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GOALS OF EVALUATION

• Determine threshold for intervention, Qp/Qs >1.5

• Assess suitability for intervention

• Guidance of intervention-sizing/morphology

• Checking for associated anomalies that may need attention



ECHO

• Doppler echocardiography can quantify left-to-right shunting by Qp/Qs from  Doppler-derived pulm onic 

and aortic blood flows

• Non-invasive, only a rough estim ate of shunt m agnitude; 

• Adequate acoustic windows cannot be obtained in all patients; 

• sm all errors in the m easurem ent of diam eter (LVOT RVOT) introduce large errors into flow calculations.



CATH

• The oxim etric assessm ent of oxygen contents or saturations in the various right-side 

heart cham bers is recorded and allows one to determ ine both shunt location and 

m agnitude. 

• Invasive

• Insensitive for detecting sm all shunts; 

• Estim ate of shunt m agnitude m ay be som ewhat im precise in patients with large shunts.



ROLE OF ACI (ADVANCED CARDIAC 
IMAGING)

• Rapid, accurate, noninvasive, and widely applicable m ethod of estim ating the 

m agnitude of intracardiac left-to-right shunting is desirable.

• Cardiac M RI and Cardiac CTA



CASE #1

• 50 year old Caucasian female referred for heart murmur, fatigue and exertional dyspnea

• History : hypertension, dyslipidemia

• Exam: soft systolic murmur

• Echo 



TTE :RV DILATION



TTE SUGGESTING A SECUNDUM ASD



ASD ON ECHO



ASD: COLOR



TEE : SIZING OF THE ASD FOR CLOSURE







TEE QUANTIFIED WELL

• Qp/Qs 1.9 

• Dilated RV

• Preserved EF , mild MR



ROLE OF ADVANCED IMAGING HERE 

• Shunt quantification done with TEE, Qp/Qs 1.9

• Sizing of ASD apt for percutaneous closure

• Associated anomalies ??



CARDIAC CT



UNFORTUNATE CASE: MISSED PAPVR 



CASE #2

• 66 yr old lady with exertional shortness of breath and edema

• Systolic murmur, bp normal

• sleep study, PFTs done in the past –unremarkable

• Referred to us 



TEE



TEE:  BETTER VISUALIZATION OF THE ASD 











CARDIAC MRI

• Qp Q/s 2.8

• RVEDVI 135 ml/m2

• RVEF 35% 

• Referred to surgery given several ASD



CMR: FLOW PHYSICS

• Phase-difference m ethods are based on the principle that hydrogen nuclei m oving through a m agnetic 

field gradient accum ulate a phase shift proportional to their velocity. 

• Flow (Q) is calculated by m ultiplying blood velocity (V) by the cross-sectional area  (A) of the vascular 

structure of interest.  Q=V X A

• W ith this technique, flow can be m easured quickly; 

• Scans can be perform ed in less than 2 m inutes



QP



QS



PHASE CONTRAST: COMPLEX FLOW ANALYSIS



FLOW 



CMR ADVANTAGES

• safe, reasonably com fortable, noninvasive, and easily perform ed in an outpatient 
setting without the need for ionizing radiation or intravascular injections. 

• single flow m easurem ents are perform ed rapidly (in less than 3 m inutes), allowing a 
com plete hem odynam ic assessm ent in less than 10 m inutes. 

• excellent visualization of the area and velocity profile , im pedim ents presented by 
body shape and size are of little concern. 

Circulation. 1995;91:2955–2960



CMR ADVANTAGES

• Associated anom alies, such as anom alous pulm onary venous drainage 
or patent ductus arteriosus

• Visualize intracardiac structures before and after surgical intervention

• Reconstruct three-dim ensional im ages of the heart and great vessels in 
patients whose anatom y is com plex.



CMR VALIDATED AGAINST CATH OXIMETRY 

• Noninvasive quantification of left-to-right shunt in pediatric patients: phase-contrast cine 
magnetic resonance imaging compared with invasive oximetry. Beerbaum P, Körperich H, 
Barth P, Esdorn H, Gieseke J, Meyer H.Circulation. 2001 May 22;103(20):2476-82. doi: 
10.1161/01.cir.103.20.2476.

• Determination of Qp/Qs by PC-MRI in children is quick, safe, and reliable compared with 
oximetry.



https://doi.org/10.1259/bjr/18500608

2014 study
ASD/VSD/PDA patients
Validating CMR Qp/Qs to Cath Oximetry 



INTRA CARDIAC SHUNT: DIAGNOSTIC TRACK

Dilated right sided cardiac chambers on Echo

CMR : shunt, anomalies

TEE for sizing of closure

TEE shunt calculation/sizing

CTA for associated anomalies



CARDIAC MRI: STILL REMAINS ONE STOP SHOP



QUESTIONS ???

• Thank you


