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Figure 1. ACC/AHA 2022 GL on Aortic Disease. Classification of aortic anatomy segments 

by 11 landing zones. 

 

Zone 0 (involves the ascending to distal end of the origin of the innominate artery); Zone 1 (involves 

the origin of the left common carotid; between the innominate and the left carotid); Zone 2 (involves 

the origin of the left subclavian; between the left carotid and the left subclavian); Zone 3 (involves the 

proximal descending thoracic aorta down to the T4 vertebral body; the first 2 cm distal to the left 

subclavian); Zone 4 (the end of zone 3 to the middescending aorta – T6); Zone 5 (the mid-descending 

aorta to the celiac); Zone 6 (involves the origin of the celiac; the celiac to the superior mesenteric); 

Zone 7 (involves the origin of the superior mesenteric artery; the superior mesenteric to the renals); 

Zone 8 (involves the origin of the renal arteries; the renal to the infrarenal abdominal aorta); Zone 9 

(the infrarenal abdominal aorta to the level of aortic bifurcation ); Zone 10 (the common iliac); Zone 11 

(involves the origin of the external iliac arteries). 
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Figure 2. ESC 2024 GL on peripheral and aortic diseases. Anatomy and aortic segments 

and upper normal values for aortic dimensions. Numbers represent the 11 aortic segments 

based on the Society for Vascular Surgery/Society of Thoracic Surgeons (SVS/STS) 

classification for surgical and endovascular purposes. 
 

 Z-scores can be calculated for aortic root and ascending aorta. Calculation of z-scores can be 

performed following these links: https://www.marfan.fr/accueil/z-score-calculus/ or 

https://marfan.org/dx/z-score-adults.  
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Table 1. ACC/AHA 2022 GL on Aortic Disease. Recommendations for Aortic Imaging 

Techniques to Determine Presence and Progression of Aortic Disease. 

 

In patients with known or suspected aortic disease: 

 

Aortic diameters measured at reproducible anatomic landmarks perpendicular   I B-NR 

to axis of blood flow,  and these measurement methods reported in a clear  

and consistent manner. In cases of asymmetric or oval contour, report the longest diameter 

and its perpendicular diameter. 

 

Keep episodic and cumulative ionizing radiation doses as low as feasible while   I C-LD 

maintaining diagnostic image quality. 

 

When performing CT or MR imaging, the root and ascending aortic diameters   I C-EO 

should be measured from inner-edge to inner-edge, using an  

electrocardiographic-synchronized technique. If there are aortic wall abnormalities,  

such as atherosclerosis or discrete wall thickening (more common in the distal aorta),  

the outer-edge to outer-edge diameter should be reported. 

 

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

In the setting of known asymmetry, report multiple measurements, and obtain 

both short- and long-axis images of the root to avoid underestimation of the diameter. 

 

A dilated root or ascending aorta should be indexed to patient height or BSA   IIa C-LD 

in the report, to aid in clinical risk assessment. 

 

When performing echocardiography, measure the aorta from leading-edge to   IIa C-EO 

leading-edge, perpendicular to the axis of blood flow. 

 

Using inner-edge to inner-edge measurements, particularly on short-axis imaging. IIb C-EO 

 

 

Table 2. ESC 2024 GL on peripheral and aortic diseases. Recommendations for imaging 

of the aorta 

 

 
 

BSA body surface area 
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Table 3. ESC 2024 GL on peripheral and aortic diseases. Recommendations for thoracic 

aortic measurements 

 

 
AAS, acute aortic syndrome; CCT, cardiovascular computed tomography; CMR, cardiovascular magnetic 

resonance; ECG, electrocardiogram; TTE, transthoracic echocardiography. 
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Figure 3. ACC/AHA 2022 GL on Aortic Disease. Aortic Imaging Techniques to Determine 

the Presence and Progression of Aortic Disease. 

