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Abstract—Two guidelines from the American College of Cardiology (ACC), the American Heart Association (AHA), and 
collaborating societies address the risk of aortic dissection in patients with bicuspid aortic valves and severe aortic 
enlargement: the “2010 ACCF/AHA/AATS/ACR/ASA/SCA/SCAI/SIR/STS/SVM Guidelines for the Diagnosis and 
Management of Patients With Thoracic Aortic Disease” (Circulation. 2010;121:e266–e369) and the “2014 AHA/ACC 
Guideline for the Management of Patients With Valvular Heart Disease” (Circulation. 2014;129:e521–e643). However, 
the 2 guidelines differ with regard to the recommended threshold of aortic root or ascending aortic dilatation that 
would justify surgical intervention in patients with bicuspid aortic valves. The ACC and AHA therefore convened a 
subcommittee representing members of the 2 guideline writing committees to review the evidence, reach consensus, 
and draft a statement of clarification for both guidelines. This statement of clarification uses the ACC/AHA revised 
structure for delineating the Class of Recommendation and Level of Evidence to provide recommendations that replace 
those contained in Section 9.2.2.1 of the thoracic aortic disease guideline and Section 5.1.3 of the valvular heart disease 
guideline. (Circulation. 2016;133:680-686. DOI: 10.1161/CIR.0000000000000331.)

Key Words: AHA Scientific Statements ■ anticoagulation therapy ■ heart valves ■ thoracic aortic aneurysm  
■ thoracic aortic disease ■ thoracic aortic dissection ■ valvular heart disease

The association between bicuspid aortic valve (BAV) and 
dilatation of the aortic root and ascending aorta is well 

established, as is the risk of aortic dissection in patients with 
BAV and severe aortic enlargement. However, data are limited 
with regard to the aortic diameter at which the risk of dissec-
tion is high enough to warrant operative intervention in patients 
who do not otherwise fulfill criteria for aortic valve replacement 
(AVR) on the basis of severe aortic stenosis or aortic regurgita-
tion. Two guidelines from the American College of Cardiology/
American Heart Association (ACC/AHA) and collaborating 
societies differed with regard to the recommended threshold of 
aortic root or ascending aortic dilatation that would justify surgi-
cal intervention in such patients.1,2 A subcommittee represent-
ing members of the 2 writing committees, which met current 

organizational policies for disclosure of relationships with 
industry (Appendix 1), was convened to review the evidence, 
reach consensus, and draft the present statement as an addendum 
to both guidelines. The evidence table to support this addendum 
is available as an Online Data Supplement. This statement was 
approved by the 2 guideline writing committees, underwent peer 
review (Appendix 2), and received formal approval by the ACC 
and AHA and endorsements by partner/collaborating organiza-
tions. The following recommendations replace those contained 
in Sections 9.2.2.1 and 5.1.3, respectively, of the original guide-
lines1,2 and use the revised structure for delineating the Class of 
Recommendation and Level of Evidence adopted by the ACC/
AHA Task Force on Clinical Practice Guidelines3 (Table 1, 
Recommendations Table, Table 2).﻿﻿﻿﻿﻿‍
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Table 1.  Applying Class of Recommendation and Level of Evidence to Clinical Strategies, Interventions, Treatments, or Diagnostic 
Testing in Patient Care*  (Updated August 2015)
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 Intervention in Patients With BAV and Dilatation of the Aortic Root (Sinuses) or Ascending Aorta: Recommendations

COR LOE Recommendations

I B-NR
1. �Operative intervention to repair or replace the aortic root (sinuses) or replace the ascending aorta is indicated in 

asymptomatic patients with BAV if the diameter of the aortic root or ascending aorta is 5.5 cm or greater.4–8 

See Online Data Supplement.

There is uncertainty about whether patients with BAV should undergo aortic repair at diameters smaller than those 
recommended for patients with ascending aortic aneurysms in the setting of a tricuspid aortic valve. Both the histology and 
mechanical properties of the ascending aorta differ between those with BAV and those with tricuspid aortic valves, raising the 
possibility that the aortic wall may be more vulnerable to dissection in those with BAV.4–6 Conversely, among patients presenting 
with acute type A aortic dissection, the mean diameter of the aortic root or ascending aorta may actually be greater in those 
with BAV than in those with tricuspid valves.7,8 Such conflicting evidence and the lack of sufficient prospective observational or 
randomized trial data create uncertainty about the diameter at which aortic root or ascending aortic repair should be performed 
in those with BAV. There is broad agreement, however, that those with aortic root or ascending aortic aneurysms, regardless of 
etiology, merit surgical repair when the aortic diameter is ≥5.5 cm, and this threshold should apply to those with BAV as well. 

IIa B-NR

1. �Operative intervention to repair or replace the aortic root (sinuses) or replace the ascending aorta is reasonable in 
asymptomatic patients with BAV if the diameter of the aortic root or ascending aorta is 5.0 cm or greater and an 
additional risk factor for dissection is present (eg, family history of aortic dissection or aortic growth rate ≥0.5 cm 
per year) or if the patient is at low surgical risk and the surgery is performed by an experienced aortic surgical team 
in a center with established expertise in these procedures.2,7–9 

See Online Data Supplement.

