
ΕΛΛΗΝΙΚΗ ΔΗΜΟΚΡΑΣΙΑ

ΠΑΝΕΠΙΣΗΜΙΟ ΚΡΗΣΗ

ΚΑΔΙΟ- ΘΩΑΚΟΧΕΙΟΥΓΙΚΘ

Ενότητα: Καρδιοχειρουργικισ Οξφ Αορτικό Σφνδρομο

Καμπιτάκθσ Εμμανουιλ

Επιμελθτισ Καρδιοχειρουργικισ Μονάδασ



Άδειεσ Χρήςησ

• Το παρόν εκπαιδευτικό υλικό υπόκειται ςτθν άδεια χριςθσ 
Creative Commons και ειδικότερα

Αναφορά – Μθ εμπορικι Χριςθ – Πχι Ραράγωγο Ζργο v.3.0

(Attribution – Non Commercial – Non-derivatives v.3.0 )

[ι επιλογι ενόσ άλλου από τουσ ζξι ςυνδυαςμοφσ]

[και αντικατάςταςθ λογότυπου άδειασ όπου αυτό ζχει μπει (ςελ. 1, ςελ. 2 και τελευταία)]

• Εξαιρείται από τθν ωσ άνω άδεια υλικό που περιλαμβάνεται 
ςτισ διαφάνειεσ του μακιματοσ, και υπόκειται ςε άλλου 
τφπου άδεια χριςθσ. Η άδεια χριςθσ ςτθν οποία υπόκειται 
το υλικό αυτό αναφζρεται ρθτϊσ. 
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Χρηματοδότηςη
• Το παρόν εκπαιδευτικό υλικό ζχει αναπτυχκεί ςτα πλαίςια 

του εκπαιδευτικοφ ζργου του διδάςκοντα.

• Το ζργο «Ανοικτά Ακαδθμαϊκά Μακιματα ςτο Ρανεπιςτιμιο 
Κριτθσ» ζχει χρθματοδοτιςει μόνο τθ αναδιαμόρφωςθ του 
εκπαιδευτικοφ υλικοφ. 

• Το ζργο υλοποιείται ςτο πλαίςιο του Επιχειρθςιακοφ 
Ρρογράμματοσ «Εκπαίδευςθ και Δια Βίου Μάκθςθ» και 
ςυγχρθματοδοτείται από τθν Ευρωπαϊκι Ζνωςθ (Ευρωπαϊκό 
Κοινωνικό Ταμείο) και από εκνικοφσ πόρουσ.
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Acute Aortic Syndrome (AAS)

• The term Acute Aortic Syndrome (AAS) is used to
describe the following acute aortic pathologies: 
classic Aortic Dissection (AD) , Intramural Hematoma
(IMH), Penetrating Aortic Ulcer (PAU) and incoplete
dissection (ID) 
Clinically these conditions are indistinguishable.

*ID  laceretion of aortic wall without dissection fo aortic media



Acute Aortic Syndrome (AAS)

• The pathophysiological mechanism that  
precipitates the appearance  of  each of these 
entities is different.



Acute Aortic Syndrome (AAS)

• Στο οξφ αορτικό ςφνδρομο περιλαμβάνονται 
αςκενείσ με διαφορετικζσ πακιςεισ που όμωσ ζχουν 
κοινι κλινικι εικόνα.

• Ο πακογενετικόσ μθχανιςμόσ είναι διαφορετικόσ ςε 
αυτζσ τισ 4 καταςτάςεισ όμωσ ςε ζναν αςκενι 
μπορεί να ςυνυπάρχουν παραπάνω από μία βλάβεσ 
– ςφνδεςμοσ μεταξφ τουσ.



Acute Aortic Syndrome (AAS)



Acute Aortic Syndrome (AAS)

• IAH may in same patient evolve in  to CD, that many 
cases of PUA are accompanied  by same degree of 
intramural hemorage and that  occasionally ulcers 
may acts as tha entrace tears of AD.



IAH

CD ID PAU

Aortic rupture



Acute Aortic Syndrome (AAS)

• AAS is the most frequently fatal condition  in the spectrum of 
patients with chest pain.

