____I'ANCE __

Cardiologia Italiana del Territorio

CARDIOCHIRURGIA OGGI, UP TO DATE:
QUANDO E COME

-~ - .E .. - #
» - ] '~‘
ity .~

Mauro Del Giglio i




Agenda

Introduction
Aortic valve
Aorta
Mitral valve
Coronarydisease

Closingremarks




Agenda

@ Introduction

i Aortic valve
Aorta
=) Mitral valve
Coronarydisease

Closingremarks




Al

[ Q2 NRAT T 2y0S RStfF T OKA NHzN.
guanto possa sembrare

E la «chirurgia moderna» che viene troppo poco esec

uita



TRADIZIONE

AVolume di pazienti

A
A
A

—atturato
Produttivita

DRG

«K\/S»

INNOVAZIONE

A Preparazione

A Qualita

A Etica

A consapevolezza



QUANDO ?




Coronaropatia stabile

Quando intervenire

Indications for revascularization in patients with stable angina or silent ischaemia

Extent of CAD (anatomical and/or functional)

For

prognosis

Left main disease with stenosis >50%. %%~

Proximal LAD stenosis >50%.° 6268:7072

Two- or three-vessel disease with stenosis >50% with impaired LV function (LVEF <35%). ¢1:62:68.70.73-83

Large area of ischaemia detected by functional testing (>10% LV) or abnormal invasive FFR ¢ 24°%84-90

Single remaining patent coronary artery with stenosis >50%.

For symptoms

Haemodynamically significant coronary stenosis® in the presence of limiting angina or angina equivalent,
e 24,6391-97

©ESC 2018

with insufficient response to optimized medical therapy.

Neumann, F.-J. et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 34, 29491 96 (2018).



C O ro n E Recommendation for the type of revascularization in patients with stable coronary artery disease with suitable coro-

nary anatomy for both procedures and low predicted surgical m

. Recommendations according to extent of CAD CABG PCI
Come inte
Class® | Level® | Class® | Level®
Recommenc
intervention Without proximal LAD stenosis.
With proximal LAD stenosis,* 101139744
Recommel
- | Without proximal LAD stenosis,
. ‘ With proximal LAD stenosis.**"%"?
Itis recomm |
after CABG.
| Left main disease with low SYNTAX score (0-22).%% 1211321244514
Calculation ¢
| Leftmain disease with intermediate SYNTAX score (23 - 32),% /2112212414518
- ‘ Left main disease with high SYNTAX score (>33). 6% 1#1132124246-148
In patients w
tomical com | Three-vessel disease with low SYNTAX score (0-22)./0%10%121:123.124.135.149
When consic ‘ Three-vessel disease with intermediate or high SYNTAX score (>22).< 192105 121.123.124.135.149

‘ Three-vessel disease with low SYNTAX score 022, 10%105121.123,124.135.150-157

@ESC 2018

| Three-vessel disease with intermediate or high SYNTAX score (>22).¢ '%2105111.122.124.135.150-157

Neumann, F.-J. et al. 2018 ESC/EACTS Guidelines on myocardial revascularization. Eur. Heart J. 34, 29491 96 (2018).
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Management of severe AS*
Stenosi aortica ( ‘ )

Symptoms
No Yes
Absence of comorbidity or general
[ msicea ] condition that make beneﬁt unlikely
No Yes
v &
( Physically active ) Medical therapy
| )
Y
i ,es , Low risk and no other
L/ | characteristics that favour TAVI
Exercise Test 1 $
Yes No
‘ ¢
[ Symptoms or fall :
in blood pressure Careful individual
_ below baseline ) evaluation of technical
T 1 suitability and risk-benefit
No Yes ratio of intervention
‘4 modes by the
Heart Team*
Presence of risk
factors® and low
individual surgical risk
T T
No Yes
v v v v v
Re-evaluate in
6 months or when SAVR SAVR or TAVI
symptoms occur

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1i 53 (2017)



Insufficienza aortic

Management of aortic regurgitation

l

(Signiﬁcant enlargment of ascending aorta‘)

l |
No Yes

v
(Severe aortic regurgitation)

