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Alterazioni congenite o acquisite Alterazioni congenite o acquisite 
delle delle strutture anatomichestrutture anatomiche

delldell’’aorta che alterano la funzione di veicolare il sangue in aorta che alterano la funzione di veicolare il sangue in 
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e localizzata dell’aorta 
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Aneurisma: dal greco “aneurysma” che significa dilatazione.
Concetto patologico diverso dall’ectasia che consiste in una modesta dilatazione diffusa del vaso 
che si sviluppa comunemente con l’invecchiamento.
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* Pseudoaneurisma: una ben definita raccolta di sangue e tessuto connettivo esterna alla parete 
del vaso
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Thoracic aneurysms may involve one or
more aortic segments (aortic root, 
ascending aorta, arch, or descending
aorta) and are classified accordingly

60% of thoracic aortic aneurysms involve
the aortic root and/or ascending aorta, 
40% involve the descending aorta
10% involve the arch, and 10% involve the 
thoracoabdominal aorta (with some 
involving >1 segment). 
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The etiology, natural history, and 
treatment of thoracic aneurysms differ for
each of these segments.
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Aneurysms of the ascending thoracic aorta most often result from cystic medial
degeneration, which appears histologically as smooth muscle cell dropout and 
elastic fiber degeneration. 

Medial degeneration leads to weakening of the aortic wall, which in turn results
in aortic dilatation and aneurysm formation. 

Cystic medial degeneration occurs normally to some extent with aging, but the 
process is accelerated by hypertension.
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Marfan Syndrome or with other less-common connective-tissue disorders, such as
Ehlers-Danlos syndrome

Bicuspid Aortic Valve
Many cases of ascending thoracic aortic aneurysms are associated with an underlying bicuspid aortic valve. 

Atherosclerosis
• Atherosclerosis is an infrequent cause of ascending thoracic aortic aneurysms. 
• Conversely, atherosclerosis is the predominant etiology of aneurysms of the descending thoracic aorta. 

Syphilis:  Syphilis was once perhaps the most common cause of ascending thoracic aortic aneurysms

Turner Syndrome: typically involve the ascending aorta.

Aortic Arteritis:  Takayasu’s arteritis typically causes obliterative luminal changes in the aorta and other 
involved arteries, however, in 15% of cases, aortic dilatation may occur.

Trauma

Aortic Dissection:  Chronic aortic dissections tend to dilate over time. 
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• rigurgito aortico (CHF)

• tromboembolismo (stroke, ischemia
critica degli arti inferiori, infarto renale, 
ischemia mesenterica)
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• Nervi
• Pericardio
• Pleure
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Natura vascolareNatura vascolare

Compressione / rotturaCompressione / rottura

AsintomaticiAsintomatici 40%40%

AterosclerosiAterosclerosi didi
altri distrettialtri distretti
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ANEURISMI DELLANEURISMI DELL’’AORTA TORACICA AORTA TORACICA ASCENDENTEASCENDENTE:  :  SINTOMI da compressioneSINTOMI da compressione

Bronco DXBronco DXTosse 
Atelettasia

Aorta 
ascendente

Dolore Severo

Strutture ossee ant.                                  
(Sterno)
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Pulsazione sistolica margino- sternale dx

A2 rinforzato (metallico)

Soffio diastolico (I.Ao)

↓ rumori respiratori emitorace destro  
(compressione bronco di destra)

S.Horner (miosi, ptosi, enoftalmo)

Edema a mantellina, cianosi del volto 
(compressione vena cava superiore)

Ritardo polsi art. superiori rispetto itto
puntale
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pulsatilità di un 
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Often, thoracic aortic aneurysms are Often, thoracic aortic aneurysms are 
evident on chest xevident on chest x--rayray films and are films and are 
characterized by characterized by 
-- widening of the widening of the mediastinalmediastinal silhouette, silhouette, 
-- enlargement of the aortic knob enlargement of the aortic knob 
-- tracheal deviation. tracheal deviation. 

However, smaller aneurysms and even However, smaller aneurysms and even 
some large ones some large ones may not produce any may not produce any 
abnormalitiesabnormalities on chest xon chest x--ray films. ray films. 

