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Thoracic aortic aneurysms

• TAAs occur in 5 to 10 per 100 000 

person years

• Aortic aneurysms and dissections

are estimated to account for 1–2% 

of all deaths in Western countries. 

The true incidence might even be 

higher.



Heritable thoracic aortic diseases

Circulation. 2016;133:2516-2528.

• Approximately 20% of TAA are related to a genetic or heritable condition

• Associated with multisystem features (syndromic HTAD) 

• Abnormalities limited to aorta with or without its branches (nonsyndromic HTAD)



Genetic

Nature Reviews Cardiology volume 14, pages 197–208 (2017)

These genes explain <30% of all cases of familial TAA



HTADs genes

Categories A1 and A2: “HTAAD genes” 

Category B: “Potentially diagnostic genes,” 
which may allow diagnosis of the cause of 
thoracic aortic enlargement, but primarily 
associated with other clinical features and 
which do not carry significant risks of 
progression to aortic dissection

Category C: genes with limited evidence as a 
Mendelian cause of HTAAD where diagnosis is 
primarily based on nonvascular features

Category D: genes for which some 
experimental data may suggest a link with 
thoracic aortic disease but no clinical evidence 
is available. 



Thoracic aortic disease risk associated to variant frequencies

Circulation Research. 2019;124:588–606



Indication for aortic measurement

• Echocardiography

• Angio-TC

• Angio- RM



Indication for aortic measurement

• Leading edge to leading edge measurements in diastole are preferred

• When comparing serial studies to analyse for progression of aortic dilatation over time, side-

by-side comparison of measurements using the same imaging modality and assessment 

method is recommended. Only differences in excess of 3 mm are to be considered significant.

• Z score (>2 adult, >3 <18 yo)

• Campens et al 2014

• Devereux et al, 2012 for severely under/overweight



Genetic testing

In those patients in whom no genetic cause is 

identified, but in whom there is a high suspicion of an 

underlying genetic defect, genetic re-evaluation needs 

to be considered after 3–5 years.



Referred to an expert centre for further evaluation of possible HTAD

A first-degree family 
member with a HTAD +/- 
pathogenic variant in a gene 
known to cause HTAD 

at least one first or second-degree 
relative with a thoracic aortic 
aneurysm or dissection <70 years 
or sudden death <45 years in the 
absence of an alternative etiology

Ectopia lentis without other 
obvious explanation 

A systemic score >5 in 
adults and >3 in children

intracerebral arterial aneurysms, 
simple renal cysts at an early age, 
congenital mydriasis, or congenital 
heart defects such as 
BAV, coarctation of the 
aorta and persistent ductus 
arteriosus should also raise 
suspicion.

A combination of features 
typical of LDS 

bifid uvula, craniosynostosis, 
hypertelorism or osteoarthritis

European Journal of Medical Genetics 66 (2023) 104673 

https://www.sciencedirect.com/topics/medicine-and-dentistry/renal-cyst
https://www.sciencedirect.com/topics/medicine-and-dentistry/mydriasis
https://www.sciencedirect.com/topics/medicine-and-dentistry/congenital-heart-defect
https://www.sciencedirect.com/topics/medicine-and-dentistry/congenital-heart-defect
https://www.sciencedirect.com/topics/medicine-and-dentistry/coarctation-of-the-aorta
https://www.sciencedirect.com/topics/medicine-and-dentistry/coarctation-of-the-aorta
https://www.sciencedirect.com/topics/medicine-and-dentistry/patent-ductus-arteriosus
https://www.sciencedirect.com/topics/medicine-and-dentistry/patent-ductus-arteriosus


V-EDS



Diagnosis



Arterial dissections are reported in large- and medium-sized arteries

Front Cardiovasc Med. 2022 Dec 6;9:1055862.



Arterial dissection associated conditions

572 pts 

Aortic dissection: 75% men

SCAD and CeAD: 61% and 81% women

Genet Med.(2014) 16:881–8.



Spontaneous coronary dissection

• 4% of patients presenting with ACS, up to 35% of all

ACS cases in women ≤50 years of age.



Fibromuscolar displasya

FMD is an idiopathic, non-inflammatory, 
non-atherosclerotic disease affecting the 
musculature of the small- and medium-sized 
arterial walls and causing stenosis, aneurysms 
or dissections of the vascular territories.

Pravalence: renal FMD 0.4 %, craniocervical 
FMD 0.1%.

Can affect any artery: 

• renal arteries 58%

• craniocervical arteries 32%

• other arterial beds 10%



Genetic

FMD appears to be both sporadic and familial in a subset of patients, with AD inheritance 

suggested in some families.

1.9–7.3% of patients with FMD report an affected family member.

There are currently no genetic tests that are specific to FMD, and there is no justification for 

genetic testing of asymptomatic relatives of patients with FMD at this time. 



SCAD e FMD

Patients who have had SCAD should undergo imaging of all vessels from brain to pelvis, at 

least once and usually with CTA or contrast-enhanced MRA, to assess for FMD and other 

non-coronary arterial abnormalities.

• 29–70% of SCAD patients with FMD 

extracoronary lesions had involvement of 

two or more vascular beds.

• Extracoronary FMD associated with SCAD 

mostly, if not only, of the multifocal type.



Percorso 
terapeutico



Terapia

Medical therapy Cardiac surgery



Percorso 
assistenziale



Timing imaging 



2024 ESC Guidelines for the management peripheral arterial and aortic diseases
(European Heart Journal; 2024 – doi: 10.1093/eurheartj/ehae179)

Figure 41
Algorithm for imaging 
surveillance in patients 
with syndromic and 
non-syndromic 
heritable thoracic 
aortic disease

Risk factors: 

• aortic root diameter 40-45 

mm and family history of 

aortic dissection <50 mm; 

• resistant hypertension

• rapid growth of the aorta 

(annualized rate ≥3 mm in 

adults).



Gestione comorbidità in forme sindromiche

Marfan syndrome Loeys Dietz syndrome



Gestione comorbidità in forme sindromiche



Gestione comorbidità



Casi totali (indice e familiari) del centro: circa 1500

Inseriti nel registro regionale RTMR 602 casi nell'ambito 

delle Malattie vascolari multisistemiche

• 499 MFS

• 67 EDS di cui 3 vEDS

• 11 LDS

• 2 sindrome di Stickler

• 2 Omocistinurici

• 10 sindromi malformative congenite

• 11 Altre condizioni

Dati del nostro Centro







Paziente

MMG

Medico 
Specialista 

(cardiologo, 
ortopedico, 

reumatologo, 
……)

Segnalazione tramite mail dedicata 
infomarfan@aou-careggi.toscana.it

Visita (internistica e cardiologica 
con ecocolordoppler cardiaco) e/o 

consulenza genetica paziente e 
famigliari dove necessario e 

disponibili

Approfondimenti clinico diagnostici

Analisi Genetica

Esclusione e 
Dimissione

Diagnosi definita e 
Presa in carico in 
accordo a PDTA e 

Follow-up

Diagnosi non definita 
Presa in carico in 
accordo a PDTA e 

Follow-up

Paziente e famigliari

VASCERN

CENTRO DI RIFERIMENTO REGIONALE (TOSCANA) PER LA SINDROME DI MARFAN E MALATTIE CORRELATE



Vasi di medio calibro 



Conclusioni

PDTA: strumento per 

• Sensibilizzare al sospetto di HTAD

• Ottimizzare e uniformare il 

percorso diagnostico 

• Facilitare la gestione 

mutidisciplinare dei pazienti
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