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LEARNING OBJECTIVES

1. Familiarize with the breadth of aortic diseases

2. Review the clinical presentation of aortic disease

3. Familiarize with the outpatient management of 
stable aortic diseases

4. Familiarize with with the management of acute 
aortic syndromes



Aortic Segments

(Erbel R al. European Heart Journal 2014;35:2873-2926)



• The normal size of the aorta depends on sex, 
body size, and age

• For adult patients, aortic diameters are 

normalized using a ratio of aortic diameter to 
BSA or aortic diameter to height

• An aneurysm is defined as a dilatation of an 
artery that is 1.5 times the expected normal 

diameter

• This threshold can be used to define 
aneurysms of the descending and abdominal 

aorta

Definition

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



• A different definition is necessary for the 

ascending aorta, because the risk of dissection 

increases substantially at diameters below the 1.5 

times threshold

• The most recent guidelines define an aortic root 

or ascending aortic diameter of 4.0-4.4 cm as 

dilatation and 4.5 cm or higher diameter as 

aneurysm

Normal Size of the Aorta

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



• True aneurysms include all 3 

wall layers  

• Fusiform aneurysms involve the 

entire circumference of the artery

• Saccular aneurysms (aka berry 
aneurysms) are spherical in shape 

and involve only a portion of the 

wall

Types of Aneurysms



• Dissection aneurysm develop 

after the occurrence of an intimal 

tear and formation of a false 

lumen 

Types of Aneurysms



• False (pseudo) aneurysms are 

extravasations of blood from a 

vessel wall perforation that is 

contained by surrounding tissue

• Therefore, they are not contained 

within the arterial wall

Types of Aneurysms



Ascending Aorta Size and Risk of Dissection

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

• The natural history of aortic 

aneurysms is of a progressive 

dilatation over time. This is 

associated with an increased 

risk of aortic dissection and, 

eventually, rupture

• The relative risk of aortic 

dissection begins to increase 

appreciably at an ascending 

aortic diameter of 4.0 cm to 

4.4 cm, and then increases 

dramatically at a diameter of 

4.5 cm



Modalities for Aortic Imaging

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



Thoracic

Aortic Aneurysms



• The true prevalence of TAA is unknown, 

as most are asymptomatic. However, 

TAA have been reported to occur in 5 to 

10 per 100,000 person years

• Unfortunately, TAA’s first presentation is 

often a life threatening acute aortic 

syndrome: dissection, intramural 

hematoma, impending rupture, or 

rupture

Thoracic Aortic Aneurysms (TAA) Epidemiology 

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



Causes and risk factors for TAA

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

• Hypertension, hypercholesterolemia, 

smoking, and heritable genetic variants are 

risk factors for TAA

• Causes of TAA include heritable disorders, 

congenital conditions, degenerative 

conditions, previous aortic dissection, 

inflammatory and infectious diseases

• Many aneurysms of the root and ascending 

thoracic aorta are sporadic and idiopathic

• Patients with TAA have a modestly increased 

incidence of AAA and cerebral aneurysms

Heritable Thoracic Aortic Disease: Syndromic

Heritable Thoracic Aortic Disease: Non-syndromic

Congenital conditions

Inflammatory Aortitis

Infectious Aortitis



Medical Management of TAA
Sporadic Aneurysms

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

Medical Management of TAA
Marfan Syndrome



Surveillance of Thoracic Aortic Dilatation and Aneurysm

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



TAA Size and Risk of Complications

ASCENDING AORTIC ANEURYSM DESCENDING AORTIC ANEURYSM

(Goldfinger JZ et al. JACC 2014;64(16):1725-39)



Ascending TAA Repair Threshold 

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

Sporadic Aneurysms



(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

BAV-Associated Aneurysms

Marfan Syndrome

Ascending TAA Repair Threshold 



Abdominal

Aortic Aneurysms



• Abdominal aortic aneurysm (AAA) is defined as 

an abdominal aortic diameter >3.0 cm 

• In the US, the estimated prevalence of AAA is 

1.4% among people between 50 and 84 years 

of age, or 1.1 million adults 

• Strong risk factors for AAA include older age, 

male sex, and smoking  

• Family history (1st degree), hypertension, and 

hypercholesterolemia, represent additional risk 

factors
(Schanzer AS et al. N Engl J Med 2021;385:1690-8)

