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TOP 10 TAKE HOME MESSAGES FOR DIAGNOSIS 
AND MANAGEMENT OF AORTIC DISEASE

1. Multidisciplinary Aortic Team (MAT) Care is considered in determining the 
appropriate timing of intervention

2. Shared decision making with MAT is highly encouraged for optimal medical, 
endovascular, and open surgical therapies (especially in 
considering pregnancy/pregnant)

3. CT, MRI, & echo imaging of patients with aortic disease should follow 
recommendations for imaging, measurement and reporting of aortic dimensions and 
frequency of surveillance before and after intervention



TOP 10 TAKE HOME MESSAGES FOR DIAGNOSIS 
AND MANAGEMENT OF AORTIC DISEASE

4. At centers with MAT and experienced surgeons, threshold for surgical 
intervention for aortic root and ascending aneurysm has been lowered 
from 5.5cm to 5 cm. (lower among patients with heritable aortic disease

5. Smaller/Taller pts surgical thresholds incorporate aortic root or 
ascending aortic diameter to BSA or height

6. Intervention for Rapid aortic root growth or ascending aortic 
aneurysm is defined as >0.5cm in 1 yr or >0.3cm per yr in 2 consectutive 
yrs.



TOP 10 TAKE HOME MESSAGES FOR DIAGNOSIS 
AND MANAGEMENT OF AORTIC DISEASE

7. In patients undergoing aortic root replacement surgery, valve-sparing aortic root replacement is 
reasonable

8. Patients with acute type A aortic dissection, if clinically stable, should be considered for transfer to a 
high-volume aortic center to improve survival.

9. Increasing role for TEVAR in the management of uncomplicated type B aortic dissection. Clinical trials 
of repair of TAA with endografts are reporting results that suggest endovascular repair is an option for 
patients with suitable anatomy.

10. In patients with aneurysms of the aortic root or ascending aorta, or those with aortic dissection, 
screening of first-degree relatives with aortic imaging is recommended.
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Applying American 
College of 
Cardiology/American 
Heart Association Class 
of Recommendation 
and Level of Evidence 
to Clinical Strategies, 
Interventions, 
Treatments, or 
Diagnostic Testing in 
Patient Care* 
(Updated May 2019)



Imaging and Measurements
Recommendations for Aortic Imaging Techniques to Determine Presence and 

Progression of Aortic Disease
COR Recommendation

1 B-NR 1. Aortic diameters should be measured at reproducible landmarks perpendicular to 
the axis of blood flow. Reported in clear and consistent manner

1 C-LD 2. In patients with known/suspected aortic, episodic and cumulative radiation be kept 
low as feasible to maintain diagnostic quality.

1 C-EO 3. CT/MRI imaging, recommended that the root and ascending aortic diameter be 
measured inner-edge to inner-edge. If aortic wall abnormalities (atherosclerosis, wall 
thickening) report outer-edge to outer edge.

1 C-EO 4. The aortic root diameter should be recorded as maximum sinus to sinus 
measurement



Imaging and Measurements

Recommendations for Aortic Imaging Techniques to Determine Presence and 
Progression of Aortic Disease

COR Recommendation

2A C-LD 5. In patients with known or suspected aortic disease, it is reasonable that a dilated 
root or ascending aorta be indexed to patient height or BSA in the report, to aid in 
clinical risk assessment

2A C-EO 6.In patients with known or suspected aortic disease, when performing 
echocardiography, it is reasonable to measure the aorta from leading-edge to 
leading-edge, perpendicular to the axis of blood flow.
Using inner-edge to inner-edge measurements may also be considered, particularly 
on short-axis imaging.



Imaging and Measurements



Essential Elements of CT/MRI 
Imaging Reports

1. Maximum aortic diameter at each level of dilation, perpendicular to the axis of blood flow.

2. Wall changes suggestive of atherosclerosis, diffuse thickening (eg, aortitis), or mural 
thrombus.

3. Evidence of luminal stenosis/occlusion, including location, severity, and length.

4. Findings suggestive of acute aortic syndrome (dissection, IMH, PAU, focal intimal tear, 
suspected entry tear site) and complications (active contrast extravasation, rupture, contained 
rupture, rupture including periaortic hemorrhage, pericardial and pleural fluid, mediastinal 
stranding).



