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Kang	
  DH	
  et	
  al.	
  Comparison	
  of	
  early	
  surgery	
  versus	
  conven8onal	
  treatment	
  in	
  
asymptoma8c	
  severe	
  mitral	
  regurgita8on.	
  Circula8on	
  2009;119:797-­‐804.	
  	
  

In	
   the	
   conven8onal	
   treatment	
   group,	
   baseline	
   grade	
   of	
  
pulmonary	
   hypertension	
   (hazard	
   ra8o	
   1.87,	
   95%	
   CI	
   1.22	
   to	
  
2.87,	
   P=0.003),	
   age	
   (hazard	
   ra8o	
   1.02,	
   95%	
   CI	
   1.01	
   to	
   1.04,	
  
P=0.005),	
   and	
   effec3ve	
   regurgitant	
   orifice	
   area	
   (hazard	
   ra8o	
  
2.06,	
  95%	
  CI	
  1.11	
  to	
  3.82,	
  P=0.02)	
  were	
  independent	
  variables	
  
that	
   predicted	
   late	
   development	
   of	
   surgical	
   indica3ons	
   or	
  
conges3ve	
  heart	
  failure	
  on	
  Cox	
  mul8variate	
  analysis.	
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Kang	
  DH	
  et	
  al.	
  Comparison	
  of	
  early	
  surgery	
  versus	
  conven8onal	
  treatment	
  in	
  
asymptoma8c	
  severe	
  mitral	
  regurgita8on.	
  Circula8on	
  2009;119:797-­‐804.	
  	
  

Compared	
   with	
   conserva3ve	
   management,	
   the	
   strategy	
  
of	
   early	
   surgery	
  was	
  associated	
  with	
   an	
   improved	
   long-­‐term	
  
event	
   rate	
   by	
   decreasing	
   cardiac	
   mortality	
   and	
   conges3ve	
  
heart	
   failure	
  hospitaliza3on	
  more	
  effec3vely	
   in	
  pa3ents	
  with	
  
severe	
  degenera3ve	
  mitral	
  regurgita3on.	
  
	
  
Early	
  surgery	
  may	
  therefore	
  further	
  improve	
  clinical	
  outcomes	
  
in	
   asymptoma3c	
   severe	
   mitral	
   regurgita3on	
   with	
   preserved	
  
le@	
  ventricular	
  systolic	
  func3on	
  and	
  a	
  high	
  likelihood	
  of	
  mitral	
  
valve	
  repair.	
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Assessment of severity of 
regurgitation: 

 
QUANTIFICATION OF MITRAL 

REGURGITATION  
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Enriquez-­‐Sarano	
  M	
  et	
  al.	
  Quan:ta:ve	
  determinants	
  of	
  the	
  outcome	
  of	
  asymptoma:c	
  
mitral	
  regurgita:on.	
  N	
  Engl	
  J	
  Med	
  2005;352:875-­‐83.	
  

 
 

Overall	
  survival	
   Cardiac	
  events	
  

Quan3ta3ve	
  grading	
  of	
  mitral	
  regurgita3on	
  is	
  a	
  powerful	
  
predictor	
  of	
   the	
   clinical	
   outcome	
  of	
  asymptoma3c	
  mitral	
  
regurgita3on.	
  	
  

Pa3ents	
  with	
  an	
  effec3ve	
  regurgitant	
  orifice	
  of	
  at	
  least	
  40	
  
mm2	
  should	
  promptly	
  be	
  considered	
  for	
  cardiac	
  surgery.	
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Avierinos	
  JF	
  et	
  al.	
  Impact	
  of	
  ageing	
  on	
  presenta8on	
  and	
  outcome	
  of	
  mitral	
  regurgita8on	
  
due	
  to	
  flail	
  leaflet:	
  a	
  mul8centre	
  interna8onal	
  study.	
  Eur	
  Heart	
  J.	
  2013;34:2600-­‐9.	
  	
  

	
  

•  Both	
  older	
  and	
  younger	
  pa3ents	
  incurred	
  excess	
  risk	
  of	
  complica:ons.	
  	
