UNH\I;;C;RE MICCAI?VOM"B&;;M/*W

ot v Radboud
MODENA £ REGGIO EMILIA Universiteit

TOOTH
FAIRY




Tooth Fairy: Supervised and Semi-Supervised
Maxillofacial Image Segmentation Challenge

Joint-event for MICCAI 2023 Challenges:
* ToothFairy - A Cone-Beam Computed
Tomography Segmentation Challenge

TOOTHFAIRY

* Semi-supervised Teeth Segmentation Challenges (STS-2D & STS-3D)
This competition consists of two tracks:
e STS-2D: Semi-supervised Tooth Segmentation on Panoramic X-ray Image
e STS-3D: Semi-supervised Tooth Segmentation on Cone Beam Computed
Tomography Volume
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08:00-08:15

08:15-08:30

08:30-08:45

08:45 - 09:00

09:00-09:15

09:15-09:30

09:30-09:45

09:45 - 10:00

10:00-10:30

10:30-12:30

Scheduling

Opening - Presentation of the Challenges

Speakers: Federico Bolelli, Luca Lumetti, Costantino Grana, and Yagi Wang

Inferior Alveolar Nerve Segmentation in CBCT images using Connectivity-Based
Selective Re-training

Speaker: Yusheng Liu

Improved IAN Segmentation

Speaker: Haoshen Wang

Closing The Gap: Towards Connected Segmentations of the Inferior Alveolar Canal

Speaker: Yannick Kirchhoff

Global Reference Attention Guided Segmentation

Speaker: Tomasz Szczepanski

Contribution to the ToothFairy Challenge

Speaker: Marek Wodzinski

A triplanar nn-UNet approach for maxillofacial nerve segmentation

Speaker: Vicent Caselles Ballester

Prize/Award Delivering

Speakers: Federico Bolelli, Luca Lumetti, and Costantino Grana

Coffee Break

STS: Semi-supervised Teeth Segmentation Challenge

Speakers: Yagi Wang



Organizers

MODENA E REGGIO EMILIA UniVersiteit

Federico Bolelli

University of Modena and Reggio Emilia, Italy
federico.bolelli@unimore.it

Luca Lumetti

University of Modena and Reggio Emilia, Italy
luca.lumetti@unimore.it

Mattia Di Bartolomeo

University of Modena and Reggio Emilia, Italy
mattiadiba@hotmail.it

Shankeeth Vinayahalingam

Radboud University, Netherlands
shankeeth.vinayahalingam@radboudumc.nl

Arrigo Pellacani

University of Modena and Reggio Emilia, Italy
arrigo.pellacani@libero.it

Alexandre Anesi

University of Modena and Reggio Emilia, Italy
alexandre.anesi@unimore.it

Bram van Ginneken

Radboud University, Netherlands
bram.vanfinneken@radboudumc.nl

Costantino Grana

University of Modena and Reggio Emilia, Italy
costantino.grana@unimore.it



Submissions from all over the world!
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Thanks to all the participants!
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Contents lists available at ScienceDirect

Medical Image Analysis

OT SERVTER journal homepage: www.elsevier.com/locate/media = =

Segmenting the Inferior Alveolar Canal in CBCTs Volumes: the ToothFairy Challenge

Federico Bolelli®*, Luca Lumetti®, Shankeeth Vinayahalingam®, Mattia Di Bartolomeo®, Arrigo Pellacani?, Niels van Nistelrooij®,
Pieter van Lierop®, Yusheng Liu9, Rui Xin9, Tao Yang?, Lisheng Wang®, Haoshen Wang®, Chenfan Xu®, Zhiming Cui®, Marek
Wodzinskif, Henning Miiller!, Yannick Kirchhoftf“®? Maximilian R. Rokuss*2, Klaus Maier-Hein®, Jaechwan Han!, Wan Kim/,
Tae-Hoon Yong!, Byungsun Choi', Vicent Caselles Ballester®, Alexandre Anesi®, Bram van Ginneken®, Costantino Grana®

@ University of Modena and Reggio Emilia, Department of Engineering "Enzo Ferrari”, Italy

