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ASD & PFO

= 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.
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ASD & PFO

= A thorough echocardiographic evaluation of PFO and ASD includes

* the detection and quantification of:
v" The size and shape of the septal defects
v" The rims of tissue surrounding the defect
v" The degree and direction of shunting
v

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

circulation
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ASD & PFO

Transection through En-face view of embryonic atrial Transection through En-face view of embryonic atrial
embryonic atrial septum septum from right atrium embryonic atrial septum septum from right atrium
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ASD & PFO

Sinus Venosus SVC Type ____

Tricuspid Valve

Ostium Secundum
Ostium Primum

Sinus Venosus IVC Type

Unroofed
Coronary Sinus
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Patent Foramen Ovale
PFO
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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

= [tis not considered a true ASD, because no structural deficiency of the atrial septal tissue is
present.

Blood Flow

Patent Foramen
Ovale (PFO)

Septum Primum
Septum Secundum

Tricuspid Valve
Coronary Sinus
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PFO
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PFO
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PFO

3D Beats 1
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PFO
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Ostium secondum ASD

www.escardio.org/EACVI Seiimow  SOCIETY OF .



B 000
Ostium secondum ASD

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

primum tissue
= |tis 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

‘@@

Eﬂﬂ\l’l EUROFEAN

www.escardio.org/fEACVI o i SOCIETY OF
. CARWOLTHGY =



Ostium secondum ASD

Adult Echo TISO2 MI05
X7-2t
53Hz A M4
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2D TOE imaging protocol

Sinus Venosus SVC Type

0 Degrees (Up & dOWﬂ) Tricuspid Valve
Ostium Secundum

90 Degrees (side to side) Ostium Primum

Sinus Venosus IVC Type

Unroofed
Coronary Sinus
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Ostium secondum ASD

Adult Echo
X7-2t

53Hz A M4
13cm

TIS0.2 MI0S5
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Ostium secondum ASD

Adult Echo TIS0.2 MI0S
X7-2t
53Hz M4
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Ostium secondum ASD

Adult Echo TISO2 MI05
X7-2t
§3Hz _ M4

. EACVI
www.escardio.org/EACVI EaEE i SheieTT oF

CAR CRCLLTHGY




Ostium secondum ASD

Adult Echo
X7-2t

53Hz
1cm
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Imaging of the inter-atrial septum

Ascending aorta

Superior vena cava

Right pulmonary artery
Right pulmonary veins

Right auricle

Interatrial septum

Right atrium

Opening for infarior
vena cava

Right atrioventricular valve

Chordae tendinoae

Papillary muscle
Right ventricle

Inferior vena cava
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3D-TEE guided Septal Puncture

RATLe-90 maneuver
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Imaging of the inter-atrial septum
RATLe-90 maneuver
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Imaging of the inter-atrial septum
RATLe-90 maneuver
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Imaging of the inter-atrial septum
RATLe-90 maneuver
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Imaging of the inter-atrial septum
RATLe-90 maneuver

Lardiology Research and Practice
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Ostium secondum ASD

Adult Echo TISO1 MIO3
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Ostium secondum ASD

3D Beats 1
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Ostium secondum ASD

Adult Echo TIS0.1 Mi0.4
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Ostium secondum ASD

Fenestrated ASD
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Ostium secondum ASD
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Ostium secondum ASD
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Ostium secondum ASD
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Ostium secondum ASD

3D Beats 4
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Ostium secondum ASD

3D Beats 1
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Ostium secondum ASD

High ostium secundum ASD
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High Ostium secondum ASD

= Arare 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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High Ostium secondum ASD
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High Ostium secondum ASD
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High Ostium secondum ASD
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High Ostium secondum ASD

3D Beats 1
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High Ostium secondum ASD

3D Beats 1
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High Ostium secondum ASD

3D Beats 1
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High Ostium secondum ASD
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Ostium Primum ASD

9 @

) EACVI
www.escardio.org/EACVI Teiseere  SOCITY OF

L AR RO THT



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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Ostium Primum ASD
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Ostium Primum ASD
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Ostium Primum ASD
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Ostium Primum ASD
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Ostium Primum ASD
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Ostium Primum ASD

VR 5Hx 85 180

3cm

Full Volume
3D1%
3D 40dB
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Ostium Primum ASD

3D Beats 1
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Ostium Primum ASD

VR 5H 85 180

3cm

Full Volume
3D1%
3D 40dB .
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Ostium Primum ASD

3D Beats 1
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Sinus Venosus Defect
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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
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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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Sinus Venosus Defect
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Sinus Venosus Defect
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Sinus Venosus Defect
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Deroofed coronary sinus
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Deroofed coronary sinus
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Deroofed coronary sinus
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Deroofed coronary sinus
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Deroofed coronary sinus
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Deroofed coronary sinus
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Deroofed coronary sinus
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www,.escardio.org/EACVI