  

• Older	
  pa:ents	
  suffered	
  excess	
  mortality,	
  AF,	
  and	
  HF,	
  whereas	
  younger	
  
incurred	
  excess	
  morbidity	
  linked	
  to	
  subsequent	
  long-­‐term	
  excess	
  
mortality.	
  	
  

	
  
•  The	
  excess	
  risks	
  of	
  uncorrected	
  degenera3ve	
  MR	
  should	
  be	
  considered	
  
in	
  delibera3ng	
  surgical	
  management,	
  which	
  significantly	
  reduced	
  
mortality	
  in	
  older	
  pa3ents	
  and	
  HF	
  in	
  younger	
  pa3ents.	
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Survival	
  according	
  to	
  New	
  York	
  Heart	
  Associa8on	
  (NYHA)	
  func8onal	
  
class.	
  (A)	
  Unadjusted	
  survival.	
  (Solid	
  circles	
  class	
  I;	
  open	
  circles	
  class	
  II;	
  
triangles	
  class	
  III;	
  squares	
  class	
  IV.)	
  (B)	
  	
  

Gillinov	
  AM	
  et	
  al.	
  Should	
  pa8ents	
  with	
  severe	
  degenera8ve	
  mitral	
  regurgita8on	
  
delay	
  surgery	
  un8l	
  symptoms	
  develop?	
  Ann	
  Thorac	
  Surg.	
  2010;90:481-­‐8.	
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In	
  pa3ents	
  with	
  severe	
  degenera3ve	
  mitral	
  regurgita3on,	
  the	
  
development	
   of	
   even	
  mild	
   symptoms	
   by	
   the	
  3me	
  of	
   surgical	
  
referral	
   is	
   associated	
   with	
   deleterious	
   changes	
   in	
   cardiac	
  
structure	
  and	
  func3on.	
  	
  
	
  
Therefore,	
   par3cularly	
   because	
   successful	
   repair	
   is	
   highly	
  
likely,	
  early	
  surgery	
  is	
  jus3fied	
  in	
  asymptoma3c	
  pa3ents	
  with	
  
degenera3ve	
  disease	
  and	
  severe	
  mitral	
  regurgita3on	
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Lindmark	
  K	
  et	
  al.	
  Long-­‐term	
  follow-­‐up	
  of	
  mitral	
  valve	
  regurgita8on	
  -­‐	
  importance	
  of	
  
mitral	
  valve	
  pathology	
  and	
  lef	
  ventricular	
  func8on	
  on	
  survival.	
  Int	
  J	
  Cardiol.	
  2009;	
  
137:145-­‐50.	
  

Independently from MR degree. Age and sex adjusted survival. 

LVESD	
   LVEF	
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Tribouilloy	
  C	
  et	
  al.	
  	
  MIDA	
  Inves8gators.	
  Survival	
  implica8on	
  of	
  lef	
  ventricular	
  end-­‐
systolic	
  diameter	
  in	
  mitral	
  regurgita8on	
  due	
  to	
  flail	
  leaflets	
  a	
  long-­‐term	
  follow-­‐up	
  
mul8center	
  study.	
  J	
  Am	
  Coll	
  Cardiol.	
  2009;54:1961-­‐8.	
  	
  
	
  

In	
   MR	
   due	
   to	
   flail	
   leaflets,	
   LVESD	
   >	
   or	
   =40	
   mm	
   is	
  
independently	
   associated	
   with	
   increased	
   mortality	
   under	
  
medical	
   management	
   but	
   also	
   afer	
   mitral	
   surgery.	
   These	
  
findings	
   support	
   prompt	
   surgical	
   rescue	
   in	
   pa3ents	
   with	
  
LVESD	
  >	
  or	
  =40	
  mm	
  but	
  also	
  suggest	
  that	
  best	
  preserva3on	
  
of	
   survival	
   is	
   achieved	
   in	
   pa3ents	
   operated	
  before	
   LVESD	
  
reaches	
  40	
  mm.	
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Medical	
  +	
  Surgical	
  therapy	
   Conserva3ve	
  management	
  

Survival	
  curves	
  according	
  to	
  a	
  cut-­‐off	
  value	
  of	
  pulmonary	
  artery	
  systolic	
  
pressure	
  >	
  50	
  mmHg	
  in	
  pa3ents	
  with	
  mitral	
  regurgita3on	
  due	
  to	
  flail	
  leaflet.	
  

