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RADICE AORTICA= UNITA ANATOMO-FUNZIONALE

Aortic Valve Closure and Currents

|
Aortic ‘
SInus
Dlas(ole
-B
A 2
’ l:;:a'e‘::: Stiffened
dlastolo f
. ,

Natural

I

Charitos  Ann Cardiothorac Surg 2013

"/

F. SETTEPANI MD ECOCARDIOCHIRURGIA



INDICAZIONE ALL'INTERVENTO DI RIPARAZIONE DELLA RADICE AORTICA

GIUNZIONE VENTRICOLO-ARTERIOSA
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GIUNZIONE VENTRICOLO-ARTERIOSA
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TRIANGOLI INTERLEAFLET
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RADICE AORTICA= UNITA ANATOMO-FUNZIONALE

ADEGUATO MUOVIMNTO DI APERTURA E
CHIUSURA DELLA VALVOLA

DISTRIBUZIONE DEL CARICO DELLA
PRESSIONE DIASTOLICA DALLE CUSPIDI VERSO
LA PARETE AORTICA

Bellhouse & bellhouse (1968)
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JAO SECONDARIAALLA PERDITA DELLA
NORMALE GEOMETRIA DELLA RADICE

Dilatazione della giunzione ventricolo-arteriosa
' Laltezza dei triangoli interlaflet e ridotta

Perdita del normale livello di coaptazione (prolasso delle cuspidi)
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AUMENTO DELLO STRESS SULLE CUSPIDI
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CLASSIFICAZIONE IAO

Type |l Type lll
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BENTALL OPERATION
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Hugh Bentall (1920-2012)

> 30 years
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1/3 DEI PZ CHE ARRIVANO ALLA CHIRURGIA PER

ANEURISMA DELLA RADICE AORTICA PRESENTA CUSPIDI
“NORMALI” O MINIMAMENTE ALLUNGATE

PERCHE RIMUOVERE
UNA VALVOLA
ANATOMICAMENTE
“NORMALE”?
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AORTIC
VALVE-SPARING
OPERATIONS

Dr. Tirone David

REMDELING 1979 REIMPLANATION 1988
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PAZIENTI CANDIDATI ALLE VALVE-
SPARING OPERATIONS

ANEURISMA DELLA RADICE AORTICA
ASSOCIATO O MENOAIAQO

CON CUSPIDI VALVOLARI NON FIBROTICHE
NE" CALCIFICHE
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ECTASIAANULO-AORTICA
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TECNICHE CHIRURGICHE

REMDELING 1979
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TECNICHE CHIRURGICHE

REIMPLANATION 1988
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CYCLIC CHANGES IN DIMENSIONS

MECHANICAL PROPERTIES
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Figure 5. Diagram of cyclic changes in dimensions derived from
mean values of measured data at base, sinus, and commissural
levels. Note reduced distensibility in group A at all levels of aor-
tic root.

Leyh et al. Circulation 1999;100:2153-2160

E SETTEPANI MD IRRCS, Istituto Clinico Humanitas, Rozzano, Italy

ECOCARDIOCHIRURGIA



INDICAZIONE ALL'INTERVENTO DI RIPARAZIONE DELLA RADICE AORTICA
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ANULOPLASTICA
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ANULOPLASTICA
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TECNICHE A CONFRONTO

REMODELING

REIMPLANTATION
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Use of the Valsalva graft and long-term follow-up
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DILATAZIONE DELL'ANULUS
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ALTEZZA DELLA CUSPIDIAORTICHE

2\, JOHNS HOPKINS

Duke Edward Cameron, MD
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ALTEZZA DELLA CUSPIDIAORTICHE

Hans-Joachin Schafers, MD

Effective hight = distanza tra il f‘
margine libero delle cuspidi e il piano
aorto-ventricolare

Negli individui sani = 8-10 mm 7

Sinus
J Thorac Cardiovasc Sure 2013:146:269-74 p’//
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CORRETTA POSIZIONE DI
CHIUSURA DELLA VALVOLA

