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EPIDIMIOLOGICAL DATA(cont)

Percentages of deaths due to valvular heart disease, by valve, 2017—data obtained from CDC, Atlanta, GA, USA. Available 

online: https://www.cdc.gov/heartdisease/valvular_disease.htm (Accessed on 25 April 2022).
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AORTIC REGURGITATION

• Not precisely known in general population

• Trace AR in echo is common even in healthy individuals

• Estimated at 4 – 7% of general population

• Increases with age – especially above 50 years old

• Affects more men than women (13% vs 8,5%) – referring 
to severe AR
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DEFINITION OF MAVD

• The presence of combination of AS and AR*

• High frequency correlates with age

• Sparse data lack of specific guidelines for managing or 
interventions

• Gaps in evidence and pitfalls to quantify the lesions

• Generally poor prognosis if the choice of management is 
conservative

• Asymptomatic patients with MAVD are the biggest trouble









PATHOPHYSIOLOGY

• Overestimation in peak aortic velocity as a result of increased

stroke volume in MAVD vs lone AS

• MAVD has both pressure and volume overload that poses a

unique hemodynamic stress in LV

• AR in in patients with MAVD has different effects in parameters

such as LV dilation, hypertrophy and diastolic dysfunction



PATHOPHYSIOLOGY(CONT)

• Increased LV afterload: the hallmark of MAVD

• AS increases LV systolic pressure

• AR increases flow and secondary LV systolic pressure

• Hypertrophy develops, more severe than in isolated 
AS or AR

• Concentric hypertrophy prevents excessive dilation as 
in pure AR (between AS and AR)



HEMODYNAMIC CONSEQUENCIES OF 
THE MAVD

• Volume overload by AR disproportionately increases

the LV diastolic filling pressure

• Increased afterload and filling pressure make patients

develop symptoms before LVEDd reaches 50mm (the

surgical cutoff for asymptomatic patients with AR and

preserved EF)



Figure 1. Left ventricular remodeling and pressure–volume curves.

(a) The typical presentation of mixed aortic valve disease (MAVD)

includes the combination of severe ventricular hypertrophy and 

mild dilation

(b)Pressure - volume curves in aortic valve disease showing that in 

MAVD left ventricular dilation is less than isolated aortic 

regurgitation (AR), whereas systolic pressure is higher, closer to 

that of aortic stenosis (AS). The severe LV hypertrophy without 

marked dilation and the resulting impaired LV compliance is 

associated with increased diastolic filling pressure (N, normal 

subject)



ADDITIONAL CONSEQUENCES

• Reduced CFR: Progressive myocardial fibrosis in both

AS and AR

• Chronic elevated LV filling pressures:
➢ Enlargement of LA

➢ Atrial fibrillation

➢ Secondary pulmonary hypertension

➢ RV enlargement and dysfunction

All above contribute to poor tolerance and affect physical history and

outcomes of the MAVD



DIAGNOSTIC APPROACH

• General rule is to quantify AS and AR separately

• An evaluation of the global effects of the two lesions should be

performed

• Transthoracic echo is the cornerstone modality

• As a result of the special hemodynamics of MAVD operators

should have these interactions in mind in order to avoid

several diagnostic errors

• Additional modalities such as MDCT and/or MRI may be

required occasionally



EXAMPLES OF DIAGNOSTIC IMPLICATIONS IN AS 
QUANTIFICATION IN THE FIELD OF MAVD

• Discordance in flow rate and AVA as a result of increased transvalvular 
flow rate (SV/LV ejection time): continuity equation is valid, DVI and other 
parameters ex. AT or AT/ET ratio may be useful

• Low flow – low gradient state and compliance of AV due to calcification –
MDCT may help – further studies needed 

• Special attention is needed in young patients with bicuspid AV

• Overestimation of gradient with simplified Bernoulli equation when LVOT 
velocities are increased: think to use modified Bernoulli equation

• MAVD precludes invasive determination of aortic valve area: SV at the 
right heart differs markedly than this across the AV



Relationship between flow rate, mean systolic pressure gradient and

aortic valve area, and effects of valvular compliance at high flow rates.

