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Pulmonary Hypertension (PH) is diagnosed when invasively measured mean blood
pressure (BP) is above 25 mmHg in the large pulmonary arteries. Based on the

pathophysiology, PH is further classified into four major groups: The networks needed for 1D fluid simulations consists of centerlines, radii and 0-5r — Control Vessels OoF _ Hypoxic Vessels
Group I: Idiopathic pulmonary arterial hypertension (PAH) [Due to unknown cause] connectivity. To obtain these, we use the following software: 04l . 0.5¢

Group II: PH due to left heart dysfunction ITK-Snap is used to visualize and segment (in 3D) the DICOM images acquired from || & - - L

Group lll: PH due to lung diseases including hypoxia (lack of O,) micro CT. A 3D structure is obtained using Active Contour Segmentation, which || £ 03 = - o4 —

Group IV: PH due to chronic thromboembolic disease (CTEPH) evolves manually placed “bubbles” along the vasculature. A smoothing factor is || S = 03l _ T

PH is less prevalent but more fatal than the essential systemic hypertension, with| | chosen by the user and the evolution is then run until a full network is captured. 02} L : —

median survival rate of 5-7 years only. It is incurable and the treatment strategies| | VMTK is used to extract centerline coordinates and radii in the segmented = = | o2} - _
require frequent clinical visits for invasive pressure monitoring. Mechanical| | network. The user positions targets for source and endpoints and VMTK then O-1f . . . | | . | . T
progression of the PAH involves vascular remodeling, including vessel stiffening and| | places maximally inscribed spheres along the lumen of the vessel. Each sphere is L : > N > 0 7 1 2 > T > ° 7
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rarefaction, which typically starts in the vascular beds and then propagates towards| | connected through its center point via the minimization problem:

the large vessels. The ultimate goal of this study is to develop a 1D FSI network

Fluid Dynamics Simulations

model that uses non-invasive data from magnetic resonance imaging (MRI) and (v N (p2)=L )

computed tomography (CT) to predict the pulmonary arterial BP and thereby (1) = I;}:_igzl*f 1 Rly ()] tdrt; Pressure and flow are predicted in the consensus network by solving the 1D Navier-
minimize the number of invasive measurements. An important step towards YT (P1)=0 / Stokes equations. Accounting for the variability of radii and length measurements,
reaching this goal is extracting geometric networks from the imaging data and both within each vessel and among different mice, gives us an idea of the

c(7) is the centerline over the arc length T € |0, L]

determine how the vascular anatomy changes due to hypoxia induced PH. p, and p, are the points in the domain Q

uncertainty in the measurements. We choose network dimensions stochastically, and

. . simulate pressure and flow through the network with the selected geometry. Future
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hypoxic animals to understand how physiological changes, like vascular wall
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dynamics model. To obtain vessel length (top right), we first segment the vessel
based on bifurcation information from VMTK (red dots) and then compute the Acknowledgements
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branching structures
differ. To arrive at a
consensus network, we