Essential Elements of CT/MRI Imaging Reports

5. Extension of aortic disease process (acute or chronic) into branch vessels, findings suggestive 
of end-organ injury, and suspected malperfusion.

6. Direct comparison with previous examinations should be detailed

7. Presence and extent of repair (eg, interposition graft, endovascular stent graft), as well as any 
evidence of complication.

8. Impression regarding disease classification (eg, acute aortic syndrome, 
aneurysm/pseudoaneurysm, luminal stenosis, atherosclerotic aortic disease).

9. Relevant details regarding method of image acquisition and measurement should be included.



Multidisciplinary Aortic Team

COR LOE Recommendations

1 C-EO For patients with acute aortic disease requiring urgent surgical repair, a 
multidisciplinary team, should determine the most suitable 
intervention

2a C-LD For patients who are asymptomatic with extensive aortic disease, or 
who may benefit from complex open or endovascular repairs, or with 
multiple co-morbidities, referral to a high-volume center (performing 
30-40 aortic cases yearly) with a Multidisciplinary Aortic Team is 
reasonable to optimize outcomes



Shared decision Making

COR LOE Recommendations

1 C-LD Pt with aortic disease, shared decision making is recommended when determining the 
appropriate threshold for intervention, surgical repair, surgical approach (open vs endovascular), 
medical management and surveillance.

1 C-EO In patients with Aortic disease who are contemplating pregnancy or who are pregnant, shared 
decision making is recommended when considering the CV risk of pregnancy, the diameter 
thresholds for prophylactic aortic surgery and the mode of delivery



Aneurysms

TAA Causes

AAA Causes RF and screening

Medical Management of Sporadic 
and Degenerative AAD

Surgical and endovascular 
Management of Aortic Aneurysm



Aneurysms: 
TAA Causes

Heritable Thoracic Aortic 
Disease (HTAD)

Marfan's, Louey's Dietz, Vascular 
Ehlers-Danlos, etc

Congenital Conditions (Bicuspid AV, Turner syndrome, 
Coarctation of the aorta, TOF)

Hypertension

Atherosclerosis

Degenerative

Previous Aortic dissection



Aneurysms: 
TAA Causes

Inflammatory Aortitis
• (Giant Cell Aortitis, Takayasu Aortitis, 

Behcets, etc)

Infectious Aortitis
• (Bacterial, fungal, syphilitic)

Previous Traumatic Aortic Injury



Aneurysm: Screening and surgical 
recommendations
Nonsyndromic heritable thoracic aortic disease 
(nsHTAD )

Pts with nsHTAD and no identifiable genetic 
cause, repair of aorta is recommended when 
diameter is >5.0 in absence of high -risk features 
or >4.5 cm in presence of high -risk factors

(family history of dissection at aortic diameter < 
5.0cm or unexplained death < 50 y/o)

This Photo by Unknown author is licensed under CC BY-NC.

https://www.bmj.com/content/367/bmj.l5476
https://creativecommons.org/licenses/by-nc/3.0/


Aneurysms: 
Risk Factors and Screening

• Class I recommendations for screening in HTAD
o Genetic Testing and Screening Family members for Thoracic Aortic Disease (TAD)

• Risk Factors for Familial TAD
o TAD and syndromic features of MS, LDS, EDS
o TAD presenting at <60 yrs of age
o History of TAD or peripheral/intercranial aneurysms in 1st/2nd degree relative
o History of unexplained death at a young age in 1st/2nd degree relative



Aneurysms: 
Risk Factors and 
Screening

file:///C://AHA%20guidelines_JACC2022.pdf



Aneurysm: Marfan's Syndrome

TTE is recommended at the time of initial diagnosis, to determine the diameters of the 
aortic root and ascending aorta, and 6 months thereafter, to determine the rate of 
aortic growth; if the aortic diameters are stable, an annual surveillance TTE is 
recommended. (I, C-EO)

In patients with Marfan syndrome, treatment with either a beta blocker or an ARB, in 
maximally tolerated doses (unless contraindicated), is recommended to reduce the rate 
of aortic dilation. (I A)

Surgery to replace aortic root and ascending aorta is recommended with an aortic root 
diameter ≥5.0 cm; reasonable with either an aortic root diameter ≥4.5 cm plus high-risk
features or with a cross-sectional aortic root area to patient height ratio ≥10 cm2/m.