ASSENZA DI “RESTRICTED
MOTION”
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PLASTICA AGGIUNTIVADELLE CUSPIDI
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PLICATURA DEL NODULO DI ARANZIO
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ACCORCIAMENTO DEL MARGINE LIBERO
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RIPARAZIONE FENESTRAZIONE
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Systematic review \KFIC rai

Cusp repair during aortic valve-sparing operation: technical

aspects and impact on results

Fabrizio Settepani, Antioco Cappai, Giuseppe M. Raffa, Alessio Basciu,
Alessandro Barbone, Daniele Berwick, Enrico Citterio, Diego Ornaghi,
Giuseppe Tarelli and Pietro G. Malvindi

J Cardiovasc Med 2014, 15:000-000

Table 2 Characteristics and results of cusp repair during valve-sparing operation ina:nrtic valve

Authors David and Armstrong'®  de Kerchove et al.'*  Aicher ef al.”' Oka et al. ™
Sparing operation 287 39 193 101
Tricuspid sortic valve (TAV)/bicuspid aortic valve (BAY) TAY Tay TAY TAV/BAY
Valve repair B4 (240) 39 (100%) 103 (539%) 51 (5000)
Reimplantation 58 (90.7%) 36 (92.3%) 0 51 (100%)
Remodeling 6 (9.3) 3 (7.6%%) 103 (100%) 0
Free margin shortening/resuspension 4 (6.25%) 14 (35.8%) 0 15 (29.4%)
Plication of Arantius nodule o 18 (48.1%) 102 (99%) 32 (62.7%)
Plication at the commissures o a 0 2 (2.9%)
Free margin shortening/resuspension + plication of Arantius nodule B0 (93.7%) 6 (15.3%) 0 0
Triangular resection o Q 2 (1.9%) o
Pericardial patch 0 0 4 (3.8%) 8 (15.6%)
Reoperation for valve failure 1/64 (1.5%) 239 (5.1%) n.a. 7751 (13.7%) (5 TAV + 2 BAV)

BAV, bicuspid aortic valve; TAV, tricuspid aortic valve.
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PLASTICA AGGIUNTIVADELLE CUSPIDI

J Cardiovasc Med 2014, 15:000-000

Table 2 Characteristics and results of cusp repair during valve-sparing operation inaortic valve

Authors David and Armstrong'®  de Kerchove et al.'*

. 21
Aicher ef al.

Sparing operation 287 39 193

Tricuspid aortic valve (TAV)/bicuspid aortic valve (BAV) TAV . TAV

Valve repair 64 (24040] 39 | 103 (5
Reimplantation 58 | ) . Q
Remodeling 3 (9.1 3 (7 103 (10

Free margin shortening/resuspension )

Plication of Arantius nodule

Plication at the commissures

Free margin shortening/resuspension + plication of Arantius noduls A0 (93 7o)

Triangular resection 1] 0)

Pericardial patch 1) i 4 13.8%)

Reoperation for valve failure 1/64 (1.5%) a0 | n.a.

BAV, bicuspid aortic valve; TAV, tricuspid aortic valve.
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ALLARGAMENTO INDICAZIONI

AORTIC
VALVE-SPARING OPERATIONS

o 1 Y

PAZIENTI

ANEURISMI
DEGENERATIVI BICUSPIDIA 259 ATl
CON VALVOLA AORTICA
AORTICA .
TRICUSPIDE
MALATTIE DEL
TESSUTO
CONNETTIVO DISSEZIONE

(MFS, E.D. ...) AORTICA
: ACUTA
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BICUSPIDIAAORTICA

» ANOMALIA CARDIACA CONGENITAPIU' FREQUENTE
NELL'UOMO

« TENENDO CONTO DI TUTTE LE COMPLICANZE
ASSOCIATE E' RESPONSABILE DI UNA MORTALITA
E MORBILITA' SUPERIORE ATUTTE LE ALTRE
CARDIOPATIE CONGENITE COMBINATE
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BICUSPIDIAAORTICA

La dilatazione della radice aortica e una componente della
“BAV syndrome”

!

