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%VOLVING฀ANNULOPLASTY฀TECHNOLOGY฀FOR฀VALVE฀REPAIR�฀FROM฀

THE฀RIGID฀RING฀TO฀THE฀BIODEGRADABLE฀ONE

!NNULOPLASTY฀ RINGS฀ ARE฀ ARTIFICIAL฀ PROSTHESES฀ SUTURED฀

TO฀THE฀NATIVE฀MITRAL฀OR฀TRICUSPID฀VALVE฀ANNULUS฀TO฀CORRECT฀

ITS฀DILATATION�฀REMODEL฀ITS฀SHAPE�฀CONSOLIDATE฀VALVE฀REPAIR�฀

AND฀IMPROVE฀COAPTATION฀BETWEEN฀LEAFLETS฀DURING฀SYSTOLE��฀

3INCE฀�����฀WHEN฀THE฀FIRST฀HUMAN฀RIGID฀PROSTHETIC฀MITRAL฀

RING฀IMPLANTATION฀WAS฀CARRIED฀OUT฀BY฀!�฀#ARPENTIER�฀AN


NULOPLASTY฀ TECHNOLOGY฀HAS฀EVOLVED฀OVER฀ TIME฀FROM฀PLA


NAR�฀COMPLETE�฀AND฀RIGID฀RINGS฀TO฀FLEXIBLE฀AND฀SEMI
RIGID฀

RINGS฀AS฀A฀RESULT฀OF฀NEW฀UNDERSTANDING฀OF฀ANNULAR฀REMOD


ELING฀ AND฀ THE฀ DYNAMIC฀ PHYSIOLOGICAL฀ STRUCTURE฀ OF฀ THE฀

MITRAL฀ ANNULUS�฀ 4HE฀ PIONEERING฀ CANINE฀ EXPERIMENTS฀ OF฀

4SAKIRIS��฀WHO฀FIRST฀DESCRIBED฀THE฀DYNAMIC฀STRUCTURE฀AND฀

PHYSIOLOGIC฀ BEHAVIOR฀ OF฀ THE฀ MITRAL฀ ANNULUS฀ DURING฀ THE฀

CARDIAC฀ CYCLE฀ IN฀ TERMS฀ OF฀ ANNULAR฀ CONTRACTILITY�฀ CONSTI


TUTED฀THE฀KEY฀STUDY฀THAT฀TRIGGERED฀THE฀DEVELOPMENT฀OF฀THE฀

FLEXIBLE฀$URAN฀RING�฀THAT฀UNLIKE฀RIGID฀RINGS�฀PRESERVES฀THE฀

ANATOMICAL฀NON
PLANE฀CONFIGURATION฀AND฀NORMAL฀DYNAM


ICS฀OF฀THE฀MITRAL฀ANNULUS����฀&ULLY฀FLEXIBLE฀ALTERNATIVES฀TO฀

$URAN฀RING�฀SUCH฀AS฀ANNULOPLASTY฀USING฀SUTURE฀MATERIALS��฀

PERICARDIAL฀ TISSUE��฀ OR฀ #OSGROVE
%DWARDS฀ BANDS�฀ WERE฀

THEREFORE฀DEVELOPED�฀3EMI
RIGID฀RINGS฀WERE฀LATER฀ON฀CON


CEIVED฀WITH฀A฀VIEW฀TO฀COMBINING฀BOTH฀THE฀ADVANTAGES฀OF฀

RIGID฀ RINGS�฀ BEING฀ THE฀ DURABLE฀ RESTORATION฀ OF฀ THE฀ ANA


TOMICAL฀OVAL฀SHAPE฀OF฀THE฀MITRAL฀ANNULUS฀AND฀THAT฀OF฀THE฀

FLEXIBLE฀RING��฀(OWEVER�฀LEFT฀VENTRICULAR฀PERFORMANCE฀WITH฀

SEMI
RIGID฀AND฀ RIGID฀ RINGS฀ SEEMS฀ TO฀BE฀ SIMILAR�฀,OSS฀OF฀

FLEXIBILITY฀ IN฀ SEMI
RIGID฀ RINGS฀ WITH฀ TIME฀ COULD฀ BE฀ THE฀

REASON฀FOR฀LACK฀OF฀EXPECTED฀BENEFIT�฀
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!LTHOUGH฀ALL฀THESE฀CONVENTIONAL฀RINGS฀AVAILABLE฀IN฀THE฀