(A) Schematic shows the leading-edge to leading-edge measurement technique used in 

echocardiography, from left to right: measurement of the aortic root (sinuses of Valsalva), sinotubular 

junction, and proximal tubular ascending aorta. (B) Inner-wall to inner-wall measurements of the aortic 

root used in MRI and CT. In addition, a consistent approach to measuring all 3 sinuses with MRI and 

CT is necessary. The sinus-to-commissure and sinus-to-sinus measurements can both be used, but 

consistency is necessary for interval surveillance. (C) Standard measurement locations for MRI and CT 

with the inner-wall to inner-wall technique. 

 

 

 

Table 4. ACC/AHA 2022 GL on Aortic Disease. Recommendations for Multidisciplinary 

Aortic Teams 

 

For patients with acute aortic disease that requires urgent repair,    I C-EO 

a multidisciplinary team should determine the most suitable intervention. 

 

For patients who are asymptomatic with extensive aortic disease,   IIa C-LD 

or who may benefit from complex open and endovascular aortic repairs,  

or with multiple comorbidities for whom intervention is considered, 

referral to a high-volume center (performing at least 30-40 aortic procedures annually)  

with experienced surgeons in a Multidisciplinary Aortic Team to optimize treatment outcomes. 
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Table 5. ACC/AHA 2022 GL on Aortic Disease. Recommendations for Shared Decision 

Making. 

 

In patients with aortic disease, shared decision-making when determining the appropriate    I C-LD 

 

thresholds for intervention, deciding on the type of surgical repair, choosing between open surgical 

versus endovascular approaches; and in medical management and surveillance. 

 

In patients with aortic disease who are contemplating pregnancy or who are pregnant,  I C-EO 

shared decision making when considering the cardiovascular risks of pregnancy, the diameter 

thresholds for prophylactic aortic surgery, and the mode of delivery. 

 

 

Table 6. ACC/AHA 2022 GL on Aortic Disease. Physical Activity and Quality of Life 

 

For patients with significant aortic disease, education and guidance about avoiding I C-EO 

intense isometric exercises (eg, heavy weightlifting or activities requiring the Valsalva  

maneuver), burst exertion and activities, and collision sports. 

 

For patients who have undergone surgery for aortic aneurysm or dissection,   I C-EO 

postoperative cardiac rehabilitation. 

 

In patients with thoracic or abdominal aortic aneurysms whose BP is adequately   IIa C-LD 

controlled, encourage 30 to 60 minutes of mild-to-moderate intensity aerobic activity  

at least 3 to 4 days per week. 

 

In patients with clinically significant aortic disease, screen for anxiety, depression, IIa C-LD 

and posttraumatic stress disorder and, when indicated, provide resources for support;  

provide education and resources to minimize patients’ concerns, support optimal  

decision making, and enhance quality of life. 
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Table 7. ESC 2025 GL on pregnancy. Recommendations for aortopathies, cardiac 

surgery, and pregnancy 
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C Extended Pregnancy Heart Team: regular team + multidisciplinary aortic team. 

 

d In women with vascular Ehlers–Danlos syndrome and LDS, imaging should encompass the entire 

aorta, including supra-aortic vessels as well as iliac and femoral arteries. 

 

e See Chapter on Pregnancy for beta-blocker choice. 
 

 

Table 8. ACC/AHA 2022 GL on Aortic Disease.  

 

Counseling and Management of Aortic Disease in Pregnancy and Postpartum 

 

Prepregnancy 

In patients with genetic aortopathies attributable to syndromic (Marfan syndrome,  I C-LD 

Loeys-Dietz syndrome, vascular Ehlers-Danlos syndrome) and nsHTAD  

and who are contemplating pregnancy, genetic counseling before pregnancy  

to discuss the heritable nature of their condition. 

 

In patients with syndromic and nsHTAD, Turner syndrome, BAV with aortic dilation, I C-LD 

and other aortopathy conditions, aortic imaging (with TTE, MRI or CT,  

or both as appropriate) before pregnancy to determine aortic diameters. 

 

In patients with syndromic and nsHTAD, Turner syndrome, BAV with aortic dilation,  I C-LD 

and other aortopathy conditions, who are contemplating pregnancy, counseling about  

the risks of aortic dissection related to pregnancy. 
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During Pregnancy 

In patients with aortic aneurysms, or at increased risk of aortic dissection, or both,        IIa C-EO  

pregnancy to be managed by a multidisciplinary team including a maternal fetal  

medicine specialist and cardiologist, and, if logistically feasible, that delivery  

be planned in a hospital where the capability for emergency aortic repair is available. 

