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Single Ventricle Physiology
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Carotid Hemodynamics 4D Flow MRI

Full Volumetric Coverage 4D Flow MRI Data
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4D Flow MRI Methods

4D Flow MRI Data 3D Blood Flow Visualization
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4D Flow MR Whole Heart
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4D Flow MRI Single Ventricle
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* Left heart hypoplasia
* Double outlet RV

 Transposition of
great arteries

 Ventricular septal defect
» Aortic coarctation

 Total cavopulmonary
connection (TCPC)




4D Flow MRI Single Ventricle

Single Ventricle Physiology: Fontan Circulation
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4D Flow MRI
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4D Flow MRI Single Ventricle
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4D Flow MRI Single Ventricle

Background Fontan Circulation

« Some patients develop
‘Failing Fontan physiology’

 Caval blood distribution to PAs
—> Suspected to influence patient
outcome through delivery of
protein-rich venous return
- Pulmonary arteriovenous
malformations, fistulas (PAVF)

Shah MJ, et al. Ann Thorac Surg. 1997;63:960-3. Hiramatsu et al. Ann Thorac Cardiovasc Surg, 2008



4D Flow MRI Single Ventricle
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4D Flow MRI Fontan Flow Distribution
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4D Flow MRI Fontan Flow Distribution

Fontan Flow Distribution Area, Caval Offset, Vessel Angle

SVC flow: 68% to RPA, 32% to sVC

w Fontan L

. LP3 centerline ( volume sve ,
plane LPA plane
IVC flow: 58% to RPA, 42% to RPA LPA (area)
LPASVC RPA A7
H plane

SvVC

Center of

SVC plane Center of

FP plane Centerof |FP

RPA plane bifurcation Center of

LPA plane

RPA »

“Center of

i(— offset FP blane

FP-RPA
FP angle e

Jarvis K et al. Pediatr Radiol. 2016, 2016;46:1507-1519



4D Flow MRI Fontan Flow Distribution
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4D Flow MRI
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4D Flow MRI Fontan Flow Distribution

* 4D flow MRI: Comprehensive analysis of
complex flow pathways and vascular geometry
 Relationships between PA size and flow distribution
(10 Fontan Patients 16+4 [9-21] years)
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4D Flow MRI Congenital Heart Disease

Standard
MR Exam
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Retrospective Data Analysis

Cardiac Function & Anatomy
global cardiac function, 3D PC-MRA

Functional
4D MRI 3D Hemodynamics
3D flow visualization, flow quantification

pressure difference mapping, WSS

no restrictions to predefined locations
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whole heart coverage, free breathing
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4D Flow MRI Single Ventricle Physiology

Fontan Circulation
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4D Flow MRI Single Ventricle Physiology
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