Specific characteristics of ASD that should be routinely

measured and reported

ASD type—PFO, primum ASD, secundum ASD, or other atrial
communication {sinus venosus defect, unroofed coronary
sinus, anomalous pulmonary vein drainage)

Doppler flow —presence of left to right, right to left or
bidirectional flow

Presence or absence of ASA

Associated findings — eustachian valve or Chiari network

ASD size—maximal and minimal diameters (optimally measured
from 3D volume data sets), ASD area

ASD location in septum (i.e., high secundum ASD, sinus venosus
defect SVC or IVC type)

Measurement of all rims —aortic, RUPV, superior, posterior,
inferior, AV septal

Shape of ASD—round, oval, irregular

Presence of multiple fenestrations

Dynamic nature of ASD—measurement of area and
maximum/minimal diameters in end-systole and
end-diastole

Stop-flow diameter of ASD (when balloon sizing is used for
percutaneous transcatheter closure)

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

EARI S SN
AR

EUROFEAN
SQCIETY OF
AR RO THT




— —

ASE GU\DEUNES & STANDARDS

gociety for Cardiac Ang\ography and |nterventions

Frank E. Silvestry, MD, FASE, Chair, Meryl S. Cohen, MD, FASE, Co-Chair, Laurie B. Armsby, MD, ESCAIL,
iiazi, MD, MPH, MSCAIL,

Nitin J. Burkule, MD, DM, FASE, Craig E. Fleishman, MD, FASE, Ziyad M. Hijazi,
S, Philadelphia; Pmns_vlmnia;

Roberto M. Lang, MD, FASE, Jonathan J. Rome, MD, and Yan Wang, RDC
Illinois

Portland, Oregon; Thane, | ndin; Orlando, Florida; Doha, Qatars and Chicago,

(J Am Soc Echocardiogr 201 5;28:910-58.)

www.escardio.

CVI
E}'A'F}:.-I EUROFEAN

32 MK SN 00
It IETY
i CAR oF




Pulmonary veins
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Left pulmonary veins
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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 Lt pulmonary veins

45° (Short axis) then 120° (Long axis) then
Tilt to extreme right Tilt to extreme left

Standard 3
Chartered

ShoRt:Right © Long:Left
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Left atrial appendage
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- Assessment of the LAA

> Exclude thrombi
> Shape

> Number of lobes
> Dimensions

www.escardio.org/EACVI
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LAA closure

> Exclude thrombi
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LAA assessment

> Shape

The WindSock Type LAA is The ChickenWing Type LAA is an The Broccoli Type LAA is an

an anatomy in which one anatomy whose main feature is a anatomy whose main feature is
dominant lobe of sufficient sharp bend in the dominant lobe of an LAA that has limited overall
length is the primary the LAA anatomy at some distance length with more complex
structure. from the perceived LAA ostium. internal characteristics.
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LAA assessment

> Number of lobes
v > 80% has more than 1 lobe
v' Go to the major lobe
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LAA assessment

O degrees
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LAA assessment
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LAA assessment
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LAA assessment

45 degrees
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LAA assessment
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LAA assessment
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LAA assessment

90 degrees
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LAA assessment
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LAA assessment
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LAA assessment

135 degrees
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LAA assessment
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LAA assessment
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LAA assessment
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LAA assessment

3D-TEE
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LAA assessment
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LAA assessment
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LAA assessment
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LAA assessment
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LAA assessment
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LAA assessment

3D-TOE

Circulation Q”pﬁ";z’;‘;a"

Cardiovascular Imaging Association.

Evaluation of the Left Atrial Appendage With Real-Time 3-Dimensional Transesophageal
Echocardiography: Implications for Catheter-Based Left Atrial Appendage Closure
Gaetano Nucifora. Francesco F. Faletra, Francois Regoli. Elena Pasotti, Giovanni Pedrazzini,
Tiziano Moccetti and Angelo Auricchio

Circ Cardiovasc Imaging. 2011:4:514-523: originally published online July 7. 2011
doi: 10.1161/CIRCIMAGING.111.963892
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LAA assessment

3D-TOE
b r=092 (95% Cl = 0.85-0.95) - r=0.72 (95% Cl = 0.54 - 0.83)
5 < 5
| | o
4 = 4 -

RT3DTEE (cm2)
e
L
2DTEE (cm2)
(=]
L

0 L) I I 1 Ll 0 % 1 ¥ I L3 1

A CT (em2) B CT (cm2)

Figure 2. Scatterplots of linear regression analysis for real-time 3D transesophageal echocardiography (RT3DTEE) (A) and 2D trans-
esophageal echocardiography (2DTEE) (B) measurements of the left atrial appendage (LAA) orifice area versus the computed tomogra-
phy (CT) reference values.

Nucifora et al RT3DTEE Imaging of LAA Circ Cardiovasc 2011;4:514-523 @y
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