
Why AIrtery?

• To provide the clinicals an non-
invasive tool to estimate the
severity of the stenosis.

• To predict with accuracy the
blood flow inside the coronary
arteries, via Computational Fluid
Dynamics (CFD) models.

• To enable access to the
Physicians to reliable results
allowing him for fast and
responsible decisions, within
few minutes.

• To reduce the clinical costs.

• To provide an innovative tool to
further mitigate the most
common cause of death:
Cardiovascular Artery Disease

Features

• Almost real-time CFD
simulation results by using
innovative AI-assisted Reduced
Order Models (ROMs).

• Calculation of 𝐹𝐹𝑅𝑀𝐿to estimate
the significance of coronary
stenosis.

• Intuitive Graphical User Interface
for easy operation by non-
experts

Introduction
Cardiovascular artery diseases (CAD)
are the leading cause of death for
both men and women globally.
Atherosclerotic disease is the
leading cause of death worldwide.
The total expenditure in the United
States on heart disease, which
includes health care services,
medication, and premature death,
amounts to approximately $219
billion annually.

Atherosclerosis is a disease of the
arterial wall. It is presented in
vessels of medium and large size
and in specific regions. The main
problem is that although millions of
people are sick and in a large part of
them the disease is in an advanced
stage, they do not present clinical
symptoms. The clinical
manifestation of the disease occurs
either with an ischemic episode or
with a heart attack, which is often
fatal.

Today, FEAC announces the
development of an AI-toolkit based
on numerical simulations, to provide
real-time diagnostic information
(severity of stenosis) to Physicians.

AIrtery Software

Predict Cardiovascular Artery Disease
viaAIrtery

FEAC announces the development of a 

Non-Invasive Toolkit to Predict the Arterial Flow via 

Computational Fluid Dynamics (CFD) & 

Artificial Intelligence (AI) techniques Athens (GREECE), April 2023

About CFD simulations
CFD is a numerical simulation
technique used to analyze fluid flow
behavior in various engineering and
biomedical applications. In biological
flows, CFD is used to study blood
flow in arteries, CFD models can
calculate hemodynamic parameters
such as pressure, flow rate, and wall
shear stress, which are crucial in
diagnosing and treating
cardiovascular diseases. The
advantages of using CFD in
biological flows include its non-
invasiveness, accuracy, and ability to
visualize complex flow patterns.
However, the main disadvantage of
CFD is the high computation time

About AI-assisted ROMs

The computational time required for

CFD can be significant, limiting its

real-time diagnostic use in clinical

settings.

Machine learning, on 

the other hand, 

has the potential 

to generate 

predictions 

quickly and 

accurately.
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AIrtery drives innovation

Clinical Perspective

Performing FFR involves inserting a
specialized pressure sensor-tipped
guidewire into the coronary artery.
The guidewire is advanced through
the coronary artery until it is
positioned distal to the stenosis, and
the pressure is measured using a
pressure transducer attached to the
wire. The FFR procedure typically
takes about 15-20 minutes and is
usually performed in a cardiac
catheterization laboratory under local
anesthesia. Therefore, it is important
to incorporate an effective non-
invasive method for calculating FFR
into standard clinical practice.

What is the FFR?

FFR (Fractional Flow Reserve) is a
hemodynamic indices, which is
generally considered the clinical
standard to evaluate the coronary
stenosis. FFR is calculated by dividing
the pressure measured distal to the
stenosis by the pressure measured
proximal to the stenosis. The resulting
ratio provides information on the
degree to which the stenosis is
impeding blood flow to the heart. An
FFR value of less than 0.8 indicates a
hemodynamically significant stenosis,
meaning that the blood flow is
restricted enough to potentially cause
ischemia (lack of oxygen) in the heart
muscle. A value greater than 0.8
indicates that the stenosis is not likely
to be causing ischemia and may not
require revascularization (restoring
blood flow). FFR has been shown to
be a valuable tool in guiding decisions
about coronary artery disease
management, particularly in cases
where the degree of stenosis is not
clear from imaging alone.