No Yes
v

L Symptoms )
N|o Yles

v

LVEF <50% or
LVEDD >70 mm or
LVESD >50 mm
(or >25 mm/m* BSA)

| l

No Yes

v l l v
Follow-up Surgery®

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1i 53 (2017)

Indications for surgery l Class’ ILeve(’ ’

A. Severe aortic regurgitation
575848447

Surgery s indicated in symptomatic patients,

Surgery is indicated in asymptormatic patients with resting
LVEF <50%.*"

Surgery s indicated in patents undergoing CABG or sur-
gery of the ascending aorta or of another valve

Heart Team discussion s recommended in selected
patients® in whom aortic valve repair may be a feasible
alternative to valve replacement.

Surgery should be considered in asymptomatic patients
with resting ejection fraction >50% with severe LV dilata-
tiom: LVEDD >70 mm or LVESD >50mm (or LVESD
>25 mm/m’ BSA in patients with small body size),*®5

B. Aortic root or tubular ascending aortic aneurysm’” (irrespective of the
severity of aortic regurgitation)

Aortic valve repair, using the reimplantation or remodel-
ling with aortic annuloplasty technique, is recommended in
young patients with sortic root dilation and tricuspid aortic
valves, when performed by experienced surgeons

Surgery Is indicated in patients with Marfan syndrome who
have aortic root disease with 2 maimal ascending aoruc
diameter >50 mm,

Surgery should be comsidered in patients who have aortic

root dsease with maxmal ascending aortic diameter:

@ >45mm in the presence of Marfan syndrome and
additional risk factors® or patients with a TGFER T or
TGFBR2 mutation (including Loeys-Dietz syndrome),”

@ >50mm in the presence of a bicuspid valve with
additonal risk factors® or coarctation,

® >55mm for all other patients.

When surgery is primarily indicated for the aortic valve,
replacement of the aortic root or tbular scending aorta
should be considared when >45mm, particularly in the
presence of a bicuspid valve *




Stenosi aortica

Quando intervenire pazienti asintomatici

C) Asymptomatic patients with severe aortic stenosis (refers only to patients eligible for surgical valve replacement)

SAVR is indicated in asymptomatic patients with severe aortic stenosis and systolic LV dysfunction (LVEF <50%) not due to another cause.

SAVR is indicated in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing symptoms on exercise clearly
related to aortic stenosis.

SAVR should be considered in asymptomatic patients with severe aortic stenosis and an abnormal exercise test showing a decrease in blood
pressure below baseline.

SAVR should be considered in asymptomatic patients with normal ejection fraction and none of the above-mentioned exercise test abnor-

malities if the surgical risk is low and one of the following findings is present:

® Very severe aortic stenosis defined by a V., >5.5m/s

e Severe valve calcification and a rate of V ,,,, progression >0.3 m/s/year

e Markedly elevated BNP levels (>threefold age- and sex-corrected normal range) confirmed by repeated measurements
without other explanations

® Severe pulmonary hypertension (systolic pulmonary artery pressure at rest >60 mmHg confirmed by invasive measure-
ment) without other explanation.

Se il paziente non ha sintomf, I  OKA NHzZNHAI & f QdzyAOlF 2LJ A2y S

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1i 53 (2017)



Stenosi aortica

TAVI o chirurgia: come scegliere?

ava Favours Favours Favours Favours
AVE TAVI SAVR TAVI SAVR

' ' CENCH charactartstics Cardiac conditions in addition to aortic stenosis that

Favourable access for transfemoral TAVI + STS/EuroSCORE |l <4% g 3 2
» require consideration for concomitant intervention
Unfavourable access (any) for TAVI (logistic EuroSCORE | <10%)*
Sequelae of chest radiation + STS/EuroSCORE Il 24% SeAv;ré CAD requiring revascularization by .
Porcelain aorta (logistic EuroSCORE | 210%)° c
Presence of intact coronary bypass grafts at + Presence of severe comorbidity Severe pl’lmary mitral valve disease. which +
risk when sternotomy is performed (not adequately reflected by scores) could be treated surgically
E5peciad patient--prostiinsis mismitch Age <75 years Severe tricuspid valve disease +
Severe chest deformation or scoliosis +
: 4 Age 275 years Aneurysm of the ascending aorta ¥

