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A cél a képalkotas teljes folyamatanak javitasa
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Siegersma et al. Neth HeartJ (2019)
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Estimate routine-dose CT images from low-dose CT images
and hence reduce noise with the help of DL

CNNs generated images with an appearance similar to that of reference routine-
dose CT images

Wolterink JM, et al. IEEE Trans Med Imaging. 2017;36(12):2536-45.
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Complete valvular heart apparatus model from 4D cardiac CT

Complete Heart ~ Valves and Chamber
Valves Model Model

4D Cardiac CT

Learning-based framework efficiently estimated patient-specific valve parameters from
cine images.
| The method enambles automatic quantitative evaluation of the complete valvular

apparatus.
Grbic et al. Medical Image Analysis 2012

Convolutional networks to predict coronary artery wall
surface meshes for segmentation in CCTA

A quantitative evaluation on 78 coronary artery segments showed that these
meshes corresponded closely to reference annotations.

Wolterink et al. arXiv:1908.05343 (2019)
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Plakkmorfologia vizsgalata,
Uj adverz plakk-jellegzetesség keresése

Maurovich-Horvat et al., Radiology 2012
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Plakk attenuacidos mintazat

korondria CT szovettan

“Napkin-ring jel
vulnerabilis
plakkra utal”

lipiddis mag

Limitalt reprodukalhatésag!

Maurovich-Horvat et al., JACC Img 2012

Radiomika

»,Radiomika a kép egy teriletébdl szarmazd kvantitativ adatakat alakitja at
big data adathalmazokka és egy-egy eltérést tobb szaz vagy tob ezer
numerikus paraméterrel jellemez"

3D szegmentalds numerikus paraméterek (big data)

Kolossvary / Maurovich-Horvat et al. Jour Thor Img. 2018
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Kolossvary et al. JCC 2019
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Napking-ring jel radiomika alapu azonositasa
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Radiomics parameters

|| First-order statistics || Gray level co-occurrence matrix [_] Gray level run length matrix [_] Geometry statistics

Kolossvary / Maurovich-Horvat et al. Circulation CV Imaging, 2017 Dec
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Heatmap

Klaszter dendog
analizis 44 egyedi
informacio halmazt mutat

Uj képi biomarkerek azonositasa

Radiomikai
paraméterek

Konvencionalis
paraméterek
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Kolossvary / Maurovich-Horvat et al. Circulation CV Imaging, 2017 Dec
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Kolossvary / Maurovich-Horvat et al. Eur Heart J CVI 2018
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A plakk geometriai jellemz&i nagy pontossaggal
jelzik a metabolikus aktivitast
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Kolossvary / Maurovich-Horvat et al. Eur Heart J CVI 2018

Szovettani informacio meghatarozasa CT
felvételekbdl

Szévettan i s
Vizudlis értékelés ROC gérbék: instabil plakk

azonositasa

Hisztogram analizis

Stabil plakk

Frequency

HU values

Radiomika + gépi tanulds
: M: Radiomics-based machine learning (AUC=0.73)
Instabil A J M Plaque attenuation pattern (AUC=0.65)
p Ia kk Y Low attenuation plaque area (AUC=0.55)
&/ : Average HU (AUC=0.53)

Kolossvary / Maurovich-Horvat Radiology 2019




Rizikdfaktorok hatas a plakk morfologiara

e Riziké faktorok
* Kokain hasznalat
e HIV fert6zottség

Minden rizikéfaktor
egyedi hatassa
rendelkezik a plakk
morfologiaral

— Kolossvary et al. Radiology 2021
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Direct Automatic Coronary Calcium Scoring in Cardiac CT

Slice number

9 1.0 2|0 3|0 4.0 Slice 33 Registered slice with attention map

Agatston score

The method predicted calcium

scores in less than 0.3 s!