Diagnosis and SizingDiagnosis and SizingDiagnosis and Sizing
Thoracic Aortic AneurysmsThoracic Aortic Aneurysms

chest xchest x--rayray

Isselbacher.- Circulation. 2005; 111:816-828.Isselbacher.- Circulation. 2005; 111:816-828.



Contrast-enhanced CT scanning and
MR angiography are the preferred 
modalities to define aortic (and branch 
vessel) anatomy, and both accurately 
detect and size thoracic aortic 
aneurysms. 

ContrastContrast--enhanced CT scanning enhanced CT scanning andand
MR angiographyMR angiography are are the preferred the preferred 
modalitiesmodalities to define to define aorticaortic (and branch (and branch 
vessel)vessel) anatomyanatomy, and both accurately , and both accurately 
detect and detect and sizesize thoracic aortic thoracic aortic 
aneurysms. aneurysms. 
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ContrastContrast--enhanced CT scan demonstrating a 7.5x8.3enhanced CT scan demonstrating a 7.5x8.3--cm ascending cm ascending 
thoracic aortic aneurysm. A indicates ascending; D, descendingthoracic aortic aneurysm. A indicates ascending; D, descending

CT scanCT scan

Isselbacher.- Circulation. 2005; 111:816-828.Isselbacher.- Circulation. 2005; 111:816-828.
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When imaging a tortuous thoracic aorta, which is common 
among the elderly, one must use caution in measuring the 
aortic diameter on axial images; such images may slice 
through the aorta off-axis, resulting in a falsely large
diameter (Figure A).

One option is to reconstruct the axial data into                
3-dimensional images (ie, CT angiography), with which 
one can then measure the tortuous aorta in true cross 
section to obtain an accurate diameter (Figure B). 
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An alternative is MR angiography which 
images the thoracic aorta in multiple 
planes and therefore readily permits on-
axis measurements. 

An alternative is An alternative is MR angiographyMR angiography which which 
images the thoracic aorta in images the thoracic aorta in multiple multiple 
planesplanes and therefore readily permits onand therefore readily permits on--
axis measurements. axis measurements. 
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MR angiogram demonstrating a 4.7MR angiogram demonstrating a 4.7--cm cm 
ascending thoracic aortic aneurysm.ascending thoracic aortic aneurysm.

MR angiographyMR angiography

Isselbacher.- Circulation. 2005; 111:816-828.Isselbacher.- Circulation. 2005; 111:816-828.



Trans-thoracic 
echocardiography is effective

for imaging the aortic root. 

TransTrans--thoracic thoracic 
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However, it does not consistently 
visualize the mid or distal 
ascending aorta well, nor does it 
well visualize the descending 
aorta. 

However, it However, it does not consistently does not consistently 
visualizevisualize the mid or distal the mid or distal 
ascending aorta well, nor does it ascending aorta well, nor does it 
well visualize the descending well visualize the descending 
aorta. aorta. 

Therefore transthoracic echocardiography should generally not be used for diagnosing 
and sizing thoracic aortic aneurysms. 
Therefore Therefore transthoracictransthoracic echocardiography should echocardiography should generally not be usedgenerally not be used for diagnosing for diagnosing 
and sizing thoracic aortic aneurysms. and sizing thoracic aortic aneurysms. 

Trans-thoracic echocardiographyTransTrans--thoracic echocardiographythoracic echocardiography

Isselbacher.- Circulation. 2005; 111:816-828.Isselbacher.- Circulation. 2005; 111:816-828.



Although transesophageal
echocardiography can 

visualize the entire thoracic 
aorta well, given its          

semi-invasive nature it is 
not favored for the routine

imaging of those with 
stable (nondissecting) 
thoracic aneurysms. 

Although Although transesophagealtransesophageal
echocardiography can echocardiography can 

visualize the entire thoracic visualize the entire thoracic 
aorta well, given its          aorta well, given its          

semisemi--invasiveinvasive nature it is nature it is 
not favored for the routinenot favored for the routine

imaging of those with imaging of those with 
stable (stable (nondissectingnondissecting) ) 
thoracic aneurysms. thoracic aneurysms. 

