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Passive venous transmission 

Reversible pulmonary 
arterial vasoconstriction 

Fixed pulmonary vascular 
remodelling 



Crawford MH. Circulation 1990;81:1173-1181 

















MITRAL VALVE DISEASE 



• In mitral stenosis and mitral regurgitation PH has been largely 
documented (>40% and 20-30% respectively). 

 
• PH is a major risk factor for poor outcome after surgery for 

mitral stenosis or mitral regurgitation. 
 
•  Even non-severe PH is associated with significantly worse 

exercise capacity and higher morbidity and mortality. 
 

• Therefore, the normalization of PA pressure is a crucial goal of 
MVR. 

 Vincens JJ, et al. Circulation 1995 
Salomon et al.  Circulation 1977; 
Crawford MH et al. , Circulation 1990 



PMC for MS and surgery for MR should be considered  
when systolic PAP>50 mm Hg 
  
 MR:  rest PAP>50 (IIa) or SPAP≥ 60 mm Hg on exercise (IIb) 
 MS:  PMC when rest SPAP >50 mmHg(IIa)  
 
 
Return to normal or near normal levels of systolic PAP is 
expected in most patients. 

 

Guidelines on the management of 
valvular heart disease. ESC 2012 



 Walls et al. J Heart Valve Dis 2008 



Persistent pulmonary hypertension is not uncommon after mitral valve 
surgery 

 residual postoperative 
mitral 

stenosis in the form of  
mitral prosthesis-patient 

mismatch 

advanced mitral valve 
disease with fixed 

increased resistance of 
the pulmonary 

vasculature 



• EOA of mitral prosthetic valves are often too small. 
  
• Residual pressure gradients across mitral prosthesis may 

hinder/delay the regression of LA and pulmonary 
pressure 



PPM:  
EOA ≤ 1.2 cm2/m 2 

Small prosthesis (< 27 
mm) in 52% of patients 









 Circulation. 2007;115:1417-1425 

•  The impact of PPM on mortality in patients undergoing mitral 
valve replacement. 

• 929 consecutive patients.  
• The mean follow-up was 6.3 ± 4.5 years 
•  PPM moderate > 0.9 and  ≤1.2 cm2 /m2  
 PPM severe ≤ 0.9 cm2 /m2  



. 



• 210 patients undergoing 
isolated MVR 

• follow-up: median 27 months 

Angeloni E.  International 
Journal of Cardiology 2013 



300 patients  

111 patients 
included 

135: referred from other 
centers (lack of follow-up) 

35: insufficient follow-up 

10: lost 

19,1 ± 10,4 
months 

9 died periperatively 

 

OUR EXPERIENCE 

Briongos Figuero S, ESC 2014 



45% 



Change in sPAP after Surgery  The proportion of patients with PH was 
reduced from 71.2% to 43.2% (n=48) 
after MVR  





Clinical implications I 

1.  Persistent PH is frequent after MVR and strongly associated 
with the presence of valve PPM. 
Avoid PPM by using a prospective strategy at the time of 
operation.  
–  MV reparation 
– in MVR use the largest EOA 
– concomitant tricuspid valve annuloplasty in patients with 

pre-existing functional TR in whom PPM is anticipated 

 



2. Persistent PH after MVR is associated with the degree of PH 
before surgery.  

  More severe and chronic left heart disease. 

 

 

Clinical implications II 

In the absence of a class I indication, it is not clear the 
optimal time for surgery. 
This may lead clinicians to overlook the prognostic value of 
PH or TR, postponing an earlier timing for surgery.  
 



J Am Coll Cardiol 2008 







Kainuma S. 
Circulation 2011 





There was no difference in freedom 
from adverse cardiac events between 
patients with an indexed EOA of >1.2 
cm2/m2 versus ≤1.2 cm2/m2 



AORTIC VALVE DISEASE 



PH in aortic stenosis 

 
Degree of mitral 

regurgitation 

LV diastolic dysfunction, 
with passive transmission 

of increased LV end-diastolic 
and left atrial pressures to the 

pulmonary arteries 



preoperative pulmonary 
artery pressure 

1080 patients undergoing AVR. Follow-up was 4.0  ±3.4 years 
• 574 (53%) with normal sPAP.  
• 506 (47%) with PH (sPAP > 35 mm Hg).  

Melby SJ, et al. J Thorac 
Cardiovasc Surg 2011. 

AORTIC STENOSIS 



postoperative pulmonary 
artery pressure 

Melby SJ, et al. J Thorac 
Cardiovasc Surg 2011. 



Cam et al. J Thorac 
Cardiovasc Surg 2011  

• 81 patients with severe AS and severe PH (35 patients underwent AVR). Follow up 347 ±347 days 

• 236 patients with severe AS and mild-moderate PH (114 underwent AVR). Follow up 548 ±530 days 



 High preoperative PCWP was a 
significant preoperative predictor of 
reduction of mean PAP 



 Am J Cardiol 2015, ahead of print 

 415 patients 
Follow-up 1 year 







Reduction of SPAP after TAVR is associated with favourable prognosis 

Sinning JM. EuroIntervention 2014 
D. Medvedofsky et al. Journal of Cardiology 2014  



• PH has been studied less in patients with AR 
• Severe PH in 16-24% of the patients 
• PH related to high LV end-diastolic pressure 
• It is largely reversible after surgery 
• Preoperative PH influence on outcomes is 

controversial.  

Khandhar S, et al. Ann Thorac Surg 2009; 
Naidoo DP, et al. Q J Med 1991 
Hirshfeld JW, et al.  Circulation 1974 

AORTIC REGURGITATION 



Therapy 
• The optimal treatment of the underlying left heart 

disease is recommended in patients with PH due to 
left heart disease.    I, C 

• There is no specific therapy for PH due to left heart 
disease. 

• The use of PAH-specific drugs is not recommended 
until robust data from long-term studies are 
available. 

ESC guidelines. Eur Heart J. 2009 



Conclusions I 

• The systolic PAP may decrease following AVR, mitral valve 
replacement, or percutaneous balloon mitral valvuloplasty. 

• Following MVR, the presence of prosthesis-patient mismatch 
precluded normalization of systolic PAP and has been 
associated with a high rate of postoperative PH.  

• The severity of baseline PH seem to be correlated with the 
persistence of PH after surgery . 



•  Baseline and postoperative PH increased long-term 
mortality. 

• Earlier intervention should be considered for 
asymptomatic or minimally symptomatic patients 
with significant aortic/mitral valve disease and 
moderate to severe PH-before irreversible changes in 
the pulmonary circulation can occur. 



Thanks for your attention 
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