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Objectives:
1. Outline how atrial fibrillation complicates the 
assessment of aortic stenosis 

2. Review available data that supports the 
universal underestimation of aortic stenosis in 
patients with atrial fibrillation 

3. Propose a new contemporary approach to 
assess aortic stenosis severity when 
accompanied by atrial fibrillation
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Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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How bad is the AS
1.Severe
2.Not severe
3. It depends
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aortic stenosis

Nishimura et al. Circ 2014
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Average change in AV CS was 152 AU/year
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Prevalence of AF by age:

Chugh et al. JACC 2001 Go et al. JAMA 2001
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Prevalence of AS by age:

Nkomo et al. Lancet 2006
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Prevalence of AF in AS patients
• AF in general affects 1-2 % of the general population 

(Chugh 2001)

• It affects 9% of patient with moderate AS with an 
incidence of 1.2%/year (Greve 2013).

• In patients referred for TAVR in the French database, 
26% had AF at time of referral (Chopard 2015) And 37% in 
PARTNER I trial (Biviano 2016)

• And up to 35-50% in patients with LFLG AS with 
reduced EF (Levy 2006, Eleid 2012)
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Is AF bad in patient with AS?

Chopard et al. JACC Interv 2015
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Levy et al. AJC 2015

Severe AS

Asymptomatic Severe AS
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Burup et al. Cardiovac Ultra. 2012

All comers with AS
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Greve et al. IJC 2013

Morbidity in mild-moderate AS
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Why is this?
• Does atrial fibrillation carry an increased risk of 

morbidity and mortality in and of itself?

• Does it implicate a more advanced cardiac 
disease?

• Are we under-referring patients for a timely 
aortic valve replacement because we are 
under-estimating the severity of AS?
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Mean gradient and 
peak velocity 

under-estimate 
Severity of AS

Low flow state Averaging
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Mean gradient and 
peak velocity 

under-estimate 
Severity of AS

Low flow state Averaging
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Eleid et al. Cric 2013

©2016 MFMER  |  slide-20

Pibarot et al. Circ 2013
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Mean gradient and 
peak velocity 

under-estimate 
Severity of AS

Low flow state Averaging
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• Expert consensus.

Baumgartner et al. JASE 2014
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Case 1:
• 73-year-old patient with known aortic valve 

stenosis and persistent AF.

• Referred to Valve Clinic for an opinion on her 
AS.
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Case 1:

MG: 40 
mmHg
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AVA: 0.77 cm2

SV: 71 ml
SVi: 38 ml/m2
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• She was referred from Valve Clinic for a surgical 
evaluation.

• Surgery gave the patient the option of surgery 
vs 3 months follow-up. She chose to follow-up.

• Presented to ER with sudden cardiac death 
after one month. 
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Case 2:
• 68-year-old male referred to Valve Clinic for 

evaluation of aortic valve stenosis.

• He noted significant decline in his exercise 
tolerance over the last 6 months.

• He has known chronic atrial fibrillation.

• His exam was consistent with severe aortic 
stenosis.
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AVA: 0.76 cm²
SV: 50 ml
SVi: 31 ml/m2

MG: 25 
mmHG
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• Report:
Moderate aortic valve stenosis, maybe moderate-
severe. MG: 25 mmHg.

• He was sent for CT calcium scoring which came 
back 2815.

• He underwent aortic valve replacement. 
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• These examples raise 2 questions:

1. Should we average? 

2. Can we use the highest signal?
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• Jan 2012 - Dec 2016 (5 years)

• 1541 patients with aortic stenosis
• AVA ≤ 1 cm2

• LVEF ≥ 50%

• What is the significance of single-high Doppler signals meeting 
criteria for severe AS in LGAS associated with AF?

• Are there any differences in aortic valve calcium scores in AF vs 
SR in HGAS and LGAS?

Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453

35

36

18 of 33



MHIF Cardiovascular Grand Rounds | 
March 10, 2025

©2016 MFMER  |  slide-37

• Mean age 76±11 years

• Female 47% 

• SR HGAS 67% MG = 51±12 mmHg

• AF HGAS 12% MG = 48±10 mmHg

• SR LGAS 15% MG = 31±5 mmHg

• AF LGAS 6% MG = 29±7 mmHg

• AVCS available in 34% of patients

Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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• Among AF LGAS
• 33% had at least one high Doppler signal (+HS) 

meeting criteria for severe AS

Peak velocity ≥4 m/sec OR
Mean gradient ≥40 mmHg

Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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“Severe Aortic Stenosis” 
Diagnosis on Clinical 

Echocardiogram Report (LVEF 
≥50%)

Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453

Note that AVCS was higher when +HS was present in AF 
(p=0.04)
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Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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Data From: Alsidawi et al Circ Cardiovasc Imaging. 2021;14:e012453
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Is there evidence of severe 
AS?

