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• Excision Medical – consulting

• Edwards Lifesciences – honoraria

• I am not a cardiac imager. This is my simplified view of the space.

Disclosures
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• Assessment of aortic stenosis
• Particularly in non-high gradient phenotypes

• Quantification of aortic regurgitation 

• Mitral and tricuspid valve imaging and procedural 
planning

Outline
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• Simple, widely available.

• Easy to perform, no risk.

• Most guideline documents based on TTE 
parameters.

• However, clearly falls short in certain situations 
and multimodality assessment is vital. 

Echocardiography remains gold standard first test
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Aortic stenosis
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Straightforward aortic stenosis cases 

Indexed valve area to BSA is preferred for specificity: <0.6 cm2/m2
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Remember to assess from suprasternal notch
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Quantification and assessment in low flow states

Critical to not assume 

normal valve function if 

peak velocity or 

gradients are not 

elevated.

Particularly if valve 

appears visually 

calcified/abnormal.
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Evaluation of aortic valve anatomy and contractile reserve
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• Particularly valuable in differentiating 
high flow states from valve function. 

• Removes LVOT diameter 
measurement, which is known to be 
highly variable. 

• Easy to follow over time. 

Doppler velocity (or VTI) index

a.k.a. Why I don’t use valve area

LVOT VTI * LVOT AREA

Aortic VTI 
= AVA

LVOT VTI

Aortic VTI 
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• Calcium score 2700 AU • Calcium score 1350 AU
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Threshold of >2000 AU for men, >1200 AU for women

• Recommended in AHA/ACC and ESC guidelines for risk 
stratification in patients with calcific AS.

• Can be followed over time.

• Should be performed on a non-contrasted scan. 

• Can be obtained at the time of TAVR CTA. 

• Well validated correlations to invasive hemodynamics. 

Aortic valve calcium scoring is a powerful adjunctive tool

Clavel et al. JACC. 2014. 
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• Several issues with DSE

• Poor patient tolerance

• Often limited by ectopy, hypotension

• Dependent on sonographer 
acquisition skill, patient windows

What is the role of DSE?

Nobody seems to enjoy it.*

*my opinion with no data
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Flow reserve does not correlate to outcome
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Increasing cardiac damage predicts poor response to 
therapy

Genereux P et al. JACC 2023.
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• Should we intervene in low EF patients with moderate disease?
• TAVR UNLOAD trial 

• What do we do with VERY low gradient patients? 

• How can we better evaluate fibrotic leaflet changes in day to day practice?

• What do we do with discordant data?

My questions
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Aortic regurgitation
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Aortic regurgitation is often overlooked and 
undermeasured

1. Galusko V. Eur Heart J Clin Qual Care. 2022.  
6. Bekeredjian R. Circ. 2005.

7. Aksoy O. Manual of CV Medicine. 2013. 
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Numerical quantification is challenging

ACC/AHA Guidelines

LVEDD 50 mm

LVESD 25 mm 

(some data suggests 20mm)

EF < 55% 
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NYHA Class II symptoms. LVEF 53%. Normal dimensions. 
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Thorough evaluation of etiology is needed

Leaflets Root

• Calcific disease

• Endocarditis

• Rheumatic 

• Congenital (bicuspid)

• Root aneurysm

• Dissection

• Connective tissue disease

• Aortitis
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I maintain a low threshold for TEE in non calcified AR

Severe AR: holodiastolic flow reversal, 

EROA 0.32 cm2
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Abnormal GLS can help identify struggling ventricles

1,063 patients with moderate or greater aortic regurgitation and 

normal LV dimensions and function stratified by GLS. Alashi A et al. JACC CV Imaging. 2018. 
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Beware “garbage in, garbage out”

• Location of measurement – annulus, 
STJ, ascending aorta, etc. 

• Must be consistent

• Translational motion of the valve 
annulus

• Arrhythmia

• Dense LV trabeculations

• Sources of artifact

• Decreased validity with shunt lesions 
or multivalve disease

Cardiac MRI can help quantification in complex cases
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This does not include many other studied parameters such as cMR based strain 

and myocardial fibrosis, which have been correlated with outcomes.  
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Mitral and Tricuspid Imaging
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Uncertain Severity

When is surface echo inadequate Uncertain Mechanism

Planning an intervention
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cMR for mitral regurgitation

• Calculation of LV volumes and 
function. 

• Directionality of jet

• Leaflet coaptation, prolapse, 
flail. 

• Left atrial size

• Quantification
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Consistent 
predictor of poor 
clinical outcome

*I don’t do a lot of 

cMR for mitral patients

Myerson et al. Circ. 2016. 
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• Complete information regarding mechanism and quantification

• Procedural planning and guidance

TEE is my “go to” for full delineation
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3D data set reconstruction
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14 yo girl with heart transplant in infancy for LV noncompaction. Now with MR. 

TEE 3D data can help understand mechanism
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• Many third party software platforms for 
reconstruction exist

• 3Mensio, TerraRecon, Circle, etc

• High fidelity measurements of annular 
sizing, LVOT area, etc. 

• Calcium distribution

• Additional structures

• Pseudoaneurysms

• Large papillary muscles

• Accessory cords

Cardiac gated CTA is critical for procedural planning
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Generally acceptable threshold <200 mm2 at risk for hemodynamically significant LVOTO

Understanding “neoLVOT” risk for obstruction is primary 
concern in TMVR cases



4343

Expanded categories of tricuspid regurgitation
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Multiplanar 
reconstruction and 
gastric short axis 
images on TEE
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Anatomically a good candidate for tTEER
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Clear images of leaflet pathology are possible
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Severe TR to severe TR? 
Understanding hemodynamic change beyond color Doppler?

3D VCA 0.74 cm2
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High velocity jet?
Blooming?

3D VCA 0.11 cm2

….much to learn
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CT Preplanning in tricuspid valve replacement cases
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1. Multimodality imaging for heart valve disease is rapidly expanding and is vital to the 
evaluation and treatment of these patients. 

2. Aortic valve calcium scoring is an easily acquired, well validate metric. Get it with your 
TAVR CTA! 

--- Because of this, I have seen a reduction in the role of DSE. 

3. Low threshold to obtain TEE in non calcified aortic regurgitation. 

--- Look for all etiologies including the aortic root. 

4. cMRI measures of LV function and size are well validated predictors of mortality in 
aortic and mitral disease. Consistently protocols are needed. 

5. Mitral and tricuspid valve assessment typically requires invasive imaging for complete 
understanding of severity and leaflet pathology, as well as to guide procedural plan. 

6. Gated cardiac CTA is required for valve sizing and fit, as well as neoLVOT
measurements in mitral cases. 

Conclusions
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Thanks!

David Elison, MD – (406) 425-1184, davide5@uw.edu

UW Structural Heart Program:

Program Coordinator – Paul Thompson – (206) 598-0692

RN Line – (206) 598-8258
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