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Why do we care?

• Aortic disease happens in prime years of life
– Gaining understanding regarding genetic factors

• Acute aortic syndromes are life-threatening
• More aortic disease is being diagnosed 

incidentally (CT scans)
• Surgical/endovascular therapies are improving, 

decreasing morbidity/mortality
• There is a lot we don’t know!

– Treatment (medical, open surgical, endovascular)
– Outcomes

• STS Aortic Database is an important step
• YOU are important!



Aortic Anatomy

www.massgeneral.org/heartcenter/aortic_anatomy.aspx Courtesy of the Regents of the University of Michigan



David TE. Aortic valve-sparing operations. In: Selke FW and Ruel M, eds., Atlas of Cardiac 
Surgical Techniques (1ed). Philadelphia: Elsevier Saunders;2010. p. 151.

Aortic Root



Cook AC et al. Surgical anatomy of the heart. In: Selke FW, del Nido PJ, Swanson SJ, eds., Sabiston & 
Spencer Surgery of the Chest (8ed). Philadelphia: Elsevier Saunders;2010. p. 702.



Cook AC et al. Surgical anatomy of the heart. In: Selke FW, del Nido PJ, Swanson SJ, eds., Sabiston & 
Spencer Surgery of the Chest (8ed). Philadelphia: Elsevier Saunders;2010. p. 704.



Types of Aortic Aneurysms

http://www.aorticdissection.com/DISEASES%20OF%20AORTA.htm
Courtesy of the Regents of 
the University of Michigan



Ascending Aortic Aneurysm

Photos courtesy of Amy Geltz



Thoracoabdominal Aneurysms

http://www.annalscts.com/article/view/1070/1308



Classification of Descending and 
Thoracoabdominal Aneurysms

Hiratzka LF et al. J Thorac Cardiovasc Surg 2010;121:3266-369.



Risk Factors for Aortic Dissection and Aneurysm

• Hypertension
• Atherosclerosis
• Bicuspid aortic valve
• Genetic syndromes

– Marfan
– Loeys-Dietz
– Ehlers-Danlos
– Familial Thoracic Aortic Aneurysm
– Turner

• Arteritis
– Takayasu
– Giant Cell
– Behcet
– Ankylosing spondylitis
– Syphilis



Sievers H-H and Schmidtke C. J Thorac Cardiovasc Surg 2007;133:1226-33.



http://www.annalscts.com/article/view/1403/2034



Ascending Aortic Aneurysm: Size Matters



Ascending Aortic Aneurysm: Size Matters

Elefteriades JA et al. J Thorac Cardiovasc Surg 2015;149:S10-3.



Ascending Aortic Aneurysm: Size Matters

Elefteriades JA et al. J Thorac Cardiovasc Surg 2015;149:S10-3.



Measuring Aortic Diameter

Hiratzka LF et al. J Thorac Cardiovasc Surg 2010;121:3266-369.



Hiratzka LF et al. J Thorac Cardiovasc Surg 2010;121:3266-369.



Indications for Surgical Intervention: Ascending Aorta

Hiratzka LF et al. J Thorac Cardiovasc Surg 2010;121:3266-369.



Surgical Management of Ascending Aortic 
Aneurysm

https://www.mainlinehealth.org/conditions-and-treatments/treatments/ascending-aortic-
replacement



Surgical Management of Ascending Aortic 
and Root Aneurysms

Supra Coronary Graft Composite Graft Valve Sparing Aortic Root

Photo courtesy of Thomas E. MacGillivray



Aortic Root Composite Grafts

http://www.medtronic.com/us-en/healthcare-
professionals/products/cardiovascular/heart-valves-
surgical/freestyle-aortic-root-bioprosthesis.html

http://www.medtronic.com/us-en/healthcare-
professionals/products/cardiovascular/heart-valves-
surgical/freestyle-aortic-root-bioprosthesis.html

http://www.livanova.sorin.com/products/cardiac-
surgery/aortic/carbomedics-carbo-seal-valsalva

Tabata M et al. Ann Thorac Surg 2009;87:1969-70.



Techniques for Aortic Root Replacement

https://thoracickey.com/abnormalities-of-the-aortic-root/



Valve-Sparing Aortic Root Operation:
Re-implantation

Photo courtesy of Thomas E. MacGillivray



Valve-Sparing Aortic Root Operation:
Re-implantation

Photo courtesy of Thomas E. MacGillivray



Surgical Management of Ascending Aortic 
Aneurysm/Dissection: Hemiarch

Photo courtesy of Thomas E. MacGillivray



Surgical Management of Ascending Aortic 
Aneurysm/Dissection: Total Arch

Photo courtesy of Thomas E. 
MacGillivray



Photo courtesy of Thomas E. MacGillivray



Surgical Management of Ascending Aortic 
Aneurysm: Hybrid Arch

Bavaria JE et al. J Thorac Cardiovasc Surg 2013;145:S85-90.



