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Michigan ACC 2010 DisclosuresDisclosures

No Relevant DisclosuresNo Relevant Disclosures

OutlineOutline

Adherence to guidelinesAdherence to guidelines
Review study data supporting current guidelinesReview study data supporting current guidelines
Review four observational studies of Review four observational studies of 
management of severe asymptomatic MR management of severe asymptomatic MR 
patients without accepted indications for patients without accepted indications for 
surgerysurgery
Risk stratification with exercise and BRisk stratification with exercise and B--Type Type 
NatriureticNatriuretic PeptidePeptide

LV Response to Severe MRLV Response to Severe MR

GaaschGaasch and Meyer. Circulation. 2008;118:2298and Meyer. Circulation. 2008;118:2298--23032303

ComplicaitonsComplicaitons Related to Severe MRRelated to Severe MR

GaaschGaasch and Meyer. Circulation. 2008;118:2298and Meyer. Circulation. 2008;118:2298--23032303

••Occult LV DysfunctionOccult LV Dysfunction
••Sudden Cardiac DeathSudden Cardiac Death
••AtrialAtrial FibrillationFibrillation

ACC/AHA 2006 Practice Guidelines JACC 2006;48:598-675
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Failure of Guideline Adherence for Failure of Guideline Adherence for 
Severe MRSevere MR

Bach DS, et al. JACC 2009;54:860Bach DS, et al. JACC 2009;54:860--865865

Failure of Guideline Adherence for Failure of Guideline Adherence for 
Severe MRSevere MR

ACC/AHA 2006 Practice Guidelines JACC 2006;48:598-675

Survival after MV Surgery Survival after MV Surgery 
According to PreAccording to Pre--operative EFoperative EF

Adapted from: EnriquezAdapted from: Enriquez--SaranoSarano et al. Circ 1994;90:833et al. Circ 1994;90:833

249249

7777

4949

Survival After MV Surgery: EF and Survival After MV Surgery: EF and 
Functional StatusFunctional Status

Adapted from: Adapted from: TriouilloyTriouilloy et al. Circ 1999;99:400et al. Circ 1999;99:400--405405
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PostPost--operative Death or CHF operative Death or CHF 
According to PreAccording to Pre--operative LVESDoperative LVESD

Adapted From: Adapted From: WisenbaughWisenbaugh et al. Circ 1994;89:191et al. Circ 1994;89:191

Survival According to LVESDSurvival According to LVESD

TribouilloyTribouilloy et al.  JACC 2009;54:1961et al.  JACC 2009;54:1961--19681968

MIDA Registry: 739 patients with flail leafletsMIDA Registry: 739 patients with flail leaflets

Association of LVESD and Mortality in Association of LVESD and Mortality in 
Conservative ManagementConservative Management

TribouilloyTribouilloy et al.  JACC 2009;54:1961et al.  JACC 2009;54:1961--19681968

Incidence of AF in Conservatively Incidence of AF in Conservatively 
Managed Flail LeafletManaged Flail Leaflet

GrigioniGrigioni et al. JACC 2002;40:84et al. JACC 2002;40:84--9292

Survival According to SR Survival According to SR vsvs AFAF

GrigioniGrigioni et al. JACC 2002;40:84et al. JACC 2002;40:84--9292

RR 3.42, 95% CI 1.7RR 3.42, 95% CI 1.7--6.76.7
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Pulmonary HypertensionPulmonary Hypertension

Has not been adequately studiedHas not been adequately studied
RV dysfunction due to pulmonary hypertension RV dysfunction due to pulmonary hypertension 
in severe MR associated with sudden deathin severe MR associated with sudden death
•• 50% morality at 2 years50% morality at 2 years

Mild pulmonary hypertension may predict Mild pulmonary hypertension may predict 
development of CHF or indications for surgerydevelopment of CHF or indications for surgery
•• < 40 mmHg, 40< 40 mmHg, 40--45 mmHg, 4645 mmHg, 46--50 mmHg50 mmHg
•• Hazard Ratio 1.87 (95% CI 1.22Hazard Ratio 1.87 (95% CI 1.22--2.87, p=0.003)2.87, p=0.003)

HochreiterHochreiter et al. et al. CirculatoinCirculatoin 1986;73:9001986;73:900--912912
Kang et al. Circulation 2009;119:797Kang et al. Circulation 2009;119:797--804804

Surgery for All Asymptomatic Severe Surgery for All Asymptomatic Severe 
MR Patients?MR Patients?