Aneurysm: Loey's -Dietz Syndrome

1 C-LD

1. In patients with Loeys-Dietz syndrome and aortic dilation, the surgical threshold for 
prophylactic aortic root and ascending aortic replacement should be informed by the 
specific genetic variant, aortic diameter, aortic growth rate, extra-aortic features, 
family history, patient age and sex, and physician and patient preferences (see Table 
11).

2b C-EO

2. In patients with Loeys-Dietz syndrome attributable to a pathogenic variant in 
TGFBR1, TGFBR2, or SMAD3, surgery to replace the intact aortic arch, descending 
aorta, or abdominal aorta at a diameter of ≥4.5 cm may be considered, with the 
specific genetic variant, patient age, aortic growth rate, family history, presence of 
high-risk features (see Table 11), and surgical risk informing the decision.



Aneurysms: 
Turner 
Syndrome



Surgical 
Approach in 
Sporadic 
Aneurysms of 
the Aortic Root 
and AAA for 
Patients 
Meeting 
Surgery Criteria

COR Recommendation

1 In patients with an aneurysm of the ascending aorta who meet criteria 
for surgery, aneurysm resection with an interposition graft should be 
performed.

1 In patients undergoing aortic valve repair or replacement with a 
concomitant ascending aortic aneurysm, a separate aortic valve 
intervention and ascending aortic graft is recommended.

1 In patients undergoing aortic root replacement with an aortic valve 
that is not suitable for sparing or repair, a mechanical or biological 
valved conduit aortic root replacement is indicated.

2a In patients undergoing aortic root replacement, valve-sparing aortic 
root replacement is reasonable if the aortic valve is suitable for 
sparing or repair and when performed by experienced surgeons in a 
Multidisciplinary Aortic Team.



Aneurysm: 
Bicuspid 
Aortic 
Valve

COR Recommendations

1 B-
NR

1. In patients with a BAV, TTE is indicated to 
evaluate valve morphology and function, to 
evaluate the diameter of the aortic root and 
ascending aorta, and to evaluate for aortic 
coarctation and other associated 
cardiovascular defects.

1 C-
LD

2. In patients with a BAV, CT or MRI of the 
thoracic aorta is indicated when the diameter 
and morphology of the aortic root, ascending 
aorta, or both cannot be assessed accurately 
or completely by TTE.



Aneurysm:
Bicuspid
Aortic 
Valve

I C-LD 3. In patients with a BAV and either HTAD or phenotypic 
features concerning for Loeys-Dietz syndrome, a medical 
genetics evaluation is recommended.

I C-LD 4.In patients with a BAV and a dilated aortic root or 
ascending aorta, screening of all first-degree relatives by TTE 
is recommended to evaluate for the presence of a BAV, 
dilation of the aortic root and ascending aorta, or both; if the 
diameter and morphology of the aortic root, ascending 
aorta, or both cannot be assessed accurately or completely 
by TTE, a cardiac-gated CT or MRI of the thoracic aorta is 
indicated.

2a B-NR 5.In patients with a BAV, screening of all first-degree relatives 
by TTE is reasonable to evaluate for the presence of a BAV, 
dilation of the aortic root and ascending aorta, or both.



Surgical 
thresholds for 
aortic patients 
with Sporadic 
Aneurysm and 
BAV



Recommendations for Surgery for Sporadic 
Aneurysms of the Aortic Root and Ascending 

Aorta



Aneurysms: AAA recommendations



AAA: 
Surveillance

• Surveillance:

o Eve ry 3 ye a rs in  AAA 
d ia m e te r 3.0 -3.9  cm

o An n u a lly in  m e n  4 .0 -4 .9  
cm ; w om e n  4 .0 -4 .4  cm

o Eve ry 6  m on th s in  m e n  
>5.0  cm ; w om e n  >4 .5 cm

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://images.radiopaedia.org/articles/abdominal-aortic-aneurysm
https://creativecommons.org/licenses/by-nc-sa/3.0/


AAA: Medication recommendation
• Moderate or high -intensity statin 

therapy is recommended in patients 
with AAA and evidence of aortic 
atherosclerosis.

