HEtMHoLTZ [ 1| HELMHOLTZ ="MIC dkuQ

Metadata MEDICAL IMAGE COMPUTING

GERMAN
Collaboration H I I M AG I N G- CANCER RESEARCH CENTER

IN THE HELMHOLTZ ASSOCIATION

<

HAMC

Insights from Acquiring Open Medical Imaging ¢
Datasets for Foundation Model Development

Stefan Dvoretskii *,°> // Paul Jager *,* // Fabian Isensee *,* // Tassilo Wald *,* // Constantin Ulrich " // Lucas Kulla *,> // Philipp Schader *,%,° // Klaus
Maier-Hein ', // Josh Moore ° // Marco Nolden *,2°

' Division of Medical Computing, Deutsches Krebsforschungszentrum (DKFZ) Heidelberg German Cancer Research Center (DKFZ) Heidelberg, Division of Medical Image Computing, Germany; ? Faculty of Mathematics and Computer Science, Heidelberg
University, Heidelberg, Germany; ® Pattern Analysis and Learning Group, Department of Radiation Oncology, Heidelberg University Hospital, Heidelberg, Germany; * Helmholtz Imaging, German Cancer Research Center (DKFZ), Heidelberg, Germany; °
Helmholtz Metadata Collaboration (HMC) Hub Health, German Cancer Research Center (DKFZ), Heidelberg, Germany; * German Biolmaging, University of Konstanz, Germany

Background
9 How to get (meta)data
*Foundation Model for Radiology involves a huge amount of clinical imaging volumes Al_ready’)

=\Ve made a list of open clinical imaging datasets — UK Biobank, NAKO, HCP and others
Data concepts like FAIR Digital Object or a FAIR

Data Point provide basis for machine data access.
=\We look into the problems and suggest helpful concepts Some data portals provide good data overview

mechanisms. There may even be FAIR-compliant

Data for Radiological Datasets are not APIs behind,
Foundation Model machine-actionable s
We ended up doing a lot by hand. This was time

=Some open clinical imaging datasets were not machine-actionable and accessible
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and effort consuming.
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A lot of described problems could be seen
through the FAIR data guidelines lens.

Indexed data
repositories

Findable ~ Persistent
Identifiers (PIDs)