Volume overload will ultimately cause LV dysfunction Volume overload will ultimately cause LV dysfunction 
and CHFand CHF
•• Will we miss the golden window during Will we miss the golden window during ““watchful waitingwatchful waiting””??

Postponing surgery may result in sudden deathPostponing surgery may result in sudden death
High rate of High rate of atrialatrial fibrillationfibrillation
Low operative mortalityLow operative mortality
•• Asymptomatic patient <1%Asymptomatic patient <1%

Low rate of reoperation Low rate of reoperation 
Minimally invasive approachesMinimally invasive approaches

Mitral Repair Mitral Repair vsvs ReplacementReplacement
Repair rate in United States = 69%Repair rate in United States = 69%
Repair rate in Europe = 46.5%Repair rate in Europe = 46.5%

••Maintenance of LV function and geometryMaintenance of LV function and geometry
••Low rates of Low rates of thromboembolismthromboembolism
••Resistance to Resistance to endocarditisendocarditis
••DurabilityDurability
••No need for anticoagulationNo need for anticoagulation
••Lower operative mortalityLower operative mortality

Advantages of RepairAdvantages of Repair

GammieGammie et al. Ann et al. Ann ThoracThorac SurgSurg 2009;87:14312009;87:1431--14391439
IungIung et al. et al. EurEur Heart J 2003;24:1231Heart J 2003;24:1231--12431243

Reoperation rate 7Reoperation rate 7--11% at 10 years11% at 10 years
PerioperativePerioperative Stroke ~1.5%Stroke ~1.5%

Surgery for Asymptomatic Severe MR Surgery for Asymptomatic Severe MR 
without Accepted Indications?without Accepted Indications?

What is the annual risk of death?What is the annual risk of death?
What is the annual risk of occult LV dysfunction What is the annual risk of occult LV dysfunction 
and CHF?and CHF?
What is the repair rate at your institution?What is the repair rate at your institution?
What is the predicted operative mortality for any What is the predicted operative mortality for any 
individual patient?individual patient?
Can patients be further risk stratified?Can patients be further risk stratified?

Natural History: Mayo ClinicNatural History: Mayo Clinic

456 patients with asymptomatic primary MR456 patients with asymptomatic primary MR
Prospectively enrolledProspectively enrolled
MR measured quantitativelyMR measured quantitatively
Clinical management according to personal Clinical management according to personal 
physician recommendationsphysician recommendations
FollowFollow--up and treatment not preup and treatment not pre--specifiedspecified
Outcomes collected retrospectivelyOutcomes collected retrospectively

EnriquezEnriquez--SaranoSarano M et al.  NEJM 2005;352:875M et al.  NEJM 2005;352:875
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Mayo Clinic: Survival According to MR Mayo Clinic: Survival According to MR 
SeveritySeverity

EnriquezEnriquez--SaranoSarano M et al.  NEJM 2005;352:875M et al.  NEJM 2005;352:875

129129

129129

198198

Mayo Clinic: Cardiac Event Rate Mayo Clinic: Cardiac Event Rate 
According to MR SeverityAccording to MR Severity

EnriquezEnriquez--SaranoSarano M et al.  NEJM 2005;352:875M et al.  NEJM 2005;352:875

Natural History: Mayo ClinicNatural History: Mayo Clinic

232 patients underwent surgery232 patients underwent surgery
•• 94 = symptoms94 = symptoms
•• 91 = echo parameters91 = echo parameters
•• 47 = patient or physician discretion  47 = patient or physician discretion  

