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Eurostat 2010

Percent of total population

We are all getting older…



The Burden of Valve Disease

Nkomo VT et al. Lancet August 18th 2006: 1005-1011.

US Population study: pooled from CARDIA, ARIC, CHS
11,911 adults with routine echocardiography
US Community study: Rochester, Minnesota (Mayo Clinic)
16,501 adults with clinically indicated echocardiograms (18.6% of population)

VARYING ETHNICITY 

Moderate/severe disease only
ACC/ASE definitions
Age/gender specific analyses
Survival vs. matched controls

Methods



Nkomo VT et al. Lancet August 18th 2006: 1005-1011.

Population prevalence
(2000 census)
“Case burden”

2.5%

Community prevalence
“Clinical burden”

1.8%

MR 1.7%, MS 0.1%
AR 0.5%, AS 0.4%

25% of valve disease is silent

1 in 8 elderly people have significant valve disease





Results

n = 2500
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Aortic Stenosis in the 21st century
Clinical characteristics of a 52,000 French population

• French hospital episode statistics 2007

• ICD 10 coding for AS

• 51,720 patients with AS in 1200 hospitals

• Characteristics

 Mean age 78+/-11 yrs

 >70 yrs 82%

 Male 52% (female dominance >80 yrs)

 Diabetes 22%, hypertension 65%, PVD 8%

 Neurological dysfunction 13%, COPD 14%

 Renal dysfunction 12%

 AF 36% 

Garbarz E et al. Eur Heart J (2011) 32 ( Abs Suppl.), 763



Three- and Five-Year Outcomes After Transcatheter 

Aortic Valve Implantation in High-Risk Patients With 

Severe Aortic Stenosis 

The U.K. TAVI (United Kingdom Transcatheter Aortic 

Valve Implantation) Registry

Alison Duncan1, Peter Ludman2, Winston Banya1, David Cunningham3, Damien 

Marlee3, Simon Davies1, Jan Kovac4, Thomas Spyt4, Neil Moat1

1: Royal Brompton Hospital, London, 2: Queen Elizabeth Hospital, Birmingham

3: University College Hospital, London, 4: University Hospital Leicester, 



Independent Predictors of Long-Term Survival



Holmes DR Jr et al.  JAMA 2015;313:1019-1028.

“Big data” study: STS/ACC TAVI Registry &  Medicare/Medicaid claims 2011-2013
12,182  TAVI procedures at 299 US centres (median age 84 yrs, median STS PROM 7.1%)

1.4%

23.7%

14.3%

4.1%

35.4%



Prevalence of VHD in Europe 

5001 patients

Native 

Valve Disease

72%

Previous Valvular

Intervention

28%

Valve 

Repair

18%

Valve 

Replacement

82%

AR

10%

MS

10%

MR

25%

Right

1%

AS

34%

Multiple

20%

92 centers
25 countries

Iung B et al. EuroHeart Survey 2003



Unger P, Rosenhek R, et al. Heart 2011;97:272
Iung B et al. EuroHeart Survey 2003

EuroHeart Survey
N=712

51%

41%

3 %

1%





Results
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Mitral	
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Mild

Moderate

Severe

Management of Single Valve Lesions

Symptoms
Cavity enlargement

LV dysfunction



Moderate

Management of Multivalvular and 
Combined Lesions

Symptoms
Cavity enlargement

LV dysfunction

+ =

Moderate Severe





Haemodynamics

TR – derive peak PA 
systolic pressure Cardiac output

LA pressure

RA pressure

PR – mean PA pressure

LV pressure

Systemic vascular resistance

RVOT flow

Pulmonary vascular
resistance



Multiple and Mixed Valve Disease:

Role of Echocardiography

As with any single valve-single lesion disease,

imaging of patients with multiple and/or mixed 
valve disease should evaluate:

 Aetiology

 Mechanism(s) of dysfunction

 Severity

 Consequences

 Possibility of repair



Multiple and Mixed Valve Disease:

Role of Echocardiography

…nevertheless, there are specific issues, including

scarcity of data in the literature 

 indices of the severity of valvular regurgitation or 
stenosis validated only in patients with single valve-
single lesions disease

hemodynamic interaction
• Measurements which are less dependent on loading 

conditions are preferred (eg. direct planimetry, ERO, vena 
contracta) 