Short distance between coronary ostia and 3 :

: Previous cardiac surgery s
aortic valve annulus : Septal hypertrophy requiring myectomy +
Size of aortic valve annulus out of range for Frailey”
TAVI Restricted mobility and conditions that may
Aortic root morphology unfavourable for TAVI affect the rehabilitation process after the
Valve hology (bicuspid, degree procedure
of calcification, calcification pattern) Suspicion of endocarditis
unfavourable for TAVI
Presence of thrombi in aorta or LV

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1i 53 (2017)



Recommendations

Insufficienza mitralica primitiva — [

technique when the results are expected to be
durable

Surgery Is indicated in symptomatic patients
with LVEF )m’ll 1

Management of severe chronic primary mitral regurgitation Surgery is indicated in asymptomatic patients
with LV dysfunction (LVESD 245 mm" andlor
‘ LVEF <60%),"**'"

( Symptoms ) Surgery should be considered in asymptomasc
| | patierts with preserved LV function (LVESD

No Yes <45mm and LVEF >60%) and atrial fibrlation

‘ + secondary to mitral regurgtaton or pulmonary

hypertension” (systolic pulmonary pressure at
(LVEF <60% or LVESD 245 mm ) ( LVEF >30% )
I

res >50mmHg) 1
N I | | Surgery should be considered in asymptomasic
o Yes No Yes patierts with preserved LVEF (>60%) and LVESD
+ ‘ 40-44mm" when a durable repar is likely, surg-

[ New onset ] ( Refractory to medical ] cal risk is low, the repair & performed in a heart

of AF or SPAP >50 mmHg therapy i i

| | | I o fhil leaflet or
No Yes No Yes e presence of signficant LA dilatation (vol-
} ‘ ume index >60 ml/m? BSA) in sinus

IR - rhythm.
High likelihood of durable Medical therapy L
repair, low surgical risk, Mitral vave repair should be considered in
and presence of risk — slymptotmhc pa(.'enu with severe LV dysfunc-
factors® Durable valve repair is tion (LVEF <30% and/or LVESD >55 mm)

|ike|y and low comorbidity refractory to medical therapy when the likeli-
I | T hood of successful repair is high and comorbid-

No Yes Nlo Yes g A

N + Mitral vave replacement may be considered in
‘ ; symptomatic patients with severe LV dysfunc-
FO“OW'UP Extended HF treatment®/ tion (LVEF <30% and/or LVESD >55 mm)
rcutaneous refractory to medical therapy when the likeli-
hood of successful repair is low and comorbid.

edge-to-edge repair e low

v Percutaneous edge-to-edge procedure may be

considered in patients with symptomatic

St irge ir wheneve B severe primary mitral regurgitation who fulfil
Y ( Y i b'e) the echocardwgraphic criteria of elgbility and

- . are jdped inoperable or at high surgical nsk by
Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 11 53 (2017) the Heart Team, avoiding futibty.
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Insufficienza mitralica primiti¥Xasintomatica?

Long-term clmu:al uutcume of mitral valve repaw n

1--|- -l--r-'--r

Scopo valutarela sopravvivenza lungotermine, l'incidenzadi complicanzecardiachee |
fattori che predicono I'esito in pazienti asintomatici con grave rigurgito mitralico
degenerativo(MR)sottopostia riparazionedellavalvolamitrale.