.
MedSAM CT image datasets (Isensee, Jager et al. Nat Methods 2021) |1

- ) Data Portal Summary 142 65,066 51.38 TB 511,830
‘e Data Release 17.0 December 04, 2023 ﬁ Collections “‘ Cases Data Volume II__ Image Series
Dataset Name Modality =~ Segmentation Targets # of scans
AbdomenCT-1K [1], [2] o Liver, kidneys, pancreas, spleen 1056
Adrenal-ACC-Ki67* [3]-[5] cT Adrenocortical carcinoma 53 Accessible Standard Open, free protocol Authentication, CELL bR TISSUE- DR ABOUT ~ RESOURCES ~  SUBMISSIONS. ~
AMOS-CT [6] CT Abdominal organ 200 communications where necessary _ )
AutoPET [7] PET-CT Whole-body tumor 900 @ protocol " » ® OO OOO
COVID-19 Seg. Challenge [8], [9] CT COVID-19 infections 199 .c ® .<: - \ e
COVID-19-CT-Seg [10] CT COVID-19 infections, left lung, and right lung 20 —X )
GLIS-RT [11] i § Head tumor 75 -
HCC-TACE-Seg* [5], [12] CT Liver cancer 70 ;
HECKTOR [13] PET.CT Head and neck tumor 524 Thestlm;ge Da;a Ri;oﬁrce (IDR:tyls a pUbl: r;posvtor: of i (;mage da’::as:tsﬂ‘rf:y [;ubllsh;:l s;u:ntﬂ’ic
uaies, wnere ecommun can submit, searcn and access nign-quau 10-Image aata
glggl?ll\;ilil[gf] (C} II;Iiedﬂz;?rt?J;or, renal artery, renal vein 17000 Interoperable EOCaL Vocab::ges e .’ - b _ \
KiTS [17] CT Kidney, tumor, cyst 489 @ : ‘ - - ¢ N
LNQ2023 * [18] Gl Mediastinal lymph node 393 p {b : o . ) :
Lymph Nodes [19], [20] CT Lymph nodes 176 Q’Q’@ \
MSD-Colon Tumor [21] % Colon tumor 126 2 —
MSD-Hepatic Tumor [21] CT Hepatic tumor 303 o OQ oy, - L ' ' ) i "
MSD-Lung Tumor [21] CT Lung tumor 96 o ¢S
MSD-Pancreas [21] CT Pancreas, pancreas tumor 281
MSD-Spleen [21] CT Spleen 61 Reusable Usage license Provenance Community 82 Studies 8.050.408 Images 162 TB
NSCLC Pleural Effusion [5], [22],[23] CT Pleural effusion 78 standards
NSCLC Radiogenomics [24] i Lung Tumor 88 c—
ORG [25] i Whole-body organs 140 Group Studies by type
SegTHOR [26] CT Esophagus, heart, aorta, trachea 40
StructSeg™ [27] o K Nasopharyngeal cancer and lung cancer, with OAR and GTV 50 ’ .... ] ..-.. a4 .
TotalSegmentator [28] CT Whole body organs 1204 ‘ ’ :
WORD* [29] CT Abdominal organs 150 H.. ..
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MedSAM CT image datasets (Ma et al. Nat. Communications, 2024) One of the FAIR guidelines summaries. Source: Australian Research Data Commons
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(O Ob/@o/ Foundation Models require a lot of data. It is

Data iInstructive that public data is machine-actionable.
dentifier With modern developments like data spaces and
Sita rdzrds B Code trusted research environments, we should
define what Al-ready means and how to organize

Our data list contained observations count, <<?>\

imaging targets, anatomical regions, pathology,
provisioning and license information; data owner

contact, imaging modalities information, number of
sequences, geographical region and scanner
metadata, as well as free-format remarks. FAIR Digital Object schema

Metadata
data curation for all stakeholders.

Y Anatomical 3 b Y Any targets not denscly annctated?” % ‘ Y Uscabke for Scientific

- Dataset Name (might be ambiguous) umes (N) Region ” Main dataset topic Targets at pixel levsl Targats atinstanca level Targets at image loval  (0.c. only a subset lasions) Label types [sanity checkl  Pathologies annctated?  Non Pathological ROl annotated? ~ Provision Status Licence pubdlication Weights Publishable Data Ownar (Emai’) Platform Nccoss §
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) 1 ING 1010 Tung v ung nodule detection Nodulas mzelignantbanion Pivelleved . X v N v Foand coline [directly Jownhadabie) « COCRY 0 v v v TCIA v (downlna
Ncrth Amzrnican Prodreme Lengitudina Study (NAPLS

- - - - - - - -

& Fublic
ACRIN 6CG7 €104 Dreast v Dreast MRI v v v I'cund crlin cly Jownlbadabie} ~ CCDY 40 v - - ICla » (downloa
OBIA L O Full Bed p@ Chinese Cancer Imaging v v v Feund cnline [2ocass request raquired) ~ v v - Onm Viehsite v Or Raqu
Dukz Broast Cance: VRI £.161 Brcast «» Ercast Cancer breact Pixel levd

' AOMIC 1D0100C Bian v v v *  Duownluaded v CCBY-5A40 v e v Yuu v OperNeuro

‘ Rauncing haxes of pamary Fiihlic
Duka-Breast-Cance™-VREI 5161 Breast v Invesive breast cancer lesion Boundng-bax = N v Y *  Found cnline directy Jownbadatie) ~ CCBY-NC40 v v Y ICla v (downloa
Longilucinzl bvaluation of Fzmisal Frontalemporal Uementia

v v v v - v v v

Z Mclanoma, lymphoma, lung Mclanema, lymphema, lung concar
AutoPET 2022 Challengs 1,014 UERE M cancer segmenistion sagmantation Pixeldevedl > B v *  Feund crline [socass tequast raquiced) ~ TCIA Resircted v - v TCIA v Or Raqu
Lunaib 268 Lung * Lunjnodule detection Nodulea Bcundng-bax - N * N = NotDefined -~ v - v .