MARKET฀RESPOND฀TO฀THE฀NEEDS฀OF฀THE฀ADULT฀POPULATION�฀NO฀

ANNULOPLASTY฀RING฀HAS฀THUS฀FAR฀BEEN฀DESIGNED฀FOR฀CHILDREN฀

IN฀WHOM฀PRESERVATION฀OF฀THE฀GROWTH฀POTENTIAL฀OF฀THE฀NA


TIVE฀ANNULUS฀IS฀AN฀IMPORTANT฀ISSUE฀IN฀TERMS฀OF฀LONG฀TERM฀

STABILITY฀ OF฀ VALVE฀ REPAIR฀ PROCEDURES�฀ ,ACK฀ OF฀ AVAILABLE฀

PEDIATRIC฀SIZES฀BELOW฀��฀IN฀THE฀CONVENTIONAL฀RINGS฀WHICH฀

COULD฀NOT฀ALLOW฀FOR฀GROWTH฀OF฀THE฀NATIVE฀MITRAL฀ANNULUS�฀

IS฀DUE฀TO฀THE฀INDUCTION฀OF฀A฀STENOTIC฀EFFECT฀IN฀A฀GROWING฀

CHILD฀ WHICH฀ COULD฀ BE฀ WORSENING฀ WITH฀ TIME�฀ "EING฀ EN


COURAGED฀BY฀SOME฀ANNULOPLASTY฀ TECHNIQUES฀WHICH฀HAVE฀

BEEN฀DESCRIBED฀IN฀THE฀PEDIATRIC฀POPULATION฀USING฀DIFFER


ENT฀ BIODEGRADABLE฀ SUTURE฀ MATERIALS฀ AND฀ ESPECIALLY฀ BY฀

POLYMERS฀ OF฀ POLY
DIAXANONE฀ LARGELY฀ USED฀ IN฀ PEDIATRIC฀

CARDIOVASCULAR฀OPERATIONS�
���฀WE฀STARTED฀ IN฀����฀ TO฀DE


VELOP฀A฀BIODEGRADABLE฀ANNULOPLASTY฀RING฀�+ALANGOS฀RING�฀

"IORING�฀,ONAY�฀3WITZERLAND	฀CAPABLE฀OF฀PRESERVING฀THE฀

GROWTH฀POTENTIAL฀OF฀NATIVE฀MITRAL฀AND฀TRICUSPID฀ANNULI�฀)N฀

THE฀ EXPERIMENTAL฀ TRIAL�฀ ECHOCARDIOGRAPHIC฀ CONTROLS฀ PER


FORMED฀ AT฀ MONTHY฀ INTERVALS฀ SHOWED฀ NO฀ SIGNS฀ OF฀ VALVE฀

DYSFUNCTION�฀PRESERVED฀VENTRICULAR฀CONTRACTILITY฀AND฀PHYS


IOLOGICAL฀GROWTH฀OF฀THE฀ORIFICE฀WITH฀NO฀TRANSVALVULAR฀GRA


DIENTS�฀ !NOTHER฀ IMPORTANT฀ FINDING฀ WAS฀ CONTINUATION฀ OF฀

FIBROUS฀TISSUE฀THICKNESS฀DESPITE฀COMPLETE฀RING฀DEGRADATION฀

BY฀ HYDROLYSIS฀ AT฀ �฀MONTHS�฀ WHICH฀ PREVENTS฀ THE฀ ANNULUS฀

AGAINST฀ REDILATATIVE฀ STRETCH�฀ 4HIS฀ FIBROUS฀ TISSUE฀ APPAR


ENTLY฀ BEHAVES฀ LIKE฀ AN฀ AUTOLOGOUS฀ RING฀ REMODELING฀ THE฀

ANNULUS฀WHICH฀DOES฀NOT฀INTERFERE฀WITH฀ITS฀DYNAMIC฀PHYS


IOLOGICAL฀ MOTION�฀ -OREOVER�฀ MACROSCOPIC฀ MEASURES฀ OF฀

THE฀VALVE฀ORIFICES฀IN฀THE฀SACRIFICED฀ANIMALS฀CONFIRMED฀THE฀

PRESERVED฀ANNULUS฀GROWTH฀POTENTIAL฀AT฀EACH฀TIME฀PERIOD฀

IN฀THESE฀ANIMALS฀WHICH฀HAD฀INCREASED฀THEIR฀BODY฀WEIGHTS฀

FROM฀��
��฀TO฀���
���฀KG฀OVER฀A฀YEAR�

/UR฀ PRELIMINARY฀ CLINICAL฀ STUDY฀ IN฀ WHICH฀ +ALANGOS฀

BIODEGRADABLE฀RING฀WAS฀USED฀IN฀��฀PEDIATRIC฀CASES฀SINCE฀

����฀SHOWED฀SATISFACTORY฀MIDTERM฀RESULTS฀AND฀CONFIRMED฀

THE฀ PRESERVED฀ GROWTH฀ POTENTIAL฀ OF฀ THE฀ NATIVE฀ VALVE฀

ANNULUS���฀ /N฀ THE฀ OTHER฀ HAND�฀ THE฀ ONGOING฀ CLINICAL฀

TRIAL฀ IN฀ ADULTS฀ SHOWED฀ THAT฀ THE฀ DYNAMIC฀ STRUCTURE฀ OF฀

THE฀MITRAL฀ANNULUS฀WAS฀RESPECTED฀OVER฀A฀MEAN฀FOLLOW


UP฀ OF฀ ���฀ YEARS฀ AS฀ CONFIRMED฀ BY฀ THE฀ SYSTOLODIASTOLIC฀
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MITRAL฀ ORIFICE฀ REDUCTION฀ OF฀ ���฀ON฀ REPEAT฀ ECHOCARDIO