Barbieri	
  A	
  et	
  al.;	
  MIDA	
  Inves8gators.	
  Prognos8c	
  and	
  therapeu8c	
  implica8ons	
  of	
  
pulmonary	
  hypertension	
  complica8ng	
  degenera8ve	
  mitral	
  regurgita8on	
  due	
  to	
  flail	
  
leaflet:	
  a	
  mul8center	
  long-­‐term	
  interna8onal	
  study.	
  Eur	
  Heart	
  J.	
  2011;32:751-­‐9.	
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Pulmonary	
  hypertension	
  is	
  a	
  frequent	
  complica:on	
  of	
  significant	
  MR	
  due	
  
to	
  flail	
  leaflet	
  and	
  is	
  associated	
  with	
  major	
  outcome	
  implica:ons,	
  

approximately	
  doubling	
  the	
  risk	
  of	
  death	
  and	
  heart	
  failure	
  a[er	
  diagnosis.	
  
Mitral	
  valve	
  surgery	
  performed	
  during	
  follow-­‐up	
  is	
  beneficial	
  but	
  does	
  not	
  
completely	
  abolish	
  the	
  adverse	
  effects	
  of	
  PH	
  once	
  it	
  is	
  established	
  and	
  is	
  
par:cularly	
  beneficial	
  in	
  pa:ents	
  without	
  PH.	
  These	
  data	
  support	
  relieving	
  
PH	
  secondary	
  to	
  MR	
  due	
  to	
  flail	
  leaflet,	
  but	
  also	
  careful	
  considera:on	
  for	
  

mitral	
  surgery	
  before	
  PH	
  is	
  established.	
  

Pulmonary	
  hypertension	
  is	
  a	
  frequent	
  complica3on	
  of	
  significant	
  MR	
  
due	
  to	
  flail	
  leaflet	
  and	
  is	
  associated	
  with	
  major	
  outcome	
  implica3ons,	
  
approximately	
   doubling	
   the	
   risk	
   of	
   death	
   and	
   heart	
   failure	
   a[er	
  
diagnosis.	
  	
  
	
  
Mitral	
   valve	
   surgery	
   performed	
   during	
   follow-­‐up	
   is	
   beneficial	
   but	
  
does	
   not	
   completely	
   abolish	
   the	
   adverse	
   effects	
   of	
   PH	
   once	
   it	
   is	
  
established	
   and	
   is	
   par3cularly	
   beneficial	
   in	
   pa3ents	
   without	
   PH.	
  
These	
  data	
   support	
   relieving	
  PH	
  secondary	
   to	
  MR	
  due	
   to	
  flail	
   leaflet,	
  
but	
   also	
   careful	
   considera3on	
   for	
   mitral	
   surgery	
   before	
   PH	
   is	
  
established.	
  

Barbieri	
  A	
  et	
  al.;	
  MIDA	
  Inves8gators.	
  Prognos8c	
  and	
  therapeu8c	
  implica8ons	
  of	
  
pulmonary	
  hypertension	
  complica8ng	
  degenera8ve	
  mitral	
  regurgita8on	
  due	
  to	
  flail	
  
leaflet:	
  a	
  mul8center	
  long-­‐term	
  interna8onal	
  study.	
  Eur	
  Heart	
  J.	
  2011;32:751-­‐9.	
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1.   	
  In	
  Pa(ents	
  With	
  Organic	
  MR,	
  Surgery	
  Is	
  Almost	
  Unavoidable	
  

