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Introduction & Research Motivation

• The development of computational models able to make 
patient-specific predictions and infer non-measurable 
parameters is one of the main objectives of personalized 
medicine [1].

• We rely on a geometric segmentation of the thoracic 
aorta network composed of ascending aorta, aortic arch, 
upper cerebral branches and mid-lower thoracic 
descending aorta.

• We use a Finite Volume solver (FV) [2] and 0D-PINNs to 
predict the flow in the descending aorta (DA) and 
compare within-vitro and in-vivo data.

• We divide the thoracic aorta in different segments 
corresponding to each artery. Ascending Aorta (AA), 
upper cerebral branches (Brachiocephalic Artery (BCA), 
Left Common Carotid Artery (LCCA), Left Subclavian 
Artery (LSA)) and the mid-lower thoracic Descending 
Aorta (DA). 

Discussion and future work
-This work presents a novel 0D-PINN framework that combines 0D modeling of elastic arterial vessel 
networks with Physics-Informed Neural Networks.

-In the in-vitro whole-body mock arterial system of 37 silicone arteries, the method infers the 
silicone Young’s modulus using only luminal area data, with around 6% error, while also 
reconstructing flow and pressure waveforms. 

-In the in-vivo clinical scenario of a young healthy adult, 0D-PINNs reconstruct non-measurable 
aortic and cerebral flow/pressure signals with around 5% error, including hidden aortic root flow 
from non-invasive carotid pressure data.

In-vivo thoracic aorta

• We study the application of 0D-
PINNs to the aortic thoracic 
network analyzed in [5]. 

• The authors in [5] collected MRI 
measurements of a healthy 
adult’s thoracic aortic network, 
they segmented and accurately 
characterized the geometry of 
the different vessels.

• Figure shows the 0D-PINN 
reconstruction of the flow rate and 
pressure over time for the 
different vessels in the thoracic 
aortic network, trained with in-
vivo data. 

• There are discrepancies between 
the waves reconstructed by the 
0D-PINN and the in-vivo 
measurements, because the 0D-
PINN was trained using the 0D 
model, which assumes strong 
simplifications.
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• We combine Physics-
Informed Neural 
Networks [3, 4] with 
0D models of arterial 
networks.

• 0D-PINNs include the 
mass and momentum 
equation. They are 
tested in two different 
scenarios.
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