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Mass conservation Propagation of characteristic variables

AU = AUy + A3Us Wf(Al,Ul)t =Wf(A1,U1)t+At
Energy conservation (Bernoulli)
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Alastruey, Parker, Sherwin. In BHR Group’s 11th Intern Conf Ch 7,401-42, 2012
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Changed with age No change with age
T Luminal diameter of larger arteries (24) Luminal diameter of remaining arteries (4)
T Length of proximal aorta (4) Length of remaining arteries (3)
T Pulse wave velocity (25) Left ventricular ejection time (9)

L Stroke volume (10)
/~ Heart rate (21)
/~ Mean blood pressure

Time to peak aortic flow (3)
Aortic reverse flow volume (1)

Charlton, Mariscal-Harana, Vennin, L1, Chowienczyk, Alastruey. Am J Physiol Heart Circ Physiol 317:H1062-85, 2019
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Aortic Root (In Vivo)
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Willemet, Chowienczyk, Alastruey, Am J Physiol Heart Circ Physiol 309:H663-75, 2015
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MeToabl oueHkM PWVa
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OYHKUMM aKTUBALUU

Activation Functlons

Slgmuld Leaky ReLU
o(z) = max(0.1z, )

tanh Maxout

tanh(z) max(w{ T + by, ws T + ba)
ReLU ELU |

max (0, z) {;EJ: 1) z i E )
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RMSE_max, mm Hg

qeremou | e w
None 0.3 0.8
PWV _br 0.3 1.7
DBP_br 0.4 4
SBP_br 4.8 5.8
LVET 0.3 0.9
SV 0.3 0.9
HR 0.25 1.0
age 0.3 0.9
LVET, SV, HR, age 0.3 2.0
DBP_br, BP_br 6.0 7.0
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OpaKkUMOHHBLIN pe3epB KPOBOTOKA
(FFR)

P Basoounamauus

_ pressure distal to the lesion (Pq)
P, FFR =

S aortic pressure (P,,)

FFR =1 —— 3poposbiit yenosek

FER <0.75 Heobxoanmo
B CTEHTMpPOBaHWE
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FFR_inv
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dakTopsl, Bausomue Ha FFR

1. l'eomeTpuqa, cTeneHb CTEHO3a

2. CepoevHbin Bbibpoc, gasnenne, PWV
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Janne M. J. Huttunenl, Leo Karkkainen, Harri Lindholm. Pulse transit time estimation of aortic pulse wave velocity and
blood pressure using machine learning and simulated training data, 2019
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Pressure distal to stenosis Port
FFR = . .
Pressure proximal to stenosis - Py
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APsp = aspQ + bsp Q.
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basa naHHbIX 3D CTEHO30B:
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Hcrounuk: “Combining reduced-order models and deep learning for fast
and accurate Fractional Flow Reserve prediction”, L.O. Muller
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