In patients determined to have higher risk of dissection on the basis of family history or rapid aortic expansion (≥0.5 cm per 
year), surgical intervention is reasonable when the aortic diameter reaches ≥5.0 cm. Patients with BAV tend to present with 
aortic dissection at younger ages than patients with tricuspid aortic valves,7–9 and those with large asymptomatic aneurysms 
may benefit from prophylactic aortic repair at younger ages than patients with tricuspid aortic valves who have similar-
sized aneurysms. Observational data support operation for patients with aortic root diameter ≥5.0 cm.10 Therefore, repair or 
replacement of the aortic root or replacement of the ascending aorta is reasonable when the aortic diameter is ≥5.0 cm in 
patients with BAV who are at low surgical risk according to the “2014 AHA/ACC Guideline for the Management of Patients 
With Valvular Heart Disease” (Table 2)2 when the operation is performed by experienced surgeons in centers with established 
expertise in these procedures to ensure low risk of morbidity and mortality. Whether the diameter threshold for surgery differs 
according to the level of maximum dilatation (aortic sinuses versus ascending aorta) requires further investigation. In short-
statured patients with Turner syndrome and BAV, absolute measurement of aortic root or ascending aortic diameter may not 
predict the risk of aortic dissection as well as aortic diameter index ≥2.5 cm/m2.11,12 In addition, in 1 study of patients with BAV, 
a maximum aortic root cross-sectional area-to-height ratio ≥10 cm2/m was also a predictor of aortic dissection.10 

IIa C-EO
2. �Replacement of the ascending aorta is reasonable in patients with BAV undergoing AVR because of severe aortic 

stenosis or aortic regurgitation when the diameter of the ascending aorta is greater than 4.5 cm.13–17 

...
For patients with BAV, data are limited with regard to the aortic diameter at which the risk of dissection is high enough to 
warrant replacement of the ascending aorta at the time of AVR. The risk of progressive aortic dilatation and dissection after AVR 
in patients with BAV has been the subject of several studies, but definitive data are lacking.13–17 
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Table 2.  Risk Assessment Combining STS Risk Estimate, Frailty, Major Organ System Dysfunction, and Procedure-Specific 
Impediments

Low Risk  
(Must Meet ALL Criteria in 

This Column)

Intermediate Risk  
(Any 1 Criterion in This 

Column)

High Risk  
(Any 1 Criterion in This 

Column)
Prohibitive Risk  

(Any 1 Criterion in This Column)

STS PROM* <4%
AND 

4%–8%
OR

>8%
OR

Predicted risk with surgery of death or 
major morbidity (all-cause) >50% at 1 y

OR

Frailty† None
AND

1 Index (mild)
OR

≥2 Indices (moderate to 
severe)

OR

Major organ system compromise 
not to be improved postoperatively‡

None
AND

1 Organ system
OR

No more than 2 organ systems
OR

≥3 Organ systems
OR 

Procedure-specific impediment§ None Possible procedure-specific 
impediment

Possible procedure-specific 
impediment

Severe procedure-specific impediment

*Use of the STS PROM to predict risk in a given institution with reasonable reliability is appropriate only if institutional outcomes are within 1 standard deviation of 
STS average observed/expected ratio for the procedure in question.

†Seven frailty indices: Katz Activities of Daily Living (independence in feeding, bathing, dressing, transferring, toileting, and urinary continence) and independence in 
ambulation (no walking aid or assist required or 5-m walk in <6 s). Other scoring systems can be applied to calculate no, mild, or moderate-to-severe frailty.

‡Examples of major organ system compromise: Cardiac—severe LV systolic or diastolic dysfunction or RV dysfunction, fixed pulmonary hypertension; CKD stage 3 or 
worse; pulmonary dysfunction with FEV

1 <50% or DLco2 <50% of predicted; CNS dysfunction (dementia, Alzheimer’s disease, Parkinson’s disease, CVA with persistent 
physical limitation); GI dysfunction—Crohn’s disease, ulcerative colitis, nutritional impairment, or serum albumin <3.0; cancer—active malignancy; and liver—any 
history of cirrhosis, variceal bleeding, or elevated INR in the absence of VKA therapy.

§Examples: tracheostomy present, heavily calcified ascending aorta, chest malformation, arterial coronary graft adherent to posterior chest wall, or radiation damage.
CKD indicates chronic kidney disease; CNS, central nervous system; CVA, cerebrovascular accident (stroke); DLco2, diffusion capacity for carbon dioxide; FEV1, forced 

expiratory volume in 1 s; GI, gastrointestinal; INR, international normalized ratio; LV, left ventricular; PROM, predicted risk of mortality; RV, right ventricular; STS, Society 
of Thoracic Surgeons; and VKA, vitamin K antagonist.

Reproduced from Nishimura et al.2
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