. dneirdtional Corsortinr o 5 zin Veagping (ICBM -

: L'l'-u £ nol sure tinta J glice labzks) | Fublic

Olo N CRA PHY | AT «IP ARl Abcominal v Polypsin cnlon Shee indices for polyp lecations Weak (8 g soribbles) v v v Found cofine directly downbhadable) « CCRY S0 v v . TCA v (downlna

B Public
ISPY2 | Bresst Dynamc Contrast Enhancad MRI Tna 2668 Broast v Drugresponse n brastcancer  Tumor Pixellovel - v «  Fecund crline [directly Jownloadakle) CCBY 40 v - v TCIA v (downloa

v Cluical
Ped atric Brain Tumors Unil 1D Bran v  lumcr s2gmeniation edema ce fumcer Pixel-level = b « N v NotDetined v Cus:cm DUA v - v Cocoperation * Frivale

ke MR < X N
FasiMRI Knes C00C Legs * fastar Extemal Labels v v *  Downloades v Cusiom DUA v v v Own Viebsle * Or Requ

Tumer szgmeniation and Grand

~ Hecxtor MICCAI Chalerge 698 Heac ardNeck + outcome pradictior Pixeldevel o & v N v  Downloadet & praprocessedicurated Custom DUA v v v Chzliznge v Or Raqu

= Al
Era™$2020 2.66C| Bran v+ Eran Tumcr Segrentetion who e tumor, tumor corz, enhancing tumor Nixel-level - Y « N »  Downloadec & preproceased/curatec  ~ Cua:om DUA - Yea - Yea v Own Vebaite + [legiatrat

- DASISG Bran v v v v v v Yes v Yes v Cwn Vebsite

Mublic
CT Images in CCVID 18 Lung = Covid 19 No Labal - Feund crfine [dircctly dJownbadokle) ~ - - - TCIA * (downloa
Cem-CAN Dataset Bran * Hedtw Braln No Label v Downloadec v Cus:om DUA v v v Own V/ehsite * Or Requ
! Fublic
Acvancec- MKl -Breast.Lesions b 311 Breast v EBroastlesone Hixellovel + Imagedeve w Found criine directdy dJownldadaktle) « cCBY 490 v v v HCIA v (downloa
Mublic
Nicois UPENN GBM 3,301 Bran = Gliobasoma Pixel levdd Found crlin roctly downbadatie) ~ CCBYNC40 - - - TCIA « (downloa
- head and neck squemous c=ll Fubilc
- TCIAHNSCC Heau didd Nedk - aunuing ‘HNSCC) Clinial Jale sye-levd Fourd urfine direclly Jownloadalde) = TCIA Resa tded v - v TCIA v (downlua
-
s.L, nght & J lfi" ey, galkladcer
pl _,. %] cmach, sorta, infenor
u-:'ll o | r=as ]l adr=qal cla
Abdominzlmi li-s1gan Ij el tacdar Grand Aftar
AMOS 2022 600 Abcominal ¥ ssgmentation p (9-4.-:!-& ule Plxelevdd - * N ¥  Downloade( v CC BY-NC-5A v Yes v Yes v Cheliznge v Registal
-

! Frhlic

IXI Dataset Bran ¥ Healty Braln No Label v v v Downloadec v CC BY-5A 30 v v v Own V/ebsite * (downloa

Our dataset list snippet. Some columns and rows, like scanner and geographical information, are not shown.
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