GRAPHIC฀CONTROLS�฀THIS฀VALUE฀BEING฀WITHIN฀THE฀PHYSIOLOG


ICAL฀RANGES฀OF฀MITRAL฀ORIFICE฀REDUCTION�

4HE฀ IMPLANTATION฀ OF฀ THE฀ RING฀ WITHIN฀ THE฀ NATIVE฀ AN


NULUS฀n฀CONTRARY฀TO฀THE฀OTHER฀CONVENTIONAL฀RINGS฀THAT฀ARE฀

INSERTED฀ON฀THE฀NATIVE฀ANNULUS฀n฀PREVENTS฀IT฀FROM฀BEING฀

IN฀CONTACT฀WITH฀BLOOD�฀AND฀THEREFORE฀AVOIDING฀THROMBO


EMBOLIC฀COMPLICATIONS�฀!NTICOAGULATION฀IS฀THEREFORE฀NOT฀

NECESSARY�฀UNLIKE฀WITH฀OTHER฀RINGS฀FOR฀WHICH฀ANTICOAGULA


TION฀IS฀PREFERABLE฀DURING฀THE฀FIRST฀POSTOPERATIVE฀�฀MONTHS฀

UNTIL฀ THE฀ENDOCARDIUM฀COVERS฀ THE฀RING�฀ )N฀ADDITION�฀ THIS฀

RING฀ DOES฀ NOT฀ CONTAIN฀ ANY฀ SYNTHETIC฀ MATERIAL฀ AND฀ CAN฀

THEORETICALLY฀ BE฀ USED฀ DURING฀ THE฀ ACUTE฀ PHASE฀ OF฀ CASES฀

SUFFERING฀FROM฀INFECTIOUS฀MITRAL฀INSUFFICIENCY�

)N฀CONCLUSION�฀THE฀CONCEPT฀OF฀ANNULUS฀REMODELING฀BY฀

INDUCING฀FIBROUS฀TISSUE฀WHICH฀BOTH฀PRESERVES฀GROWTH฀PO


TENTIAL฀ IN฀ CHILDREN฀AND฀MAINTAINS฀ THE฀ THREE฀DIMENSIONAL฀

DYNAMIC฀MOTION฀OF฀ THE฀MITRAL฀ AND฀ TRICUSPID฀VALVES฀ UN


DOUBTEDLY฀CONTRIBUTES฀TO฀THE฀EVOLVING฀ANNULOPLASTY฀TECH


NOLOGY�

,OS฀ ANILLOS฀ DE฀ ANULOPLASTIA฀ SON฀ PRØTESIS฀ ARTIFICIALES฀

QUE฀ SE฀ SUTURAN฀AL฀ ANILLO฀NATIVO฀MITRAL฀O฀ TRICÞSPIDE฀PARA฀

CORREGIR฀SU฀DILATACIØN�฀REMODELAR฀SU฀FORMA�฀CONSOLIDAR฀LA฀

REPARACIØN฀ VALVULAR฀ Y฀ MEJORAR฀ LA฀ COAPTACIØN฀ ENTRE฀ LOS฀

VELOS฀EN฀SÓSTOLE��฀$ESDE฀EL฀PRIMER฀IMPLANTE฀POR฀#ARPEN


TIER฀EN฀�����฀LA฀TECNOLOGÓA฀DE฀ANULOPLASTIAS฀HA฀EVOLUCIO


NADO฀ DESDE฀ LOS฀ ANILLOS฀ RÓGIDOS�฀ COMPLETOS฀ Y฀ PLANARES฀

HACIA฀ANILLOS฀FLEXIBLES฀Y฀SEMIRRÓGIDOS฀COMO฀RESULTADO฀DE฀

LA฀ FORMA฀ DE฀ COMPRENDER฀ LA฀ REMODELACIØN฀ ANULAR฀ Y฀ LA฀

ESTRUCTURA฀ FISIOLØGICA฀ DINÈMICA฀ DEL฀ ANILLO฀ MITRAL�฀ ,OS฀

