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Age Pyramid Evolution 1960 - 2000 



Age Pyramid in 2010 Census 





Age Pyramid Comparizon: France 2005 & Brazil 2050 



       MITRAL STENOSIS 
               1969 – 1994 
                  n = 1799 
 
         Age =    41+- 18 years 
 
        Gender = male     24% 
                         female 76% 
 
        Rheumatic =         93% 
       Reoperations =     31% 



                      MITRAL STENOSIS 
                                  1969 – 1994 
                                     n = 1799 
 
Associated Lesions:                        Hospital Mortality 
Isolated MS = 1444  80.3%               66    4.57% 
Mi + Ao        =    251  13.9%               21    8.37% 
Mi + Tr         =      90     5.0%               17    18.9% 
Mi + Ao + Tr =     14     0.8%                 1       7.1% 
 
 



                                MITRAL STENOSIS 
                                              1969 – 1994 
                                                 n = 1799 
 

                    Results by Procedure 
                                 n                               Hospital Mortality 
Valvuloplasty          1022 (56.8%)                    24      2.3% 
Prosthesis                  777 ( 43.2%)                   84    10.8% 
                                                   







Case: 
State of Rio Grande do Sul Prevention 
Program of Rheumatic Fever 
 
Stablished Feb 07, 1974 
 
1954, WHO recognized importance of 
Secondary Prevention for RF 
 
1973, A. Achutti & cols proposed a plan 
for RF Secondary Prevention, 
Based on a previous Thomas Strasser’s 
WHO plan for Mediterranean Countries 
Observed by PAHO 

 

*amicorextension.blogspot.com.br/2012/11/ 
febre-reumatica.html 



Rheumatic Disease 
Prevalence of RHD in a Reference Hospital  

of South Brazil 
jan 2012 – fev 2013 

 
Procedures                                                      n  

Total open-heart                                      1,346 

Valve repair/replacement                          276 

Rheumatic mitral lesion                                 6 

Percutaneous baloon valvuloplasty            8 

 

 



Rheumatic Fever Hospitalizations from 2002 to 2006 



Very heterogeneous country 
 
North, Northeast & Center-
West less developed than 
South and Southeast 
 
Different resources 
 
Different access to medical 
care 
 
Brazilian Society CV Surgery   data,  2009 







PMV for rheumatic MS maintain good clinical outcomes for as long as 2 decades and the 
most important predictors of long-term outcomes are unfavorable valve anatomy and 
the persistence of PH.  
In addition, the most important determinant of persistent PH after an initially successful 
procedure is a suboptimal valve opening 

Predictors of Very Late Events After Percutaneous Mitral 
Valvuloplasty in Patients With Mitral Stenosis 

Jorge E et Al (Coimbra, PT & Córdoba SP). Am J Cardiol 2016 (epub) 

n=32  
1987 - 2011 

Figure 2. Kaplan-Meier survival 
estimates of overall survival, for all 
patients with follow-up data. 

Figure 4. Kaplan-Meier survival estimates 
for cumulative all-cause mortality 
and mitral reintervention-free survival, for 
all patients at risk. 



Mitral valve surgery after 
percutaneous  
mitral commissurotomy:is repair 
still feasible? 

Coutinho GF, Branco CF, Jorge E, Correia PM, Antunes MJ.  (Coimbra,PT)Eur J Cardiothorac Surg 2015;47:e1–e6. 

1993 – 2012 
 
n = 61 patients 
with previous PMC 
 
Repair in 
38(62.3%). 





N = 154 
55 male 99 female 
Age 5 to 73 (36+-16y)  



N = 154 / 55 male 99 female / age 5 to 73 (36+-16y)  



Carpentier-Edwards ClassicTM   Annuloplasty Rings  

Cosgrove-Edwards Annuloplasty Band Carpentier-Edwards PhysioTM Annuloplasty 
Ring 



ADVANTAGES Technical standardization 

Reproducibility 

Redilation prevention 

Support to the surgeon  

Possible  “valve in ring” later  

Compromises dynamic nature 

Reduces basal LV contraction 

Changes the saddle shape of mitral annulus 

Difficults growing, in children 

Useless in anterior portion and may cause SAM 

Deiscence 

DISADVANTAGES 

Rings 



Chauvaud S, Fuzellier JF, Berrebi A, et al: Long-term (29 years) 
results of reconstructive surgery in rheumatic mitral valve 
insufficiency, Circulation 104(12 Suppl 1):I12-I15, 2001. 











Kim WK, et al. Heart 2017;0:1–8. doi:10.1136/heartjnl-2017-312249 (On line)  Seoul, Korea 

Clinical outcomes in 1731 
patients undergoing mitral 
valve surgery for rheumatic 
valve disease 

Figure 1 Distribution of patients according 
to mitral valve (MV) procedures based on 
patient age (red=repair; blue=mechanical 
valvereplacement; orange=bioprosthetic 
valve replacement). 

mean age = 52.3±12.5 years  
female = 1190(68.7%)  



Kim WK, et al. Heart 2017;0:1–8. doi:10.1136/heartjnl-2017-312249 (On line)  Seoul, Korea 

Clinical outcomes in 1731 
patients undergoing mitral 
valve surgery for rheumatic 
valve disease 

Figure 2 Unadjusted Kaplan-Meier (KM) plots for 
cumulative overall mortality (A), reoperation (B) and 
valve-related complication rates (C) according to the 
types of surgery. Shaded bands indicate areas within 
95% Cis. 
(red=repair;  
blue=mechanical valve replacement; 
orange=bioprosthetic valve replacement). 

mean age = 52.3±12.5 years  
female = 1190(68.7%)  



Kim WK, et al. Heart 2017;0:1–8. doi:10.1136/heartjnl-2017-312249 (On line)  Seoul, Korea 

Clinical outcomes in 1731 
patients undergoing mitral 
valve surgery for rheumatic 
valve disease 

mean age = 52.3±12.5 years  
female = 1190(68.7%)  

Figure 3 Adjusted Kaplan-Meier plots for 
cumulative overall mortality (A), 
reoperation (B) and valve-related 
complication rates (C) according to the 
types of surgery. Shaded bands indicate 
areas within 95% CIs (red=repair; 
blue=replacement). 



Kim WK, et al. Heart 2017;0:1–8. doi:10.1136/heartjnl-2017-312249 (On line)  Seoul, Korea 

Clinical outcomes in 1731 patients undergoing mitral 
valve surgery for rheumatic valve disease 

Key messages 
 
What might this study add? 
Valve repair in well-selected patients with severe rheumatic MV 
disease showed comparable survival outcomes (HR, 1.24; 95% 
CI 0.62 to 2.48; P=0.54) and a trend towards more favourable 
valve-related outcomes (HR, 0.57; 95% CI 0.33 to 0.99; P=0.045) 
compared with valve replacement surgery. 
 
How might this impact on clinical practice? 
The MV repair procedure for rheumatic heart disease may be a 
reasonable alternative to replacement surgery in well-selected 
young patients. 



Remenyi et al (New Zealand).  Improved Long-Term Survival for Rheumatic Mitral Valve 
Repair Compared to Replacement in the Young 
World Journal for Pediatric and Congenital Heart Surgery , 2012; 4(2): 155-164 

 



Remenyi et al (New Zealand).  Improved Long-Term Survival for Rheumatic Mitral Valve 
Repair Compared to Replacement in the Young 
World Journal for Pediatric and Congenital Heart Surgery  2012; 4(2): 155-164 

 



 
 A meta-analysis of late outcomes of mitral valve repair in patients 
with rheumatic heart disease  

Fu et al (China) J Thorac Dis 2017;9(11):4366-4375  



Outcomes of mitral valve repair compared with replacement in patients undergoing 
concomitant aortic valve surgery: a meta-analysis of observational studies 

Conclusion 
In patients undergoing concomitant mitral and AV surgery, MV repair is associated with improved early 
and late survival without any increased risk for mitral valve reoperation.  
However, in patients with rheumatic heart disease MV repair does not impart any survival advantage   
while the risk for MV reoperation remains significantly higher. 
MV replacement is preferable to repair in RHD patients who undergo dual valve surgery pending more 
data from randomized controlled trials. 



Valve failure Late TR 



ESC/EACTS Guidelines 
Valvular Heart Disease 

European Journal of Cardio-Thoracic Surgery 52 (2017) 616–664 

In severe primary tricuspid 
regurgitation, surgery is not only 
recommended in symptomatic patients 
but should also be considered in 
asymptomatic patients when 
progressive RV dilatation or decline of 
RV function is observed. 

In secondary tricuspid regurgitation 
repair provides reverse remodeling of 
the RV and improvement of functional 
status even in the absence of 
substantial tricuspid regurgitation 
when annulus dilatation is present. It 
should therefore be performed 
liberally. 



Conclusions 
Placement of an annuloplasty ring 
during tricuspid valve repair is 
associated with a decreased 
recurrence of TR, and with 
improved long-term survival and 
event-free survival. An annuloplasty 
ring should therefore be used more 
routinely in tricuspid valve surgery. 

Tricuspid Valve Repair With an 
Annuloplasty Ring Results 
in Improved Long-Term Outcomes 

Tang GHL et al (Toronto).Circulation. 2006;114[suppl I]:I-577–I-581 





Cox: Maze Procedure for Atrial Fibrillation 
 

Ann Thorac Surg 1993;55:578-80 





Mini-Maze Procedure 





Cut&Sew Pulmonary Veins Isolation 

KALIL, R, et al.  

Simple surgical isolation of pulmonary veins for secondary chronic atrial fibrillation treatment in mitral valve disease. 

 Ann Thorac Surg 2002;73:1169-1173. 



Randomized study of surgical isolation of the pulmonary veins for correction of permanent 
atrial fibrillation associated with mitral valve disease 

Alvaro Albrecht, MD, Renato A. K. Kalil, MD, PhD, Luciana Schuch, MD, Roge´rio Abraha˜o, MD, Joao Ricardo M. Sant’Anna, MD, PhD, Gustavo 
Lima, MD, PhD, FACC, and Ivo A. Nesralla, MD, PhD 

J Thorac Cardiovasc Surg. 2009 Aug;138(2):454-9. 

 



Long-term outcomes 
after surgery for 
rheumatic mitral valve 
disease: 
valve repair versus 
mechanical valve 
replacement 
 
n=540 
Repair =122 
Replacement =418  

J.B. Kim et al.     (Seoul) 
European Journal of Cardio-thoracic 
Surgery 37 (2010) 1039—1046 

Maze procedure for AF 
 
79/122 repairs= 88% 
116/418 replacements 33% 



Conclusions 
• Operable rheumatic valve disease is still present in most regions with 

changing epidemiologic patterns due to prevention & migration 

• Mitral valve is by far the most affected 

• Prevalence has changed from MS in adult patients to MR in youngs 

• Repair is preferable to replacement in favourable anatomy 

• With simultaneous aortic replacement, probably mitral replacement better 

• Secondary tricuspid regurgitation should be corrected early 

• Atrial fibrillation treated simultaneously improves outcomes 

kalil@cardiol.br 



Discussion Slides 

 







In, Cohn L (Editor) Cardiac Surgery in the Adult 











In, Cohn L (Editor) Cardiac Surgery in the Adult 



Rheumatic Valve Lesions 

From: 
Carpentier’s Reconstrutive Valve Surgery 
Carpentier, Adams, Filsoufi (editors) 
Saunders 2010 



In, Cohn L (Editor) Cardiac Surgery in the Adult 





In, Cohn L (Editor) Cardiac Surgery in the Adult 



Rheumatic Disease 
Estimation based on IBGE Population Census: 
• 10.000.000 streptococal pharingoamigdalites/y 
• 30.000 new rheumatic fever cases/y 
• 15.000 heart lesions/y 
• DALY (disability-adjusted-life-years) index:  
    55.000 years lost for RF, or 26 years/pt  
    (based in 2000 data) 

 
                                                                                          Barbosa PJB, Müller RE, Latado AL, Achutti AC, Ramos AIO, Weksler C, et al.  
                                                                                           Arq Bras Cardiol.2009;93(3 supl.4):1-18 

 



Rheumatic Disease 
                                                 Prevalence in some state capital schools: 
                                                                 1-7/1000 children* 
 
Hospital Mortality and Costs** 

 

                            Mortality                 Med Treatment     Surgical & Interv’l  (US$) 
 
2005                          6.8%                          26 million              47.5 million 
 
2007                         7.5%                          27.5 million            50 million 

 
     
 
 

                                                                                              *Meira ZM et al. Heart. 2005 Aug; 91 (8): 1019-22 
                                                                                              * Meira ZM et al. Arq Bras Cardiol. 1995 Oct; 65 (4): 331-4 
                                                     **Ministério da Saúde (BR) [Internet]. Sistema de Informações Hospitalares do SUS (SIH/SUS).                                                                                           
............................................................................................................................http://w3.datasus.gov.br/datasus/datasus.php.   
 

http://w3.datasus.gov.br/datasus/datasus.php
http://w3.datasus.gov.br/datasus/datasus.php


BALOON MITRAL COMISSUROTOMY 
 
VER DOS GUIDELINES 

European Journal of Cardio-
Thoracic Surgery 52 (2017) 616–
664 

ESC/EACTS Guidelines 
Valvular Heart Disease 



      Mitral valve repair with aortic valve replacement in rheumatic heart disease. 
                                              n=609,  from 1992 to 2001, followed up to 10y 
AV replacement  + mitral valve repair (n = 201) 
                              +mitral valve replacement (n = 408) 
 
30-day mortality  = 1.4% for mitral repair  x 0.7% for mitral replacement (p = 0.4) 
 
Survival at 9 y = 96.5 +/- 1.4% after mitral repair x 89.7 +/- 7.8% after replacement (p = 0.73) 
 
Freedom major bleeding/ 9 y = 94.8 +/- 2.4% after repair x 81 +/- 7.2%  replacement (p = 0.03) 
 
Results of mitral repair with AV replacement were comparable to those of 
double valve replacement.  
Major bleeding was less frequent after mitral repair with AV replacement.  
Therefore, whenever feasible, mitral valve repair should be attempted in patients with 
rheumatic heart disease who need concomitant aortic valve replacement. 
 
                                                                 Ho HQ et al. Asian Cardiovasc Thorac Ann 2004 Dec;12(4):341-5. 

 



Echocardiographic prevalence of rheumatic heart disease in Brazilian 
schoolchildren: Data from the PROVAR study 

5996 students across 21 schools.  
Median age =  11.9 [9.0/15.0] years, 59% females.  
 
RHD prevalence  
42/1000 (n = 251): 37/1000 borderline (n = 221) and 5/1000 definite (n = 30). 
  
Mitral regurgitation in 203 (80.9%), Ao regurgitation in 38 (15.1%), and mixed 
mitral/aortic valve disease in 10 (4.0%) children.  
 
Older children had higher prevalence (50/1000 vs. 28/1000, p < 0.001), but no 
difference was observed between northern (lower resourced) and central areas 
(34/1000 vs. 44/1000, p = 0.31).  
Females had higher prevalence (48/1000 vs. 35/1000, p = 0.016).  

Nascimento BR, International Journal of Cardiology2016;219: 439–445 



From Kirklin, J.W., and Barratt-Boyes, B.G.:Cardiac Surgery. New York, John 

Wiley and Sons, 1986, p.328. 
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 A meta-analysis of late outcomes of mitral valve repair in patients 
with rheumatic heart disease  

Fu et al (China) J Thorac Dis 2017;9(11):4366-4375  



Outcomes of mitral valve repair compared with replacement in patients undergoing 
concomitant aortic valve surgery: a meta-analysis of observational studies 

Saurav A, Alla VM, Kaushik M, Hunter CC, Mooss AV.. Eur J Cardiothorac Surg 2015;48:347–53. 

Repair: lower early (p=0.003) and late (p=0.001) mortalities, 
but more reoperations in RHD patients undergoing MV repair (RR: 5.10, p = 0.005). 


