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Methodological choices in Coordinate-Based Meta-Analysis:
do we need a meta-meta level?

Jordi Manuello, PhD
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CBMA in a nutshell

Experiment 2 Experiment 3

[Main aim is to test convergence across previously published results]




CBMA in a nutshell

Image based Coordinates based
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CBMASs bypass the lack of shared whole-brain statistical maps




[ Whole-brain maps are estimated from peak coordinates]




GingerALE 3.0.2

Tests spatial convergence

& Seed-based d Mapping

formerly "Signed Differential Mapping"

Tests effect size

Doesn’t model effect direction
(e.g. increase vs decrease)

Do model effect direction
(e.g. increase vs decrease)

Can’t model null results

Can model null results

Doesn’t allow meta-regression

Allows meta-regression

Optimized for Brainmap database

Not related with specific databases

[Should we consider ALE and SDM alternative algorithms?}
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Our replication attempt
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Our replication attempt

[Original study (2019)]

Separate analysis for each effect direction

[Replication (2022)]

Both effect directions combined

Secondary analysis of the subset of
studies that controlled for brain volume

Same subset analysed but with
SDM instead

Secondary analysis of studies with
participants < 12yo or >18yo

Meta-regression with mean age
of the sample

Additional analysis including
9 studies reporting null results
identified in the original paper
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Figure 1. Brain cluster of gray matter reduction in subjects with attention-deficit/hyper-activity

disorder compared to typically developing controls (brain volume sub-analysis). Results are TFCE-

based FWER corrected at 0.05. The PSI-SDM findings are visualized as coronal, sagittal, and axial . o

slices (2-D cortical, subcortical, and cerebellar view). (LIIOla et al‘) 2 022)

[GM reduction in ADHD patients (brain volume corrected studies Only)}
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A recent (scary!) real case...

m National Library of Medicine

National Center for Biotechnology Information

PublfQed

MY CUSTOM FILTERS

Edit custom filters

RESULTS BY YEAR

Reset

20222026

Login

( ( "MRI"[tiab] OR "magnetic resonance imaging"[tiab] OR "magnetic resor X m

Advanced Create alert Create RSS User Guide

Email Send to Sort by: | Best match Display options %

2,380 results Page 1 of238 > >

[ ] Aerobic Exercise Alters Brain Function and Structure in Parkinson's Disease: A
1 Randomized Controlled Trial.

cite Johansson ME, Cameron IGM, Van der Kolk NM, de Vries NM, Klimars E, Toni |, Bloem BR, Helmich
RC.
Ann Neurol. 2022 Feb;91(2):203-216. doi: 10.1002/ana.26291. Epub 2022 Jan 19.
PMID: 34951063 Free PMC article. Clinical Trial.
OBJECTIVE: Randomized clinical trials have shown that aerobic exercise attenuates motor symptom
progression in Parkinson's disease, but the underlying neural mechanisms are unclear. Here, we

investigated how aerobic exercise influences disease-related functional and ...

How can we manage such a massive screaning phase?




...and a (still unheard) proposal

Comntents lists available at
Meuroscience and Biobehavioral Reviews

journal homapage: w

Six actions to improve detection of critical features for neuroimaging
coordinate-based meta-analysis preparation

Jordi Manuelle ™", Tommaso Costa™"" , Franco Cauda ™ ™", Donato Liloia™

Six actions to improve neuroimaging CBMA preparation

LA

1
Report x-y-z foci in a table in
the main text

2
Make clear the voxel-wise and whole
brain nature of the analyses

3
Include the keyword
“CBMA compatible”

4
Provide the x-y-z foci
analyzed in the CBMA

5
Adhere to a standard protocol
for CBMAs

6
Implement dedicated filters
“Voxel-wise and whole brain”
“Foci available”
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The few available

automatic tools

are focused on content categorization




To sum up!

CBMAS still represent a powerfull way to test results convergence

Available algorithms are rarelly compared
(and maybe poorely comparable indeed)

We need a practical or conceptual solution to make data selection feasible



CBMAT: a MATLAB toolbox for data preparation and post hoc analyses
in neuroimaging meta-analyses

Jordi Manuello'?? - Donato Liloia'? - Annachiara Crocetta'? - Franco Cauda'?* - Tommaso Costa'?**

TECHNICAL REPORT WILEY

BACON: A tool for reverse inference in brain activation
and alteration

Tommaso Costa’?? | Jordi Manuello*?? | Mario Ferraro®* |

Donato Liloia»*®© | AndreaNani*?®© | Peter T.Fox>®*® | Jack Lancaster™®

Franco Cauda’*?

RESEARCH

A Minimum Bayes Factor Based Threshold for Activation

Likelihood Estimation

Tommaso Costa’™? - Donato Liloia™? - Franco Cauda'™ - Peter T. Fox** . Francesca Dalla Mutta® - Sergio Duca'* -
Jordi Manuella'-

Code available on figshare
https://doi.org/10.6084/m9.figshare.21621162



Thanks a lot!
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