• Patients with AAS are characterized by aortic pain  and a long 
standing  history of severe hypertension.

• A severely intense acute tearing or ripping, pulsating and 
migratory chest pain suggests that the patient might have 
AAS.



Acute Aortic Syndrome (AAS)

• Pain from AAS has a sudden onset with maximal intensity 
often at the time of onset in contrast in contrast with the 
more gradual increasing intensity of pain due to coronary 
syndromes.

• The acute rise in plasma concentrations of D-dimer and the 
absence of ECG changes favour the presence of AAS.

• On the contrary the increase of myocardial enzymes with ECG 
changes are indicative of acute coronary syndrome.



Acute Aortic Syndrome (AAS)

• The acute rise in plasma concentrations of D-dimer and the 
absence of ECG changes favour the presence of AAS.

• On the contrary the increase of myocardial enzymes with ECG 
changes are indicative of acute coronary syndromes.

• Acute coronary syndromes maybe associated with / or result 
from AAS.



Acute Aortic Syndrome (AAS)

• Levels of D-dimers correlate significantly with the extension of 
the disease and are higher in patients with CD than in those 
with IAH.

• Raised levels of D-dimers cannot distinguish between AAS and 
pulmonaty embolism.

• It is important to remember that a normal chest radiograph 
does not exclude the presence of AAS.



Diagnostic workup for assessing patients 
with suspected acute aortic syndrome 



• Classic Aortic Dissection (AD), 

• Intramural Hematoma (IMH) and

• Penetrating Aortic Ulcer (PAU) are distinct entities, 
but closely related.





Stanford classification
The Acute Aortic Syndrome (AAS) is classified according to Stanford.

• Stanford Type A lesions involve the ascending aorta and aortic arch and may or may 
not involve the descending aorta.
• Stanford Type B lesions involve the thoracic aorta distal to the left subclavian artery



Classic Aortic Dissection (AD)



Classic Aortic Dissection (AD)

• Frequently exhibits the presence of an intimomedial flap and 
an entrance tear.

• Is characterized by a separation of the aortic media of variable 
longitudinal and circumferential extension.

• The outer part of the aortic media with the adventitia will 
form the false channel outside wall, whereas the rest of the 
media with the intimal layer will form the intimomedial flap.  



Classic Aortic Dissection (AD)

• The proportion of media that remains at the external wall of 
the false channel differ but will be a determinant factor.

• The entrance tear will be most frequently found at the areas 
of the greatest hydraulic stress.

• Many patients will also have a re-entrance tear and several 
communicating points between the true and false lumen. 



Classic Aortic Dissection is the most common 
entity causing an acute aortic syndrome (70%) 

• Incidence: 1-10 : 100.000

• mostly men

• rarely

• hypertension > 70%

• Type A mortality 1-2% per hour after onset of symptoms, total 
up to 90% non-treated, 40% when treated.

• 1 year survival Type B up to 85% if medically treated (5 year > 
70%)



ΔΙΑΧΩΙΣΜΟΣ ΑΟΤΘΣ



ΔΙΑΧΩΙΣΜΟΣ ΑΟΤΘΣ

Αποκόλληζη μέροσς ηοσ ηοιτώμαηος  (έζω και ημήμα ηοσ 
μέζοσ τιηώνα) και είζοδος αίμαηος ενηός ηοσ ηοιτώμαηος, 
με ζτημαηιζμό flap και διαίρεζη ηης αορηής ζε δύο ασλούς







Diagnosis of AD

• The existence of an aortic flap and the presence of 
the double-channel aorta in CT, MRI and TOE.



