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Cardiac MRI for CHD 

• Cine
– Ventricle function and volume 

• MR angiography
• Delayed enhancement of myocardiumDelayed enhancement of myocardium
• Perfusion 

Fl t• Flow-metry



CINECINE



Ventricle volume and Fx



BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIA AND HYPOPLASTIC LEFT 
VENTRICLE

2LVEDVi at Echo = 10.9 cc / m2



BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIA AND HYPOPLASTIC LEFT 
VENTRICLE

2LVEDVi at Echo = 10.9 cc / m2 VENTRICULAR volumetry

• LVEDV = 21 ml/m2

• LVESV = 9.9 ml/m2

• LVEF = 53%
• LVSV = 11.3 ml/m2 

(Asc Aorta = 11.9 ml/m2)

• LVI = 1.59 l/ min



BIVENTRICULAR vs UNIVENTRICULAR REPAIR?

A NEW BORN WITH AORTIC ARCH HYPOPLASIA AND HYPOPLASTIC LEFT 
VENTRICLE

2LVEDVi at Echo = 10.9 cc / m2

LVEDVi at Echo = 10.9 ml/m2

LVEDVi at MR = 21 ml/m2



Cine MRI –Ebstein anomalyy



MR Angiographyg g p y



Dynamic CEMRAy
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4D time resolved MRA



Perfusion with stress test



Tissue characterization



Delayed enhancement Delayed enhancement 







PA IVS RVDCC



Dor procedure pre and post op



Flow Quant Analysis
VENC – velocity encoding cine

Q y







Functional analysis with MRI



Functional analysis with MRI
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Post TOF: LPA stent and PR
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Brief study for QpQs
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Aorta = 1437.3 ml/min
SVC below PV drainage

= 2498.7 ml/min

SVC above PV drainage 
= 762.4 ml/min

498.7 ml/min

Estimated volume of anomalous PV drainage
= 1728.6 ml/min





Normal flow pattern of PA and PV



RLPV

RUPV



RLPV

RUPV

RLPARLPA

RUPARUPAs



Flowmetry at AV valvey





MV

TV

• How often? 
• What are the underlying mechanisms?



Post OP TOF



EDFF in Repaired TOFp

( )• End diastolic forward flow(EDFF) is thought to be a sign of 
restriction to RV filling

• Reports have been equivocal on long-term clinical state orReports have been equivocal on long term clinical state or 
exercise tolerance in repaired TOF patients

• Gatzoulis MA, Redington AN, et al. Circulation 1995;91:1775–
17811781.

– patients with EDFF had 
• shorter PR duration
• less cardiomegaly
• better exercise capacity

– protective effect of restriction to RV filling 
• Berg J, Helbing WA, et al. Radiology: Volume 243;1:212-219

– patients with EDFF had 
• more severe PR• more severe PR
• worse exercise capacity



Relation of VO2max to EDFF
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Applications of VENC
• Valvular regurgitation
• Blood flow distribution
• Shunt amount , Qp/QsShunt amount , Qp/Qs
• Stroke volume, cardiac output

Diastolic f nction of the entricles• Diastolic function of the ventricles
• Collateral blood flow

– Coarctation of aorta
– After BCPC, Fontan operationAfter BCPC, Fontan operation
– Pulmonary vein obstruction

Pulmonary hypertension• Pulmonary hypertension



Cardiac MRI for CHD 

• Cine
– Ventricle function and volume 

MR i h• MR angiography
– Good vascular anatomy study

• Delayed enhancement of myocardium• Delayed enhancement of myocardium
– Infarct or damaged myocardium 

• Perfusion • Perfusion 
– Rest and stress 
– Coronary artery flow reservey y

• Flow-metry
– Flow volume and flow wave form analysis 



Thank You !Thank You !