Abdominal Aortic Aneurysms Epidemiology 



(Chaikof EL et al. J Vasc Surg 2018;67(1):2-79



• The primary concern for AAA is the risk of 

rupture and death from hemorrhage 

• The single most important predictor of 

rupture is the diameter of the aneurysm, 

with the risk increasing with larger 

aneurysms

(Schanzer AS et al. N Engl J Med 2021;385:1690-8)

Abdominal Aortic Aneurysms Epidemiology 



• Screening for AAA has led to 

a reduction in AAA-specific 

mortality in men

• Ultrasonography (US) of the 

abdomen is generally 

considered the gold standard 

for AAA diagnosis and 

monitoring in asymptomatic 

patients

Abdominal Aortic Aneurysms Screening 

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



• Multiple studies have established 

that US surveillance of AAA helps 

to prevent rupture and mortality

• The frequency of surveillance US 

depends on AAA size and the risk 

of rupture: the larger the size the 

shorter is the interval

• CT (or MRI) angiography should 

be used as an alternative when 

US imaging is not adequate or 

preoperatively

Abdominal Aortic Aneurysms Surveillance 

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

Abdominal Aortic Aneurysms Surveillance 



Medical Management of AAA

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



Aortitis



• Aortitis refers to inflammatory or infectious processes of the aorta 

and its main branches

• Inflammatory aortitis include:

• Large vessel vasculitis (Takayasu arteritis and giant cell arteritis)

• IgG4-related disease, ANCA-related vasculitis, sarcoidosis, Behçet’s

disease, relapsing polycondritis, and granulomatosis with polyangiitis

• Infectious aortitis

• Bacterial

• Syphilitic

• Fungal

• Tuberculous

Aortitis Classification

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



• Large vessel vasculitis (LVV) 

include Takayasu arteritis 

(TAK) and giant cell arteritis 

(GCA)

• Both TAK and GCA are defined 

by granulomatous inflammation 

of the arterial wall 

• Arteritis of the temporal artery 

and systemic symptoms of 

polymyalgia rheumatica define 

the cranial variant of GCA 

Large Vessel Vasculitis Definition

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)



Large Vessel Vasculitis Presentation

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)



• Large vessel vasculitis (LVV) 

include Takayasu arteritis 

(TAK) and giant cell arteritis 

(GCA)

• Both TAK and GCA are defined 

by granulomatous inflammation 

of the arterial wall 

• Arteritis of the temporal artery 

and systemic symptoms of 

polymyalgia rheumatica define 

the cranial variant of GCA 

Large Vessel Vasculitis Diagnosis

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)



Large Vessel Vasculitis Diagnosis

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

• No validated diagnostic criteria 

exist for GCA and TAK

• Historically, diagnosis of GCA 

was based on a constellation of 

symptoms, ideally with 

histological confirmation of 

vasculitis

• Multimodality vascular imaging 

has equivalent diagnosis 

accuracy as temporal artery 

biopsy

Diagnosis is established when ≥3 criteria are present          

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)



Large Vessel Vasculitis Imaging

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)

• Multiple imaging modalities are available to assess the extent and severity of 

LVV, including US, MRI, CT and 18F- fluorodeoxyglucose (FDG)- PET

• Each modality has advantages and disadvantages, and use is typically guided 

by the clinical scenario and local expertise

• Imaging of the aorta and major branches should be considered in all patients, 

even in those with a primarily cranial presentation

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)

• Diagnostic accuracy of imaging 

declines quickly following treatment 

with glucocorticoids and imaging is 

best performed within 1 week of 

starting therapy



Large Vessel Vasculitis Imaging



Large Vessel Vasculitis Treatment

(Pugh D et al. Nat Reviews Dis Primer 2021;7:93)



• The term “infectious aortitis” refers to an infection of the aorta and has 
supplanted the older term “mycotic aneurysm,” which was used broadly 

but actually implies a fungal cause

• Aortic infections arise from either contiguous spread from adjacent 
structures or septic emboli and hematogenous spread to the aortic wall 

via a vulnerable plaque or preexisting aneurysm

• Staphylococcus aureus, Pneumococcus, Escherichia coli, and 

Salmonella are the pathogens identified in most reports

• Syphilitic aortitis,  typically occurs 10 to 25 years after systemic 
Treponema pallidum infection, is now rare. Fungal aortitis (mainly 

Candida or Aspergillus) and tuberculous aortitis are uncommon and 
typically arise in immunocompromised hosts