Diagnostic field of echocardiography in pts with circulatory 
failure associated with acute aortic syndrome



ΔΙΑΚΙΣΘ ΑΛΘΘΟΥΣ – ΨΕΥΔΟΥΣ ΑΥΛΟΥ
ΑΡΕΙΚΟΝΙΣΤΙΚΑ ΣΘΜΕΙΑ

 ΤΟ ΡΛΕΟΝ ΑΞΙΟΡΙΣΤΟ: Κατάδειξθ ςυνζχειασ του αλθκοφσ αυλοφ με 
το ανζπαφο τμιμα τθσ αορτισ

 ΣΗΜΕΙΟ ΑΜΦΟΥΣ

 COBWEBS

 ΜΕΓΑΛΥΤΕΗ ΔΙΑΜΕΤΟΣ

 ΟΤΑΝ ΕΝΑΣ ΑΥΛΟΣ ΡΕΙΒΑΛΛΕΙ ΤΟΝ ΑΛΛΟ

 ΕΡΑΣΒΕΣΤΩΣΗ ΕΞΩΤΕΙΚΟΥ ΤΟΙΧΩΜΑΤΟΣ

 ΕΚΚΕΝΤΗ ΕΡΑΣΒΕΣΤΩΣΗ ΤΟΥ FLAP

 ΕΝΔΟΑΥΛΙΚΟΣ ΘΟΜΒΟΣ

 Intimomedial tear from true to false lumen (8%, Kapoor2004)

LePage,2001



Beak sign- Σημείο ράμφουσ: ςτον ψευδή αυλό
~100% ειδικότητα και ευαιςθηςία

Πταν ζνασ αυλόσ περιβάλλει τον άλλο: ο κεντρικόσ είναι 
πάντα ο αλθκισ

F



Cobwebs

Μεγαλφτερθ διάμετροσ: ψευδισ αυλόσ

(ςε οξφ και χρόνιο) ςτο ½ ζωσ ¾ του μικουσ του διαχωριςμοφ

•Nθματοειδι τμιματα του μζςου χιτϊνα, που δεν ζχουν πλιρωσ αποςχιςτεί

•Εντοπίηονται ςτον ψευδι αυλό 

•Είναι ειδικό ςθμείο αλλά ςπάνιο (9% ςε οξφ / 17% ςε χρόνιο)



Ζκκεντρη επαςβζςτωςη του flap
ςτην πλευρά του αληθοφσ αυλοφ

Ρεριφερική επαςβζςτωςη του τοιχϊματοσ ςτον αλθκι αυλό ςε οξφ διαχωριςμό
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Σχάςη του flap προσ το τοίχωμα κατεφθυνςη 
προσ τον ψευδή αυλό (intimomedial tear)

Ενδοαυλικόσ θρόμβοσ ςτον ψευδι αυλό (83% ςε χρόνιο)
Τάςθ προσ κρόμβωςθ εμφανίηει ο ψευδισ αυλόσ (τόςο 
ςτθν οξεία όςο και ςτθ χρόνια φάςθ)



AD evolutive patterns

• Early rapture of the false channel external wall is fatal and 
usually located in the ascending aorta nearby the entrance 
tear and therefore is often complicated with  
haemopericardium and tamponade. 

• Periaortic haematoma is due to slow oozing from the 
dissected aorta and is believed to be an harbinger of 
impending rupture. These patients present with 
haemodynamic instability.

• Acute compression of the true lumen entails a dismal 
prognosis. 



ΕΡΘΕΑΣΜΟΣ ΣΡΛΑΓΧΝΙΚΩΝ 
ΚΛΑΔΩΝ

• Η διαταραχι αιμάτωςθσ αφορά  κατά κανόνα τα αγγεία που 
αναδφονται από τον αλθκι αυλό

 Στατικι απόφραξθ: το flap επεκτείνεται ςτθν ανάδυςθ του αγγείου

 Δυναμικι απόφραξθ: το flap επικαλφπτει τθν ανάδυςθ του 
αγγείου, χωρίσ να ειςζρχεται ςτον αυλό, προκαλϊντασ απόφραξθ 
κατά τθ ςυςτολι 

Καλοικθσ διαμόρφωςθ             Κακοικθσ διαμόρφωςθ



 Στατικι απόφραξθ: το flap επεκτείνεται ςτθν ανάδυςθ του αγγείου

 Δυναμικι απόφραξθ: το flap επικαλφπτει τθν ανάδυςθ του αγγείου, χωρίσ να 
ειςζρχεται ςτον αυλό, προκαλϊντασ απόφραξθ κατά τθ ςυςτολι 

 (Δυναμικι απόφραξθ ςτθ κωρακικι αορτι μπορεί να επθρεάςει αιμοδυναμικά 
τουσ κλάδουσ τθσ κοιλιακισ αορτισ)

