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Objectives
• Highlight the major changes in management of aortopathy (aka 

Hereditary Thoracic Aortic Disease, HTAD) in the last 5 years
• Use these management updates to advance and standardize care 

of children with HTAD
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Case: 13 year-old patient referred to cardiology 
clinic found to have aortic dilation

Root: 4.3 cm
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Clinical questions

• What is this patient’s risk of aortic or arterial 
dissection?

• What about non-aortic cardiovascular disease?
• Could there be extra-cardiac disease?
• Is medical therapy indicated?
• Is surgery indicated? If so, when?



xxx00.#####.ppt 2/24/23 4:20:53 PM

Goal: prevent aortic dissection



xxx00.#####.ppt 2/24/23 4:20:53 PM

Treatment decisions
• Prior era 

• Assess a patient clinically, Marfan syndrome yes or no?
• Possible genetic testing, but costly
• Medical treatment if at least moderate dilation
• If treat, monotherapy with beta-blocker or ARB
• No ones goes to surgery before 5.0 cm



Hereditary Thoracic Aortic Disease (HTAD) Update #1

• Aortopathy is often non-syndromic (isolated aortic dilation/dissection)
• No longer can you rely on physical examination to rule out genetic 

disease

• Consider genetic testing for any significant aortic dilation without 
explanation

Syndromic
Marfan syndrome (FBN1)
Loeys-Dietz 1-6 (TGFBR1, TGFBR2, 
SMAD3, TGFB2, TGFB3, SMAD2)
Arterial Tortuosity syndrome 
(SLC2A10)
Vascular Ehlers-Danlos syndrome 
(COL3A1)
Turner syndrome (XO)

Non-Syndromic
FBN1 variants
TGFBR1, TGFBR2, SMAD3, 
TGFB2, TGFB3, SMAD2 variants
ACTA2
PRKG1
FLNA
NOTCH1
MYLK
MYH11



• HTAD genetic testing (sequencing) in the US is currently less 
expensive than a single echocardiogram

Hereditary Thoracic Aortic Disease (HTAD) Update #2
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NOTCH1 with BAV

22q11.2 with 
TOF-Pulmonary 

atresia
FBN1 - Marfan

syndrome

How do we determine risk - Phenotypic overlap
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Phenotypic overlap

FLNA    
Filamin A 
deficiency

SLC2A10 BAV 
in Arterial 
tortuosity 
syndrome TGFB2   

Loeys-
Dietz 4 

ACTA2
Smooth muscle 

dysfunction 
syndrome
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Diagnosis informs riskà management

Condition Risk of aortic dissection/rupture

Vascular Ehlers-Danlos (COL3A1) +++
Loeys-Dietz 1/2 (TGFBR1/TGFBR2) +++
ACTA2 disease +++
Marfan (FBN1) ++
Loeys-Dietz 3-5 (SMAD3/TGFB2/TGFB3) ++
Turner syndrome (monosomy X) +
Isolated BAV +
Periventricular nodular heterotopia (FLNA) Unknown, rare, 2 cases
Congenital heart disease Rare reported cases
22q11.2 deletion syndrome 2 reported cases
Arterial tortuosity syndrome (SLC2A10) No reported cases
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Risk factor: Aortic size
Marfan syndrome Non-Syndromic HTAD
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Aortic size as a risk factor
• A proportion of patients with Marfan syndrome and Loeys-Dietz 

syndrome have type A aortic dissection at a dimension <5.0 cm 

Kim et al. JCTVS 2013, Weinsaft et al, JACC 2016 et al. JCTVS 2013, Gott et al. NEJM 1999



Size at type A aortic dissection



Hereditary Thoracic Aortic Disease (HTAD) Update #3
• Surgical thresholds depend on the gene
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What about before surgery? Longitudinal changes and 
medical therapy

• Natural history is for aortic root z-scores to stay the same
• Goal of medication is to decrease the z-scores over time

Tierney et al 2007 van Elsäcker et al, 2022
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Aortic growth in children with TGFBR1, TGFBR2, and TGFB2 mutations

Lovin et al., unpublished





Hereditary Thoracic Aortic Disease (HTAD) Update #4
• There is good evidence for dual therapy (BB + ARB)



Hereditary Thoracic Aortic Disease (HTAD) Update #4
• There is good evidence for dual therapy (BB + ARB)



Hereditary Thoracic Aortic Disease (HTAD) Update #5
• Be on the lookout for mitral annular disjunction (MAD)



Mitral annular disjunction
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Summary: What has changed in pediatric HTAD?
• Many aortopathies have no extracardiac features (non-syndromic)

• Genetic testing is less expensive than a single echocardiogram

• Outcomes and surgical management are gene/mutation-based

• Finally evidence for dual therapy with ARB and BB in Marfan syndrome

• Mitral annular disjunction (MAD) is highly prevalenet in pediatric HTAD 
and likely associated with increased arrhythmias
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