
06/02/18	

1	

Cardiac	MRI	
	
	
	

Dr	Michael	Yeong	
Paediatric	Cardiologist	

Bristol	Royal	Hospital	for	Children	

Overview	
•  MRI	scanner	
•  Different	cardiac	MRI	
sequences	

•  Application	of	cardiac	
MRI	in	congenital	and	
acquired	heart	disease	

•  Future	directions	

MRI 

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.	

•  1	Tesla	=	20,000	x	earth	
magnetic	force	

Magnet	 Gradient	Coils	 RF	coil	
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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		 Congenital	Heart	Disease	

LVEDV	>	20ml/m2																																															Aortic	flow	>	1	L/min/m2		
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•  Vascular	Ring	 Double	aortic	arch	 LPA	sling	

Aortic	flow	 MPA	flow	

Qp:Qs	=	MPA	flow	/	Aortic	flow	

Tetralogy	of	Fallot	
Cine	MPA 		 MPA	Flow	

F	flow:	99	ml	
B	flow:	31	ml	
	
RF:	33%	
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RPA	Flow	 LPA	Flow	

										RPA	flow:	4.5	L/min																																																LPA	flow:	2.2	L/min	
Differential	pulmonary	flow	(right:left):								67%	:	33%	

Ventricular	Short	Axis	
Timing	of	Pulmonary	Valve	
Replacement	–	MRI	Parameters	

•  Moderate	/	severe	
pulmonary	regurgitation	

•  RVEDV	>	150	ml/m2	
•  RV/LV	ratio	>	2	
•  RVESV	>	80	ml/m2	
•  RV	EF	<	47%	
•  LV	EF	<	55%	
•  <30%	flow	to	1	lung	

Transposition	of	Great	Arteries	 Previous	generation	repair	 Current	Repair	

Branch	PAs	

RPA	7.1	L/min														LPA	2.9	L/min	

Severe	LPA	stenosis	
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LV	infarction	 Coronary	MRA	

Coarctation	 Aortopathies	
Anatomical	and	Functional		
Single	Ventricles	

•  Hypoplastic	left	heart	
syndrome	

•  Tricuspid	atresia	
•  Pulmonary	atresia	
•  Double	inlet	LV	
•  Double	inlet	RV	
•  Unbalanced	AV	canal	
•  Complex	double	outlet	right	

ventricle	

Stage	1	

Stage	2	

Stage	3	
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Ebstein	 Cine	

ARVC	
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Acquired	Heart	Disease	

Negative	stress	test	 Positive	stress	test	

Oedema 		 Positive	delayed	enhancement	 T2*	for	iron	loading	 T2*	curve	

Future	Directions	
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Flow	 Cath	Lab	

PVR	=	(Mean	PA	pressure	–	Mean	LA	pressure)	/	Flow	

3D	Printing	

Mapping	 Strain	Analysis	

Foetal	Cardiac	MRI	 Foetal	Cardiac	MRI	
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4D	Flow	 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	


