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Introduction

Catherine M. Otto, et al. N Engl J Med 2008;359(13), 1395–1398.

• Degenerative aortic valve stenosis is characterised by excessive valvular 
calcification  



Introduction

Aortic valve calcium

(AVC) score

♀ > 1300

♂ > 2000



Marie-Annick Clavel, et al. J Am Coll Cardiol. 2013;62(24):2329-38.

Introduction

2000 1300



Euihong Ko, et al. Eur Heart J Cardiovasc Imaging 2021;00:1-9.
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Methods

• Patients
• Duration : July 2010 ~ December 2019

• A total of 1002 patients with symptomatic degenerative AS who underwent AVR with or 
without concomitant percutaneous or surgical coronary revascularization

• Exclusion criteria : AV Vmax <4.0m/s, concomitant procedures such as aorta replacement, 
other valvular surgery, atrial ablation, and bicuspid or rheumatic disease

▐ ASAN-AVR Registry

• Prospective, single-center, real-world registry

• All consecutive patients who had undergone surgical or transcatheter AVR



Methods

• AVC measurement
• Electrocardiogram-gated multi-slice CT angiography before AVR

• Calcium detection set at 130 Hounsfield Units and 3-mm slice thickness

• Aortic valve calcium (AVC) score
• Male <2000AU and female <1300 AU  → Low AVC



Methods

• Endpoint
• Primary outcome : death from any cause

• Death; CV death or Non-cardiac death

• Myocardial infarction

• Stroke

• MACE; composite of death from any cause and MI, stroke

• Median f/u : 3.8 years

• Low AVC vs High ACV



Results

Low AVC
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Results

*Age and sex matching 

at a 1:2 ratio.
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Discussion

• One of four of the severe degenerative AS patients  
• Lower than the proposed threshold for diagnosing severe AS (male ≥ 2000, female ≥ 1300)

• Low AVC were more likely to be female, and on hamodialysis, younger

and less LV remodeling, but a worse long-term survival



Discussion
• Extensive valvular calcification is a hallmark of degenerative AS  

AVC is significantly associated with the risk of mortality and need for AVR

Degree of AVC is associated with the progression and severity of AS

Quantification of AVC to assist in diagnosing severe AS

Pawade, T. et al. J Am Coll Cardiol Img. 2019;12(9): 1835-48.

Marie-Annick C. et al. J Am Coll Cardiol. 2013;62:2329-38.



Discussion
• However, some patients with severe degenerative AS have lower AVC

Approximately 20% of patients with severe AS had lower AVC in previous studies

Similarly, 24.2% of the patients had lower AVC than proposed threshold

Abramowitz, Y. et al. Eur Heart J Cardiovasc Imaging 2017;18: 639-47. 



Discussion

• Sex, age and hemodialysis were 
associated with severe AS with low AVC.

Women had a larger fibrotic component and a 
smaller calcification than men,

Non-calcified tissue (or fibrosis) 

-> development and progression of AS

Simard, L. et al. Circ Res 2017;120: 681-91. 



• Higher mortality rate in the patients with low AVC than in those with high AVC  
Generally, severe AVC was considered to be

associated with a higher mortality

and procedural complications

However, one study that evaluate

non-calcific tissue volume ~ CV events 30days

, whereas calcific tissue volume did not have prognostic value

In addition, LFLG AS, 

or transthyretin cardiac amyloidosis

•. 2020 Jun 23;75(24):3003-3015

FR Ulrich. et al. JACC Cardiovasc Interv 2019;12:752-63.

K Grodecki. et al. Eur Heart J Cardiovasc Imaging 2021;22(6):626-623



Discussion

Voisine, M. et al. J Am Heart Assoc 2020;9:e015610. 

• Sex, age and hemodialysis were associated with severe AS with low AVC.
Differences in calcification/fibrosis ratio

Men vs Women

Tricuspid AV vs Bicuspid AV

Younger vs Older patients

Lipid-mediated inflammation

and insulin resistance

vs

Phosphocalcic metabolism

and activation of the 

renin-angiotensin
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Discussion

• Limitation 
• Single center observational study

• Unmeasured confounding factors, even with statistical adjustments

• Measured only aortic valve calcification

> Non-calcified component or total valve volume are not available

• Did not perform any pathological study

• Differences between CT measured AVC and pathological calcifications



Conclusion

• Degenerative aortic valve stenosis is characterized by excessive 
valvular calcification and AVC has been used for the diagnosis of AS

• However, about ¼  of patients with severe AS have an aortic valve 
calcium score below the sex-specific threshold.

• And, the patients with low AVC exhibit distinct clinical characteristics

and higher risk of long-term mortality compared with high AVC.

• To understand the pathogenesis and progression of low AVC AS, 
further prospective studies focusing on this population are needed.
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