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Classification of 

Aortic Anatomic 

Segments by 

11 Landing Zones



3 layer (intima, media, adventia)

Conduit function, control of the systemic 

vascular resistance and HR

Healthy aorta < 40mm and taper gradually 

downstream

Rate of aortic expansion : 0.9mm(men), 

0.7mm(women) for each decade

Normal aorta



Aortic root & ascending aorta aneurysm

Aortic arch aneurysm

Descending thoracic aortic aneurysm

Thoraco-abdominal aortic aneurysm

Abdominal aortic aneurysm

Aortic aneurysm



Cough,  shortness  of  breath,  or  difficult  or  painful  

swallowing → large TAAs.

Constant or intermittent abdominal pain or discomfort, a 

pulsating feeling in the abdomen, or feeling of fullness after 

minimal food intake  → Large AAAs.

Stroke,  transient  ischemic  attack,  or  claudication →

secondary  to aortic atherosclerosis.

Hoarseness due to left laryngeal nerve palsy in rapidly 

progressing lesions. → Large TAA

Broad range of symptoms



Image modalities



Aortic Imaging Techniques



Medical therapy

- Reducing BP(130/80)  & cardiac contractility

- b-blocker ,ARB, statin, low dose aspirin

Endovascular therapy 

- TEVAR(thoracic endovascular aortic repair)

- EVAR(abdominal endovascular aortic repair)

Surgery

Treatment options



5 to 10 per 100 000 person years

Risk factors 

; Hypertension, smoking, hypercholesterolemia, 

and heritable genetic variants are risk factors

TAA ↑  →AAA & Cerebral aneurysms ↑

Aortic root and ascending thoracic aorta 

; Heritable influence and present at younger ages, BAV

Descending thoracic aorta 

; degenerative and present at older age

Thoracic aortic aneurysms (TAA)



Cause of TAA



The conventional definition

; Dilated to at least 1.5 times its expected   

normal diameter

Defining aneurysms of the aortic root and 

ascending thoracic aorta

; 40’s male 3.5cm, → 1.5 times ; 5.25cm

; Marfan syndrome or a familial thoracic 

aortic aneurysm (< 5.0cm. Op indication)

Definitions of aortic aneurysm



Relative Risk of Aortic Dissection by Size Range

Dilatation 
4.0~4.4

Aneurysm 
≥ 4.5cm



The Z-Score

; Pediatric population

The Aortic Size Index and Aortic Height Index

The Cross-Sectional Area to Height Ratio

; Ratio of the cross-sectional area of the aorta(cm2) to the 

patient’s height (m), >10 cm2/m high risk 

Normalizing Aortic Root and Ascending Aortic 
Diameters for Body Size



Thoracic aortic Aneurysm

60%

40%

10%



Aortic root & ascending aortic aneurysm



Valve sparing David operation



The Button Bentall Operation



Valved Graft



Aortic root aneurysm 

Bio-bentall OP (Handmade AVG: CE magna ease 23mm+ Graft 28mm)



Common congenital cardiac defect : 1~2%

Male > female (2:1~4:1)

LCC and RCC fusion (70%)

27% will require cardiovascular surgery within 

20 years among all BAV patients.

Notch1 gene mutations : aortopathy, unknown

When surgery is indicated for BAV(AS, AR, 

aortic root replacement) should be considered if 

the root is larger than 45 mm in diameter,

Aortic diseases associated with bicuspid AV



Aortic aneurysm in bicuspid AV 

Aortic complications (aneurysm, dissection, or sudden death)



Aortic valve disease(AS, AR)



Ascending aorta in bicuspid AV 







Pre op. vs Post op.



Arch & descending aneurysm (ESC 2014)

C



Aortic arch aneurysm



Various approach for aortic arch surgery



One-Stage Repair of Extensive Thoracic Aortic Aneurysm

Nicholas T. Kouchoukos, MD, One-Stage Repair of Extensive Thoracic Aortic Aneurysm Using the Arch-First Technique and Bilateral Anterior 
Thoracotomy, Operative techniques in thoracic and cardiovascular surgery



New and expanded classification system (1)

Hughes GC, Vekstein A. Current state of hybrid solutions for aortic arch aneurysms. Ann Cardiothorac Surg 2021;10(6):731-743. 

Hybrid aortic arch repair



New and expanded classification system (2)

Hughes GC, Vekstein A. Current state of hybrid solutions for aortic arch aneurysms. Ann Cardiothorac Surg 2021;10(6):731-743. 



Type III c elephant trunk + Antegrade TEVAR



Frozen Elephant Trunk in Aortic Arch Disease



TAR c FET (E-vita neo)



2022 ACC/AHA Guideline

C





2022 ACC/AHA Guideline

C





TEVAR



Zone 3 TEVAR in Type B IMH or 

r/o contained TAA rupture





Zone 2 TEVAR (LSA to LCC bypass)

• 80 years old male
• Huge Saccular aneurysm of DTA

(4.7cm)
• Severe AS (high risk patient)

➔ One stage TAVI and TEVAR



Zone 2 TEVAR (LSA to LCC

bypass)



Crawford classification of TAAA



2022 ACC/AHA Guideline

C



2022 ACC/AHA Guideline

C

C



Zenith®  t-Branch®  Thoracoabdominal

Endovascular Graft 





TAAA repair  incision



Thoracoabdominal Aortic Aneurysms



Abdominal aortic aneurysm





Surveillance of AAA



Open Versus Endovascular Repair of AAA



Repair of Ruptured AAA



Treatment of Concomitant Common Iliac 
Aneurysms



EVAR



Open repair of AAA





Thank you for your attention
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