RISCHIO DEL 40% NEL LUNGO TERMINE DI
RAGGIUNGERE UN DIAMOETRO > 40 mm
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BICUSPIDIAAORTICA

Histology of the BAV aorta

Niwa K, et al.
Circulation (2001) 103:393-400

F. SETTEPANI MD ECOCARDIOCHIRURGIA®



INDICAZIONE ALL'INTERVENTO DI RIPARAZIONE DELLA RADICE AORTICA

BICUSPIDIAAORTICA

2 DIVERSI FENOTIPI DI AORTOPATIA ASSOCIATI A BAV

/\

F. SETTEPANI MD

ROOT PHENOTYPE

DILATAZIONE

DELL’AORTA

ASCENDETE
SU BASE
GENETICA

RISCHIO
AUMENTATO DI
COMPLICANZE DI
PARETE A
PRESCINDERA
DALLA MALATTIA

VALVOLARE .
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BICUSPIDIAAORTICA

CHIRURGIA

ROOT PHENOTYPE

DILATAZIONE
DELL’AORTA
ASCENDETE

SU BASE GENETICA
GIOVANI MASCHI

RISCHIO AUMENTATO
=1V CD/ DI COMPLICANZE DI
DECADE PARETE A
PRESCINDERA
DALLA MALATTIA
VALVOLARE
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REVIEW
YALE JOURMAL OF EIOLOGY AND MEDICINE 81 (2008), pp.175-186.
Thoracic Aortic Aneurysm: Reading the

Enemy’s Playbook

John A. Elefteriades, MD

Section of Cardiothoracic Surgery, Yale University School of Medicine,

New Haven, Connecticut
ANEURISMA CON VALVOLA
TRICUSPIDE
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INDICAZIONI: DIAMETRO DELLA RADICE

SESSION 1: ASCENDING AORTA

Surgical Treatment of the Dilated Ascending Aorta:
When and How?

M. Arisan Ergin, MD, PhD, David Spielvogel, MD, Anil Apaydin, MD,
Steven L. Lansman, MD, PhD, Jock N. McCullough, MD, Jan D. Galla, MD, PhD, and
Randall B. Griepp, MD

Ann Thorac Surg 1999;67:1834-9

Department of Cardiothoracic Surgery, Mount Sinai Medical Center, New York, New York
Table 1. Current Guidelines for Surgery
Adult Age < 40 years BSA 2 m® Diameter

Marfan’s (+family history)
Chronic dissections
Degenerative without Al
Degenerative with Al (degree!)

Bicuspid valve with dysfunction

Other cardiac surgery

Surgeons’ experience

Al = aortic insufficiency.
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VALVE-SPARING NELLA BICUSPIDIA

 LAMORFOLOGIADELLA VALVOLAE' VARIABILE
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MORFOLOGIA DELLA VALVOLA BICUSPIDE

Kang et al.

Phenotypes of Bicuspid Aortic Valve

F. SETTEPANI MD ECOCARDIOCHIRURGIA



INDICAZIONE ALL'INTERVENTO DI RIPARAZIONE DELLA RADICE AORTICA

Type | Type Il
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Cusp
la Ic Id Restriction

4

Mechanism

Ay [

, Prolaps
ST Aortic Valve Patch Repair Leaflet

Repair remodeling | Ssparing: Repair Plication Repair

Technigues Reimplantation
) Ascending o Autologous or | ' Shaving

aorlic graft Remodeling boving Decalcificatio
with SCA pencardium

(Secondary) Annuloplasty|
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Angelini et al. J Thorac
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VALVE-SPARING NELLA BICUSPIDIA

« PIU FREQUENTEMENTE RISPETTO ALLA TAV RICHIEDE UNA
PLASTICAAGGIUNTIVA DELLE CUSPIDI

* |L PROLASSODELLA CUSPIDE CONGENITAMENTE FUSA E"LA
CAUSA PIU' FREQUENTE DI IAO RESIDUA
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Systematic review \KFIC rai

Cusp repair during aortic valve-sparing operation: technical
aspects and impact on results