• Low dose ASA may be considered in 
patients with AAA and concomitant 
atheroma or PAU



AAA: Surgical 
Recommendations

• Repair is recommended in patients

o Me n  AAA d ia m e te r o f > 5.5 cm
o W om e n  AAA d ia m e te r o f > 5.0  cm
o Sym p tom s a t t rib u ta b le  to  th e  

a n e u rysm (a b d om in a l 
p a in , p u lsa t in g  e n la rg e m e n t , 
t e n d e r m a ss in  a b d om e n  )

o Ru p tu re - En d ova scu la r re p a ir (Ia )

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://images.radiopaedia.org/articles/abdominal-aortic-aneurysm
https://creativecommons.org/licenses/by-nc-sa/3.0/


Recommendations for Aortic Arch 
Aneurysms



Guidance for Repair of Descending Thoracic 
Aortic Aneurysms



Endovascular 
Versus Open 
Repair of 
Descending 
TAA

Class LOE Recommendations

1 B-NR

1. In patients without Marfan syndrome, Loeys-Dietz 
syndrome, or vascular Ehlers-Danlos syndrome, who 
have a descending TAA that meets criteria for 
intervention and anatomy suitable for endovascular 
repair, TEVAR is recommended over open surgery.

1 B-NR

2. In patients with a descending TAA that meets criteria for 
repair with TEVAR, who have smaller or diseased access 
vessels, considerations for alternative vascular access are 
recommended.

2a B-NR

3. In patients with a descending TAA that meets criteria for 
intervention, who have anatomy unsuitable for 
endovascular repair, and who are without significant 
comorbidities and have a life expectancy of at least 10 
years, open surgical repair is reasonable.



Guidance for Repair of Thoracoabdominal 
Aortic Aneurysms



TAA recommendations
Spinal Cord protection (IA )

• CSF Drainage
• Timely measures to optimize spinal cord perfusion

• Cardioversion of tachyarrhythmias
• Insertion of CSF drain
• Increase MAP >100
• Transfuse Hgb > 10 g/dL
• Volume resuscitation

Renal and Visceral organ protection



Surgical 
Recommendations

Left subclavian artery management

Celiac Artery Management

Ruptured Descending TAA

Access issues for TEVAR in Descending 
TAA



Open Versus Endovascular Repair 
of TAAA

1 C-LD

3. In patients with Marfan syndrome, Loeys-Dietz syndrome, or 
vascular Ehlers-Danlos syndrome and intact TAAA requiring 
intervention, open repair is recommended over endovascular 
repair.

2b B-NR

4. In patients with intact degenerative TAAA and suitable 
anatomy, endovascular repair with fenestrated stent grafts, 
branched stent grafts, or both may be considered in centers 
with endovascular expertise and access to appropriate 
endovascular stent grafts.



Acute Aortic Syndrome (AAS)
• Presentation - clinical signs and symptoms
• Diagnostic Evaluation
• Medical Management
• Surgical and Endovascular Management of AAD
• Management of IMH
• Management of PAU
• Traumatic Aortic Injury
• Long term Management and Surveillance after AAS



Acute Aortic Syndrome: 
Presentation

Clinical Signs and Symptoms Cause

Asymmetric blood pressure (>20 mm Hg) between limbs Compromise of branch artery flow

Bowel ischemia or gastrointestinal bleed Malperfusion of the celiac or superior mesenteric artery

Dysphagia Compression of the esophagus

Dyspnea Compression of trachea or bronchus, congestive heart failure from aortic regurgitation, 
or cardiac tamponade

Hemoptysis Vascular rupture into lung parenchyma

Hoarseness Compression recurrent laryngeal nerve

Horner’s syndrome Compression of sympathetic chain

Myocardial ischemia or myocardial infarction Coronary artery involvement by dissection or compression by aneurysm



Acute Aortic Syndrome: Presentation

New murmur of aortic regurgitation Incomplete aortic valve closure secondary to leaflet tethering by the dilated aorta or 
cusp prolapse because of dissection into the aortic root

Oliguria or hematuria (gross) Malperfusion of 1 or both renal arteries

Paraplegia Spinal malperfusion attributable intercostal artery involvement

Lower extremity ischemia Malperfusion of iliac artery

Shock Cardiac tamponade, hemothorax, frank aortic rupture, acute severe aortic regurgitation, 
severe myocardial ischemia

