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▪ Atrial septal communications account for approximately 6%–10% of congenital heart 
defects, with an incidence of 1 in 1,500 live births.

▪ The patent foramen ovale (PFO) is more common and is present in greater than 20%–25% of 
adults.

ASD & PFO



▪ A thorough echocardiographic evaluation of PFO and ASD includes

• the detection and quantification of:

✓ The size and shape of the septal defects

✓ The rims of tissue surrounding the defect

✓ The degree and direction of shunting

✓ The remodeling and changes in size and function of the cardiac chambers and pulmonary 

circulation
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Patent Foramen Ovale
PFO



▪ A (PFO) is not a true deficiency of atrial septal tissue but rather a potential space or 
separation between the septum primum and septum secundum located in the 
anterosuperior portion of the atrial septum

▪ It is not considered a true ASD, because no structural deficiency of the atrial septal tissue is 
present.
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Ostium secondum ASD



▪ An ostium secundum ASD most often occurs as the result of a true deficiency of septum 

primum tissue

▪ It is the most common form of a true ASD 

▪ The superior and posterior margins of the defect are composed of the septum secundum, 

the anterior margin is composed of the AV canal septum, and the inferior margin is 

composed of the septum primum and left venous valve of the inferior vena cava
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2D TOE imaging protocol

Speaker

0 Degrees (Up & down)

90 Degrees (side to side)
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Imaging of the inter-atrial septum



RATLe-90 maneuver

3D-TEE guided Septal Puncture



Imaging of the inter-atrial septum
RATLe-90 maneuver
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Fenestrated ASD
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High ostium secundum ASD 

Ostium secondum ASD



▪ A rare form of ostium secundum ASD occurs when the superior limbic band of the septum 

secundum is absent. In such cases, the atrial communication is ‘‘high’’ in the septum, in 

close proximity to the SVC.

▪ However, these defects should not be confused with the sinus venosus defect of the SVC 

type. Importantly, the high ostium secundum ASD is not associated with anomalous 

pulmonary venous return.
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Ostium Primum ASD



▪ An ostium primum ASD is a congenital anomaly that exists within the spectrum of an AV 
canal Defect

▪ In early embryologic development, these defects occur when the endocardial cushions fail 
to fuse because of abnormal migration of mesenchymal cells

▪ The defect is characterized by an atrial communication resulting from absence of the AV 
canal portion of the atrial septum in association with a common AV valve annulus and two 
AV valve orifices
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Sinus Venosus Defect



▪ Sinus venosus defects are less common than ostium secundum ASDs and are not true ASDs

▪ These defects occur as a result of a partial or complete absence of the sinus venosus septum 

between the SVC and the right upper pulmonary vein (SVC type) or the right lower and 

middle pulmonary veins and the RA (inferior vena cava (IVC) type

Silvestry FE et al. J Am Soc Echocardiogr. 2015;28:910-58

Sinus Venosus Defect



▪ In most cases of sinus venosus defects of the SVC type, the right upper pulmonary vein is 

connected normally but drains anomalously to the RA. 

▪ However, in some cases, the right pulmonary vein or veins will be abnormally connected to 

the SVC superior to the RA.
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Deroofed coronary sinus
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Pulmonary veins



Left pulmonary veins

120-140° then 

tilt to extreme left
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Rt pulmonary veins

45° then

Tilt to extreme 

right
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Rt pulmonary veins

45°(Short axis) then

Tilt to extreme right

120°(Long axis) then

Tilt to extreme left

Lt pulmonary veins

ShoRt =Right      ☺ Long = Left



Left atrial appendage



• Assessment of the LAA

➢ Exclude thrombi

➢ Shape

➢ Number of lobes

➢ Dimensions



➢ Exclude thrombi

LAA closure



➢ Shape

LAA assessment



➢ Number of lobes
✓ > 80% has more than 1 lobe

✓ Go to the major lobe

LAA assessment



0 degrees
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45 degrees
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90 degrees
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135 degrees
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3D-TEE
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3D-TOE
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3D-TOE
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Nucifora et al RT3DTEE Imaging of LAA Circ Cardiovasc 2011;4:514-523

LAA assessment



Thank you

Hani.Elsayed@outlook.com
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