Thoracic Aortic AneurysmsThoracic Aortic Aneurysms

TransesophagealTransesophageal echocardiographyechocardiography

Isselbacher.- Circulation. 2005; 111:816-828.Isselbacher.- Circulation. 2005; 111:816-828.
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The natural history of thoracic aortic aneurysms has not been well defined. The natural history of thoracic aortic aneurysms The natural history of thoracic aortic aneurysms has not beenhas not been well defined. well defined. 
Natural HistoryNatural History
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SurvivalSurvival curve curve forfor patientspatients withwith aneurysmaneurysm of the of the thoracicthoracic aorta aorta comparedcompared withwith survivalsurvival curve curve forfor a a normalnormal populationpopulation
of the of the samesame ageage and sex and sex distributiondistribution

J.W. JOYCE Circulation - 1964J.W.J.W. JOYCE JOYCE CirculationCirculation -- 19641964

Normal population
Thoracic aortic aneurysm
Normal population
Thoracic aortic aneurysm
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On the basis of longitudinal data from the Yale group, 
Davies et al. found that the mean rate of growth for all thoracic aneurysms was

The rate of growth, however, was greater for 
- aneurysms of the descending aorta versus ascending aorta  
- dissected aneurysms versus nondissected ones 
- those with Marfan syndrome versus those without.

On the basis of longitudinal data from the On the basis of longitudinal data from the Yale groupYale group, , 
Davies et al.Davies et al. found that the found that the mean rate of growthmean rate of growth for all thoracic aneurysms for all thoracic aneurysms waswas

The The rate of growthrate of growth, however, was greater for , however, was greater for 
-- aneurysms of the aneurysms of the descending aortadescending aorta versusversus ascending aorta  ascending aorta  
-- dissected aneurysmsdissected aneurysms versusversus nondissectednondissected ones ones 

-- those with those with MarfanMarfan syndromesyndrome versusversus those without.those without.
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Initial sizeInitial size is an important is an important predictorpredictor of the of the rate of thoracic aneurysm growth. rate of thoracic aneurysm growth. 



With regard to aneurysm size and the risk of rupture or 
dissection, in their series Davies et al found an annual rate of 

2% for aneurysms <5 cm 
3% for aneurysms 5 to 5.9 cm
7% for aneurysms 6 cm in diameter

With regard to With regard to aneurysm sizeaneurysm size and the and the risk of rupturerisk of rupture or or 
dissection, in their series dissection, in their series Davies et alDavies et al found an annual rate of found an annual rate of 

2% 2% for aneurysms for aneurysms <5 cm <5 cm 
3% 3% for aneurysms for aneurysms 5 to 5.9 cm5 to 5.9 cm
7% 7% for aneurysms for aneurysms 6 cm in diameter6 cm in diameter
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Therefore, the risk appears to rise abruptly as 
thoracic aneurysms reach a 

size of 6 cm.
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ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

Malattia drammatica:  - Incidenza: 2.9/100.000/anno
- USA  7000 nuovi casi/anno
- M/F = 2:1    
- picco 60-70 anni

Se non trattato mortalita precoce elevata: 1% ogni ora
Necessaria diagnosi e terapia tempestiva !!
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- M/F = 2:1    
- picco 60-70 anni
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Necessaria diagnosi e terapia tempestiva !!

Definizione: Per dissezione dell’aorta si intende una rottura 
della tunica interna dell’aorta con conseguente passaggio di 
sangue nella media e sollevamento delle lamine della parete 
aortica in senso circonferenziale e longitudinale. 

Definizione: Per dissezione dell’aorta si intende una rottura 
della tunica interna dell’aorta con conseguente passaggio di 
sangue nella media e sollevamento delle lamine della parete 
aortica in senso circonferenziale e longitudinale. 
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ANEURISMA ANEURISMA 
DISSECANTE DISSECANTE 
DELLDELL’’AORTAAORTA

Sostanze tossiche del connettivo (uso di cocaina, 1% dei casi; giovani, uomini, neri, ipertesi)

3/4

Eziologia

Gravidanza (1/2 delle dissecazioni aortica in donne  <40 aa al 3° trimestre post-partum)

5% dei casi

↑ volume ematico

↑ PA
↑ Portata 

Relazione ??
Arteriti



ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

Le frecce indicano zone di medionecrosi cistica in soggetto con S. di MarfanLe frecce indicano zone di medionecrosi cistica in soggetto con S. di Marfan



