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DISCLOSURES



BACKGROUND

Need of standard hippocampal atrophy quantification :

- Biomarker for early diagnosis

- Surrogate marker tracking disease progression in clinical 
trials

- Validation of automated segmentation algorithms



HARMONIZED PROTOCOL ?



HARMONIZED PROTOCOL ?



AIM

To provide quantitative values about : 

test-retest variability
impact on total hippo volume
informativeness for differences 

between AD and controls 

For the Experts participating to the
Delphi Panel



Subjects sample

CTRL 
(n=31)

MCI (n=23) AD (n=23)
p 

MCI vs 
CTRL

p 
AD vs 
CTRL

p 
MCI vs AD

p 
AD+MCI vs 

CTRL

Age, years
75.74 
(5.18)

76.09 
(5.58)

76.30 
(5.58)

0.816 0.704 0.895 0.718

Gender, 
female

15 (48.4%) 11 (47.8%) 11 (47.8%) 0.999 0.999 0.999 0.961

Education, 
years

15.97 
(2.98)

15.57 
(3.38)

15.17 
(3.38)

0.732 0.791 0.697 0.511

CSF Aβ1-42
levels, pg/ml

242.68 
(25.21)

133.74 
(23.36)

136.04 
(26.25)

<0.0005 <0.0005 0.755 <0.0005





LEFT HIPPOCAMPUS

CTRL (n=31) MCI (n=23) AD (n=23)
p 

MCI vs CTRL
p 

AD vs CTRL
p 

MCI vs AD

p 
AD+MCI vs 

CTRL

MinH 1467 (204) 1122 (263) 1023 (251) <0,0005 <0,0005 0,199 <0,0005

Alveus/fimbria 248 (45) 232 (61) 200 (48) 0,269 <0,0005 0,055 0,01

Subiculum 243 (72) 220 (84) 213 (64) 0,279 0,118 0,754 0,121

Oblique line 196 (67) 178 (66) 176 (53) 0,338 0,262 0,936 0,207

Morphology 243 (72) 220 (84) 213 (64) 0,279 0,118 0,754 0,121

Horizontal line 234 (72) 210 (78) 211 (62) 0,243 0,221 0,957 0,153

Tail 485 (131) 383 (99) 353 (101) 0,003 <0,0005 0,307 <0,0005

Crura 190 (74) 177 (70) 146 (69) 0,538 0,034 0,14 0,101

End Tail 296 (120) 206 (76) 206 (86) 0,003 0,004 0,984 <0,0005

MaxHV 2443 (291) 1957 (348) 1788 (342) <0,0005 <0,0005 0,105 <0,0005

RIGHT HIPPOCAMPUS

CTRL (n=31) MCI (n=23) AD (n=23)
p 

MCI vs CTRL
p 

AD vs CTRL
p 

MCI vs AD

p 
AD+MCI vs 

CTRL

MinH 1462 (232) 1214 (247) 1061 (241) <0,0005 <0,0005 0,039 <0,0005

Alveus/fimbria 255 (47) 258 (71) 225 (65) 0,84 0,05 0,103 0,35

Subiculum 225 (79) 208 (89) 184 (56) 0,459 0,042 0,294 0,109

Oblique line 181 (67) 167 (71) 150 (46) 0,455 0,059 0,334 0,122

Morphology 225 (79) 208 (89) 184 (56) 0,459 0,042 0,294 0,109

Horizontal line 220 (78) 203 (83) 182 (54) 0,459 0,053 0,309 0,117

Tail 487 (151) 349 (115) 349 (131) 0,001 0,001 0,999 <0,0005

Crura 187 (75) 169 (68) 140 (69) 0,37 0,025 0,17 0,058

End Tail 301 (120) 181 (113) 209 (110) <0,0005 0,006 0,394 <0,0005

MaxHV 2429 (303) 2029 (372) 1820 (369) <0,0005 <0,0005 0,062 <0,0005



LEFT HIPPOCAMPUS

CTRL (n=31)
% of total 

hippo
MCI (n=23) AD (n=23)

% diff MCI vs 
CTRL

% MCI vs CTRL 
(impact)

% diff AD 
vs CTRL

% AD vs CTRL 
(impact)

