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BACKGROUND
Over 40 different segmentation protocols
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METHODS

Assessment of
measurement Delphi panel
properties of SUs

Initial set of
gquestions

iIsagreement issues

are submitted to the Panel
answers
panel

- Stability of

segmentation

) x . Disagreement Answers are

-COI"ItrlbUthn to total issues are summarized and

hlppOcampal volume extracted anonymized

- Contribution to AD- K/

related atrophy
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METHODS

On-line questionnaire accessible with private credentials
O-levels Lickert's scale for expressing level of agreement
Boxes for a) justification to answers b) free comments

Fisher’'s exact (for Lickert) and Binomial (for dichotomized
agreement/disagreement) to evaluate statistical significance for
convergence

In subsequent rounds:
Feedback about previous answers:
a. summary of reasons for different answers
b. original answers anonymized
C. statistics about convergence on previous rounds
(d. further info when possible/necessary)



METHODS

3D models and denomination

SUs composing the total hippocampus

of individual SUs

F .T:ul Crura

i Alveus

{Fimbria

-»--

fﬁublculm Obligus
" Subiculum - Horizontal
rﬁuhmulluu = Morphology

Minkmum Hippocampus

Quantitative information for individual SUs

Interactive 2D models
representing panelists’ choices

B b T i ke of ddgapan difijics =i Ly ol i
axaimissd probodole. 18 8 dalined by 1 mEt resldrcine
gifiwrid Tor 1he icechog of sseperior willal, ladrrdd @
Caindal iesdaren sress svadslde poieiEn. 0 Bicuides

e Wl and part ol (he By of (B Bippod ampesi. W

commspauncts GO of The Waniees Pgpposam el Volesss

|Erd Baler e beal FellabuBly Mod M ks 0,002
Imdmi Falir e ead reflaliBty Fed Mis 0.9 74,

it perodedd  llaaes bows i MR W AD oooilared 20

o b b R,

8w lsbiall g dotn e Doail
b of i e

ot M orenice dud b AL

n wcw b ol Oy ilteried by o wlie of 1h 1l
BN W chali] by A8 prolncnts el Theewlee 0 &
corgklieredd @8 1N mivilieit e smpues Gl L e

s iteped o e g b et pend Joya] o el

Here o cam Dol ol edlucs st SUs (PO LE")

“To what extent do you
agree in including the (e.g.:
Alveus/Fimbria) in the
Harmonized Protocol?”

1 2 3 456 7 8 9
Do not Agree
agree



RESULTS

Assessment of
measurement
properties of SUs

Delphi panel

Initial set of
guestions

Disagreement issues
are submitted to the
panel

.

Disagreement

- Contribution to total Isesxttxrescgg
hippocampal volume

- Contribution to AD-
related atrophy

Panel
answers

- Stability of
segmentation

Answers are
summarized and
anonymized

Covers 100% of hippo proper

Captures 100% of AD atrophy
Very high IRR & TRTR: <.96




RESULTS

Likert scores

9876 5 4321
Round Median Agree Neutral Disagree p

N (%) N (%) N
Segmentation Unit selection
Inclusion of alveus/fimbria I 9 13 (81%) 0 (0%) 3 (19%) 0.021
Segmentation of subiculum (morphology - | choice) 1 7.5 11 (69%) 4 (25%) 1 (6%0) 0.006
Segmentation of subiculum (horizontal - Il choice) Il - 13 (81%) 0 (0%) 3 (19%) 0.021
Inclusion of tail end Il 9 12 (75%) 2 (12.5%) 2 (12.5%) 0.013
Harmonized Hippocampus I 8 14 (88%) 1 (6%0) 1 (6%0) 0.001
Segmentation procedures
Disambiguating amygdala with 3D navigation I 8 16 (100%0) 0 (0%) 0 (0%) <0.000
Inclusion of vestigial tissue Il - 10 (63%) - 6 (37%) n.s.
CSF pools 1 8 14 (88%) 0 (0%) 2 (12%) 0.004
Not visible structures (final definition) Il 8 16 (100%0) 0 (0%) 0 (0%) <0.000
Separating Alveus/Fimbria from fornix v 8 12 (82%) 0 (0%) 1 (8%) 0.003
AC-PC Image orientation \Y4 9 11 (79%) 2 (14%0) 1 (7%) 0.006
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Discussion

1. Harmonized Protocol

- Consensual criteria for harmonized hippo segmentation are defined
- They are translated into an operational protocol

- The Harmonized Protocol now requires validation

2. Evidence-based Delphi panel

- The justification for answers showed that the quantitative
iInformation provided was actually used to weigh pros and cons of
each choice, and complement personal experience

- Restrictive criteria for accepting decision (not just majority/median
value, but significance at stat test)

3. Benchmark images

- 5 Master Tracers are completing segmentations based on the
Harmonized Protocol, serving learning and certification of the
“naive” tracers in the validation phase



FUTURE STEPS

1. Develop a qualification environment and threshold s for
- naive tracers
- automated algorithms

2. Validate on:

- 1800 ADNI hippocampi segmented by 20 human tracers

- 20x2 (R&L) hippocampi with volume on pathology, neuronal
density, and ex vivo MR

3. Availabllity of protocol and benchmark masks:

- Until the end of validation process (summer 2013), restricted
to beta-testers based on ad hoc agreements

- Free afterwards



More info at www.hippocampal-protocol.net
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