Fabrizio Settepani, Antioco Cappai, Giuseppe M. Raffa, Alessio Basciu,
Alessandro Barbone, Daniele Berwick, Enrico Citterio, Diego Ornaghi,
Giuseppe Tarelli and Pietro G. Malvindi

J Cardiovasc Med 2014, 15:000-000

Table 3 Characteristics and results of cusp repair during valve-sparing operation in @

Authors de Kerchove et al.”® Schifers et al."® Kari et al.**

Sparing operation 53 TH 75

Valve repair 49 (93%) 78 (100%) 50 (87%%)
Reimplantation 49 (100%) 0 50 (100%)
Remodeling 0 78 (100%) 0

Plication free margin 0 56 (71%) 0

Triangular resection 0 33 (42%) 7 (9%)

Free margin shortening 0 0 50 (67%)

Commissural necchord 0 3 (4%)

Raphe shaving 12 (23%) 0

Raphe resection and closure 20 (38%)

Raphe resection and patch repair 6 (11%)

Cusp prolapse repair 41 (77%)

Pericardial patch repair for perforation 3 (6o

Patch repair 9 (17%)

Reoperation for valve failure 0 . 1/50 (2%)
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Table 1 Most frequent cusp repair techniques

Cusp repair techniques

Free margin shortening/resuspension
MNodule of Arantius plication
Triangular resection

Raphe shaving

Raphe resection and closure

Raphe resection and patch repair

BAV, bicuspid aortic valve; TAV, tricuspid aortic valve.

J Cardiovasc Med 2014, 15:000-000

F. SETTEPANI MD
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PLASTICA DELLE CUSPIDI IN BAV

PLICATURA NODULO
DI ARANZIO

ACCORCIAMENTO
MARGINE LIBERO

RESEZIONE DEL
RAFE
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BICUSPIDIAAORTICA

RAFE SHAVING
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Interactive CardicVascular and Theracic Surgery 14 (2012) 717-720 INSTITUTIONAL REPORT
doi:10.1093/icvis/ivs059  Advance Access publication 2 March 2012

Bicuspidy does not affect reoperation risk following aortic
valve reimplantation

Pietro Giorgio Malvindi*, Giuseppe Maria Raffa, Alessio Basciu, Enrico Citterio, Antioco Cappai,
Diego Ornaghi, Giuseppe Tarelli and Fabrizio Settepani

Department of Cardiac Surgery, IRCCS Istituto Clinico Humanitas, Rozzano, Italy
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Funzioni di sopravvivenza
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EFFETTO DELLA PLASTICAAGGIUNTIVA

Funzioni di sopravvivenza
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EFFETTO DELLA PLASTICAAGGIUNTIVA

TRICUSPIDE

NO PLASTICA

+ -+ o+ o+

PLASTICA — 1,00-troncata

PLASTICA

gl P=0,3 5 years of 91% vs 86%
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PREOPERATORIO

COSAVUOLE SAPERE IL
CHIRURGO DALL'ECO
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RUOLO DELL'ECO NEL PREOPRATORIO

- DIAMETRI:

* ANULUS

« SENI di VALSALVA (asse corto per singola valutazione dei seni)
 GIUNZIONE SINO-TUBULARE

* AORTAASCENDENTE

F. SETTEPANI MD
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RUOLO DELL'ECO NEL PREOPRATORIO

« ASPETTI ANATOMO-FUNZIONALI:
* GRADO di INSUFFICIENZA (VC, Vol Rig, F Rig%, ERO)
*MORFOLOGIA DELLA VALVOLA (tricuspide, bicuspide ecc.)
« EVENTUALE PRESENZA di FIBROSI o CALCIFICAZIONI sulle
CUSPIDI
« MOBILITA delle CUSPIDI, eventuai PROLASSI
* ALTEZZA EFFETTIVA (mm)
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It
TE LA <
VEM R
FPS -
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POSTOPERATORIO