Williams,1997



Στατική απόφραξη



Αιμοδυναμική απόφραξη
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ΕΡΕΚΤΑΣΘ ΔΙΑΧΩΙΣΜΟΥ
 Ιδιαίτερθ ςθμαςία ζχει πικανι επζκταςθ ςτθν υποκλείδια ι τισ 

λαγόνιεσ αρτθρίεσ, αφοφ ο κακετθριαςμόσ τουσ μπορεί να 
προκαλζςει επζκταςθ του διαχωριςμοφ  ι και ριξθ



Management decisions are based 
on the following information: 

• Type A or Type B
• Place of entry & re-entry
• Side branches involved, 

originating from true / false 
lumen

• Organs at risk (1/3 of mortality is 
caused by organ failure)

• Complications (rupture, coronairy 
occlusion, aortic insufficiency, 
neurological )

• Diameters of true and false 
lumina at: proximal and distal 
landing zones, at entry and at 
minimum

• Iliac vessel tortuosity



• Imaging features
In Aortic dissection an intima flap is seen in only
70% of cases.
When there are 2 lumina, these will spiral around
each other (figure).
On the left consecutive images are seen of a Type
B dissection.
The true lumen is surrounded by calcifications.
The true lumen is smaller, as the false lumen
wedges around the true lumen due to permanent
systolic pressure (so called Beak-sign).
Thrombus material invariably is located in the false
lumen, which enhances later than the true lumen.

• True lumen:
Surrounded by calcifications (if present)
Smaller than false lumen
Usually origin of celiac trunk, SMA and right renal
artery

• False lumen:
Flow or occluded by thrombus (chronic).
Delayed enhancement
Wedges around true lumen (beak-sign)
Collageneous media-remnants (cobwebs)
Larger than true lumen
Circular configuration (persistent systolic pressure)
Outer curve of the arch
Usually origin of left renal artery
Surrounds true lumen in Type A dissection



Classic Aortic Dissection (AD)

• On the left an aortic dissection is 
seen with a large false lumen.
The compressed true lumen is 
seen on the inner side and is 
brighter than the false lumen.
Thrombus formation within the 
false lumen.
The true lumen usually is smaller 
as the false lumen wedges 
around the true lumen due to 
permanent systolic pressure.
The false lumen usually adheres 
to the outer curvature of the 
aortic arch, as is seen in this 
case.



Classic Aortic Dissection (AD)

• Collageneous media-
remnants (cobwebs) are 
only seen in the false 
lumen.
The same holds true for 
thrombusmaterial 



Classic Aortic Dissection (AD)

If one of the lumina is surrounded 
by the other, it invariably is the 
true lumen.
This almost only occurs in type A 
dissections.
The figures on the left both show 
a type A dissection with clear 
entry points in the ascending 
aorta.
The true lumen is surrounded by 
the false lumen, which is bigger 
and wedges around the true 
lumen due to permanent systolic 
pressure. 



Classic Aortic Dissection (AD)

• Dissection into 
brachiocephalic arteries

• Carefully sort out which 
branches of the aortic 
arch are involved.
Make sure from which 
lumina they arise.



Classic Aortic Dissection (AD)

• Dissection into abdominal arteries
• The celiac trunc, SMA and right renal 

artery flow usually originates from the 
true lumen.
Left renal artery flow mostly originates 
from the false lumen.
Impaired perfusion of end-organs can be 
due to 2 mechanisms:
1) static = continuing dissection in the 
feeding artery (usually treated by 
stenting)
2) dynamic = dissection flap hanging in 
front of ostium like a curtain (usually 
treated with fenestration).
This may be hard to discern, MPR's can be 
helpfull.

• Look for the re-entry point, usually to be 
found in the iliac tract.
Provide information about tortuisity and 
calcifications of the iliac tract if 
endovascular procedures are being 
considered.



Classic Aortic Dissection (AD)

• When no end-organs are 
compromised and there is 
sufficient perfusion, 
dissection can be left alone.
This may persist for a long 
time without clinical 
consequence, as is seen in 
the patient on the left with 
follow-up of 2 years.
Some dissections remained 
unchanged during a follow 
up of more than 5 years. 