Interventions in Multiple Valve Disease

• Operative risk

 Increased in double- vs. single-valve replacement

 Type of procedure: valve replacement, valve repair, TAVI

 Overall risk (risk scores poorly validated)

 Local conditions

Calcification, additional procedures (aorta, tricuspid, CABG)

• Long-term consequences

 Risk of re-operation

 Late mortality/morbidity after double valve replacement



Operative Mortality

STS Database Euro Heart Survey

X2

STS database 2005
http://sts.org/documents/pdf/Spring2005STS-ExecutiveSummary.pdf

Iung B, et al. EuroHeart Survey 2003



One-Year Survival



Mitral regurgitation

LV remodelling Mitral valve deformation

leaflet tethering 

 LV pressure  LV-LA pressure gradient

Atrial fibrillation Functional tolerance

Aortic stenosis

Unger P, et al. Heart  2010;96:9 

Low flow low 

gradient aortic 

stenosis
Diagnostic challenge

 forward

stroke volume

 EF 



Management of AS + MR

• Impact of isolated AVR on MR
 17 studies, ± 1300 patients

 Regression observed in 65-75%

 Regression may be observed even in patients with 
moderate/severe MR

• Functional etiology
• Low EF, CHF
• Lower grade of MR 

under GA

Improvement Less/no improvement

• Organic etiology
• Enlarged atrium
• AF
• Pulmonary HT
• Patient prosthesis mismatch



Symptomatic Aortic Stenosis + Mitral Regurgitation

ERO ≥ 30 mm²

Operative risk + comorbidities

Isolated AVR

Intermediate

AVR + mitral valve 
surgery 

(preferably repair)

Low

TAVI

High

Yes
PASP > 50 mmHg
LAD > 50 mm
Atrial fibrillation
PPM

ERO < 20 mm²

No mitral valve 
surgery

Organic MRFunctional MR

ERO 20-29 mm²

adapted from Unger, Rosenhek, Dedobbeleer, Lancellotti Heart 2011;97:272-277. 

Assess the ERO

Surgical Risk

High

No

Low Intermediate



International Guidelines

Nishimura R et al.  J Am Coll Cardiol 2014;63(22):e57-e186.

Vahanian A et al.  Eur Heart J 2012.  www.escardio.org



Management of Multiple Valve Disease

« Data on multiple valve diseases 
are lacking and do not allow for 
evidence-based 
recommendations..»

«Each case must be considered 
individually…

…the committee has developed no 
specific recommendations. »

2012 ESC 
Guidelines on the Management of Valvular 

Heart Disease

2014 ACC/AHA 
Guidelines for the Management of Patients 

With Valvular Heart Disease





From Multiple Valves to Multiple Devices
TAVI: Menu du Jour

Abdel-Wahab M et al.  EuroIntervention 2015.



Combined Percutaneous Aortic and Mitral Valve 
Implantation in a Single Patient (in a Single Week)



Take Home Messages

• Comorbidities are common in valvular heart disease 
(predominantly as a function of ageing) and have a 
major impact on outcome

• Multiple valve disease poses particular challenges:
 Diagnosis

 Echocardiographic assessment

 Choice of intervention

 Very limited evidence

• The advent of TAVI and novel mitral technologies opens 
a whole new range of treatment permutations

• Valvular heart disease is never boring!



Unger P, Plein D, et al. Am J Cardiol . 2008; 102:1378.

Quantitative changes in MR after AV replacement
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Ischaemic (functional) MR
ERO ≥ 20 mm² (1)

Organic MR

ERO ≥ 40 mm² (2)

Threshold of MR severity?

Frequent downgrading

after AVR

Less frequent downgrading 

Risk of future reoperation

≥ 25-30 mm²

Grigioni F et al. Circulation 2001;103:1759
Enriquez-Sarano M. et al. N Engl J Med 2005;352:875



Take home messages 

• Multiple and mixed valve disease are frequent 
– almost 50% of degenerative origin

• Diagnostic pitfalls 
– Haemodynamic interactions between valve lesions
– Indices validated in single-valve/single lesion disease
– Measurements less dependent on loading conditions should be prefered 

• Management strategy: few data in the literature
– each case must be considered individually

• increased operative risk of multiple valve surgery
• risk of leaving a valve unoperated


