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ARTIFICIAL INTELLIGENCE IN CARDIOVASCULAR IMAGING

X-RAY IMAGE

Intravascular
imaging

Evaluation of
bioresorbable
vascular scaffolds

Evaluation of
metallic stents

Evaluation of
plaque and tissue
characteristics

Stent profile and
endothelial shear
stress

NUCLEAR
CARDIOLOGY

Cadmium — zinc
telluride cameras
for myocardial

Single photon
emission
computed
tomography

Positron emission
tomography

Imaging in atrial
fibrillatio

Imaging for
infective
endocarditis

ECHO
CARDIOGRAPHY

e The contractile
function of the left
ventricular
myocardium

¢ Diagnostics of the
size of the right
ventricle

e 3D trances-
ophageal
echocardiography

e Machine learning
to classify heart
attack

e Smartphone for
taking and
transmitting
echocardiography

MAGNETIC
RESONANCE
IMAGING

e Diseases of the
aorta

e [schemic heart
disease

e Cardiomyopathy

e Diseases of the
pericardium

¢ Congenital heart
defects

* Acquired heart
defects

* VVolumetric
formations of the
heart

e Study of the
pulmonary arteries

COMPUTED

TOMOGRAPHY

e Contrast-enhanced
myocardial
perfusion imaging

* 3D reconstruction,
3D printing

¢ Diagnosis of
structural changes

¢ Postoperative
assessment of
coronary stents

¢ Diagnostics of the
coronary vessels

Figure 1. Topics of current articles according to The International Journal of Cardiovascular Imaging
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ARTIFICIAL INTELLIGENCE IN CARDIOVASCULAR IMAGING

I DATA AND FEATURES

* Images

* Edges, shapes and features
¢ Color, brightness, contrast
* 2D and 3D information

e Embedded metadata

* Medical records

¢ Electronic health records

¢ Prescribing
¢ OQutcomes including mortality

¢ Patient

o Life style

¢ Diagnosis, diet
* Big data

¢ Biobanks and bioresources
* Genomics

| COMPUTATIONAL TECHNIQUES

* Supervised

* Regression analysis

® Support Vector Machines
e Random Forests
e Convolutional neural networks

* Unsupervised

* Principal component analysis
® Cluster analysis

e Combined tools
* Unsupervised and supervised

* Ensemble and boosting

>

I IMAGING APPLICATIONS

e Quantification

* Automated measures
* Image quality
* Image sorting

* Notification tools

* “Red flag” images

¢ Workflow prioritization

* Diagnostics

* Decision support

¢ Diagnosis

¢ Risk prediction for therapy

® Prognosis
¢ |schemia

Figure 2. Stages of using artificial intelligence in cardiovascular imaging
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DEEP LEARNING STAGES IN RADIOLOGY

Deep Learning in
Radiology

1. Image classification

. Object detection

. Image Segmentation and Registration

. Generation of images

. Image Transformation

Figure 3. Deep Learning Stages in Radiology
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3D PRINTING OF HEART MODELS

Figure 4. Stages of 3D printing: A) X-ray image; B) segmentation; C) 3D volumetric rendering; D) computer-aided design. E)
3D-printing printing by fused deposition modeling; F) final printed model
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VIRTUAL REALITY IN THE STUDY OF THE CARDIOVASCULAR SYSTEM

Figure 5. Subject with head-up display and hand controllers for interactive interaction (left). Stereoscopic virtual reality (right) al-
lows users to rotate, move, cut 3D models
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