Shortness of breath Pericardial effusion, congestive heart failure from acute severe aortic regurgitation, or 
hemothorax

Stroke symptoms Carotid or vertebral artery involved

Superior vena cava syndrome Compression of the superior vena cava

Syncope Carotid artery involvement or cardiac tamponade



AAS: Diagnostic Evaluation
• CT is recommended for initial imaging. (I 

C-LD)
o TTE a n d  MRI a re  re a son a b le

• CXR th a t  cou ld  su g g e st  Aort ic  d isse ct ion :
o Me d ia st in a l w id e n in g
o Tra ch e a l d e via t ion
o Dou b le  d e n sity a p p e a ra n ce  w ith in  

a o rta
o NG d e via t ion  to  th e  rig h t

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://openpress.usask.ca/undergradimaging/chapter/aortic-dissection-and-aneurysm/
https://creativecommons.org/licenses/by-nc-sa/3.0/


Acute Medical Management of AAS
COR LOE Recommendation

1 B-NR Prompt treatment with anti-impulse therapy with invasive Monitoring of BP with arterial line in 
ICU

1 C-LD Patients with AAS should be treated to a SBP < 120H or to lowest BP that maintains end-organ 
perfusion as well as target HR 60-80bpm.

1 B-NR AAS initial management should include IV beta-blockers unless contraindicated

2a B-NR In those with contraindications to IV BB, initial management with non-dihydropyridine calcium 
channel blocker is reasonable for HR control.

1 C-LD AAS initial management sould include IV vasodilators if BP no well controlled after initiation of BB 
therapy

1 C-EO AAS should be treated with pain control as needed to help with hemodynamic management



Recommendations for Surgical Repair 
Strategies in Acute Type A Aortic 

Dissection



Recommendations for the 
Management of Acute Type B Aortic Dissection



Recommendations for Management of 
Intramural Hematoma



Recommendations for Penetrating Atherosclerotic 
Ulcer and Type of Repair



Approach to the Initial Management of 
Blu n t  Tra u m a t ic  Th o ra c ic  Ao rt ic  In ju ry



Approach to Initial Management of Blunt 
Traumatic Abdominal Aortic Injury



Long Term Surveillance 
a n d  Ma n a g e m e n t  
fo llow in g  TAA

• TAA with TEVAR
o CT re com m e n d e d  a ft e r 1m o , 

12 m o , a n d  th e n  a n n u a lly if 
s t a b le

• TAA w ith  Op e n  re p a ir
o CT w ith  in  1 ye a r, a n d  th e n  

e ve ry 5 ye a r (2a ) in  a b se cn ce  
o f re sid u a l a o rtop a th y

o An n u a l im a g in g  if re sid u a l 
a o rtop a th y o r a b n om a l 
fin d in g s (2a )



Long Term Surveillance and 
Ma n a g e m e n t  fo llo w in g  Acu t e  Ao rt ic  
Syn d ro m e

• In Acute Aortic Dissection & IMH:
o Treated with open repair or TEVAR with 

residual disease or medical management
 Recommended F/u imaging at 1, 6, and 

12 month, then annually (1A)

• In Penetrating Aortic Ulcer (PAU) treated with 
repair: Imaging same as TAA (1mo, 12mo, 
annually)

• PAU medically managed: imaging at 1mo, 
every 6 mo for 2 years, then based on age and 
PAU

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://images.radiopaedia.org/articles/aortic-dissection
https://creativecommons.org/licenses/by-nc-sa/3.0/


Counseling and Management of Aortic 
Dise a se  in  P re g n a n cy a n d  P o st p a rt u m



Other Aortic Conditions
• Inflammatory Aortic Disease

o Gia n t  Ce ll Arte rit is
o Ta ka ya su  Arte rit is

• P rosth e t ic  Aort ic  Gra ft  In fe ct ion

• Aort ic  Ath e roscle ro t ic  Dise a se

• Aort ic  Th rom b u s a n d  Occlu sion

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://radiopaedia.org/articles/thoracic-aorta
https://creativecommons.org/licenses/by-nc-sa/3.0/


Physical Quality of Life

This Photo by Unknown author is licensed under CC BY-SA-NC.

https://technofaq.org/posts/2020/07/13-great-benefits-of-cycling/
https://creativecommons.org/licenses/by-nc-sa/3.0/
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