A 143pazientiasintomaticicon M severadegenerativa

A Followup mediodi 8 anni
A Popolazionesuddivisain pazienticon disfunzioneventricolare e/o dilatazione (n=18),

pazienticon fibrillazione atriale e/o ipertensione polmonare (n=44) e pazientisenza
complicanzepreoperatorie correlate alla IM severa(n=81)

Chenot, F. et al. Long-term clinical outcome of mitral valve repair in asymptomatic severe mitral regurgitationv v -. European Journal of Cardio-Thoracic Surgery 36, 539i 545 (2009).
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Fig. 3. Kaplan—Meier curves for overall {panel A), cardiovascular (panel B) and event-free (panel C) survival for asymptomatic patients without any MR-related
complications (solid line), patients with preoperative atrial fibrillation or pulmonary hypertension {(dashed line) and patients with precperative LV dysfunction or
dilation (dashed-dotted line) after exclusion of concomitant CABG pts. Mumbers at bottom indicate patients at risk.

la riparazione della valvola mitrale in pazienti asintomatici con IM degenerativa severa e generalmente
associata a una prognosi eccellent@nne in presenza di complicanze preoperatorie correlate alla IM.

Cio suggerisce che la riparazione della valvola mitrale dovrebbe essere eseguita prima dello sviluppo c
eventuali complicanze correlate alla MR.



Insufficienza mitralica primiti¥aneno che severa?

Management of less-than-severe mitral regurgitation: should guidelines
recommend earlier surgical intervention?™

Obiettivo: € noto che i pazienti con grave rigurgito mitralico (MR) beneficino della riparazione
della valvola mitrale; tuttavia, la gestione di coloro che hanno insufficienza meno che severa e
controversa. Il follondzL) § & LJIS&ad&a2 NAROGSyYydzi2z fQFGaGS3TIAAlLYSY
sviluppare disfunzione ventricolare sinistra (LV) non e noto.

Metodi: Utilizzando un database di studio su scala nazionale si sono analizzati gli
ecocardiogrammi durante il followp clinico e la gestione medica di 204 pazienti con prolasso
della valvola mitrale e IM non grave. La disfunzione LV e stata definita secondo le linee guida
dell'AmericanHeart Associatiorcome una frazione di eiezione (EF) <60% o LVESD> 40 mm.

Suri, R. M. et al. Management of less-than-severe mitral regurgitation: should guidelines recommend earlier surgical intervention?- . European Journal of Cardio-Thoracic Surgery 11 7 (2011).



Increase 1 Grade B Increase 2+ Grades

70 -
B0 - 58
50 -
2 40 - - -
a0 -
&2 10
20 -
10 -
0 ] i}
Mild Mild- Moderate Modarate-
moderate seEvere

Baseline MR Status

Fig. 1. Progression of MR as a function of baseline MR status. Patients with
greater baseline MR were more likely to experience greater ME progression
with time (mild/mild-moderate 447124 (31%) vs moderate/ mode rate-severe
35/60 (58%) P=0.0008).

Il grado di IM basale non €& stato predittivo del
successivo cambiamento  nelle misurazioni
ecocardiografichéra valutazionibasalie follow-up.

Oltre la meta dei pazienticon IM degenerativa menc-

che-severa persistente, hanno sviluppato disfunzione
del ventricolo sinistro o peggioramentodel rigurgito

nonostanteunagestionemedicaottimale.

Il deterioramento della funzione sistolica
sinistra puo verificarsi anche iassenza di
progressionedella IM.

Perché negare ai pazienti il trattamento precoce, senza attendere gli effetti deleteri
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Stenosi mitralica

Management of clinically significant mitral stenosis (MVA <1.5 cm?)

Recommendations

PMC is indicated in symptomatic patients

without unfavourable characteristics® for
PMC 144,146,148

PMC is indicated in any symptomatic
patients with a contraindication or a high
risk for surgery.

Mitral valve surgery is indicated in sympto-
matic patients who are not suitable for
PMC.

v
( Symptoms )
| |
No Yes
v '
High risk of embolism or
[ haemodynamic decompensation* J ( S G
| | | |
No Yes No Yes
v . v
" : Cl or high risk
Exercise testing ( iy ] Surgery
T T 7
No Yes
( Symptoms ) v
| 1 ;
No Yes PMC
- . "
Follow-up Cl to or unfavourable Favourable anatomical
characteristics for PMC characteristics®
T T T T
No Yes No Yes
'
Favourable clinical
characteristics’
| ]
No Yes
| f
| PMC | | Swgery || sugey | | PMC |

Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1i 53 (2017)

PMC should be considered as initial treat-
ment in symptomatic patients with subopti-
mal anatomy but no unfavourable clinical
characteristics for PMC.¢

PMC should be considered in asymptomatic
patients without unfavourable clinical and
anatomical characteristics® for PMC and:

e high thromboembolic risk (history of

systemic embolism, dense spontaneous
contrast in the LA, new-onset or parox-

ysmal atrial fibrillation), and/or
® high risk of haemodynamic decompensa-

tion (systolic pulmonary pressure
>50 mmHg at rest, need for major non-
cardiac surgery, desire for pregnancy).