Classic Aortic Dissection (AD)

• Rupture into pericardium and 
thoracic cavity

• Even the slightest amount of fluid in 
pericardium, mediastinum or pleural 
cavity is suggestive of rupture of the 
dissection.
The cases on the left show evident 
rupture, with presence of extensive 
hematoma in above mentioned 
locations.
Note extreme hematothorax and 
hematomediastinum, causing shift of 
the mediastinum and compression 
on the pulmonary veins and even 
aorta.
No pericardial effusion visible.



Classic Aortic Dissection (AD)

• The case on the left is a patient 
who presented with a fully 
thrombosed false lumen.
5 days after initial presentation 
this patient complained of acute 
chest pain mimicking the earlier 
episode.
Re-examination showed 
recurrence of flow in the false 
lumen, locally contained, but with 
alarming adhering pleural 
effusion.
The patient could not undergo 
surgical or endovascular repair 
for various reasons and was 
treated consevatively. 



Classic Aortic Dissection (AD)

• Aneurysm with thrombus 
versus thrombosed 
dissection

• It can be difficult to 
differentiate an aneurysm 
with thrombus from a 
dissection with a 
thrombosed false lumen.
If there are intima 
calcifications this will be 
very helpfull.
A false lumen displaces the 
intimal calcifications.



• ΤΥΡΟΥ Α: ΧΕΙΟΥΓΙΚΗ ΕΡΕΜΒΑΣΗ

• ΤΥΡΟΥ Β: ΣΥΝΤΗΗΤΙΚΗ ΑΓΩΓΗ
– ΕΝΔΑΓΓΕΙΑΚΗ ΑΝΤΙΜΕΤΩΡΙΣΗ ΕΡΙ ΕΡΙΡΛΩΚΩΝ ΣΕ ΟΞΕΙΑ ΦΑΣΗ

– ΕΝΔΑΓΓΕΙΑΚΗ ΑΝΤΙΜΕΤΩΡΙΣΗ ΕΡΙ ΣΧΗΜΑΤΙΣΜΟΥ ΑΝΕΥΥΣΜΑΤΟΣ ΣΤΗ ΧΟΝΙΑ ΦΑΣΗ

– ΜΑΚΟΧΟΝΙΑ ΡΑΑΚΟΛΟΥΘΗΣΗ ΤΟΥ ΑΣΘΕΝΟΥΣ

ΑΝΤΙΜΕΤΩΡΙΣΘ ΔΙΑΧΩΙΣΜΟΥ 
ΑΟΤΘΣ 

ΑΝΤΙΜΕΤΩΡΙΣΘ
ΘΝΘΤΟΤΘΤΑ

ΣΥΣΝΤΘΘΤΙΚΘ

78%
ΕΝΔΑΓΓΕΙΑΚΘ

11%
ΧΕΙΟΥΓΙΚΘ

11%

ΘΝΘΤΟΤΘΤΑ
(30-ημζρεσ)

10%

ΘΝΗΤΟΤΗΤΑ

(30-ημέρες)

11%

ΘΝΗΤΟΤΗΤΑ

(30-ημέρες)

29%



ΑΝΤΙΜΕΤΩΡΙΣΘ ΔΙΑΧΩΙΣΜΟΥ 
ΕΝΔΕΙΞΕΙΣ



Criado Zonation， 2005 (According to stent 
graft, suitable for aneurysm)

Xijing Classification, 2006 （According to primary 
tear, suitable for dissection ）

ΘΩΑΚΙΚΘ ΑΟΤΘ - ΗΩΝΕΣ



ΚΑΘΟΙΣΜΟΣ ΗΩΝΩΝ ΘΩΑΚΙΚΘΣ ΑΟΤΘΣ 
ΣΥΜΦΩΝΑ ΜΕ ΤΘΝ ΚΥΙΑ ΡΥΛΘ ΕΙΣΟΔΟΥ

Zone 3：Carotid 

Bypass+TEVAR

Zone 

4: 

