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EZIOPATOGENESI



Thoracic aortic aneurysm is a genetic disease



Histopathology and immunohistochemistry of homozygous mgR mice examined
between 3 and 6 mo of postnatal life. (a) Intimal hyperplasia and disorganized
elastic lamellae at 3 mo; hemotoxylin and eosin. (b and c) Horseradish peroxidase
immunostaining using mAb F4/80 specific for mature macrophages performed on 3-
mo (b) and 5–1/2-mo (c) specimens. (c) Extensive macrophage infiltration at the 
adventitial border associated with aneurysmal dilatation. (d) Bony metaplasia with 
hematopoiesis within the vessel wall at the junction of the aortic annulus and the 
ascending aorta at 6 mo; Verhoeff–van Gieson. (×350.)







The question “How big the aorta?”
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Depiction of a normal distribution curve of aortic size (marked in SDs). Note how small the “tails” of such a curve are. 
Large aneurysms would reside far out in the tails. While dissections do occur at small dimensions, note how rapidly 
the at-risk group increases in number as the putative criterion diameter goes from d1 to d2. We anticipate that 
millions of Americans harbor small thoracic aortic aneurysms, making for a very large denominator of vulnerable 
patients, and a correspondingly low likelihood of dissection at small sizes. See the “Dissections Can and Do 
Occasionally Occur at Small Aortic Sizes” section for details. Figure illustration by Rob Flewell.





Determinants of Aortic Diameter:
- Role of age

The diameter increased by 
0.12 – 0.20 mm ( mean 0.17 
mm) for year





Ann Thorac Surg 2006;81:169-77

Aortic Size Index (Cross-Sectional Area/ BSA)

4%

8%

20%



An individual with thoracic aortic aneurysm incurs a 34% lifetime risk of rupture or 
dissection by the time that his or her ascending aorta reaches a diameter of 6 cm

Elefteriades and Farkas – Thoracic aortic aneurysm 2010
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L’aneurisma toracico è una patologia a prognosi potenzialmente infausta

Gli aneurismi di dimensioni > 6 cm:

Ørischio di rottura o dissezione 6.9% anno

Ørischio cumulativo di morte, rottura o dissezione 15.6%/anno.

I sintomi si verificano quando insorgono le complicanze
(dissezione/rottura) o quando tali complicanze sono imminenti

L’intervento in emergenza è gravato da un rischio operatorio molto più
elevato

Elefteriades JA et  Farkas 2010 by the American College of 
Cardiology Foundation



Immagini di risonanza magnetica cardiovascolare 4D che mappano la velocità e la direzione del flusso 
ematico durante il battito cardiaco. In alto, i colori delle linee visualizzano le velocità del flusso ematico in 
cinque diversi istanti della sistole in un’aorta toracica. Sotto, i colori indicano le diverse origini del flusso. 
Le immagini sono tratte da Comprehensive 4D velocity mapping of the heart and great vessels by 
cardiovascular magnetic resonance, pubblicato da Michael Markl e collaboratori su “Journal of 
Cardiovascular Magnetic Resonance” (2011;13:7).
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Debated questions:
- haemodinamic factors on a genetic base?



Photograph of surgically excised
bicuspid aortic valve, demonstrating
severe calcific stenosis. The left (L)
and right (R) cusps are fused with a
prominent calcified raphe, opposed to
a calcified noncoronary cusp (N).

aortic stenosis is the most common presentation affecting 75% patients
undergoing surgery for BAV disease, while insufficiency is the reason for
intervention in only 13–16% of BAV patients

Cardiology Research and Practice Volume 2012, Article ID 145202

Bicuspid Aortic Valve Disease and Ascending Aortic Aneurysms: Gaps in Knowledge



N shape - ascending < sinuses > ST

A shape - ascending > sinuses > ST

E shape - sinuse < ST

Type I - dilatation located at the ascending
trant only

Type II – involving both tre ascending
and the root

Type III – confined to the root



Fusion L-R coronary cusps, most
commonly presented with Type N root
anatomy

Fusion NCC - R coronary cusps, most
commonly presented with Type A root
anatomy



(a) Transesophageal echocardiogram
demonstrating a bicuspid aortic valve
in short-axis view, with left-right
coronary cuspal fusion (Sievers’
classification type 1, L-R, insufficient),
and moderate-severe aortic
insufficiency on colour flow Doppler
(not shown).

(b) Transesophageal echocardiogram
demonstrating a dilated aortic root and 
ascending aorta in long-axis view along
with a bicuspid aortic valve.
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Indications for aortic surgery in BAV patients: 
a debated question

• Debated questions (?):
– Genetic Aortic Wall Abnormality?





Indications for aortic surgery in BAV patients: 
a debated question

Debated questions (?):
One Pathology/1000 Pathologies?



Debated questions (?):
Sievers Classification and 
prognosis

One Pathology/1000 Pathologies? 
Phenotypes and Outcomes



Localizzazione della malattia

Dilatazione tratto sinusale Dilatazione tratto tubulare



Localizzazione della malattia

Aneurisma “a fiasco” Aneurisma “fusiforme”





TIMING CHIRURGICO

Rischio di 
rottura/dissezione

Rischio operatorio
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Recommendations for asymptomatic patients with 
Ascending Aortic Aneurysm

Class I





American guidelines recommend prophylactic surgery for 
patients with Marfan syndrome





Criteria for elective replacement of the ascending aorta in 
patients with BAV



Aortic Valve and Ascending Aorta Guidelines

Ann Thorac Surg 2013;95:1491–505
© 2013 by The Society of Thoracic Surgeons

Class IIa

For patients with Loeys-Dietz syndrome, a threshold of 4.2 cm maybe considered for 
surgery. 
(Level of evidence C)

The cross-sectional area of the root in square centimeters divided by the patient’s height 
in meters and exceeding 10 may be considered an indication for surgery. 
(Level of evidence C)

In female patients with a connective tissue disorder who are considering pregnancy, a 
prophylactic repair may be considered when the aortic root exceeds 4.0 cm. 
(Level of evidence C)

Separate valve and ascending aortic replacement are recommended for patients without
significant aortic root dilation, for elderly patients, or for young patients with minimal
dilation in whom a biological valve is being inserted or a bicuspid valve is being
repaired. (Level of evidence B)
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