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We are drowning In
Healthcare data
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Will Al help radiologists survive the data deluge?
https://www.auntminnie.com/index.aspx?sec=senl&sub=vol21 04&pag=dis&IltemID=132366




Bottle neck for radiology
Increasing number of complex and data heavy examinations in
radiology and limited human resources to deal with it!

MR (PET) scans Ultrasound

CT (PET) scans }

Radlographs
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Can Al can help radiologists tackle these challenges?

“Al is not going to
replace us --it's

The Problem :
going to save us by
improving

productivity and

allowing us to keep

We need to find areas where Al Pk )/ pace with imaging

can help us save more time - so 1\ 1 gl
we can spend our time more .\ i I
wisely and put our efforts where

it's needed.”

Dr. Mikael Boesen
Professor, MSk Radiologist
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But... there is An inconvenient truth: Al needs LOTS of data

* To reach an accuracy comparable to that of a radiologist, a neural
network needs to be trained on 100.000+ annotated medical images.

* With pre-pretrained networks, a neural network needs 100-1000
Images.
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Challenges with current Al algorithms

European Radiology (2001) 31:3797-3804
hittps:/fdolorg/10.1007/s00330-021-07892-

IMAGING INFORMATICS AND ARTIFICIAL INTELLIGENCE
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Diagnostic Accuracy and Failure Mode Analysis of a Deep
Learning Algorithm for the Detection of Cervical Spine

Fractures

AF. Woter, MLE. Larson, 1. Garrett., and J-FP . Yua




So why aren’t we seeing more Al success stories YET?

* Lots of research is focused on the models — \}

 We have incredibly sophisticated techniques ‘ :; ¢ v‘i
e W

* BUT...bottlenecks are the access to, and quality of ™% O\
Q¢

the datal

* We need training data, and that data needs to be “fresh” “clean”,
“continous” and “representative”

This works well in the lab but please remember:

“Data from the real world is an absolute mess”’

Courtesy Professor Neal Bangeter, Imperial College, London, UK



Herlev og Gentofte
Hospital

Al — from Idea to Clinical use — need for data

Idea/Need (Data)

Prototype (Data)

Proof of Concept (Data) Phase 1-3
Development, test and validation(Data)

CE- og FDA-approval

NoakwbRE

Purchase of licence/algoritm
Clinical validation of algorithms and
domaine adoption (Data)

8. Competence development

9. Organisational readyness Phase 4

10.Implementation of algoritms (Data) "Real World

11.Quality control (Data) evidence
(Most algorithms

12.Real World Value (Data) do not have this

13.Continous approval (Data) information - yet)



Challenges with
current Al algorithms

“Responsible Al”

FIGURE 1: RESPONSIBLE Al - KEY AREAS AND ISSUES
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https://eprints.soton.ac.uk/426307/1/Responsible_Al_Consultation_Public_Recommendations_V1.0.pdf




What i1s RAIT?

« Collaboration between Herlev-Gentofte og Bispebjerg-
Frederiksberg aiming to be a national template for working with Al

- Competetion free zone

* Focus on fast-track test and clinical implementering of Al methods
in radiology in public-private collaborations

« Our mission is to accelerate the development and implementation
of transformative medical Al applications in radiology to advance

patient health and save lives.
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Radiological Al testcenter te

ﬁ Academic

RAIT.dk 'Psy°“°'°gy

CORE COMPETANCES

E ;
Structure and Data Laws and

Teaching, Governance
Dissemination, -

Clinical

Currently 12+ multidiciplinary persons
including 4 PhD'’s




RAIT Molecyle  DOECRNES _

Was founded | August 2020 from two
Signature Al Grant of a total of 11,5
mio Danish kr to RAIT from
The Danish Government in a public

private partnership

RegionH / Syd
Reumatologisk
Ortopaedkirurgisk

Radiobotics

RegionH Radiologisk Al —_—
L dicinsk
H‘j';'ﬂzﬂ:diﬁi';':k \ Projekt: SmartChest Testcenter (RAIT)

Automatisk diagnose pﬁ,ﬂ[&&ﬂ&q

Enlitic til lungesygdom IT og Server

Implementerings- .
akademia Q
g, T hg

Medical dostor Christion Hedeager Krag
CLOTFINDER - Detection of blood clots and
cerebral hemorage with Al and implementation
of the algorithm

of abnormal ve normal chest x-ray with Al

Gastrokirurgisk

Reg ionH/ ° PAr?ale(?tesioIogE:A
Institut for e pee
Psykologi

KU




Development of cloud platform in
collaboration with CIMT and Microsoft Azure
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* Our current and future PACS systems is not in general build to these tasks
and thus cannot be expected to deliver this infrastructure

The solution is called "MEDNET”

REGION

Courtsy of: PhD fellow in RAIT, Mathias Willadsen Brejnebgl



Neccesary infrastructure == Al succes!
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Public private partnership: RAIT, Transregional innovation network, Rigshopistalet, CAMES
og Depatment if Radiology SDU, DIKU DTU, DataFAIR, Microsoft, Siemens, Roche, Radiobotics
Cerebriu and several other private pharma and lifescience partners




Bispebjerg-Frederiksberg og Herlev-Gentofte Hospital

MEDNET fit the scope in EU FA.LLR principles

The need infrastructure for Al in radiology to succeed
Data sharing should be the norm

Iindable / \Ccessible Interoperable I {eusable

EU published principles in 2016
https://en.wikipedia.org/wiki/FAIR_data
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Bispebjerg-Frederiksberg og Herlev-Gentofte Hospital

5 biggest diagnostic challenges in RAIT outside the current implementations projects

« Longitudinal control and segmentation of indeterminate pulmonary nodules

« Triage of chest X-ray in normal and abnormal examinations - Expediated reporting
of chest CT and chest X-Ray

« Detection and triage of (acute) cerebral symptoms / trauma

« Detection and triage of bone fractures

« Detection and predictions of neuro degenrative diseases




To be continued....©
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Bispebjerg og Frederiksberg Hospital

Simply not enough radiologists to keep up with the growing amount of images at hospitals

©  ©

Development in images and radiologists UK 2013-2017
MRI CT = Radiologists (full time equivalent)
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The Royal College of Radiologists (2017): Sokolovskaya, E., et al. "The effect of faster reporting speed for imaging studies on the
= UK workforce census 2016 report. number of misses and interpretation errors: a pilot study." Journal of the American
i ’ College of Radiology 12.7 (2015): 683-688.
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