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Surgically 
repaired 

CHD

Known CHD,  
no surgery 

Undiagnosed 
CHD

CHD in the Adult

Echo may be a challenge…..
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Cutoff value > 0.92 predicted patients 
with ASDs vs. matched controls with 99.1% 

sensitivity & 90.5% specificity
Kelly NF, …….. Scalia GM. J Am Soc Echocardiogr. 2010 Mar;23(3):275-81

Image from Sridharan S., Price G., Tann O. et al. Cardiovascular MRI in 
Congenital Heart Disease: An Imaging Atlas. 2010
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Types of ASDs
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L-R Shunting across an ASD

Right heart volume 
overload


RA & RV dilatation


Pulmonary hypertension


RV failure

Limitations for Detecting an ASD

 “Drop-out” of IAS (Ap4-
ch)

 Suboptimal image quality

 Use of limited standard 
imaging planes

 Location of the defectRAI=1.79
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54 y.o. female, dilated right heart 
on outside echo

PSAX Ap4-ch

RAI=1.3

54 y.o. female, dilated right heart 
on outside echo

No sign. TR TRv = 2.0 m/s

54 y.o. female, dilated right heart 
on outside echo
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54 y.o. female, dilated right heart 
on outside echo

A5C Sinus Venous ASD

54 y.o. female, dilated right heart 
on outside echo

Look from the Right Sternal Edge

LA

RA
IVC

SVC
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Normal

23 y.o. female, routine echo prior to 
RFA

Ap5-ch Ap5-ch CDIAp4-ch

PSAXPLAXPLAX

SSN SSN CDI

23 y.o. female, routine echo prior to 
RFA
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CW Doppler

23 y.o. female, routine echo prior to 
RFA

SSN – Take 2 CMR

23 y.o. female, routine echo prior to 
RFA

Don’t forget the Abdominal Aorta
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Surgery is 
variable
Surgery is 
variable

Images from Mullins CE, Mayer DC: Congenital Heart Disease: A Diagrammatic Atlas. 
New York, Wiley-Liss, 1988

Geva T. J Cardiovasc Magn Reson. 2011 Jan 20;13:9.

 Significant PR frequently 
missed on Echo

 Chronic severe PR leads to 
RV dilatation & dysfunction, 
exercise intolerance,  risk 
arrhythmias & SCD

 PVR too late: RV dysfunction 
irreversible, pts. vulnerable to 
arrhythmias & SCD

Low velocity, laminar flow of short duration

“Free”/“Wide Open” PR
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Early diastole Mid diastole Late diastole

PR Duration may be Brief!

Always do CWD across PV

Diastole

PR

Rapid equalisation between PA & RV 
diastolic pressures

Early Termination
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Diastolic frame Diastole Diastole

Sample 
Volume
Sample 
Volume

Look at PA Branches for 
Diastolic Flow Reversal (DFR)

DFR in PA Branches Best Predictor 
of Severe PR

Renella P. J Am Soc Echocardiogr 2010;23:880-6.
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3 storied house 3 floors:

2 Staircases:

2 Entrances:

RA LA

Ao

PA

2 great arteries: Ao & PA
• Aorta arches & gives off 

head & neck vessels
• PA bifurcates early

2 ventricles: left & right 
• AV valves follow the ventricles
• TV connects to RV: RV has moderator 

band, infundibular, trabeculated
• MV connects to LV: fibrous continuity 

between MV & AV

2 atria: left & right
• LAA narrow, pointed, & 

tubular (finger-like)
• RAA broad and blunt 

(triangular); RA receives IVC

Atrioventricular 
(AV) connections

Ventriculoarterial 
(VA) connections

TV

MV

AV PV

Abnormal:
AV discordance

Normal:
AV concordance

tv

RV
LV

mv

RA LA

tv

RV
LV

mv

RA
LA

AV, atrioventricular
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Normally related GA: 
PLAX =>Only one seen

Abnormally related GA: 
PLAX => Side-by-side

GA, great arteries

Ao

PA

Normally related GA: 
“sausage-circle”

Abnormally related GA: 
both valves seen in SAX

Ao

PA

GA, great arteries

PA Bifurcates Early Aorta Arches
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http://www.bmj.com/content/bmj/suppl/2016/07/28/bmj.i3905.D
C1/walf033625.ww1_default.pdf

Where’s the Scar?

Start at the Apical Window

Double inlet LV
Fontan circuit

PLAX?!?

Draw it out
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• Sawtooth profile 
(diastolic tail) = 
severe coarctation

• Check abdominal 
aorta for damped or 
continuous flow

• RAI > 0.92: ? ASD

• Off-axis imaging & 
panning with colour 
Doppler crucial

• Presume severe PR 
until proven 
otherwise

• CWD of PR jet & 
PWD in PA branches 
essential

• Identify chambers & 
arteries

• Identify AV & VA 
connections

• Start at the apical 
window

Know the limitations & refer Onwards…..

Alternative ImagingSpecialist Centre
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