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Atrial Septal Defect (ASD)

* The most prevalent congenital heart
disease lesion in the adult population
with CHD.

e Secundum ASD accounts for > 90% of
observed cases.

* More prevalent among females than
males.

* Approximately 1/3 of an ostium
secundum ASD close spontaneously
between 1 and 2 years of age.

* The mechanisms are not well established.

Ostium Secundum
/ Atrial Septal Defect
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Physiologic consequence of ASD

* In the ostium secundum ASD, the right ventricle is thinner and more
compliant than the left ventricle -> blood flow is from LA through
the ASD across the TV into the relatively compliant RV -> into the
low-resistance pulmonary vascular bed.

* Accordingly, the RV is volume overloaded and the LV is volume
underloaded.
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Clinical presentation and natural history

* PAP can be normal, but on average increases with age. Severe
pulmonary vascular disease is nevertheless rare (< 5%) and its
development presumably requires additional factors, including
genetic predisposition (similarities to idiopathic PAH).

* With increasing age and with increasing PAP, tachyarrhythmias
become more common (atrial flutter, atrial fibrillation).

e Systemic embolism may be caused by paradoxical embolism
(rare) or atrial fibrillation.



Physiologic consequence of ASD

* Reduced LV compliance (ischemic heart disease, HTN,
cardiomyopathy, aortic and mitral valve disease) may
increase L to R shunt.

* Reduced RV compliance (pulmonic stenosis, PAH, other RV
disease or tricuspid valve disease) may decrease L to R shunt
or eventually cause shunt reversal, resulting in cyanosis.



Clinical presentation and natural history

 Patients frequently remain asymptomatic until adulthood; however,
the majority develop symptoms beyond the fourth decade including
reduced functional capacity, exertional shortness of breath, and

palpitations (supraventricular tachyarrhythmias), and less frequently
pulmonary infections and right heart failure.



Management

* Consensus guidelines have recommended surgical or percutaneous
ASD closure in adults with right heart enlargement, with or without
symptoms.



Management

Oster M, et al.
2018 ACHD Systematic Review (Part 2): Medical Versus Interventional Therapy for Secundum ASD

Interventional Therapy Versus Medical Therapy for Secundum Atrial
Septal Defect: A Systematic Review (Part 2) for the 2018 AHA/ACC
Guideline for the Management of Adults With Congenital Heart
Disease

A Report of the American College of Cardiology/American Heart Association Task Force on
Clinical Practice Guidelines



Management

* In conclusion, pooled data analysis on the impact of secundum ASD
closure in adults was notably limited because of the lack of
randomized controlled trials in patients with only secundum ASD.

* The few cohort studies in this population demonstrated
improvement in functional status and right ventricular size and
function as shown by echocardiogram.

* However, our findings suggest that at the time of this publication,
insufficient data are available to determine the impact of ASD repair
on mortality rate in adults.



Secundum ASD

( Secundum ASD )
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ESC GUIDELINES
@ E SC European Heart Jjournal (2020) 00, 1-83

European Sociely  dei:10.1093/eurheartj/ehaa554
of Cardiclogy

2020 ESC Guidelines for the management of
adult congenital heart disease

The Task Force for the management of adult congenital heart
disease of the European Society of Cardiology (ESC)

Endorsed by: Association for European Paediatric and Congenital Cardiology
(AEPC), International Society for Adult Congenital Heart Disease (ISACHD)



Management of atrial septal defect
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Surgical treatment

* Surgical repair has low mortality (<1% in patients without significant
co-morbidity) and good long-term outcome (normal life expectancy
and low long-term morbidity) when performed early (childhood,
adolescence) and in the absence of pulmonary hypertension.

* |n patients with atrial flutter/AF, cryo- or radiofrequency ablation
should be considered at the time of surgery.



Device Closure

* Device closure has become first choice for secundum defect
closure when feasible from morphology (includes stretched
diameter ,38 mm and sufficient rim of 5 mm except towards
the aorta).

e Studies comparing surgery and catheter intervention have
reported similar success rates and mortality, but morbidity
was lower and hospital stay shorter with catheter
intervention.