AIrtery

feacomp.com

• Mesh of the Coronary Tree

AIrtery workflow

The computational fluid dynamics
(CFD) method will be utilized to
compute the fractional flow
reserve (𝐹𝐹𝑅𝐶𝐹𝐷 ) using computed
tomography angiography data
(CTA). Subsequently, we will
evaluate our results with clinical
data (FFR). Afterwards, we will train
our ML model with the data from
the 𝐹𝐹𝑅𝐶𝐹𝐷 (using Multilevel Neural
Network MLNN). Our final goal is to
calculate directly the 𝐹𝐹𝑅𝑀𝐿 from CT
data within few minutes.
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FEAC’s AIrtery will transform
cardiovascular diagnostics by harnessing
the power of AI, CFD, and physics-
informed insights, equipping clinicians
with the knowledge to make precise, well-
informed decisions for exceptional patient
car.
Dimitrios Lampropoulos, CFD Engineer,
Ph.D. BioEngineering, FEAC Engineering

FEAC’s AIrtery will utilize advanced
algorithms to create a personalized 3D
model of a patient's coronary arteries
and analyze the blood flow. The goal of
the platform is to help physicians
diagnose and manage coronary artery
disease (CAD) more effectively.
Ioannis Boutopoulos, AI & CFD
Engineer, Ph.D. BioEngineering,
FEAC Engineering

33%
of all 
global deaths

Deaths 
every 
year 
from 
CVD

18.6
MILLION

Source: www.grandviewresearch.com
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Simulation-driven Product Development via Digital Twins

Structural Performance

Fluid Dynamics Performance

Acoustic Performance

Thermal Management

Electromagnetic Performance

System Performance system

Anti-Corrosion (Cathodic Protection)
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AI-assisted Real-time Applications

F
E

A
C

’s
 

E
x

p
e

rt
is

e

FEAC makes complexity possible through 
Simulation-driven Product Development. 
We bridge the Digital with the Real world.

About FEAC
FEAC Engineering P.C. is an

engineering & consulting company,
highly specialized in Simulation

Driven Product Development &
physics-based Digital Twins. The

company is based in Greece and
operates in the global market by

providing consulting services and
developing specialized simulation

software, to solve challenging &
complex engineering problems.

FEAC combines 1D-simulation (aka

system simulation) with detailed
2D/3D simulation techniques (CFD,

FEM, BEM) to build up a
comprehensive Digital Twin, of the

structure or system to be studied, not
only at the development stage but

also during operation. This allows
FEAC to create a Holistic Digital Twin

throughout the product’s or system’s
lifecycle. FEAC’s expertise is the

develop of multi-physics, high-fidelity
simulations that couple structural

mechanics, heat transfer, fluid flow,
electromagnetics, acoustics, etc., and

represent the mechanical behavior of
components under complex

environmental conditions.

Real-time digital twins is an emerging
technology which will dominate in the

following years. FEAC is one of the
pioneers in this field, as the company

is exploring this solution and already
develops workflows, methodologies

and tools to apply it in various
industrial cases, such as

Bioengineering. With this innovative
technology, FEAC can make the leap

from high-fidelity numerical models
used to predict a product’s behavior,

to Digital Twins that enable the
monitoring of a product, as they can

be solved in real-time. The state-of-
the-art in this technology is

predominantly the Reduced Order
Model (ROM) technique that replaces

the time-demanding high-fidelity
numerical model and provides

simulation results in real-time.

AIrtery combines the technical skills
of FEAC to offer an innovative

product for the Health Industry, an
industry in which FEAC is active.

FEAC – a SIEMENS partner

Due to the company’s high expertise

in Simulation, Siemens Digital

Industries Software has appointed

FEAC as a solution and technology

partner.

FEAC’s technology
• Design (CAD)

• Numerical Simulations (2D/3D)
• System Simulation (1D)

• Real-Time Digital Twins
• AI & Reduced Order Models

• Software Development
• Mechanical Engineering

FEAC’s Industries

• Aerospace / Aeronautics
• Marine

• Batteries
• Oil & Gas

• Bioengineering
• Construction

• Renewable Energy
• Accelerator Magnets

• Automotive
• Defense
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More than 150 projects 
delivered to our clients & 

partners

PROJECTS

Satisfied Clients & Partners 
from all around the world. 

CLIENTS & 
PARTNERS

- ANSYS 2014 Hall of 
Fame (1st global award)

- 2 National awards 
regarding Innovation

AWARDS

FEAC is at the forefront of 
technological innovations, 

conducting R&D and 
transforming research to 
impactfull services and 

products

INNOVATION

Ph.D. & M.Sc. Engineers & 
Physicists with technical & 

business experience, numerous 
publications and participations 

in top-notch projects 

FEAC’s TEAM

AIrtery

2023 FEAC Engineering. All Rights Reserved

FEAC Engineering P.C. : feacomp.com

General Enquiries :  info@feacomp.com

Technical Support: support@feacomp.com

Phone Representative:

+30-2613019794

+30-6947120602

BioCoStent Project

https://www.biocostent.com/
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