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a thin inner tunica intima lined

by the endothelium;

a thick tunica media

characterized by concentric

sheets of elastic and collagen

fibres with the border zone of 

the lamina elastica interna and -

externa, as well as smooth

muscle cells; 

the outer tunica adventitia

containing mainly colla- gen, 

vasa vasorum, and lymphatics. 
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Aortic Anatomy

Layers of the Aortic Wall

Zones of the Aorta

Abbreviations: BSA indicates body surface area; cm, centimeter; m, meter; and SD, standard deviation.
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Aortic Dissection Classification 

Classification
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Thoracoabdominal Aortic Aneurysm Classification

Crawford Classification

Extent Description

I
Below left subclavian to above celiac axis 
OR opposite superior mesenteric and above 
renal arteries 

II
Below left subclavian to above iliac 
bifurcation

III
Below T6 to above the infrarenal abdominal 
aorta to the iliac bifurcation

IV
Below T12, tapering to above the iliac 
bifurcation

V
Below T6, tapering to just above the renal 
arteries

Predicts morbidity and mortality associated with aneurysm repair
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What are the classifications of aneurysms according to their shape ?
 The first classification is 

:

 Fusiform Aneurysm : 

dilation of the entire 
circumference of the 
artery

 Saccular Aneurysm : 
localized balloon- shaped 
outpouching projects 
from one side of the 
artery





TEVAR = Thoracic EndoVascular Aneurysm Repair





55-year-old asymptomatic woman with incidentally detected ascending  

aortic aneurysm. Contrast-enhanced CT image shows incidental  

ascending aorta aneurysm with widening of aorta to 5.5 cm (arrow).



70-year-old woman with shortness of breath.  

Contrast-enhanced CT image shows large fusiform  

descending aortic aneurysm (AA) causing extrinsic

compression of adjacent bronchi with luminal narrowing  

(arrows).



Saccular aortic root aneurysm—(a) short axis reconstructed CT image showing a

giant aneurysm of the aortic root, originating from the right sinus of Valsalva.

(b) Coronal reconstructed CT image shows the saccular aneurysm with narrow  

neck originating from the right sinus of Valsalva.



Zone 0 – proximal anastomosis
If the root is torn or dilated then replace root

Valve sparing aortic root  
replacement

Aortic root surgery was not associated with increased in hospital mortality, but decreased the likelihood  
of re-intervention due to late aortic root intervention (Di Eusanio M et al. Ann Thorac Surg  
2014;98:2078–85)

Bentall Modified Cabrol

Surgical Options to Manage aortic root



Zone 1 or 2
If

FET combines conventional surgical  
replacement of the ascending aorta and the  
aortic arch with endovascular repair of the  

descending aorta.

If a tear is in Zone 1 or 2 you need to replace the Arch

Elephant Trunk Frozen Elephant Trunk (FET)

Elephant trunk technique for replacement of the  
aortic arch was advocated by Miyamoto S. et.al  
(Ann Thorac Cardiovasc Surg. 2006;12:412-6.)

Associated with similar satisfactory early and mid-term outcomes. Leads to single-stage treatment in a  
significant number of patients aortic disease. Facilitates endovascular second-stage treatment in patients  
with residual DTA disease  (Di Eusanio M.Ann Thorac Surg 2015;100: 88–94.)





Aneurismi Aorta Addominale (AAA)

• Normal size: 2 cm

• AAA: 3 cm

• Prevalence: 1.3% in men aged 45-54

BUT 12.5% in age 75-84 

• Risk factors: Same as CAD but mainly hereditary and 
tobacco

• Natural history: Gradual expansion; mural thrombus

• Complications: Rupture; thromboembolism; 
compression or erosion of adjacent structures



AAA



Natural History

• Yearly Growth Rates:

0.19 cm for AAA 2.8 to 3.9 cm 

0.27 cm for AAA 4.0 to 4.5 cm

0.35 cm for AAA 4.6 to 8.5 cm

• Rupture Rate at 5 years:

AAA >6 cm – 43% vs. 20% for smaller AAA

• Estimated Risk of Rupture:

0 in AAA less than 4.0 cm

0.5 to 5% for AAA 4.0 to 4.9 cm 

3 to 15% for AAA 5.0 to 5.9 cm 

10 to 20% for AAA 6.0 to 6.9 cm

20 to 40% for AAA 7.0 to 7.9 cm

30 to 50% for AAA 8.0 cm 
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Frequency of Surveillance Imaging of Abdominal 
Aortic Aneurysms Based on Current Aortic Diameter 

Abdominal Aortic Aneurysm

3.0 – 3.9 cm > 5.0 cm in men

> 4.5 cm in women

4.0 – 4.9 cm in 

men

4.0 – 4.4 cm in 

women

Imaging every 3y

(Class 1)

Imaging every 12 mo

(Class 1)

Imaging every 6 mo

(Class 1)

Abbreviations: cm indicates centimeter; mo, month; and y, year.
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Surgery vs. EVAR





Therapy

Surgery

• Peri-operative mortality 2.7-
5.6%

• 40-70% mortality for ruptured 
AAA surgery

• Significant morbidity (5-12 
weeks before returning to 
normal life style)



Abdominal Aortic Aneurysm - Open Repair

• The aneurysm is exposed, the aorta is clamped 
just above and below the aneurysm to stop the 
flow of blood, the aneurysm is opened and a 
Dacron graft is placed within the anuerysm

• The aneurysm sac is then wrapped around the 
graft to protect it
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Therapy

EVAR

• Peri-operative mortality 1.0-
2.4%

• Recovery within 1-3 days



Therapy - EVAR





https://www.youtube.com/watch?v=qUpXJBoAoWI