With	
  an	
  average	
  of	
  ≈20%	
  per	
  year,	
  10	
  years	
  a@er	
  diagnosis,	
  90%	
  of	
  
pa3ents	
  either	
  are	
  dead	
  or	
  have	
  undergone	
  surgery.	
  Thus,	
  only	
  a	
  
small	
  frac:on	
  of	
  pa:ents	
  may	
  remain	
  alive	
  and	
  not	
  operated	
  on	
  long	
  
term1.   	
  In	
  Pa(ents	
  With	
  Organic	
  MR,	
  Surgery	
  Is	
  Almost	
  Unavoidable	
  
With	
  an	
  average	
  of	
  ≈20%	
  per	
  year,	
  10	
  years	
  a@er	
  diagnosis,	
  90%	
  of	
  

small	
  frac:on	
  of	
  pa:ents	
  may	
  remain	
  alive	
  and	
  not	
  operated	
  on	
  long	
  Hence,	
  the	
  ques3on	
  in	
  both	
  young	
  or	
  older	
  pa3ents	
  is	
  not	
  “if”	
  but	
  
term“when”	
  surgery	
  should	
  be	
  performed	
  

Enriquez-­‐Sarano	
  M1,	
  Sundt	
  TM	
  3rd.	
  EarlyEnriquez-­‐Sarano	
  M1,	
  Sundt	
  TM	
  3rd.	
  Early	
   recommendedsurgery	
  is	
  recommended
	
  for	
  mitral	
  regurgita8on
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2.   	
  Class	
  I	
  Indica(ons	
  of	
  Mitral	
  Surgery	
  Are	
  Associated	
  With	
  
Outcome	
  Consequences	
  

Class	
   I	
   indica:ons	
   for	
   isolated	
   organic	
   MR	
   are	
   for	
   symptoma:c	
  
pa:ents	
   or	
   those	
   with	
   an	
   ejec:on	
   frac:on	
   (EF)	
   ≤60%	
   or	
   LV	
   end-­‐
systolic	
  dimension	
  ≥40	
  mm.	
  
Although	
   it	
   is	
   sa3sfying	
   to	
   relieve	
   symptoms	
   by	
   surgery,	
   this	
  
approach	
   implies	
   considerable	
   risk	
  with	
  markedly	
  higher	
  opera3ve	
  
and	
  late	
  postopera3ve	
  mortality,	
  resul:ng	
  overall	
  in	
  an	
  80%	
  increase	
  
in	
  mortality	
  a@er	
   surgery	
   compared	
  with	
   those	
  with	
  no	
  or	
  minimal	
  
symptoms	
  

Enriquez-­‐Sarano	
  M1,	
  Sundt	
  TM	
  3rd.	
  Early	
  surgery	
  is	
  recommended	
  for	
  mitral	
  
regurgita8on.	
  Circula8onEnriquez-­‐Sarano	
  M1,	
   discussionSundt

	
  TM	
  3rd.	
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No	
  studies	
  in	
  the	
  modern	
  era	
  have	
  shown	
  significant	
  survival	
  benefit	
  for	
  
pa3ents	
  undergoing	
  surgery	
  for	
  asymptoma3c	
  severe	
  MR	
  if	
  they	
  have	
  good	
  
le@	
  ventricular	
  (LV)	
  func3on.	
  	
  
	
  
The	
  progression	
  rate	
  to	
  surgery	
  on	
  developing	
  symptoms	
  is	
  10%	
  per	
  year	
  in	
  
these	
  pa:ents.	
  	
  
	
  
Ling	
  et	
  al.	
  reported	
  a	
  63%	
  incidence	
  of	
  conges3ve	
  heart	
  failure	
  and	
  30%	
  
incidence	
  of	
  chronic	
  atrial	
  fibrilla3on	
  (AF)	
  at	
  10	
  years	
  for	
  conserva3ve	
  
treatment,	
  during	
  which	
  period	
  90%	
  either	
  underwent	
  surgery	
  or	
  died.	
  In	
  
addi:on,	
  one	
  study	
  of	
  478	
  pa:ents	
  with	
  good	
  LV	
  operated	
  on	
  in	
  the	
  1980s	
  
showed	
  a	
  76%	
  10-­‐year	
  survival	
  in	
  pa3ents	
  who	
  were	
  NYHA	
  I/II	
  but	
  only	
  a	
  
48%	
  10-­‐year	
  survival	
  in	
  pa3ents	
  with	
  NYHA	
  III/IV	
  although	
  this	
  group	
  was	
  
older	
  and	
  had	
  more	
  AF.	
  	