Decreased subsequent risk of death on Decreased subsequent risk of death on 
multivariate analysis (RR 0.28)multivariate analysis (RR 0.28)

EnriquezEnriquez--SaranoSarano M et al.  NEJM 2005;352:875M et al.  NEJM 2005;352:875

Conclusion: patients with ERO > 40mmConclusion: patients with ERO > 40mm22

should be considered for early surgeryshould be considered for early surgery

AsanAsan Registry: Event Free SurvivalRegistry: Event Free Survival

Kang et al. Circulation 2009;119:797Kang et al. Circulation 2009;119:797--804804

••447 consecutive patients with severe asymptomatic MR 447 consecutive patients with severe asymptomatic MR 
••PISA radius PISA radius ≥≥ 8mm and no classic indications for surgery8mm and no classic indications for surgery

••1998 ACC/AHA guidelines1998 ACC/AHA guidelines
••161 early surgery, 286 conventional 161 early surgery, 286 conventional rxrx
••End Point: Operative death, cardiac death, repeat surgery, CHFEnd Point: Operative death, cardiac death, repeat surgery, CHF

Seven Year Cardiac Mortality Rate: 0% Seven Year Cardiac Mortality Rate: 0% vsvs 5% (p=0.008)5% (p=0.008)

Kang et al. Circulation 2009;119:797Kang et al. Circulation 2009;119:797--804804

European MIDA Sites: Early European MIDA Sites: Early vsvs DealyedDealyed
SurgerySurgery

GrigioniGrigioni F et al.  JACC F et al.  JACC ImgImg 2008;1:1332008;1:133

102 asymptomatic flail leaflets; 70 underwent surgery102 asymptomatic flail leaflets; 70 underwent surgery

Five Year Mortality Rate: Five Year Mortality Rate: 
0% MV surgery within 12 months 0% MV surgery within 12 months vsvs 4% initial conservative 4% initial conservative rxrx
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Natural History: Vienna StudyNatural History: Vienna Study
132 consecutive asymptomatic patients with severe MR132 consecutive asymptomatic patients with severe MR
Followed prospectively for 62 monthsFollowed prospectively for 62 months
MR evaluated quantitativelyMR evaluated quantitatively
•• Vena Vena contractacontracta >6mm and flow convergence radius >7mm>6mm and flow convergence radius >7mm

12 month follow12 month follow--up for stable patients with prior echoup for stable patients with prior echo
33--6 month follow6 month follow--upup
•• New patient without prior echoNew patient without prior echo
•• Change from prior echoChange from prior echo
•• Echo measurements near Echo measurements near prespecifiedprespecified cutcut--pointpoint

Surgery Surgery 
•• SymptomsSymptoms
•• EF <60%, LVESD EF <60%, LVESD ≥≥45mm, RVSP >50mmHg, 45mm, RVSP >50mmHg, atrialatrial fibrillationfibrillation

RosenhekRosenhek R et al.  Circ 2006;113:2238R et al.  Circ 2006;113:2238

Survival with Survival with ““Watchful WaitingWatchful Waiting””

RosenhekRosenhek R et al.  Circ 2006;113:2238R et al.  Circ 2006;113:2238

No significant difference from expected survival (p=0.34)No significant difference from expected survival (p=0.34)

EventEvent--Free SurvivalFree Survival

RosenhekRosenhek R et al.  Circ 2006;113:2238R et al.  Circ 2006;113:2238

EventEvent--Free Survival: Free Survival: ProlapseProlapse vsvs FlailFlail

RosenhekRosenhek R et al.  Circ 2006;113:2238R et al.  Circ 2006;113:2238

Natural History: Vienna StudyNatural History: Vienna Study
35 patients underwent surgery35 patients underwent surgery
•• Repair 82.9%Repair 82.9%
•• Concomitant CABG 22.9%Concomitant CABG 22.9%