Indications for Surgical Intervention: Descending 
Thoracic and Thoracoabdominal Aorta

Hiratzka LF et al. J Thorac Cardiovasc Surg 2010;121:3266-369.



Open Surgical Descending Thoracic Aortic 
Replacement for Aneurysm

http://www.aorta.ca/treatment/descending-ta-replacement/



Thoracic Endovascular Aortic Repair (TEVAR) for 
Descending Thoracic Aortic Aneurysm

http://cirse.org/index.php?pid=1070



Endovascular Zones of the Aorta

From the STS Training Manual



Open Thoracoabdominal Aneurysm Repair

http://www.goldbamboo.com/pictures-tl2604-tr10267.html



Aortic Dissection

• Incidence ~3/100,000 per year

• Most common catastrophe of the aorta

• Life-threatening condition

– Early mortality 1-2% per hour

– Survival is improved with prompt therapy

• Peri-operative mortality increased with 
“complicated” dissections



Aortic Dissection

Courtesy of the Regents of the University of Michigan



Aortic Dissection vs. Intramural Hematoma 
vs. Penetrating Atherosclerotic Ulcer

http://accesssurgery.mhmedical.com/content.aspx?bookid=980&sectionid=59610864



Classification of Aortic Dissection

https://www.intechopen.com/books/aortic-aneurysm-recent-advances/numerical-
simulation-in-ulcer-like-projection-due-to-type-b-aortic-dissection-with-complete-thrombos



Complications of Acute Type A Dissection

• Acute aortic insufficiency

• Myocardial infarction

• Rupture/tamponade

• Stroke

• Rupture/exsanguination

• Paralysis

• Intestinal ischemia

• Acute kidney injury

• Lower extremity ischemia



Complications of Acute Type A Dissection

Erbel R et al. Eur Heart Journal 2014;35:2873-2926.



Aortic Dissection: Initial Management

• ABC’s

• Invasive hemodynamic monitoring

• Anti-impulse therapy to decrease shear stress

• Prompt surgical/endovascular repair

– Acute Type A

– Complicated Type B

• Medical therapy vs. endovascular repair

– Uncomplicated Type B



Mortality from Acute Type A Dissection
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International Registry of Acute Aortic Dissection (IRAD)
Trimarchi S et al. J Thorac Cardiovasc Surg 2005;129:112-22.



Mortality from Acute Type B Dissection

International Registry of Acute Aortic Dissection (IRAD)
Suzuki T et al. Circulation 2003;108[suppl 1]:II312-7.
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Timing of Dissection

• Hyperacute < 48 hrs

• 48 hrs ≤ Acute < 2 wks

• 2 wks ≤ Subacute < 90 days

• Chronic > 90 days



Surgical Management of Type A Dissection

Supra Coronary Graft Composite Graft Valve Sparing Aortic Root

Photo courtesy of Thomas E. MacGillivray



Hemiarch with and without Frozen Elephant 
Trunk

http://www.annalscts.com/article/view/
1697/2380



Thoracic Endovascular Aortic Repair (TEVAR) for 
Acute Type B Dissection

http://circ.ahajournals.org/content/120/25/251
9.figures-only

http://www.massgeneral.org/about/newsarticle
.aspx?id=5355



Endovascular Zones of the Aorta

From the STS Training Manual



Blunt Traumatic Aortic Injury

• Occurs in trauma population

• Results from acute deceleration injury and 
shear at ligamentum arteriosum

• Evolution of grading system and treatment 
strategy

https://badem.co.za/ubunt
u-4-curios-case-
ligamentum-arteriosum/



Blunt Traumatic Aortic Injury (BTAI)

Azzizadeh A et al. J Vasc Surg 2009;49:1403-8.



Blunt Traumatic Aortic Injury (BTAI)

Photo courtesy of Amy Geltz



BTAI: Open Repair

http://www.aortictrauma.org/patients/anatomy-explanation/



BTAI: Zone 3 TEVAR

https://jamanetwork.com/journals/jamasurgery/fullarticle/406076



BTAI: Zone 2 TEVAR (covering LSC)

https://www.researchgate.net/figure/50228072_fig4_Figure-5-Thoracic-endograft-placement-to-repair-an-
injury-at-the-aortic-isthmus-Note-the
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Thank you!

Go Blue!


