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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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Assessment of 
measurement 

properties of SUs

Operationalization
of differences into 
segmentation units

Preliminary Phase
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SUs Quantification: Reliability

 

 Intra-rater Inter-rater 

MinH  0.992 (0.980-0.997) 0.974 (0.936-0.990) 

Alveus/Fimbria 0.863 (0.687-0.944) 0.885 (0.734-0.953) 

Minimum Hippocampus + Alveus/Fimbria 0.993 (0.983-0.997) 0.973 (0.934-0.989) 

Subiculum   

  Oblique line 0.964 (0.911-0.985) 0.907 (0.781-0.962) 

  Morphology  0.981 (0.952-0.992) 0.937 (0.848-0.975) 

  Horizontal line 0.980 (0.951-0.992) 0.932 (0.836-0.972) 

Tail   

  Crura 0.998 (0.994-0.999) 0.937 (0.847-0.974) 

  Tail End 0.988 (0.971-0.995) 0.905 (0.775-0.961) 



LEFT HIPPOCAMPUS 

 CTR (n=31) % of total 
hippo 

MCI (n=23) AD (n=23) % diff MCI vs 
CTR 

% diff AD vs 
CTR 

MinH 1,467 (204) 60% 1,122 (263) 1,023 (251)   23.5% **     30% ** 

Alveus/Fimbria 248 (45) 10% 232 (61) 200 (48) 6.5%     19% ** 

Subiculum 243 (72) 10% 220 (84) 213 (64) 9.5% 12% 

  Oblique line 196 (67) 8% 178 (66) 176 (53)         9 % 10% 

  Morphology  243 (72) 10% 220 (84) 213 (64) 9.5% 12% 

  Horizontal line 234 (72) 9% 210 (78) 211 (62)         10% 10% 

Tail 485 (131) 20% 383 (99) 353 (101)  21% *      27% ** 

  Crura 190 (74) 8% 177 (70) 146 (69)   6.5%    23% * 

  Tail End 296 (120) 12% 206 (76) 206 (86)  30% *     30% * 

MaxH 2,443 (291) 100% 1,957 (348) 1,788 (342)   20% **      27% ** 

 

SUs Quantification: Informative Value





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



Drawing up of
the protocol
for manual
tracing
representing
the Delphi
criteria

32 pages
23 figures
1 summary-table
1 summary-figure







Benchmark Images Reliability

 Left Hippocampus Right Hippocampus 

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

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 levels 

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

 Inter-rater (n=10) 
5 levels 

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

 Overlapping Value (among 5) 

 0.73 0.75 
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Qualification Platform



Qualification Platform (first traning step)

  Quantitative overlapping indices  Qualitative 
evaluation 

Tracer   Dice  Jaccard  Would qualify 
this tracer? 

  1.5T 3T  1.5T 3T   
Tracer 1  .89 .91  .81 .83  YES* 
Tracer 2  .90 .90  .81 .81  YES* 
Tracer 3  .87 .90  .77 .82  NO     (*/§) 
Tracer 4  .76 .90  .73 .82  NO     § 
Tracer 5  .88 .88  .79 .79  NO     § 
Tracer 6  .87 .89  .77 .79  NO     § 
Tracer 7  .82 .88  .70 .78  NO     §§ 
Tracer 8  .85 .87  .74 .77  NO     § 
Tracer 9  .84 .86  .72 .76  NO     § 
Tracer 10  .82 .87  .70 .77  NO     §§ 
Tracer 11  .79 .82  .65 .70  NO     §§ 
 

www.hippocampal-protocol.net
hippocampal.protocol@gmail.com
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