Meccanismo di formazione della breccia intimale nella dissezione aortica
ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

- Fissurazione
intimale 

- ematoma media 
→ distruzione 

media

- Distacco intima-
avventizia

Dissecazione
aortica



Emorragia nella mediaEmorragia nella media

Sangue che 
disseca 
la media

Sangue che 
disseca 
la media

EmatomaEmatoma



ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

EMATOMA DISSECANTE
• Compressione arterie
• Insufficienza aortica
• Rottura 

• Compressione arterie
• Insufficienza aortica
• Rottura 

Progressione

Pericardio
Pleura
Pericardio
Pleura



ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

Meccanismo responsabile della scomparsa del polso nella dissecazione aortica
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Meccanismo responsabile dell’insufficienza aortica nella dissecazione aorticaMeccanismo responsabile dell’insufficienza aortica nella dissecazione aortica
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ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

De Bakey
Tipo I

(toraco-addominale)

Tipo II 
(dalla valvola aortica

all’art. anonima)

Tipo III 
(sotto la Succlavia Sx)

De Bakey
Tipo I

(toraco-addominale)

Tipo II 
(dalla valvola aortica

all’art. anonima)

Tipo III 
(sotto la Succlavia Sx)
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Dolore   (96% dei casi)
Severo, ad inizio improvviso e permane costantemente tale
(IMA in crescendo e non così intenso)

Tipo: Lacerante-Strappante-Tagliante-Pugnalata

Sede: Migra dal punto di origine della dissezione, segue la dissezione
stessa
Torace anteriore  (Dissezione aorta ascendente)
Interscapolare      (Dissezione aorta discendente)
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Sintomi



ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

- Scompenso cardiaco 7% (I.Ao acuta)

- Accidente cerebrovascolare 6%

- Sincope 13% (tamponamento)
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ANEURISMA DISSECANTE DELLANEURISMA DISSECANTE DELL’’AORTAAORTA

- Ipertensione arteriosa

- Ipotensione arteriosa

- Perdita di un polso (rischio di outcome avverso)

- Soffio da I.Ao

- Manifestazioni Neuro (Neuropatia periferica,  Paresi)

- Ipertensione arteriosa

- Ipotensione arteriosa

- Perdita di un polso (rischio di outcome avverso)

- Soffio da I.Ao

- Manifestazioni Neuro (Neuropatia periferica,  Paresi)

Segni
70% diss. Distale
30% diss. Prossimale
70% diss. Distale
30% diss. Prossimale

Dovuta a complicanze;
• tamponamento
• I. Ao severa
• Rottura

Dovuta a complicanze;
• tamponamento
• I. Ao severa
• Rottura
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Manifestazioni + rareManifestazioni + rare

Segni

Occlusione ostio coronarico (specie dx) IMA inf.

Occlusione Arterie renali 

Ischemia Mesenterica
Ischemia Acuta Arti inferiori

Occlusione ostio coronarico (specie dx) IMA inf.

Occlusione Arterie renali 

Ischemia Mesenterica
Ischemia Acuta Arti inferiori

Ipert. Art.
Insuff. renale
Ipert. Art.
Insuff. renale
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ESAMI EMATOCHIMICI - Anemia, leucocitosi Neutrofila, 
LDH

ESAMI EMATOCHIMICI - Anemia, leucocitosi Neutrofila, 
LDH

ESAMI STRUMENTALI
- ECG assenza di ischemia
- ECOGRAFIA  TRANSTORACICA
- ECOGRAFIA TRANSESOFAGEA  (+++)
- RX torace “Calcium sign”
- Angiografia 
- TAC
- RMN 

ESAMI STRUMENTALI
- ECG assenza di ischemia
- ECOGRAFIA  TRANSTORACICA
- ECOGRAFIA TRANSESOFAGEA  (+++)
- RX torace “Calcium sign”
- Angiografia 
- TAC
- RMN 

Dilatazione Aorta ascendenteDilatazione Aorta ascendente
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Falsi negativi 
All’RX torace
Falsi negativi 
All’RX torace
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80% morti ad 1 mese