TRABAJOS฀EXPERIMENTALES฀DE฀4SAKIRIS��฀QUIEN฀DESCRIBIØ฀POR฀

PRIMERA฀VEZ฀LA฀ESTRUCTURA฀DINÈMICA฀Y฀EL฀COMPORTAMIENTO฀

FISIOLØGICO฀DEL฀ANILLO฀MITRAL฀EN฀LO฀RELATIVO฀A฀LA฀CONTRACTI


LIDAD฀ANULAR�฀CONSTITUYEN฀EL฀ESTUDIO฀CLAVE฀QUE฀DISPARØ฀EL฀

DESARROLLO฀DEL฀ANILLO฀FLEXIBLE฀DE฀$URAN�฀EL฀CUAL฀PRESERVA�฀

AL฀CONTRARIO฀QUE฀LOS฀ANILLOS฀RÓGIDOS�฀LA฀CONFIGURACIØN฀ANA


TØMICA฀ NO฀ PLANAR฀ Y฀ LA฀ DINÈMICA฀ DEL฀ ANILLO฀MITRAL����฀ 3E฀

DESARROLLARON฀ENTONCES฀ALTERNATIVAS฀FLEXIBLES฀AL฀ANILLO฀DE฀

$URAN฀ COMO฀ LA฀ ANULOPLASTIAS฀ CON฀ MATERIAL฀ DE฀ SUTURA��฀

TEJIDO฀PERICÈRDICO��฀O฀LA฀BANDA฀#OSGROVE
%DWARDS��฀,OS฀

ANILLOS฀ SEMIRRÓGIDOS฀ SE฀ CONCIBIERON฀ PARA฀ COMBINAR฀ LAS฀

VENTAJAS฀DE฀LOS฀ANILLOS฀RÓGIDOS฀Y฀FLEXIBLES��฀0ARECE฀QUE฀LA฀

CAPACIDAD฀FUNCIONAL฀DEL฀VENTRÓCULO฀ IZQUIERDO฀ES฀SIMILAR฀

CON฀AMBOS฀TIPOS฀DE฀ANILLO�฀,A฀PÏRDIDA฀DE฀FLEXIBILIDAD฀DE฀

LOS฀ SEMIRRÓGIDOS฀ PODRÓA฀ SER฀ LA฀ RAZØN฀ DE฀ LA฀ PÏRDIDA฀ DEL฀

BENEFICIO฀ESPERADO�

3I฀BIEN฀ESTOS฀ANILLOS฀CONVENCIONALES฀DISPONIBLES฀EN฀

EL฀MERCADO฀ RESPONDEN฀A฀ LAS฀NECESIDADES฀DE฀ LA฀POBLA


CIØN฀ ADULTA�฀ NO฀ SE฀ HA฀ DISE×ADO฀ NINGÞN฀ ANILLO฀ PARA฀ LA฀

POBLACIØN฀ PEDIÈTRICA�฀%N฀ LOS฀ NI×OS�฀ LA฀ PRESERVACIØN฀ DEL฀

POTENCIAL฀ DE฀ CRECIMIENTO฀DEL฀ ANILLO฀ NATIVO฀ ES฀ UN฀HECHO฀

IMPORTANTE฀RELACIONADO฀CON฀LA฀ESTABILIDAD฀A฀ LARGO฀PLAZO฀

DE฀LAS฀REPARACIONES�฀,A฀FALTA฀DE฀TAMA×OS฀PEDIÈTRICOS�฀POR฀

DEBAJO฀DE฀��฀MM฀EN฀LOS฀ANILLOS฀CONVENCIONALES฀QUE฀NO฀

PERMITIRÓAN฀ EL฀ CRECIMIENTO฀ DEL฀ ANILLO฀ NATIVO฀ MITRAL�฀ SE฀

DEBE฀A฀ LA฀ INDUCCIØN฀DE฀UN฀EFECTO฀ ESTENØTICO฀ EN฀ EL฀NI×O฀

EN฀CRECIMIENTO฀QUE฀PODRÓA฀EMPEORAR฀CON฀EL฀TIEMPO�฀#ON