STRUCTURAL HEART 2020, VOL. 4, NO. 6, 468–474

https://doi.org/10.1080/24748706.2020.1817643



EXAMPLES OF DIAGNOSTIC IMPLICATIONS IN AR 
QUANTIFICATION IN THE FIELD OF MAVD

• Cautious use of markers of AR in MAVD due to the above 
hemodynamics

• Specially be aware of a moderate regurgitant flow in patients with mild or 
moderate LV dilation: use regurgitant fraction!

• PHT should be avoided in MAVD because it doesn't correlate with the 
severity due to LV hypertrophy and low compliance

• Alternative method for the above calculations is MRI

• MRI allows detection of myocardial fibrosis and hence associated with 
lesser LV recovery   





MANAGEMENT

STRUCTURAL HEART 2020, VOL. 4, NO. 6, 468–474 https://doi.org/10.1080/24748706.2020.1817643

• When AS and AR are mild or if one is

mild and one is moderate usually

management is conservative

• Moderate AS and moderate AR is

associated with poorer prognosis than

isolated moderate lesions and similar

to those with severe AS

• Symptoms?

• Effects on LV dimensions, ejection, and

several echocardiographic parameters

have been shown to predict a poor

prognosis

• All above could/should be taken into

account in decision making



STRUCTURAL HEART 2018, VOL. 2, NO. 5, 405–407 https://doi.org/10.1080/24748706.2018.1495858
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BIOMARKERS IN MAVD

• Lack of studies to clearly testify their role of natriuretic peptides

• Few evidence show that their importance and prognostic value is similar 
to those states with isolated AS or AR

• Often patients that have a normal preoperative EF may have LV 
dysfunction postoperatively:

➢ Increasing evidence support the role of early surgery irrespective of 

symptoms           BUT

➢ the use of the abovementioned additional markers to indicate early 
surgery improves outcome is unclear



ESTIMATION OF AORTIC ROOT IN PATIENTS WITH 
MAVD

• Aortic root dimensions and
geometry and existence of
bicuspid aortic valve is of
highest importance

• No data to guide AOVR in
MAVD with mild AS and
mild AR with the these
coexisting situations





• MAVD is a double trouble for the patient and the LV

• It is a great challenge especially in patients with moderate lesions to
identify who have hemodynamically critical disease and poorer prognosis
with conservative treatment

• Among these populations even more challenging are the asymptomatics

• Careful exercise testing adds evidence to baseline echo and other
parameters and unmasks concealed symptoms

• Reevaluation to prove LV dysfunction and/or other hemodynamic
parameters during stress tests clarifies the severity in many cases



PROGNOSIS AND SURVIVAL
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TAVI AND MAVD











TAKE HOME MESSAGES(1)

• MAVD is a special lesion more often degenerative

• Percentages of the lesion seem to elevate as survival rates of elderly 
people elevate

• Physical history and pathophysiology are different than isolated lesions

• Echocardiographic studies, MDCT and MRI are used to approach the 
disease



TAKE HOME MESSAGES(2)

• Special attention is needed in:

➢ Asymptomatic patients

➢ Use of biomarkers

➢ Pitfalls in quantifying the lesions

• Prognosis is generally poor especially if the conservative route is chosen

• TAVI seems to offer better prognosis in these patients – we shouldn’t
forget the existence of comorbidities

• Further evaluation, studies and research are needed for the physicians
to cope better with the disease
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2021 ESC/EACTS Guidelines for the management of valvular heart disease
(European Heart Journal; 2021 – doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 – doi: 10.1093/ejcts/ezab389)

Patient-centred evaluation for intervention



THANK YOU FOR YOUR 

PATIENCE
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