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1 COLLECT PATIENT-SPECIFIC
DEMOGRAPHIC AND HEALTH DATA

2 MEASURE PATIENT’S SYSTOLIC,
DIASTOLIC, AND HEART RATE
BY ANY NON-INVASIVE METHOD

3 RECORD A SINGLE BLOCK OF A DISTAL
PRESSURE WAVEFORM,
WITHIN AN ARBITRARY TIME WINDOW

4.a RECOVER VALUES OF PROXIMAL
PRESSURE AND FLOW RATE
FROM THE COUPLED SYSTEM

4.b DETERMINE NEW VALUES OF PROXIMAL
PRESSURE AND FLOW RATE

PARAMETRIC
IDENTIFICATION

4.C ITERATIVELY REFINE PARAMETERS
OF THE COUPLED SYSTEM
UNTIL PRE-SET TOLERANCE IS REACHED

5 CALCULATING OF A CENTRAL ARTERIAL
PRESSURE AND A PROXIMAL FLOW
RATE USING THE RESULTS OF THE
PARAMETRIC IDENTIFICATION
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2WM: two-element Windkessel model
of Otto Frank
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Frank O. Die Grundform des Arteriellen Pulses .
Zeitschrift fur Biologie. 1899;37: 483-526

3WM: three-element Windkessel model
of Nicolaas Westerhof
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Westerhof N et al. Analog studies of the human systemic arterial tree.
J Biomech. 1969; 2(2):121-143

4WM: four-element Windkessel model
of Nikos Stergiopulos
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Stergiopulos N et al. Total arterial inertance as the fourth element of the windkessel model.
Am ] Physiol. 1999; 276(1):H81-88
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P 9in — pressure and flow rate at the inlet od compartment

Pout Gour — pressure and flow rate at the outlet od compartment

, Ry, C, L ~ proximal and distal resistance, compliance and inertance
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CRL: building-block of lumped-parameter model
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1-CRL: 1-compartment CRL lumped-parameter model
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2-CRL: 2-compartment CRL lumped-parameter model
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n-CRL: n-compartment CRL [umped-parameter model
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P g -pressure and flow rate at inlet and outlet of compartments
R, L, C -resistance, inertance, and compliance
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(a) vascular compartment functional block
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(b) heart chamber functional block
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R, valve 4
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2 4 -pressure and flow rate at inlet

in_l and outlet of compartments

R, L, C -resistance, inertance,

and compliance

X - time-varying elastance (E) or
myocardial fiber stress and strain (MF)
of heart chamber

(c) double closed-loop central compartment circuit
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(d) single closed-loop central compartment circuit
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R.A., RV. -right atrium and ventricle
L.A., LV. -left atrium and ventricle
tv. -tricuspid (atrio-ventricular) valve
p.. -pulmonary (ventricular) valve
m.v. -mitral (atric-ventricular) valve
av. -aortic (ventricular) valve

P4 -arteries (pulmonary circulation)
v -veins {pulmonary circulation)

sa -aorta (systemic circulation)

sv -veins (systemic circulation)
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Pearson’s product-moment correlation 99.56%

CASEB
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Convergence of Global Method of Central Pressure Reconstruction
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