TEVA

R

Zone 1：Ascending 

Aorta Replacement

Zone 2：
Ascending aorta 

Bypass +TEVAR



Zone 1

Zone 3
Zone 4

Zone 4



ΡΟΕΓΧΕΙΘΤΙΚΑ ΜΕΤΑ ΑΡΠ 1 ΜΘΝΑ ΜΕΤΑ ΑΡΠ 12 ΜΘΝΕΣ

ΘΟΜΒΩΣΘ ΨΕΥΔΟΥΣ ΑΥΛΟΥ



Intramural Haematoma (IMH)



Intramural Haematoma (IMH)

• Has been defined as a variant of AD characterized by the 
absence of an entrance tear.

• The false lumen is created by a haemorrhage into the aortic 
media after rhexis of the vasa vasorum. 

• It may also be the result of a traumatic rapture of healthy vasa 
vasorum. 

• Fracture of an atherosclerotic plaque may also lead to an IAH.  



Intramural Hematoma (IMH)

Brief facts:
• Spontaneous hemorrhage caused 

by rupture of vasa vasorum in 
media

• 13% of dissections, usually no 
pulse deficit

• Difficult to distinguish from 
thrombosed AD

• Can proceed to classic dissection 
(16-47%)

• Long time to diagnosis: usually 
overlooked due to lack of non-
enhanced scan

• Mortality at 1 year after 
dismission ~ 25%



Intramural Haematoma (IMH)

• The presence of flow (contrast medium or color Doppler) 
within the haematoma is not seen because there is no 
entrance tear.



ΕΝΔΟΤΟΙΧΩΜΑΤΙΚΟ ΑΙΜΑΤΩΜΑ
• ιξθ των vasa vasorum 

• Αιμάτωμα μζςα ςτο τοίχωμα

 Υπζρπυκνοσ περιφερικόσ μθνίςκοσ πριν τθν ζγχυςθ 
ςκιαςτικοφ

 Δεν εμπλουτίηεται μετά τθν ζγχυςθ





Evolutive patterns of IMH

• Aortic rupture and bleeding into adjacent structures, leading 
to a pericardial, pleural and mediastinal haemorrhage 



Indicators of intramural aortic 
haematoma progression

 Involvement of the ascending aorta

 Maximum aortic diameter (>50mm) on initial diagnostic 
imaging

 Severe pericardial effusion

 Huge or progressively increasing pleural effusion

 Progressive aortic dilatation at follow-up

 Persistent pain or haemodynamic onstability, or both

 Increment of the aortic wall thickness

 Large intimal erosion



Intramural Hematoma (IMH)

What the clinician needs to know
• Type A or Type B

• Regression of aortic ? to normal in 
80% of patients

• Predictors of mortality:
- Ascending Aorta > 5 cm ?
- IMH thickness > 2 cm
- Pericardial effusion (to less extend 
pleural effusion)

• IMH may persist or evolve into 
aneurysm or PAU

• Associated PAU - worse prognostic 
outcome

On the left a Intramural hematoma, 
hyperdense on a NECT.



Intramural Hematoma (IMH)

• Same case contrast enhanced CT.
Note that the IMH does not spiral 
around the true lumen, like in 
classic AD, helping to differentiate 
both.

• Essentially, this is not important, 
therapeutical decision will be 
made by whether this IMH is 
classified as Type A or Type B 
IMH!

• Note that there is no pericardial 
effusion.

• IMH thickness stays below 2 cm, 
making regression of this Type B 
IMH likely (up to 80%).







IMH: in hospital mortality according to site 



Penetrating Atherosclerotic Ulcer (PAU).



Penetrating Atherosclerotic Ulcer 
(PAU).

PAU is defined as an ulceration of an 
atheromatous plaque that has 
eroded the inner elastic layer of the 
aortic wall.
It has reached the media and 
produced a hematoma within the 
media.