  
	
  
Early	
  surgery	
  has	
  very	
  good	
  peri-­‐	
  and	
  postopera3ve	
  survival	
  rates,	
  and	
  the	
  
American	
  Heart	
  Associa3on	
  currently	
  recommend	
  that	
  these	
  pa3ents	
  may	
  be	
  
operated	
  on	
  if	
  the	
  chance	
  of	
  repair	
  is	
  about	
  90%.	
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3.   	
  Restora(ve	
  Surgery	
  Is	
  Possible	
  in	
  Most	
  Pa(ents	
  With	
  Organic	
  
MR	
  in	
  Western	
  Countries	
  

Repair	
   is	
  highly	
  feasible	
  regardless	
  of	
  age	
  because	
  most	
  organic	
  MR	
  
in	
   the	
   Western	
   world	
   is	
   degenera3ve	
   with	
   mitral	
   valve	
   prolapse	
  
(type	
   2	
   of	
   Carpen3er).	
   Valve	
   repair	
   is	
   now	
  associated	
  with	
  minimal	
  
opera:ve	
  mortality	
  (close	
  to	
  0%)	
  in	
  the	
  context	
  of	
  early	
  surgery.	
  	
  
Valve	
   repair	
   also	
   provides	
   survival	
   superior	
   to	
   valve	
  
replacement	
   regardless	
   of	
   the	
   type	
   of	
   prolapse	
   (anterior	
   versus	
  
posterior	
   prolapse),	
   preserves	
   the	
   normal	
   valvular-­‐ventricular	
  
interac3on	
   and	
   results	
   in	
  beler	
   LV	
   func3on,	
   is	
   associated	
  with	
   less	
  
postopera3ve	
  heart	
  failure,	
  and	
  a[er	
  the	
  ini:al	
  ≈1.5%	
  stroke	
  risk	
  of	
  
3.   	
  Restora(ve	
  Surgery	
  Is	
  Possible	
  in	
  Most	
  Pa(ents	
  With	
  Organic	
  
MR	
  in	
  Western	
  Countries	
  

Enriquez-­‐Sarano	
  M,	
  Sundt	
  TM	
  3rd.	
  Early	
  surgery	
  is	
  recommended	
  for	
  mitral	
  
regurgita8on.	
  Circula8on	
  2010;121:804-­‐11;	
  discussion	
  812.	
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Enriquez-­‐Sarano	
  M1,	
  Sundt	
  TM	
  3rd.	
  Early	
  surgery	
  is	
  recommended	
  for	
  mitral	
  
regurgita8on.	
  Circula8on	
  2010;121:804-­‐11;	
  discussion	
  812.	
  	
  
	
  

4.   Organic	
  MR	
  Is	
  a	
  Condi(on	
  With	
  Serious	
  Outcome	
  Consequences	
  

Under	
   medical	
   management,	
   pa:ents	
   with	
   MR	
   resul:ng	
   from	
   flail	
  
mitral	
   leaflets	
   display	
   excess	
   mortality	
   compared	
   with	
   the	
   general	
  
popula:on,	
  represen:ng	
  the	
  ul:mate	
  defini:on	
  of	
  a	
  severe	
  condi:on	
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Enriquez-­‐Sarano	
  M1,	
  Sundt	
  TM	
  3rd.	
  Early	
  surgery	
  is	
  recommended	
  for	
  mitral	
  
regurgita8on.	
  Circula8on	
  2010;121:804-­‐11;	
  discussion	
  812.	
  	
  
	
  

Atrial	
   fibrilla3on,	
   although	
   known	
   as	
   a	
   tradi:onal	
   complica:on	
   of	
  
MR,	
  is	
  currently	
  not	
  men:oned	
  as	
  a	
  class	
  I	
  indica:on	
  for	
  surgery.	
  