PRadboud University Medical Center, Amsterdam

©Unit of Dentistry and Maxillo-Facial Surgery, Surgery, Dentistry, Maternity and Infant Department, University of Verona, Italy
Institute of Image Processing and Pattern Recognition, Department of Automation, Shanghai Jiao Tong University, Shanghai, China
“School of Biomedical Engineering, ShanghaiTech University, Shanghai, China

fGerman Cancer Research Center (DKFZ), Heidelberg, Division of Medical Image Computing, Germany

SFaculty of Mathematics and Computer Science, Heidelberg University, Germany

hHIDSS4Health - Helmholtz Information and Data Science School for Health, Karlsruhe/Heidelberg, Germany

! Pattern Analysis and Learning Group, Department of Radiation Oncology, Heidelberg University Hospital, Germany

10sstem Implant Laboratory, Seoul, Korea

KUniversitat Oberta de Catalunya, Spain
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Submitted Algorithms

e Everyone used UNet or some of its
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Submitted Algorithms

* Everyone used UNet or some of its
variants, like nnUNet;

* Alot of augmentations both at train and
test time;

* Few algorithms have exploited sparse
annotation;

* But everyone employed the secondary
dataset with self- or semi-supervised
approaches;

e Asfar as we know, no one employed
external data, nor pretrained networks;




Submitted Algorithms

Focal Loss = -a; - (1 — py)Y - log(p;)

* Everyone used UNet or some of its
variants, like nnUNet;
* Alot of augmentations both at train and

test time;
N : :
: 22 (pi-gi * Few algorithms have exploited sparse
Dice Loss = 1 - =* (Pi9i) nnotation:
2i=1(Pi*+gi) /

* But everyone employed the secondary
dataset with self- or semi-supervised

approaches;
N » As far as we know, no one employed
loU Loss = 1 - 2i (Pi*9i) external data, nor pretrained networks;
Z’i\il(pﬁgi - Di'gi) » All losses usually employed in medical

imaging have been considered;
* No one have used a single loss but
combined two or more;

1
CE Loss = ‘Nzlivzl[:)’i -log (p) + (1 —y;) - log(1 — py)]



Submitted Algorithms
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[1*] Bolelli, ., Allegretti, S., Baraldi, L., & Grana, C. (2019). Spaghetti
Labeling: Directed Acyclic Graphs for Block-based Connected Components
Labeling. IEEE Transactions on Image Processing, 29, 1999-2012.

Everyone used UNet or some of its
variants, like nnUNet;

A lot of augmentations both at train and
test time;

Few algorithms have exploited sparse
annotation;

But everyone employed the secondary
dataset with self- or semi-supervised
approaches;

As far as we know, no one employed
external data, nor pretrained networks;
All losses usually employed in medical
imaging have been considered;

No one have used a single loss but
combined two or more;

Someone have used CCL [1*] as pre- or
post-processing algorithm
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Final Results

Algorithm
IAN_Model
NerSeg 01
ToothFairy_MW
nnzahnpasta
gmai_stu

STU

stu
ToothFairy_AVGUNet

submit_test

ToothFairy Example Code
SSLAIAN

gmai_baseline

LQ1

IAN_Seg

Triplanar Nerve Segmentation Algorithm ADaS lab (first try)

APPUNet3D
ToothF

zahnpasta

Created

10 Aug. 2023
10 Aug. 2023
11 Aug. 2023
15 Aug. 2023
13 Aug. 2023
16 Aug. 2023
16 Aug. 2023
10 Aug. 2023
10 Aug. 2023
15 Aug. 2023
10 Aug. 2023
15 Aug. 2023
5 Sept. 2023
15 Aug. 2023
16 Aug. 2023
14 Aug. 2023
15 Aug. 2023
16 Aug. 2023
12 Aug. 2023
14 Aug. 2023

15 Aug. 2023

Mean Paosition
1
2
3

4.5

6.5

9.5
10
10
12.5
14
16
16.5
17
18
18.5
18.5

20



Congratulations to the Winners!
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MICCAI 2024

MARRAKESH - MOROCCO
6-10 OCTOBER 2024

MICCAI Goes
To Africa
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