Device Closure

* OQutcome is best with repair at age ,25 years.

* ASD closure after the age of 40 years appears not to affect the
frequency of arrhythmia development during follow-up. The
prevalence of atrial arrhythmias is up to 40-60%.

* However, patients benefit from closure at any age with regard to
morbidity (exercise capacity, shortness of breath, right heart failure),
particularly when it can be done by catheter intervention.

* Device closure may restrict access to the LA for later EP intervention.

* Antiplatelet therapy is required for at least 6 months (aspirin 75 mg
0.d. minimum).



Treatment
ASD occluder implantation

Sizing - Fluoroscopy Sizing - TEE
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Treatment

Implantation - Fluoroscopy

Implantation - TEE




3D TEE
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latrogenic ASD (iASD)

* Percutaneous procedures involving transseptal punctures are
common and include pulmonary vein isolation, left atrial appendage
closure, percutaneous balloon mitral valvuloplasty, and
transcatheter MV repair.

* Their hemodynamic consequences are minimal and routine closure
of the iASDs is not performed.



latrogenic ASD (iASD)

* Concerns lay in long-term shunting that may lead to right ventricular
failure, pulmonary hypertension, and arrhythmias.

* The clinical relevance of persistent iASDs has been increasingly
recognized yet definitive management and guidelines have yet to be
established.
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Prevalence

* From the available data, it is apparent that the prevalence of iASDs
decreases with time.

* At 30 days, up to 82% of patients were noted to have residual iASDs
using TEE, decreasing to 50% at 6 months.

* At 12 months follow-up, all available studies used TTE imaging which
showed residual iASD in 10-27% of patients.



Clinical consequences

* Multiple case reports describing the consequences of iASDs related
to various percutaneous transseptal procedures are available, some
of which include:

* Hypoxemia secondary to right-to-left shunting.
* Heart failure.
e Systemic embolization.



Immediate consequences of IASD

* Clinical deterioration due to acute hypoxemia secondary to large
right-to-left shunting should be addressed by immediate closure of
the iASD.



After MitraClip placement and
withdrawal of steerable guiding
sheath, development of any of the
following:
-Hemodynamic instahbility
-Acute and persistent hypoxia

Rule out other causes
including:
-Bleeding

-Perforation
-Pericardial Effusion
-Stroke
-Myocardial infarction

Consider future TEE assessment for the following:
-Suspicion of tearfirregular lumen or large defect (> 8mm)
leading to large volume inter-atrial shunting
-Hypoxemia in the seiting of elevated LA/pulmonary artery

Transient
balloon
occlusion of the
defect

olic pressures or pulmonary hyperts
-High clinical risk for para al pulmonary embaolism (history
of DVT/PE)
-RV volume overload/dysfunction

Improvement?

Decision on iASD closure
to be made on an individualized
case-by-case evaluation

Consider occlusion Consider other
of iASD possible etiologies

FIGURE 1 Algorithm for the management of iIASDs post MitraClip placement based on clinical and hemodynamic status postprocedure.
iASD, iatrogenic atrial septal defect



Long term 1ASDS

* Limited to retrospective analyses, long-term clinical outcomes
related to persistent iASDs remain unclear.

* Factors associated with persistent iASDs following procedures:
e 22 Fr size catheter use

* Longer duration of procedure

* Extensive movement of sheaths

* High LA pressure

* Left ventricular hypertrophy



Management of long term iASDs

* TEE may be considered for assessment of iASDs in selected patient
populations:

* Patients at high risk for paradoxical embolism.

 Patients who develop symptoms of RV dysfunction due to possible
large iIASD leading to high atrial shunt volume.

* New-onset heart failure symptoms.



Management of long term iASDs

* As per the published data, it appears that defects with a diameter of
7—-8 mm are more or less likely to close spontaneously.

* Right ventricular dysfunction appears to be an indication for
ultimate closure of iASDs, especially if secondary to significant left-
to-right shunting.
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