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ESC 2012 valve  Guidelines -  
Include 46 pages, 

- 1 short paragraph on multiple VHD  



ESC Guidelines 2012 

- 46 pages 

- 1 short paragraph on multiple VHD  

 «  There is a lack of data on mixed and multiple 
VHD. This does not allow for evidence-based 
recommendations. » 

 



AHA/ACC 2008 Guidelines on the 

Management of VHD (page e64) 

 

 
 

Circulation 2008, September, e1 – e142 

 
 

• « Other than recommending evaluation with 

physical examination, echocardiography, and 

cardiac catheterization …, the committee has 

developed no specific recommendations in 

multiple VHD . » 
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1010 necropsies in patients with VHD (age ≥ 15 years) 

  30% of multiple VHD 

Multiple VHD 

Courtesy of P Unger and J Magne 

Multiple VHD are frequent 
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Distribution of lesions in Multiple VHD 

According to the EuroHeart survey 
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Causes of multiple VHD 

• Rheumatic VHD 

• Degenerative calcific VHD (elderly) 

• Infective endocarditis 

• Radiation therapy 

• Drug-induced VHD (anorectic agents, ergot-
derived agonist) 

• Carcinoid VHD 

• Congenital VHD 

 



Evaluation of Multiple VHD 

 
• Combined effects of each valvular lesion 

• Echocardiographic evaluation (pitfalls) 

– Echo parameters validated in single-VHD 

– Haemodynamic interactions between valve 

lesions 

– combined different echo parameters 

– Measurements less dependent on loading 
conditions (direct planimetry, ERO, vena 
contracta…) 

• Catheterization, CT, MRI 

 



Assessment of Severity of Multiple VHD 

Moderate VHD + Moderate VHD 
   may lead  
       to severe VHD 



Extra Surgical Risk of combined surgery 

Operative Mortality  
 

STS Database 2005  EuroHeart Survey 2003 

X2 

Courtesy of P Unger and J Magne 

 



Clinical case 

• Man, 79 yo 

• NYHA dyspnea class II-III for 6 months 

• No treatment 

• BP 120/80 mm Hg, 

• HR 88 b/mn 

• Systolic murmur 4/6 

• No sign of HF 

 

• sinus rhythm 
 

 

 

 



LVEDD 65mm 

LVESD 34mm 



Clinical case 



Clinical case 

Vena contracta diameter 8 mm Wide proximal FC 



Clinical case 

ERO  0.58 cm², RV 84ml  Severe MR 

MR VTI      
146 cm 

MR velocity 
590cm/s 



LVOT  VTI 20 cm 

Peak E mitral  Vel 1.5 m/s 

Mitral VTI 31 cm systolic pulmonary flow reversal 



EF 75% 



Clinical case 

LA Volume 166 ml ; 83 ml/m² LA area 36cm² 



Clinical case 

Calcified aortic valve Mild AR 



Clinical case 

 

 

BSA 1.9cm²  

SV 83ml, indexed SV 43ml/m² 

Ao Peak  Velocity  2.6 m/s 

Mean gradient 15 mmHg 

AVA 1.57 cm² ( 0.82 cm²/m² ) 

 

LVOT  VTI 22 cm 

LVOT  diameter  23 mm 

LVOT  VTI 20 cm 

 Ao VTI 53 



Clinical case 

SV 83ml, SVI 43ml/m² 

Ao peak  Velocity  4.7 m/s 

Mean gradient 61 mmHg 

AVA 0.69 cm² ;  0.36 cm²/m² 

Right parasternal view: severe AS 

Ao VTI 120cm 



- Mild TR 

- Peak  vel 3.3 m/s -    RV- RA gradient 45 mm Hg -  
    systolic PAP # 50 mmHg 



Tricuspid annular diameter  

43mm 

40mm 

47mm 

39mm 

37mm 





Clinical case  

• Man, 79 yo,  

 Dyspnea NYHA class II-III despite medical treatment 
(furosemide 40mg) 

 Normal coronary artery 

 Moderate renal failure 

 Logistic Euroscore  6 % 

 

• Severe AS  

 Severe organic MR (P3 prolapse)  

 Mild TR 

 LV dilatation,  EF=75%, mild PAH (SPAP 50mmHg) 