Yes
+ Doppler biopsy 
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But….

Should we still average signals to 
calculate aortic valve area or can we 
use the highest signals?
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AVA in AF:
�AVA = LVOT area          x       Avg. TVI LVOT
� Avg. TVI AV

�AVA = LVOT area          x       
�
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AVA and DI by averaged vs highest signals?

R=0.86. 
p<0.0001

R=0.88. 
p<0.0001

45

46

23 of 33



MHIF Cardiovascular Grand Rounds | 
March 10, 2025

©2016 MFMER  |  slide-47

How does the gradient in AF compare 
to that in sinus rhythm in the same 

patient?
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• 73-year-old female known aortic stenosis and atrial fibrillation 
undergoes DCCV 3 months after baseline TTE

AF Highest MG 
49 mmHg

SR MG 
62 mmHg

SR SVi
47 mL/m²

AF SVi
31 mL/m²

AF Averaged MG 37 
mmHg

Data From: Alsidawi et al Echocardiography 2018;35:869-871

©2016 MFMER  |  slide-50

In SR: SVi: 51 ml/m2
AVA: 0.73 cm²

Data From: Alsidawi et al Echocardiography 2018;35:869-871

In AF: SVi: 37 ml/m2

AVA: 0.85 cm²

MG: 17 
mmHG

MG: 
34 
mmHG
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Pre-CV Post-CV (25 days later)

Alsidawi et al Echocardiography 2018;35:869-871

SVi: 42 ml/m2. 
AVA: 0.72 cm2

SVi: 32 ml/m2
AVA: 0.78 cm2 
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• 90-year-old female with known aortic valve stenosis.

• She presented to the hospital with shortness of breath and was found to be in atrial 
fibrillation with rapid ventricular response. 

• Echo 1 in AF: SVI 21 ml/m2. Avg. MG: 17 mmHg. Peak MG: 23 mmHg. AVA: 0.7 cm2

• Echo 2 in SR just 2 days after initial echo: SVI 37 ml/m2. MG: 34 mmHg. AVA: 0.7 cm2.
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Echo 3 a month later: SVI now up to 42 ml/m2 and MG up to 38 mmHg. AVA is unchanged.
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• Twelve patients with AVA < 1 cm2 with 2 echos in a median time 
of 5 months (2-9) where one echo is SR and the other in AF 
were studied.

• We assessed the difference in AVA, MG, peak velocity, SVi and 
Flow rates between the 2 echos in different rhythms
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Masson, R…Alsidawi, S et al. EHJ-CI 2024
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820 patients with 
severe AS referred for 
TAVR

Average MG: 45 mmHg
Average age: 80.5 years

Average MG: 42 mmHg
Average age: 82.2 years 
(around 2 years older than 
SR)

Median AVCS: 
• Men 2561 
•Women 1610 

Median AVCS: 
• Men 2850 
• Women 1942
300 AU higher than 
SR 

TAVR=transcatheter aortic valve replacement; AS=aortic stenosis; AF=atrial fibrillation; SR=sinus rhythm; SVI: Stroke volume index; 
AVCS=aortic valve calcium score; MG=mean gradient

464 patients with SR.
Average SVI: 45 ml/m2 

356 patients with AF.
Average SVI: 41.7 
ml/m2 

Masson, R…Alsidawi, S et al. EHJ-CI 2024
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Under review
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AS and AF present during 
an echocardiogram

PV > 4 m/s or MG > 40 
mmHg

PV < 4 m/s or MG < 40 
mmHg

Severe AS

Any signal on echo with 
PV > 4 m/s or MG > 40 
mmHg?

Severe AS

Valve area < 1 cm2

AVCS

YesNo

©2016 MFMER  |  slide-64

Conclusion:
• Averaging under-estimates the severity of aortic 

valve stenosis. 
• We are under-referring patients with AS and AF 

by averaging their signals. 
• Think about severe AS when faced with LGAS 

in the setting of AF. 
• The highest signal should be used to grade AS 

in these patients.
• AVCS is a helpful measure to confirm severity 

of aortic stenosis in certain cases.
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QUESTIONS 
& ANSWERS
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