No No perioperativeperioperative deathsdeaths
Functional statusFunctional status
•• 23 asymptomatic23 asymptomatic
•• 4 NYHA I4 NYHA I
•• 8 NYHA II8 NYHA II

PostPost--operative LV dysfunction in 4 patients  (2 MVR operative LV dysfunction in 4 patients  (2 MVR 
and 2 with CAD who underwent CABG)and 2 with CAD who underwent CABG)

RosenhekRosenhek R et al.  Circ 2006;113:2238R et al.  Circ 2006;113:2238

““Watchful waitingWatchful waiting”” with close followwith close follow--up is safe up is safe 
in  patients with severe asymptomatic MRin  patients with severe asymptomatic MR

Risk StratificationRisk Stratification
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Functional Capacity in Functional Capacity in ““AsymptomaticAsymptomatic””
Mitral RegurgitationMitral Regurgitation

MessikaMessika ZeitounZeitoun et al . JACC 2006;47:2521et al . JACC 2006;47:2521--25272527

1.1. Reduced FC defined as < 84% of expected VoReduced FC defined as < 84% of expected Vo22 maxmax
2.2. Death, CHF, new AF 36% Death, CHF, new AF 36% vsvs 13%, p=0.0213%, p=0.02

Exercise Testing in Asymptomatic MRExercise Testing in Asymptomatic MR

SupinoSupino et al. AJC 2007;100:1274et al. AJC 2007;100:1274--12811281

Modified Bruce: Modified Bruce: ≥≥ 15 min 15 min vsvs < 15 min (10 METS)< 15 min (10 METS)
Events = SCD, CHF, AF, EF < 60%, LVESD Events = SCD, CHF, AF, EF < 60%, LVESD ≥≥ 45mm45mm

Predictive Value of Contractile Reserve in Predictive Value of Contractile Reserve in 
Predicting PostPredicting Post--Operative LV FunctionOperative LV Function

Leung et al. JACC 1996;28:1198Leung et al. JACC 1996;28:1198--12051205

BNP: CHF, LV Dysfunction, and DeathBNP: CHF, LV Dysfunction, and Death

Pizarro et al. JACC 2009;54:1099Pizarro et al. JACC 2009;54:1099--11061106

167167 102102

••269 severe asymptomatic MR patients with EF >60%269 severe asymptomatic MR patients with EF >60%
••EROA EROA ≥≥ 40mm2 and RV 40mm2 and RV ≥≥ 60mL; FC 60mL; FC ≥≥ 7 METS7 METS
••Mean FU 36 monthsMean FU 36 months

BNP: CHF, LV Dysfunction, and DeathBNP: CHF, LV Dysfunction, and Death

Pizarro et al. JACC 2009;54:1099Pizarro et al. JACC 2009;54:1099--11061106
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ConclusionsConclusions
No randomized trial data to guide decision makingNo randomized trial data to guide decision making
Adherence to guidelines: Are we as good as we think? Adherence to guidelines: Are we as good as we think? 
Compelling observational data for:Compelling observational data for:
•• EF EF ≤≤60%60%
•• LVESD LVESD ≥≥40 mm40 mm

Reasonable observational data for:Reasonable observational data for:
•• New AFNew AF
•• Pulmonary HypertensionPulmonary Hypertension

Asymptomatic severe MR without accepted indications for surgery:Asymptomatic severe MR without accepted indications for surgery:
•• Is MR truly severe?Is MR truly severe?
•• Is the patient truly asymptomatic?Is the patient truly asymptomatic?
•• Can the patient be further stratified?Can the patient be further stratified?

Exercise testingExercise testing
BB--Type Type NatriureticNatriuretic PeptidePeptide

•• What is the likelihood of repair?What is the likelihood of repair?
•• What is the patientWhat is the patient’’s predicted operative risk?s predicted operative risk?

THANK YOUTHANK YOU


