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Overview

* MRI scanner
 Different cardiac MRI
sequences

* Application of cardiac
MRI in congenital and
acquired heart disease

e Future directions

What is a MRI Scanner

* Scanner that uses magnetic
fields and radio frequency
waves to generate images

* Various scanner strength -
1.5 Tesla and 3 Tesla are the
most common.

¢ 1Tesla=20,000 x earth
magnetic force
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Congenital Heart Disease

Anatomy

Shunt calculation
Valve regurgitation
Timing of intervention
Surgical planning
Cardiac tumours
Cardiomyopathies

Acquired Heart Disease
* Myocardial oedema

* Myocardial ischaemia
* Myocardial scarring

* Myocardial Iron
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Congenital Heart Disease

Grosse-Wortmann et al Congenital Heart Disease

Borderline hypoplasia of the left ventricle in neonates: Insights for
decision-making from functional t with ticr e
imaging

LVEDV > 20ml/m2

Aortic flow > 1 L/min/m2
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Oesophagus
Recurrent
laryngeal
nerve

Ligamentum
Arteriosum

Aortic flow MPA flow

Qp:Qs = MPA flow / Aortic flow

Cine MPA
Tetralogy of Fallot
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F flow: 99 ml
B flow: 31 ml

il RF: 33%
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RPA Flow LPA Flow

Differential pulmonary flow (right:left): 67% :33%

RPA flow: 4.5 L/min LPA flow: 2.2 L/min

Transposition of Great Arteries Previous generation repair

Timing of Pulmonary Valve

p rent — MRI Par

* Moderate / severe
pulmonary regurgitation

* RVEDV > 150 ml/m2
* RV/LV ratio > 2

* RVESV >80 ml/m2

* RVEF<47%

* LVEF<55%

¢ <30% flow to 1 lung

RPA 7.1 L/min

LPA 2.9 L/min




Aortopathies

Anatomical and Functional
Single Ventricles

* Hypoplastic left heart Stage 1
syndrome

* Tricuspid atresia

* Pulmonary atresia

* Doubleinlet LV Stage 2
* Double inlet RV

* Unbalanced AV canal

* Complex double outlet right stage 3
ventricle
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Downwardly displaced
tricuspid valve leaflets

C itally Corrected Trar iti
of the Great Arteries (L-TGA)
Aorta

Puimonary
trunk.

Left puimonary
Left

pulmonary
Lot atrium

Tricuspid valve

Aortic valve

Right ventricle:

Vena Cava Left ventricie
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Acquired Heart Disease
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Future Directions

Negative stress test Positive stress test

T2* for iron loading

Journal of Cardiovascular

lPushparajah et al. Joumal of Cardiovascular Magnetic Resonance (2015) 17:28
<® Magnetic Resonance

D01 10.1186/512968-015-0130-4

RESEARCH Open Access

Cardiovascular Magnetic Resonance catheterization
derived pulmonary vascular resistance and
medium-term outcomes in congenital heart
disease




06/02/18

Flow Cath Lab

Pulmonary Artery Pressure
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PVR = (Mean PA pressure - Mean LA pressure) / Flow
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3D Printing
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Foetal Cardiac MRI
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Summary

* Excellent diagnostic and monitoring imaging
modality

— Congenital Heart Disease - Borderline LV, coarctation,
Tetralogy of Fallot, TGA, single ventricle physiology

— Pulmonary vascular resistance measurement

— Cardiomyopathies - ARVC, LVNC,

— Cardiac tumours

— Myocarditis

— Cardiac ischaemia - Kawasaki

— Iron loading in transfusion-dependent

* Role for cardiac research

Thank You