Experiments were performed using 903 cardiac CT and 1,687 chest CT scans. Intra-class
correlation coefficient between predicted and manual calcium scores was 0.98 for both
cardiac and chest CT

de Vos et al. IEEE Trans Med Imaging. 2019 Sep;38(9):2127-2138. PMID: 30794169

Deep learning for fully automated quantification of epicardial and
thoracic adipose tissue from non-Contrast CT

Automatic

250
asymptomatic
individuals.
Strong
agreement
between
automatic and
expert manual
quantification

; in< is obtained for
Computations are performed in <26 both EAT and

seconds on a standard personal 4 TAT
computer for one CT scan!
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Commandeur F et al.. IEEE Transactions on Medical Imaging. 2018
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A halalozas el6re jelzése mély tanulassal
egyetlen mellkas RTG felvétel alapjan

DL CXR-risk score identified persons at low and high risk for long-term mortality
based on a single chest radiograph(!) _
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Az Ml algoritmusok az ember szamdra lathatatlan részleteket

képesek felfedezni a képeken és az latott eltéréseket képes
nem emberi médon értelmezni
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Feasibility of using DL to detect coronary artery
disease based on facial photo

Patients C y or C y C

Four Facial Photos
Front Left 60° Right 60" Top

0.757 Ref Algorithm

Deep Learning 250% Coronary Diamond-Forrester  0.631 <0.001 Diamond-Forrester 0.623  <0.001

%é&ﬁ ‘ CAD Consortium CAD Consortium
@ Clinical Score 0894 003 Clinical Score 0652 <0001

Lin S et al. European Heart Journal (2020)
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Dose—response relationship between the number
of ‘positive facial areas’ and CAD prevalence
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Lin S et al. European Heart Journal (2020)

Semmelweis Egyetem
http://semmelweis.hu

2021. 11. 26.

13



Using face tracking for CAD screening?

‘f iTij
p A Clinical
Risk for CAD Evaluation

Deep learning

-

Community
Setting l

- | Filtering for further

testing

Facial imaging W /

‘Wide-scale screening
in population

CCTA

Kotanidis and Antoniades. European Heart Journal (2020)

COVID-19 tiidégyulladas jellemzése mesterséges
inttelligencia segitségével: 2. versus 3. hullam

Szeptember 1 — November 13, 2020 (non-B.1.1.7) 500 beteg (2. hullam)

Marcius 1 — Marcius 18, 2021 (B.1.1.7) 500 beteg (3. hullam)
[ Non-B.1.1.7
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Simon / Maurovich-Horvat et al. submitted
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COVID-19 klinikai kimenetel: 2. vs 3. hulldam
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Patients COVID-19 who were admitted to the Emergency Department at Semmelweis University between
1st September — 13th November 2020 (non-B.1.1.7 cases) 500 pts (2"¢ wave)
1st March — 18th March 2021 (B.1.1.7 cases) 500 pts (3 wave)

Simon / Maurovich-Horvat et al. submitted

Koszoruér-betegség és COVID-19 pneumonia:
complex triazs

* ML Agatston score meghatarozas
* ML pneumonia volumen mérés

2021. 11. 26.
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Elfogult mesterséges intelligencia ?
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Tudogyulladas diagnosztika

teljesitmény # dsszefliggés

A) Kérhaz

B) Kdrhaz

arXiv:1807.00431

Nem |étez6 személyek képzeletbeli MI portréi
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https://en.wikipedia.org/wiki/Generative_adversarial_network
https://arxiv.org/abs/1912.04958
https://research.nvidia.com/person/tero-karras

Orvosi képek hekkelése

Testi sériilés
Halal

Mentalis sériilés
Eletvitelvaltozas
Pénziigyi hatas

A4

https://arxiv.org/pdf/1901.03597.pdf

A jovo radiol6gusa

* Mesterséges intelligencia segitségével
hatékonyabb munkavégzés valik lehetéveé.

* Avradiolégusok orvosi képalkotd konzultansokka
valnak és a klinikusokkal szorosan egyutt

dolgozva a képalkotas el6tt és utan is
konzultalnak, segitik a személyre szabott

betegellatast.

» Future radiologists will be far better than
the radiologists of today because of machines,
not in spite of them ...”

2021. 11. 26.
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Koszonom a figyelmet!

https://semmelweis.hu/kepalkotas/

https://www.facebook.com/SemmelweisOKK
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