	
  
However,	
   in	
  organic	
  MR,	
   it	
   is	
   frequent	
  and	
   is	
  associated	
  with	
  excess	
  
subsequent	
  mortality	
  under	
  medical	
  management.	
  
	
  
Thus,	
  atrial	
  fibrilla3on	
  should	
  be	
  considered	
  a	
  formal	
  indica3on	
  for	
  
surgery	
  in	
  organic	
  MR.	
  Atrial	
  fibrilla3on	
  is	
  caused	
  and	
  predicted	
  by	
  
le@	
  atrial	
  enlargement.	
  

Atrial	
  fibrilla3on	
  

Grigioni	
  F	
  et	
  al.	
  Arial	
  fibrilla8on	
  complica8ng	
  the	
  course	
  of	
  degenera8ve	
  
mitral	
  regurgita8on:	
  determinants	
  and	
  long-­‐term	
  outcome.	
  J	
  Am	
  Coll	
  
Cardiol.2002;	
  40:	
  84–92	
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5.   	
  No	
  Alterna(ve	
  Treatment	
  of	
  Organic	
  MR	
  Is	
  Established	
  

Medical	
   treatment	
  with	
  angiotensin	
   blockade	
  has	
   some	
   promise	
   in	
  
stabilizing	
   organic	
   MR,	
   and	
   β-­‐blockade	
   has	
   an	
   interes:ng	
  
experimental	
   sugges:on	
   of	
   ventricular	
   protec:on,	
   but	
   these	
  
currently	
  are	
  not	
  alterna3ves	
  to	
  surgery.	
  	
  

Enriquez-­‐Sarano	
  M,	
  Sundt	
  TM	
  3rd.	
  Early	
  surgery	
  is	
  recommended	
  for	
  mitral	
  
regurgita8on.	
  Circula8on	
  2010;121:804-­‐11;	
  discussion	
  812.	
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Conclusions	
  
Pa:ents	
  with	
   organic	
  MR	
  with	
  no	
   symptoms	
   and	
  with	
   an	
   EF	
   <60%	
  
should	
  be	
  considered	
  for	
  early	
  surgery	
  if	
  the	
  valve	
  is	
  reparable	
  in	
  the	
  
presence	
   of	
   strong	
   predictors	
   such	
   as	
   an	
   ERO	
   ≥40	
   mm2	
   or	
   atrial	
  
fibrilla3on	
  (even	
  paroxysmal)	
  resul:ng	
  from	
  MR.	
  	
  
	
  
Early	
  surgery	
  considera:on	
  is	
  most	
  appropriate	
  in	
  an	
  advanced	
  repair	
  
center.	
   Such	
   centers	
   should	
   provide	
   opera3ve	
   risk	
   of	
   ≤1%,	
   should	
  
have	
  high	
   repair	
   rates	
   (≥85%	
   to	
  90%)	
  and	
  high	
  durability	
  of	
   repair	
  
(≤10%	
   reopera3on	
   rates	
   10	
   years	
   a@er	
   surgery),	
   and	
   should	
   be	
  
guided	
   by	
   high-­‐quality	
   echocardiography	
   preopera3vely,	
  
intraopera3vely,	
  and	
  postopera3vely.	
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The	
  increasing	
  volume	
  of	
  patients	
  with	
  valvular	
  heart	
  disease,	
  changing	
  
their	
  characteristics	
  over	
  time	
  and	
  the	
  increase	
  of	
  technological	
  
resources	
  in	
  the	
  diagnosis	
  and	
  treatment	
  of	
  these	
  diseases	
  in	
  addition	
  
to	
  their	
  potential	
  poor	
  	
  prognosis,	
  if	
  not	
  adequately	
  treated,	
  requires	
  an	
  
assessment	
  by	
  specialists	
  who	
  work	
  in	
  clinical	
  pathways	
  (Heart	
  Valve	
  
Clinic).	
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