ANEURISMI AORTICI

Recommendations | Class®

Surgery is indicated in patients who have
aortic root aneurysm, with maximal
aortic diameter® 250 mm for patients
with Marfan syndrome.

Recommendations

When an aortic aneurysm is identified at any
location, assessment of the entire aorta and
aortic valve is recommended at baseline and
during follow-up.

In cases of aneurysm of the abdominal aorta,
duplex ultrasound for screening of peripheral
artery disease and peripheral aneurysms
should be considered.

Patients with aortic aneurysm are at
increased risk of cardiovascular disease:
general principles of cardiovascular
prevention should be considered.

Surgery should be considered in patients
who have aortic root aneurysm, with
maximal ascending aortic diameters:

e 245 mm for patients with
Marfan syndrome with risk
factors.?

e 250 mm for patients with
bicuspid valve with risk
factors.®!

e 255 mm for other patients
with no elastopathy 2"

Lower thresholds for intervention may
be considered according to body surface
area in patients of small stature or in the
case of rapid progression, aortic valve
regurgitation, planned pregnancy, and
patient’s preference.

Interventions on aortic arch aneurysms

Surgery should be considered in patients
who have isolated aortic arch aneurysm
with maximal diameter 255 mm.

Aortic arch repair may be considered in
patients with aortic arch aneurysm who
already have an indication for surgery of
an adjacent aneurysm located in the
ascending or descending aorta.

Erbel R et al.2014 ESGuidelineson the diagnosisand treatment ofaortic diseasesDocumentcoveringacute andchronicaortic diseasesf the thoracicand abdominalaorta of theadult. Europearheartjournal 35,2873;2926 (2014).



| DIAMETRI AORTICI NON SPIEGANOXTUTTO

Il diametro dell'aorta aumenta
sostanzialmente a causa della
dissezionestessa La dissezione
insorge quindi a diametri
significativamente Inferiori
rispetto al cut-off di 55 mm.

Questirisultati hannoimplicazioni
Importanti per quanto riguardala
dimensione con cui aumenta |l
rischiodi dissezione

Freguency

Frequency

b

70

74
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51
4
3
24 /
/

1 . -// .
0
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Absalute aortic diameter, mm
5 —— Diameter at dissection
— Diameter prior to dissection
44
g
34 /
21
14 - -
0 e
- S — - ' r —
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Absolute aortic diameter, mm

™
70

Ascending aortic size, mm

Descending aortic size, mm

40 -

30 -

80 -

60 -

20

— Indwidual changes
-8 Mean change

Interval time, years

— Individual changes

#- Mean change /

Interval time, years

Mansour, A. M. et al. Prevention of Aortic Dissection Suggests a Diameter Shift to a Lower Aortic Size Threshold for Intervention. Cardiology 139, 1391 146 (2018).



| DIAMETRI AORTICI

NON SPIEGANOXTUTTO
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B. Rylski et al. Modeling of predissection aortic size in acute type A dissection: More than 90% fail to meet the guidelines for elective ascending replacement.
The Journal of Thoracic and Cardiovascular Surgery 148, 9447 948.el (2014).




| DIAMETRI AORTICI NON SPIEGANOXTUTTO

Aortic size in acute type A dissection: implications for preventive
ascending aortic replacement™

Landi M. Parish®<, Joseph H. Gorman IlI*€, Sophia Kahn €, Theodore Plappert®,
Martin G. St. John-Sutton®, Joseph E. Bavaria?, Robert C. