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Recommendations from ACC/AHA 
Guidelines- Important Surgical Aspects

                         Timing of surgery

             Choice of surgeon and procedure



Timing of surgery-Clinically Deceptive

-Late referral - little impact on acute 
surgical risk, repairability or quality of 
repair. Patient appears to recovers well 
in short term.

BUT: Proper timing essential for 
optimal 10-20 year survival.



STS Adult Cardiac Surgery Database 2018 Data 
from 87,214 Mitral Surgeries:2011-2016

• 81% referred late -
EF<60%, A.fib, CHF



Impact of Avoidable Risk Factors on 10-15 Year Survival:         
91% referred late. 10-20% penalty                                                             

Lawrie et al, Ann Thorac Surg 2021;112:1921-1928



Medical therapy does not alter natural history and 
should not be used to “delay” intervention.



Choice of Surgeon

Significance: 
  MV replacement is a very poor alternative to 
MR repair for primary degenerative MR in all age 
groups and categories. Unacceptable outcome.

  





Influence of Age on Perioperative 
Mortality in 2320 Mitral Repairs



Superiority of Mitral repair over replacement in patients over 
65 years.Almost all patients followed until death



Choice of Surgeon

    Selection Criteria-role of volume

      STS-ACSD provides objective evidence of 
importance of minimum acceptable case volumes 
on repair rate and hospital mortality.



Choice of Surgeon: STS ACSD Data from 87,214 
Mitral Surgeries:2011-2016

-Repair rate:overall-66%

       -degenerative path-83%

-O/A Mortality:  repair -1.1%                                   

                    replacement-3.7%   
Average center volume - 3 pa.

-Repair rate related to volume -                 
3 cases p.a :  56% 

> 23 cases p.a. (4.7% of centers)  
92% repair rate



Choice of surgeon :Effect of Hospital Volume on 
MV Repair Mortality. STS ACSD 2023   O/A 

mortality<1% 

• >50 cases pa:                           
periop mort  0.56%

• < 10 cases pa:                          
periop mort 2.04%

• Median no. cases pa- 5

• Only 3.7% of hospitals (29/881) 
did >50/pa



Choice of Surgical Techniques  for Mitral Valve 
Repair: Importance of 100% Repair Rate 

-”Classic” Carpentier techniques (rigid, semi-rigid 
rings, leaflet resection) are obsolete. 

Still the most widely used and taught. 



Still problems worldwide with the “Classic” 
Carpentier principles of resection and rigid 

D-rings  despite 53 years of experience
-Low repairability rates. 

-SAM -Mitral stenosis.                                                                                   

-Early re-operations (<1 year)                                       

-Poor durability especially of anterior and bi-leaflet 
repairs. 2-4 X greater risk of failure .                          

-Adverse effects on LV flow patterns and energetics.



Mayo Clinic 2021,Incidence of SAM 13%



Reoperation  after mitral valve repair at Cleveland 
Clinic. Early failures, (<1 Year),26% of re-operations. (Moore 

RA,et al  J Thorac Cardiovasc Surg,2022). Overall incidence not reported. 

Early causes:                                                         
-Suture/annuloplasty dehiscence.                                        
-SAM.                                                                                      
-Hemolysis.                                                         
-Ventricular remodelling.                                                                          

Late causes:                                                   
Disease progression.                                                        
Fibrosis.



Mayo Clinic, Suri et al JACC 2016.                                                 
Posterior vs Anterior and bi-leaflet repair. HR 2-2.9 



Cleveland Clinic ,2018 . 6.2% vs 11% for 
posterior repair vs  anterior or bi-leaflet repair.



David,T 2019- HR 3.92 for re-operation 

after anterior leaflet repair. 

J Thorac Cardiovasc Surg 2019



Cedars Sinai,LA. 2022. HR 3.04 Posterior leaflet (9%), vs. 
anterior leaflet or bileaflet (17%): ( Roach A et al Ann Thorac Surg 2022;114:84-

90. Cedars –Sinai. LA).



Importance?

Anterior  leaflet involvement occurs in 1/3 of 
patients.

 American Correction produces identical early 
and late results in all subgroups.



Carpentier technique based on autopsies of 100 
diseased hearts and 50 normal controls. No echo.                        

(Carpentier A,La valvuloplastie reconstitutive. Presse med 77:7,1969)



Mitral  Valve Repair by Leaflet Resection and Rigid Annuloplasty 
Ring. (Carpentier,A, Presse med 77:7,1969).



Importance of Integrated Dynamic Cardiac 
Function for Normal Mitral Valve Function



Dynamics of aortic - mitral coupling



Aortic root expansion and rotation(right) displaces 
anterior leaflet posteriorly into posterior leaflet(left)



Mitral annular dynamics                                    
(Little et al JASE 2010;23:872-9)



LV Vortex: Speckle Flow Tracking                   
Hong,GR et al, JACC Imaging,2008;1:705-717



American Correction : A Physiological Leaflet 
Preserving Restoration of Normal Function

-Dynamic simulation of “mitral diastolic locking”uses 

pressurized saline to rapidly distend the LV, LVOT and aortic 
root to simulate  the early isovolumic systolic state. 

-No leaflet resection

-Complete, flexible adjustable ring, PTFE neochordae



American Correction of Large Flail 
Myxomatous Anterior Mitral Leaflet 







Marking of zone of apposition with dots







Suction –Irrigator 4l/min-used to simulate mitral diastolic 
locking



Progressive Leaflet Apposition and Anterior Annular Elevation-
Simulated Diastolic Mitral Locking and early isovolumic systole



Mitral annulus IN VIVO is never D- shaped. When viewed en-
face from above as in autopsy material it appears to be D-

shaped.    (Antoine C et al Circ CV Imaging 2018)





Implanted  flexible ring(L). Correlation with 3-D 
annular tracking.Red dots =Carpentier ring 

attachment across LVOT



Post-Repair Simulation of Aorto-mitral 
Dynamics





Aortic Mitral Coupling Dynamics after Dynamic Mitral Repair





TEE after American Correction- Normal Physiological 
Function: clockwise vortex at mid-LV moving anterior 

leaflet towards posterior leaflet

LA

AO



Personal Experience:                               
Mitral Valve Surgeries 1983-2023

  All Mitral surgeries                           3137

 

Mitral valve repairs                           2442         

Mitral valve replacements                533       

Mitral valve commissurotomy         162 





15 Year Results of Dynamic Mitral Repair.
   Repair rate 100% for 20 years, mitral gradient 2.2mmHg,          

significant transient SAM 0.4%         
Lawrie et al Ann Thorac Surg, 2021;112:1921-1928



Severe SAM,MR, from HOCM





Conclusion
- Mitral valve repair -optimal treatment for primary MR. 

-Only a small minority of elite surgeons have mastered the 
”Art of repair”using Carpentier based techniques.

 -American Correction techniques (Science not art)

-preserve and restore normal mitral physiology              

 -easier to learn (have a single main component for all 
patterns) 

-produce high repair rates.

-Choice of surgeon is an important part of the care of these 
patients.



Not Covered here

Ischemic MR

MAC

Videos of surgical procedures                                         A                                                  

    Go to U Tube: Gerald Lawrie MD ,mitral valve repair 
to see one hour lectures given at Grand Rounds on 
the first two  topics and surgical videos.
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