MinH 1467 (204) 60% 1122 (263) 1023 (251) 23,5% 71% 30% 68%

Alveus/fimbria 248 (45) 10% 232 (61) 200 (48) 6,5% 3% 19% 7%

Subiculum 243 (72) 10% 220 (84) 213 (64) 9,5% 5% 12% 4,5%

Oblique line 196 (67) 8% 178 (66) 176 (53) 9% 3,5% 10% 3%

Morphology 243 (72) 10% 220 (84) 213 (64) 9,5% 5% 12% 4,5%

Horizontal line 234 (72) 9% 210 (78) 211 (62) 10% 5% 10% 3,5%

Tail 485 (131) 20% 383 (99) 353 (101) 21% 21% 27% 20,5%

Crura 190 (74) 8% 177 (70) 146 (69) 6,5% 2,5% 23% 6,5%

End Tail 296 (120) 12% 206 (76) 206 (86) 30% 18,5% 30% 14%

MaxHV 2443 (291) 100% 1957 (348) 1788 (342) 20% 100% 27% 100%

RIGHT HIPPOCAMPUS

CTRL (n=31)
% of total 

hippo
MCI (n=23) AD (n=23)

% diff MCI vs 
CTRL

% MCI vs CTRL 
(impact)

% diff AD 
vs CTRL

% AD vs CTRL 
(impact)

MinH 1462 (232) 60% 1214 (247) 1061 (241) 17% 62% 27% 66%

Alveus/fimbria 255 (47) 11% 258 (71) 225 (65) -1% -0,5% 12% 5%

Subiculum 225 (79) 9% 208 (89) 184 (56) 8% 4% 18% 6,5%

Oblique line 181 (67) 8% 167 (71) 150 (46) 8% 3,5% 17% 5%

Morphology 225 (79) 9% 208 (89) 184 (56) 8% 4% 18% 6,5%

Horizontal line 220 (78) 9% 203 (83) 182 (54) 7,5% 4% 17% 6%

Tail 487 (151) 20% 349 (115) 349 (131) 28,5% 34,5% 28,5% 22,5%

Crura 187 (75) 8% 169 (68) 140 (69) 10% 4,5% 25% 7,5%

End Tail 301 (120) 12% 181 (113) 209 (110) 40% 30% 31% 15%

MaxHV 2429 (303) 100% 2029 (372) 1820 (369) 16,5% 100% 25% 100%



Poster presentations:
Sunday, July 17: Markers for disease tracking, P1-2 99

Wednesday, July 20: Hot topics, P4-350



Delphi Panelists

PI Delphi Panelist

Barkhoff/Scheltens Wouter Henneman
George Bartzokis George Bartzokis
Richard Camicioli Richard Camicioli / Nikolai Malikhin
John Cserrnansky Lei Wang
Charles DeCarli Charles DeCarli
Leyla DeToledo-Morrell Leyla DeToledo-Morrell
Nick Fox Josephine Barnes
Mirjam Geerlings Lotte Gerritsen
Clifford Jack Clifford Jack / Greg Preboske
Ronald Killiany Ronald Killiany
John O’Brien Michael Firbank
Jens Pruessner Jens Pruessner
Hilkka Soininen Hilkka Soininen / Maija Pihlajamäki
Paul Thompson Liana Apostolova
Craig Watson Craig Watson
Christoph Hock Henrike Wolf



Delphi Panel



Delphi Panel

Subiculum – QUESTION 2



Delphi Panel

Tail End – QUESTION 3



Delphi Panel – Preliminary Results

Alveus/Fimbria 
P=0.021

Subiculum 
P=0.057 

Tail End P=0.035

Covers 100% of 
hippocampus proper

Captures 100% of 
AD-related atrophy

P for agreement 
among panelists

Global model:
P=0.001

Intra-rater (BS-BS): 0.993
Inter-rater (BS-BS): 0.985

Preliminary ICC (BS-Mayo-LONI): 0.95



Delphi – Preliminary Results

This model includes some tissue 
which is not hippocampus proper :

- A/F is white matter

- Tail end may include some 
vestigial tissue

- The medial boundary of the body 
may include some entorhinal cortex



Discussion

• The quantitative information is being used by panelists
to complement their experience in weighing pros and cons 
for the inclusion of each SU

• Controversial aspects: more Delphi rounds will be run

• The Harmonized Protocol will represent (hopefully) the 
optimal compromise for:

- Early diagnosis
- Tracking disease progression in clinical trials

- Validation of automatic segmentation algorithms 



Info

www.hippocampal-protocol.net
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