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Challenge Agenda

14:00 - Keynote Talk 1: Ali Gholipour, "Fetal neuroimage
analysis: tools and resources"”

14:45 - Challenge Overview

15:15 - Break

15:30 - Presentations from the top teams
16:30 - Break

16:45 - Speed Round Team Talks

17:05 - Keynote Talk 2: Moriah Thomason, "The fetal brain
In context: Interactive relations between maternal prenatal
stress, fetal brain connectivity and gestational age at
delivery"

17:50 - Winners Announced

www.miccai2021.org
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Challenge Organizers

Hdngwei» (ABran) Li Meritxell Bach Cuadra

Roxane Licandro Andras Jakab Priscille de Dumast Bjoern Menze
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Ali Gholipour
"Fetal neuroimage analysis: tools and resources”
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Challenge Purpose

A Fetal MRI is a valuable tool for investigating the neurological development of fetuses,
especially in those with congenital disorders

A Segmentation and g_uantification of the complex, rapidly changing fetal brain morphology
would improve the diagnostic process

A However, manual segmentation is time consuming, with large inter-annotator variability,
and prone to errors

> ) Challenge MICCAI
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The purpose of this challenge is to
encourage teams to develop automatic
multi-class segmentation methods of
the developing human fetal brain.

23.9 weeks 34.8 weeks
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Challenges in Fetal Brain Segmentation

A Physiology and structures of the human brain are constantly
growing and developing throughout gestation.

A Quality of the images can be poor due to fetal and maternal
movement and imaging artefacts.

Gestational Weeks

www.miccai2021.org
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Challenges In Fetal Brain Segmentation

A The boundary between tissues is often unclear due to partial
volume effects.

A Structures in a pathological fetal brain can have a different
morphology than those in a non-pathological brain.

Spina Bifida Ventriculomegaly
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Challenge Dataset

A Two different reconstruction methods were used:

1. S. Tourbier, X. Bresson, P. Hagmann, J.-P. Thiran, R. Meul 1, and M. B
efficient total variation algorithm for super-resolution in fetal brain MRI with adaptive
regul ar malsRTK -atps://gihub.com/Medical-Image-Analysis-
Laboratory/mialsuperresolutiontoolkit)

2. M. Kuklisova-Murgasova, G. Quaghebeur, M. A. Rutherford, J. V. Hajnal, and J. A.
Schnabel, AReconstruction of fetal brain N
outl i er r e atpsaditlab.cdm/nRTakeprez/irtk-simple)

A Varying image qualities were included:
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A Quality Ratings determined based on ratings from three experts

www.miccai2021.org


https://github.com/Medical-Image-Analysis-Laboratory/mialsuperresolutiontoolkit
https://gitlab.com/mariadeprez/irtk-simple
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Challenge Training Dataset
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A 80 T2-weighted fetal brain reconstructions with a corresponding label map

External Cerebrospinal Fluid
Grey Matter
White Matter

. Ventricles

Cerebellum

Deep Grey Matter
Brainstem / Spinal Cord
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A Neurotypical and pathological brains, and are across a range of gestational ages
(20-35 gestational weeks).

A The data was acquired using 1.5T and 3T GE scanners
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Challenge Training Dataset

FeTA Dataset is available on Synapse:

https://www.synapse.org/#!'Synapse:syn25649159/wiki/610
007

JiCU3E

Fetal Tissue Annotation Challenge - FeTA MIC..

Synapse ID: syn25649159 @ DOl 10.7303/syn25649159 Storage Location: Synapse Storage 2 Project Settings ~

WIKI @ FILES @ TABLES @ DISCUSSION DOCKER @
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Evaluation Criteria

A Metrics:
A Dice Similarity Coefficient
A Volume Similarity
A 95t percentile Hausdorff Distance

A Alltthree metrics were calculated for each label for each fetal brain reconstruction in the testing
set.

A The mean was calculated, and the participating algorithms will be ranked from low to high
(HD95), and from high to low (DSC, VS).

A The three rankings were added together for each label, and the algorithm with the highest
ranking was ranked first.

& : y Challenge MicCAl fICU3E

A Additional Rankings:

A Separate the testing set into the following categories:
A Non-Pathological Cases and Pathological Cases
A Image Reconstruction Quality: Excellent, Good, Poor

www.miccai2021.org
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Participating Teams
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Submission Overview

A Total algorithms: 21

A 6 Algorithms made their code available online
A Neural Networks: All

A U-Nets: 19 (1 DensNET, 1 V-Net)

A Data Augmentation: 19 algorithms

A Pre-trained Backbone: 3

A External, Publically Available Dataset Used: 2

A 2D: 8 (2 of which then used a label fusion step, 1 used
Input in all orientations)

A 3D: 13 (7 used 3D patches)

www.miccai2021.org
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U-Net Overview
14
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Loss Functions
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Dice Loss and Dice Loss Other Custom Loss Lovasz-Softmax Binary Cross- Modified Dice Dice Loss, Cross

Cross Entropy loss Entropy Entropy,
Hausdorff
Distance
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Validation Dataset
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A 40 volumes:
A 20 mialSRTK reconstructions
A 20 IRTK reconstructions 6
A Quality
A Excellent (n=11)
A Good (n=25)
A Poor (n=4)
A Pathologies

A Neurotypical (n=15),
Pathological (n=25)

EN

Pathology

I neurotypical
pathological

Number of subjects

N

20 22 24 26 28 30 32 34 36
Gestational Age (weeks)

www.miccai2021.org



24™ INTERNATIONAL CONFERENCE ON MEDICAL IMAGE
COMPUTING & COMPUTER ASSISTED INTERVENTION ’
September 27 - October 1, 2021 e Strasbourg, FRANCE 3 F e 1 A H
n r o ) [unversiy [| ] .
l lgk E E I \ \\‘ Y, / Challenge MICCAI Il of Strasbourg "C‘Jae

Label 1 - eCSF
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