEGO blocks” or 

Segmentation Units)



Assessment of 
measurement 

properties of SUs

Operationalization 
of differences into 
segmentation units

Preliminary Phase
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Consensual Definition of Harmonized Protocol 

Assessment of 
measurement 

properties of SUs

- Stability of 
segmentation

- Contribution to total 
hippocampal volume

- Contribution to AD-
related atrophy

Delphi panel

Answers are 
summarized and 

anonymized 

Disagreement 
issues are 
extracted 

Disagreement issues 
are submitted to the 

panel 

Panel 
answers 

Initial set of 
questions 





Consensual Definition of Harmonized Protocol 

Assessment of 
measurement 

properties of SUs

- Stability of 
segmentation

- Contribution to total 
hippocampal volume

- Contribution to AD-
related atrophy

Delphi panel

Answers are 
summarized and 

anonymized 

Disagreement 
issues are 
extracted 

Disagreement issues 
are submitted to the 

panel 

Panel 
answers 

Initial set of 
questions 

5 ROUNDS

Covers 100% of hippo proper
Captures 100% of AD atrophy
Very high IRR & TRTR: <.97



Delphi-driven 
harmonized 
protocol for 
manual 
tracing 

31 pages
22 3D figures
1 summary-table
1 summary-figure



 Left Hippocampus Right Hippocampus 

 Intra-rater 1.5T vs 3T (n=10) 
2 ways 

MB 0.982 (0.930-0.996) 0.994 (0.975-0.998) 
RG 0.965 (0.867-0.991) 0.977 (0.909-0.994) 
GP 0.976 (0.908-0.994) 0.987 (0.947-0.997) 
LA 0.949 (0.757-0.988) 0.954 (0.791-0.989) 

DW 0.982 (0.931-0.996) 0.988 (0.953-0.997)  

 Inter-rater (n=10) 
5 ways 

1.5T 0.974 (0.938-0.993) 0.983 (0.958-0.995) 

 Inter-rater (n=10) 
5 ways 

3T 0.949 (0.860-0.986) 0.965 (0.897-0.991) 

 

Benchmark Images: Volume ICCs

Benchmark Images 
will be used for on-
line learning by 
naive tracers, and 
validation of 
automated 
algorithms





Benchmark Images: 3D overlap



Certification environment 



Definition of certification thresholds

Validation versus current local protocols on ADNI 
scans
-20 naïve tracers will segment hippos of 16 ADNI subjects 
using local protocols
-The same tracers will use the Harmonized Protocol on the 
same subjects, 240 hippos each (2 wanted!)
-assessment of variance due to side, trace-retrace, atrophy, 
atrophy rates, scanner, rater

Validation versus current local protocols on ADNI 

Accepting beta testers

CURRENT ACTIVITIES



Validation versus neuropathological data

Expansion of segmented ADNI subjects (and labels fo r 
automated algorithm validation) to n=150 ( funds! )

Make public: 
- segmentation protocol
- probabilistic maps
- individual masks of segmented ADNI subjects

NEXT STEPS
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