Infectious Aortitis

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)
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✓ Acute aortic syndromes (AAS) 

are life threatening conditions 

characterized by a breach in 

the integrity of the aortic wall 

✓ The spectrum of AAS includes 

acute aortic dissection (AAD), 

intramural hematoma (IMH), 

penetrating atherosclerotic 

ulcer (PAU), and aortic rupture

ACUTE AORTIC SYNDROMES

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



(Modified from Erbel R et al. European Heart Journal 2014;35:2873-2926)

DeBakey

Stanford

DeBakey

Stanford

Type I Type II Type III

Type A Type A Type B

AORTIC DISSECTION CLASSIFICATION



(Harris JA et al. J Vasc Surg 1994;19:90–98)

Atheroma Intimal ulcer

Adventitia

Intima

Media

Aortic atheroma Plaque ulceration

Intimal plaque 
ulceration

Medial
hematoma

Adventitial false 
aneurysm

Transmural 
rupture

PENETRATING ATHEROSCLEROTIC ULCER

✓ Deep ulceration of atherosclerotic aortic plaques can present as 

an acute syndrome and lead to IMH, AAD or rupture



(Tsai TT et al. Circulation 2005;112:3802-3813)

AORTIC DISSECTION MORTALITY IN IRAD

Type A - Medical

Type B - Medical

Type B - Surgery

Type A - Surgery

All Patients



✓ Disrupted aortic integrity is a 

fundamental component of the 

underlying pathology of AAS

✓ This can be due to an inherent 

instability of the aortic wall (e.g. 

inherited connective tissue disease) 

or an acquired condition, such as 

atherosclerotic degeneration, 

inflammation or infection

PATHOLOGY OF ACUTE AORTIC SYNDROMES

https://pikdo.net/p/anatomyandforensicpathology

(Nienaber CA et al. Nature Reviews Disease Primers 2016;2:16053)



(Nienaber CA et al. Eur Heart Journal 2012;33,1:26-25b)

RISK FACTORS FOR ACUTE AORTIC SYNDROMES



GENES ASSOCIATED WITH ACUTE AORTIC SYNDROMES

(Nienaber CA et al. Eur Heart Journal 2012;33,1:26-25b)



(Hagan PG et al. Jama 2000;283:897-903)

✓ The presentation of patients with 

AAS is often similar, regardless of 

the underlying condition, whether 

AAD, IMH, or PAU 

✓ In an analysis of IRAD, AAD 

presentation was described as 

abrupt pain by 84% of patients, 

with initially severe intensity in 

90% of the cases

CLINICAL PRESENTATION OF ACUTE AORTIC SYNDROMES

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



SYNDROME CLINICAL PRESENTATION

Type A dissection

Syncope, tamponade, severe chest pain, aortic 

insufficiency, collapse, arm systolic blood 

pressure differential, myocardial ischemia, 

neurologic signs

Type B 

dissection

Severe chest or back pain, migrating pain, distal 

pulse differential, mesenteric ischemia, kidney 

ischemia/infarct, claudication, distal malperfusion

Intramural 

hematoma

Chest or back pain, tamponade (rare), high blood 

pressure, malperfusion (rare)

Penetrating ulcer
Painless or low intensity pain, pain located in 

back or abdomen, high blood pressure

CLINICAL PRESENTATION OF ACUTE AORTIC SYNDROMES

(Isselbacher EM et al. Circulation. 2022;146:e334–e482



DIAGNOSIS OF ACUTE AORTIC SYNDROMES

✓ The diagnosis of AAS is primarily 

based on appropriate imaging 

studies 

✓ Primary goals of imaging include:

• confirmation of diagnosis

• anatomical classification of the AAS

• assessment of the extent of aortic 

involvement

• assessment of complications



DIAGNOSIS OF ACUTE AORTIC SYNDROMES

✓ CT and MRI angiography, and 

transesophageal echocardiography 

(TEE) are similarly reliable for the 

diagnosis of AAD

✓ CT and MRI angiography are 

superior to TEE for the assessment 

of AAD extension and branch 

involvement, as well as for the 

diagnosis of IMH, and PAU

✓ TEE may be preferred in unstable 

patients



DIAGNOSIS OF ACUTE AORTIC SYNDROMES: DISSECTION



DIAGNOSIS OF ACUTE AORTIC SYNDROMES: IMH



ACUTE MEDICAL MANAGEMENT

OF ALL PATIENTS WITH AAS

(Isselbacher EM et al. Circulation. 2022;146:e334–e482

✓ Anti-impulse therapy with invasive 

monitoring of arterial pressure

✓ Target SBP <120 mmHg and target HR 

60-80 bpm

✓ Intravenous BB unless contraindicated, 

can use non-dihydropyridine CCB as an 

alternative

✓ Intravenous vasodilator can be used 

after start of BB

✓ Pain control management as needed



SURGICAL MANAGEMENT OF

TYPE A AAS

✓ Emergency surgical evaluation and 

intervention is recommended

✓ In patients stable enough for transport, 

transfer to a high-volume aortic center is 

reasonable

✓ In patients with type A dissection 

complicated by stroke, surgery is 

reasonable

(Isselbacher EM et al. Circulation. 2022;146:e334–e482



SURGICAL MANAGEMENT OF

MALPERFUSION IN TYPE A AAS

✓ In patients with acute type A AAD and 

mesenteric (celiac, superior mesenteric 

artery), renal, or lower extremity 

malperfusion, immediate surgical repair 

of the ASCENDING aorta is 

recommended

✓ In patients with type A dissection and 

mesenteric malperfusion, immediate 

mesenteric revascularization is 

reasonable before ascending aortic 

repair

(Isselbacher EM et al. Circulation. 2022;146:e334–e482



MANAGEMENT OF PATIENTS

WITH TYPE B AAD

(Isselbacher EM et al. Circulation. 2022;146:e334–e482

✓ In uncomplicated type B AAD, medical 

therapy is recommended

✓ In patients with complicated type B AAD, 

intervention is recommended 

✓ In ruptured type B AAD, endovascular 

grafting is recommended if possible

✓ In patients with other complications, 

endovascular grafting is reasonable

✓ In patients with high risk anatomy, 

endovascular grafting may be 

considered



✓ The 10-year actuarial survival rate 

among patients with AAS who 

survive their initial hospitalization 

ranges from 30% to 60%

✓ AAS should be considered a 

lifelong disease involving the entire 

aorta and its branches, which 

remain at high risk for re-dissection, 

aneurysm formation, and rupture, 

even after successful treatment of 

the acute index event

LONG-TERM MANAGEMENT OF AAS SURVIVORS

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



✓ Patients with AAS, regardless of the 

initial therapeutic strategy, require 

lifelong clinical and imaging 

monitoring, patient education, and, 

if appropriate, screening of family 

members for aortic disease

✓ CT or MRI angiography are 

recommended for surveillance at 1, 

6, and 12 months, and annually 

thereafter, depending on clinical 

conditions, aortic size, and increase 

in size over time

LONG-TERM MANAGEMENT OF AAS SURVIVORS

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



✓ Intensive blood pressure (<120/80 

mmHg) and heart rate control (<60 

bpm) remain the key goals of 

medical therapy

✓ Atherosclerotic aortic disease 

should be considered a coronary 

risk equivalent and treated with 

statins as appropriate. Statins may 

reduce thoracic aortic aneurysm 

growth rate and progression to 

dissection, rupture or death

LONG-TERM MANAGEMENT OF AAS SURVIVORS

(Isselbacher EM et al. Circulation. 2022;146:e334–e482)



✓ Target heart rate can be achieved 

with the use of BB, or with diltiazem 

or verapamil in patients who are 

intolerant to BB

✓ Management of blood pressure may 

require the addition of thiazide 

diuretics, ACE-inhibitors, ARBs, 

dihydropyridine calcium antagonists 

(amlodipine, nifedipine), and other 

second line agents (hydralazine, 

alpha blockers)

LONG-TERM MANAGEMENT OF AAS SURVIVORS

(Isselbacher EM et al. Circulation. 2022;146:e334–e482



✓ MRI angiography should be 

preferred to CT angiography, 

particularly in younger patients, due 

to increased cancer risk from 

ionizing radiation

✓ Surveillance imaging with 

consistent use of the same 

modality is preferable to allow 

direct comparison of serial studies 

along with standardized reports 

and measurements at given 

landmarks

LONG-TERM MANAGEMENT OF AAS SURVIVORS



✓ AAS are relatively uncommon 

aortic pathologies but are 

associated with high morbidity 

and mortality if not promptly 

diagnosed and treated

✓ If an AAS is suspected, emergent 

imaging must be obtained to 

confirm/rule out the diagnosis

✓ Patients with Type A AAS should 

undergo emergent surgical repair 

SUMMARY



✓ Patients with type B AAS should 

be admitted to an ICU for blood 

pressure and heart rate control, 

and close monitoring for the 

occurrence of early complications

✓ Survivors of AAS should be 

closely followed for intensive 

blood pressure and heart rate 

control and for regular 

surveillance imaging 

SUMMARY
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