Brief facts:
• Patients with severe systemic 

atherosclerosis
• Rarely rupture, yet worse prognosis 

due to extensive atherosclerosis 
which causes organfailure (e.g. acute 
myocardial infarction)

• Cause of most saccular aneurysms
• Located in arch and descending aorta
• Often multiple (therefore surgical 

treatment difficult, mostly treated 
medically)



PAU

ΔΙΑΤΙΤΑΙΝΩΝ ΕΛΚΟΣ ΑΟΤΘ
PENETRATING AORTIC ULCER



 ΣΥΧΝΟΤΕΘ ΕΝΤΟΡΙΣΘ Θ ΚΑΤΙΟΥΣΑ ΘΩΑΚΙΚΘ ΑΟΤΘ
 ΣΕ ΕΝΑ ΜΙΚΟ ΡΟΣΟΣΤΟ ΕΝΤΟΡΙΗΕΤΑΙ ΣΤΘΝ ΚΟΙΛΙΑΚΘ ΑΟΤΘ



Distinctive features of dissections 
secondary to aortic ulcers

Distal (type B) dissection

Localised dissection (short longitudinal 
extension)

Port of entry away from classic entrance tears

Thick, calcified and static intimomedial flap

True lumen equal or larger than the false 
lumen

Retrograde direction



Penetrating Atherosclerotic Ulcer 
(PAU).

What the clinician needs to know

• Type A or Type B

• Single or multiple

• Associated IMH (if not present, be cautious to 
mention PAU, clinical symptoms might not be caused 
by PAU, which is probably stable)

• Possibility of endovascular treatment



Penetrating Atherosclerotic Ulcer 
(PAU).

Imaging features

• Extensive atherosclerosis with 
severe intima calcifications and 
atherosclerotic plaques

• Focally displaced and separated 
intimacalcifications

• Crater and/or contrast 
extravasation

• -Focal IMH, longitudinal spread 
limited by mediafibrosis

• Possibly enhancing aortic wall





Hematoma around penetrating 
aortic lesion



ulceration of the aortic wall

• Hematoma



Penetrating Atherosclerotic Ulcer 
(PAU).

Complications

The complications of a Penetrating Atherosclerotic
Ulcer include:

• Saccular aneurysm formation

• Compression of nearby structures

• Rupture

However most patients have a poor prognosis because
of generalized atherosclerosis leading to diffuse organ
failure.



Incoplete Dissection

• Laceration of the intima and subjacent media (dissection tear) 
without  significant intramural  dissection. 

• The base of lacerated area contain some media and 
adventitia.

• Accompanied by subadventitia haematoma between 
adventitia and media.

• This  dissection has been clarified as type III in the recent 
description of Svensnon  et (subtle or discrete  dissection.



Incoplete Dissection

• Mostly occur in the ascending aorta.

• Tears are located on the posterior aspect of  the ascending 
aorta immediately above  the left coronary artery ostium.

• May cause loss of commissural  support  and/or laceration of 
one or more aortic cusps – and may be assosiated with aortic 
insufficiency.



Diagnosis of Incoplete Dissection

• In the most cases the ascending aorta is dilated.

• The key diagnostic finding is the existence of a subtle ecentric 
bulge at tear site.

• Many patients have significant  aortic insufficiency.

• Aortography have  been successful when the current non-
invasive imaging are inadequate for diagnosing this type of 
AAS.

• TOE, CT, MR should be detect subtle ecentric bulge in the 
external perimeter or minor irregularities in the intr\erna 
aortic lumen conour.



Diagnosis of Incoplete Dissection

Chirillo and al could identify in all  

• Stellate or linear discintinuity of the aortic wall.

• Small aortic fragments oscillating wthin the lumen.

• Systolic bulging of the posterior aortic wall.



Criteria Classic dissection                IAH               Incomplete dissection

Dissection flap                          Yes                              No                            No

Double  aortic lumen              Yes                              No                            No

Entrance tear                             Yes                              No                           Yes

Aortic wall thickening               No                              Yes                           Yes

Decreased aortic lumen            Yes                             Yes No                               



Conclusion

• Early surgery  for patients with  AAS type A

• Medical  treatment  for  patients with  AAS type  B is the 
currently  accepted  treatment   when the lesion is stable.

• Type B that are unstable or complicated (persistent pain, lesion 
progression on serial  imaging, signs of  imminent rupture  or end organ  
ischaemia  should  be managed either with surgery or endovascular  
reprair.



Τζλοσ Ενότητασ