SIDERANDO฀ DIVERSAS฀ ANULOPLASTIAS฀ DESCRITAS฀ EN฀ PACIENTES฀

PEDIÈTRICOS฀UTILIZANDO฀SUTURAS฀BIODEGRADABLES฀COMO฀PO


LÓMEROS฀DE฀POLIDIOXANONA�
���฀INICIAMOS฀EN฀����฀EL฀DESA


RROLLO฀DE฀ANILLOS฀BIODEGRADABLES฀�+ALANGOS฀RING�฀"IORING�฀

,ONAY�฀3WITZERLAND	฀CAPACES฀DE฀PRESERVAR฀EL฀POTENCIAL฀DE฀

CRECIMIENTO฀DE฀LOS฀ANILLOS฀NATIVOS฀ATRIOVENTRICULARES�฀%L฀

ESTUDIO฀EXPERIMENTAL�฀LOS฀ESTUDIOS฀ECOCARDIOGRÈFICOS฀REA


LIZADOS฀A฀INTERVALOS฀DE฀�฀MES�฀NO฀DEMOSTRARON฀SIGNOS฀DE฀

DISFUNCIØN฀VALVULAR฀Y฀SÓ฀PRESERVACIØN฀DE฀LA฀CONTRACTILIDAD฀

VENTRICULAR฀Y฀CRECIMIENTO฀FISIOLØGICO฀DEL฀ORIFICIO฀SIN฀GRA


DIENTE฀ TRANSVALVULAR�฀ /TRO฀ HALLAZGO฀ IMPORTANTE฀ FUE฀ LA฀

CONTINUACIØN฀DEL฀TEJIDO฀FIBROSO฀A฀PESAR฀DE฀LA฀DEGRADACIØN฀

COMPLETA฀ POR฀ HIDRØLISIS฀ A฀ LOS฀ �฀ MESES�฀ LO฀ QUE฀ EVITA฀ LA฀

TENSIØN฀DE฀REDILATACIØN�฀%L฀TEJIDO฀FIBROSO฀PARECE฀NO฀INTER


FERIR฀CON฀EL฀MOVIMIENTO฀FISIOLØGICO�฀-AS฀AÞN�฀LAS฀MEDIDAS฀

MACROSCØPICAS฀TRAS฀EL฀SACRIFICIO฀DEL฀ANIMAL฀CONFIRMARON฀

EL฀POTENCIAL฀DE฀CRECIMIENTO฀ANULAR฀EN฀CADA฀INTERVALO�฀HA


BIENDO฀AUMENTADO฀EL฀PESO฀DE฀LOS฀ANIMALES฀DESDE฀��
��฀A฀

���
���฀KG฀EN฀UN฀A×O�

.UESTRO฀ ESTUDIO฀ PRELIMINAR�฀ EN฀ EL฀ QUE฀ UTILIZAMOS฀ EL฀

ANILLO฀BIODEGRADABLE฀DE฀+ALANGOS฀EN฀��฀CASOS฀PEDIÈTRICOS฀

DESDE฀�����฀DEMOSTRØ฀RESULTADOS฀SATISFACTORIOS฀A฀MEDIO฀

PLAZO฀Y฀CONFIRMO฀LA฀PRESERVACIØN฀DEL฀POTENCIAL฀DE฀CRECI


MIENTO฀DEL฀ANILLO฀NATIVO���฀0OR฀OTRA฀PARTE�฀EL฀ESTUDIO฀CLÓNI


CO฀EN฀ADULTOS฀HA฀DEMOSTRADO฀QUE฀SE฀RESPETA฀LA฀ESTRUCTURA฀

DINÈMICA฀DEL฀ ANILLO฀MITRAL฀ A฀ UNA฀MEDIA฀DE฀���฀ A×OS฀DE฀

SEGUIMIENTO฀CONFIRMADO฀POR฀UNA฀REDUCCIØN฀SISTODIASTØ


LICA฀ DEL฀ ORIFICIO฀ MITRAL฀ DEL฀ ���฀ EN฀ ECOCARDIOGRAMAS฀