 

• Decision making: AVR + MV repair 
 

 



Severe Mitral Regurgitation  

Pitfalls for Evaluation of severity of AS 

• Severe MR despite preserved EF may: 

– decrease SV and gradient across Ao valve 

– conceale a severe AS behing a low gradient                 
(low flow- low gradient AS) 

• Severe MR may mask a significant LVD behind 
a normal EF 

• AF, which frequently complicates MR, may: 

– decrease functional tolerance 

– decrease EF, forward SV, and Ao gradient  
 

 

 
 



Severe MR + Severe LF-LG AS 

BSA 1.82 cm²  
 LVOT diameter 1.9cm; LVOT VTI 20 cm 
SV 56.6 ml / indexed SV 31 ml/m² 

Ao Peak  Velocity  3.5 m/s 

Mean gradient 33 mmHg 

AVA 0.81 cm² ;  0.45 cm²/m² 



Clinical case 

 

• Man, 81 yo, 

•  history of hypertension 

• Dyspnea NYHA class IIb 

 

• Severe calcified AS 

• Secondary MR  

• Mild MV calcification 

• Normal EF  

 



Ao Peak  Velocity  4.45 m/s 

Mean gradient 44 mmHg 

AVA 0.82cm² ; 0.44 cm²/m² 

BSA 1 85.cm²  
LVOT diameter 2cm;  
LVOT VTI 30 cm 
SV 94 ml  
 indexed SV 51ml/m² 

Severe calcified AS 



Max area 15 cm² 

Vena contracta 5mm 



R= 0.80 cm 

Aliasing Vel. = 30 cm/s 

Mitral Peak Vel.  5.70m/s, 

 Mitral VTI = 217 cm 

ERO = 0.22 cm² 

RV= 46 ml 

No CWD  TR signal 

Tricuspid annulus diameter 36mm 



Clinical case 
 

• Man, 81 yo, history of hypertension (enalapril 20mg) 

• Dyspnea NYHA class IIb 

• Normal coronary artery 

• Logistic Euroscore 7% 

 

• Severe calcified AS, 

• Secondary MR  (ERO 0.22cm²) 

• Mild to moderate mitral annular calcification 

• no TR, tricuspid annular diameter 36mm 

• LVH, EF=62%, 
 
 Decision making: Isolated AV replacement 
   (Trifecta Aortic Bioprosthesis) 

  



decision making: isolated AV replacement 

 (Trifecta Aortic Bioprosthesis)  

As expected, the functional MR decreased significantly 
 post operatively towards a mild degree  



 

• AS may worsen MR through several mechanisms 

– AS increases LV to LA systolic pressure gradient leading 
to increase, for any given ERO, the RVand the 
regurgitant jet area of MR 

–  AS leads to chronic pressure overload and LV 
remodeling which may promote MV deformation and 
functional MR 

 

• After isolated AVR, severity of functional MR generally 
decreases greatly and early: 

– systolic LV  pressure and mitral gradient drop  

– acute reverse LV remodeling after AVR may lead to 
improvement in functional MR 

 

Severe Aortic Stenosis 

Pitfalls for Evaluation of MR 



Unger P et al. Am J Cardiol . 2008; 102:1378  
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Quantitative changes in MR after AV replacement 



Intervention in Multiple VHD 

General principles from ESC VHD Guidelines 

• Indications for intervention based on  

– global assessment of the consequences of 
different valve lesions  on symptoms and on LV 
dysfunction, LA dilatation….  

–  operative risk 

– discuss surgery for combined non-severe 
multiple lesions leading to symptoms, LVD … 

• Choice of surgical technique:  

– Repair: the ideal option  

– Desire to repair  may be decreased if prosthetic 
valve replacement is needed on another 

 



• Multiple valve diseases are frequent  

• Evaluation is challenging 

– Haemodynamic interactions between lesions 

– Global consequences on symptoms, LV …. 

– Tricuspid valve 

 

• Management strategy: Heart Team 

– each case must be considered individually 

– Take into account increased operative risk of 
multiple valve surgery versus risk of leaving a 

valve unoperated  

Take Home Messages  



ESC 2012 Multiple VHD 
each case of multiple VHD must be considered individually 