COSAVUOLE SAPERE IL
CHIRURGO DALL'ECO
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« ASPETTI ANATOMO-FUNZIONALI:
» PRESENZA/GRADO di INSUFFICIENZA
*EVENTUALE GRADIENTE (MOBILITA' DELLE CUSPIDI)
-ALTEZZA EFFETTIVA (mm)
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Aortic Valve Reimplantation in Ascending Aortic
Aneurysm: Risk Factors for Early Valve Failure

Klaus Pethig, MD, Andrea Milz, Christian Hagl, MD, Wolfgang Harringer, MD, and
Axel Haverich, MD

Department of Thoracic and Cardiovascular Surgery, Division of Surgery, Hannover Medical School, Hannover, Germany

Ann Thorac Surg 2002;73:249
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Aortic Valve Reimplantation in Ascending Aortic
Aneurysm: Risk Factors for Early Valve Failure

Klaus Pethig, MD, Andrea Milz, Christian Hagl, MD, Wolfgang Harringer, MD, and
Axel Haverich, MD

Department of Thoracic and Cardiovascular Surgery, Division of Surgery, Hannover Medical School, Hannove
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Aortic Valve Reimplantation in Ascending Aortic
Aneurysm: Risk Factors for Early Valve Failure

Klaus Pethig, MD, Andrea Milz, Christian Hagl, MD, Wolfgang Harringer, MD, and
Axel Haverich, MD

Department of Thoracic and Cardiovascular Surgery, Division of Surgery, Hannover Medical School, Hannover, Germany

Ann Thorac Surg 2002;73:29-
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Aortic Valve Reimplantation in Ascending Aortic
Aneurysm: Risk Factors for Early Valve Failure

Klaus Pethig, MD, Andrea Milz, Christian Hagl, MD, Wolfgang Harringer, MD, and
Axel Haverich, MD
Department of Thoracic and Cardiovascular Surgery, Division of Surgery, Hannover Medical School, Hannover, Germany

Ann Thorac Surg 2002;73::
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CONCLUSIONI

* LE “VALVE SPARING OPERATIONS” SI SONO DISMOSTRATE TECNICHE
AFFIDABILI NEL TRATAMENTO DEI PAZIENTI CON ANEURISMA DELLA
RADICE AORTICA E SONO OGGI IN MOLTI CENTRI LINTERVENTO DI
SCELATA IN CASO DI CUSPIDI AORTICHE “NORMALY

* LA“REIMPLANTATION TECHNIQUE" HA MOSTRATO UNA MAGGIORE
AFFIDABILITA" IN TERMNI DI IAO RESIDUAAL FU RISPETTO ALLA
‘REMODELING TECHNIQUE”

%
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CONCLUSIONI

« E'LECITO, NEI CENTRI CON AMPIA ESPERIENZA NELLA CHIRURGIA
DELL'AORTA, ALLARGARE LE INDICAZIONI DELLA “REIMPALTATION TECHNIQUE”
A PZ CON BICUSPIDIA AORTICA

-LE VALVOLE BICUSPIDI CON LEMBI SIMMETRICI SEMBRANO GARANTIRE |
MIGLIORI RISULTATI A DISTANZA

%
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GRAZIE
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TENSIONE RADIALE SULLE 2 COMMISSURE
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Histology of the BAV aorta

Niwa K, et al.
Circulation (2001) 103:393-400
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INDICAZIONI: DIAMETRO DELLA RADICE

Department of Cardiothoracic Surgery, Mount Sinai Medical Center, New York, New York
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Remodeling

. +
Remodeling [ Padraniadating | Subvalvular aortic

annuloplasty

Reimplantation

European Journal of Cardio-Thoracic Surgery (2014) 1-9
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Aortic root remodeling: Ten-year experience with
274 patients

-
Diana Aicher, MD, Frank Langer, MO, Henning Lausberg, MO, Benjamin Bierbach, MO, and Hans-Joachim Schafers, MO

The Journal of Thoracie and Cardiovascular Surgery = Volume 134, Number 4

Hans-Joachin Schafers, MD

"Root remodeling was chosen as the operative strategy
whenever the sinuses and the STJ were enlarged and
the aortoventricular junction preserved (<30 mm)’

ONLY 5 MARFAN PTS ENTERED THE CRITERIA
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