SERIADOS�฀ ESTANDO฀DENTRO฀DE฀ LOS฀ RANGOS฀ FISIOLØGICOS฀DE฀

REDUCCIØN฀DEL฀ORIFICIO฀MITRAL�฀

,A฀IMPLANTACIØN฀DEL฀ANILLO฀DENTRO฀DEL฀ANILLO฀NATIVO฀nAL฀

CONTRARIO฀ DE฀ LOS฀ ANILLOS฀ CONVENCIONALES฀ QUE฀ SE฀ INSERTAN฀

SOBRE฀EL฀ANILLO฀NATIVOn฀EVITA฀SU฀CONTACTO฀CON฀LA฀SANGRE฀Y�฀

POR฀ CONSIGUIENTE�฀ LAS฀ COMPLICACIONES฀ TROMBOEMBØLICAS�฀

.O฀ES฀NECESARIA฀ANTICOAGULACIØN�฀MIENTRAS฀QUE฀EN฀EL฀RESTO฀

DE฀ANILLOS฀ES฀RECOMENDABLE฀EN฀LOS฀PRIMEROS฀�฀MESES฀HAS


TA฀QUE฀SE฀CONSIGUE฀LA฀ENDOTELIZACIØN�฀%L฀ANILLO฀NO฀CONTIE


NE฀MATERIAL฀SINTÏTICO฀Y฀PUEDE฀UTILIZARSE�฀EN฀TEORÓA�฀DURANTE฀

LA฀FASE฀AGUDA฀DE฀LA฀ENDOCARDITIS฀INFECCIOSA�฀

%N฀CONCLUSIØN�฀EL฀CONCEPTO฀DE฀LA฀REMODELACIØN฀ANULAR฀

MEDIANTE฀ LA฀ INDUCCIØN฀ DE฀ FIBROSIS�฀ QUE฀ PRESERVA฀ EL฀ PO


TENCIAL฀DE฀CRECIMIENTO฀EN฀LOS฀NI×OS฀Y฀MANTIENE฀LA฀MOVI


LIDAD฀ DINÈMICA฀ TRIDIMENSIONAL฀ DE฀ LAS฀ VÈLVULAS฀MITRAL฀ Y฀

TRICÞSPIDE�฀ CONTRIBUYE�฀ SIN฀ DUDA�฀ A฀ LA฀ EVOLUCIØN฀ DE฀ LA฀

TECNOLOGÓA฀DE฀LA฀ANULOPLASTIA�฀
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฀ ��฀3AKAI฀+�฀.AKANO฀3�฀4ANIGUCHI฀+�฀ET฀AL�฀'LOBAL฀LEFT฀VENTRICU

LAR฀ PERFORMANCE฀ AND฀ REGIONAL฀ SYSTOLIC฀ FUNCTION฀ AFTER฀ SUTURE฀
ANNULOPLASTY฀ FOR฀ CHRONIC฀ MITRAL฀ REGURGITATION�฀ #IRCULATION฀
�������฀3UPPL฀����
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฀ ��฀$AVID฀4%�฀&EINDEL฀#-�฀2ECONSTRUCTION฀OF฀THE฀MITRAL฀ANNULUS�฀
#IRCULATION฀�������฀3UPPL฀�����
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฀ ��฀#OSGROVE฀ $-�฀ !RCIDI฀ *-�฀ 2ODRÓGUEZ฀ ,�฀ 3TEWART฀ 7*�฀
0OWELL฀+�฀4HOMAS฀*$�฀)NITIAL฀EXPERIENCE฀WITH฀THE฀#OSGRO


VE
%DWARDS฀ANNULOPLASTY฀SYSTEM�฀!NN฀4HORAC฀3URG฀�����฀
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