 

Guideline-directed treatment of hypertension in pregnant patients with aortopathies I C-LD 

 

In patients with syndromic and nsHTAD, beta-blocker therapy during pregnancy  I C-LD 

and postpartum, unless contraindicated. 

 

In pregnant patients with an aortopathic condition or a dilated aortic root or ascending  I C-LD 

aorta, surveillance TTE to monitor aortic diameters and aortic valve function  

each trimester and again several weeks postpartum, although imaging may be more frequent  

depending on aortic diameter, aortic growth rate, and underlying condition. 

 

In pregnant patients with aortic disease who require surveillance imaging of the aortic arch, I C-LD 

descending, 

abdominal aorta, or all 3, MRI without gadolinium preferred to CT to avoid radiation exposure to 

the fetus. 

 

 

Delivery in Pregnant Patients With Aortopathy 

 

Cesarean delivery in patients with a history of chronic aortic dissection.   I C-EO 

 

Vaginal delivery (when otherwise appropriate), in an aortic diameter of <4.0 cm.  I C-EO 

 

Cesarean deliver in a diameter of the aortic root, ascending aorta, or both, of >=4.5 cm.  IIa C-EO 

 

In a diameter of the aortic root, ascending aorta, or both, of 4.0 cm to 4.5 cm,  IIb C-EO 

vaginal delivery with regional anesthesia, expedited second stage, and assisted delivery. 

 

In patients with syndromic and nsHTAD, and a diameter of the aortic root,   IIb C-EO 

ascending aorta, or both, of 4.0 cm to 4.5 cm, cesarean delivery. 

 

 

 

Surgery Before Pregnancy in Women With Aortic Disease 

 

Aortic surgery before pregnancy: 

 

Marfan syndrome and an aortic root diameter of >4.5 cm    I C-LD 

 

If the aortic root diameter is 4.0 cm to 4.5 cm,     IIb C-LD 

especially if there are risk factors for aortic dissection (ie, rapid aortic growth  

of >=0.3 cm/y or a family history of aortic dissection). 

 

In Loeys-Dietz syndrome attributable to pathogenic variants in TGFB2 or TGFB3  IIa C-EO 

and an aortic diameter of >=4.5 cm. 

 

If the Loeys-Dietz syndrome is attributable to pathogenic variants in TGFBR1,   IIb C-EO 
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TGFBR2, or SMAD3, and the aortic diameter is >=4.0 cm. 

 

In nsHTAD and an aortic diameter of >=4.5 cm.     I C-EO 

 

If the aortic diameter is 4.0 cm to 4.4 cm, , depending on the molecular diagnosis,  IIb C-EO 

family history, and aortic growth rate. 

 

In Turner syndrome and ASI of >=2.5 cm/m2.     I  C-LD 

 

In wih BAV (in the absence of Turner syndrome or an HTAD) and an aortic diameter  I C-EO 

of ‡5.0 cm. 

 

In patients with sporadic aortic root aneurysms, ascending aortic aneurysms, or both  I C-EO 

and a diameter of >=5.0 cm 

 

 

 

Prophylactic Aortic Surgery Before Pregnancy in Women With Aortopathic Conditions 
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Pregnancy in Patients With Aortopathy: Aortic Dissection and Aortic Surgery in Pregnancy 

 

In acute type A aortic dissection during the first or second     I C-LD 

trimester of pregnancy, urgent aortic surgery with fetal monitoring. 

 

In acute type A aortic dissection during the third trimester of pregnancy, urgent  I C-LD  

cesarean delivery immediately followed by aortic surgery. 

 

In acute type B aortic dissection during pregnancy, medical therapy    I C-EO 

unless endovascular or surgical therapy is required to manage acute complications. 

 

In progressive aortic dilation during pregnancy, prophylactic aortic surgery,   IIb C-EO 

depending on individual circumstances. 

 


