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Ica Seg tation
Indication & Image Reconstruction & s ' Classification &
Patient Scheduling  /\CQuisition Image Quality Qu;g:;:';’;t_m" & Reporting Prognosis

Leiner T et al. Journal of Cardlovascular Magnetic Resonance 2019;21:61
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(Limited) Clinical Al Implementation

GUTGIEER TR [ G ELE G 1,024 Radiologists

Costs of software 363 (35%)
Lack of
Knowledge 584 (56%)
High-quality image data 159 (15%)

Generalizability of Al software

- 410 (39%)
thi .
. |.ca / e‘ga |.ss.ues. 630 (61%)
Limitation in digital infrastructure

356 (35%)
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(Limited) Clinical Al Implementation

Hurdles for Al Implementation EX ZEEET[e]lel-{I383

High-quality image data 159 (15%)
Generalizability of Al software 410 (39%)
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(Limited) Clinical Al Implementation

Total Waork (%)

Data Curation Model Development
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Public Data
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The Data Issue

Small sample size

XAIM
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Diversity Issue
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Diversity Issue
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Diversity Issue
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The data problem

COVID-19 (Training Data)  COVID-19 (Unseen Data)

m Prediction | Confidence Prediction | Confidence

COVID-19 99.7% 75.1%
BNN COVID-19 95.5% COVID-19 67.1%
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The data problem

COVID-19 (Training Data)  COVID-19 (Unseen Data) Cat (Unrelated Data)

m Prediction | Confidence Prediction | Confidence

DNN COovVID-19 99.7% Non-COVID  75.1% CoviD-19 100%
BNN COoVID-19 95.5% COVID-19 67.1% COVID-19 99.8%

Prediction | Confidence
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Anonymized
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(More) Data Issues

Anonymized High quality Structured

-xAIM
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Data preparation overview

o Ethical approval
8
Label data ‘ Data access
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Structure data M
¢ — Unprocessed

image data
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Data transfer
(Local or external storage)

XAIM
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Data Storage and Transfer

Data in siloes
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Data Storage and Transfer

Local storage
Single center study
External storage
Multicenter study

Commercial Al development
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Data Storage and Transfer

Pros

Local storage Data safety
Single center study Data availability

External storage Data sharing
Multicenter study Data backup

Commercial Al development
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Data Storage and Transfer

Local storage Data safety Data sharing
Single center study Data availability

External storage Data sharing Costs
Multicenter study Data backup Fast connection

Commercial Al development
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Federated learning

A Centralized Al model development

Centralized data

tosot — storage e
S Ng g =
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Local data storage Local data storage

@ » De-identified data transfer
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Federated learning
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Medical Image File Formats

Actual image Describes image

* Image matrix dimensions

* Spatial resolution

* Reconstruction settings
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Medical Image File Formats

Generated by imaging device Facilitate post-processing

DICOM (.dcm) Analyze (.img and .hdr)
NIFTI (.nii)

Minc (.mnc)
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Image Labeling
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Image Labeling

Lung nodule: Present
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Image Labeling

Lung nodule: Present

Lung nodule: 4 mm
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Image Labeling

Lung nodule: Present  Coordinates

Lung nodule: 4 mm

Lung nodule: Benign @ tnford g Segmed
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Image Labeling

Value

Retrospective annotation
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Image Labeling

Value

Retrospective annotation
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Image Labeling

Includes clinical (EMR) information

Value

Retrospective annotation
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Image Labeling

Biopsy / lab
Follow-up / outcome

Value

Retrospective annotation
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How to Label Images

I Imaged
rrao-f’u-nnordAay; n Java
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Challenges in Data Labeling

Crowd-sourcing Experts
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Challenges in Data Labeling

Merge Merged Majority voting Final
segmentaﬁons

Il
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8
Q Label data
Report Report
Structured reporting Reality
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Deep Learning-Based 3D Segmentation of True Lumen, False Lumen,
and False Lumen Thrombosis in Type-B Aortic Dissection

Liana D. Wobben'?, Marina Codari’, Gabriel Mistelbauer®, Antonio Pepe®, Kai Higashigaito®,
Lewis D. Hahn®, Domenico Mastrodicasa’, Valery L. Tumer', Virginia Hinostroza', Kathrin Biumler',
Michael P. Fischbein®, Dominik Fleischmann', and Martin J, Willemink'

Abstract— Patients  with  initially
B aortic dissection (0TBAD) remain ot high

developing late complications. Identification of morphologic
features for Improving risk stratification of these patients

the true lumen (TL), fulse lumen (FL), and false lumen
thrombosis (FLT). Moedel | segments all labels at once,
whereas model 2 segments them sequentinlly, Best results for
TL and FL segmentation were achieved by model 2, with
median (interquartiles) Dice similarity coefficients (DSC) of
085 (0.77-0.8%) and 0.84 (0.52.0.87), respectively. For FLT
segmentation, model 1 was to model 2, with median
(intergquartiles) DSCs of 0.63 (0.40-0.75). To purely test the

L. INTRODUCTION

Medical management of initially uncomplicated type-B
aortic dissection (UTBAD) is associated with a poor long-
term survival of only 60% at five years, duc to a high
ruie of late adverse events (LAEs) [1]. Early identification
of patients who may potentially benefit from preventative
thoracic endovascular sortic repair (TEVAR) is thus highly
desirable. Several studies suggest that morphological features
extracted from computed tomography angiography (CTA)
might predict LAEs in patients with uTBAD (2], [3]. False
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DL-based 3D segmentation of TL, FL, and FLT in TBAD

: Bl Aorta
- : E True lumen (TL)
t B ralse lumen (FL)
< : B patent false lumen (PFL)
Bl ralse lumen thrombosis (FLT)
All original Aorta TL-FL
CTA scans segmenlation segmentation
o~
E
<

Original CTA Aorta TL-FL TL-PFL-FLT
scans with FLT segmentation segmentation segmentation
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DL-based 3D segmentation of TL, FL, and FLT in TBAD

Original Image Manual Model 1 Model 2

B True lumen (] Patent false lumen B False lumen thrombosis
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DL-based 3D segmentation of TL, FL, and FLT in TBAD

Dice similarity coefficients

Model  Phase Aorta TL FL PFL FLT
1

Testing 093 091-094) 0.74@71-077) 083079-0849)  0.820.79-086)  0.63 (0.40-0.78)
2

Testing 0.96(095-09)  0.86(077-088) 086 084.08%)  0.85(083.086  0.50(0.19-0.65)
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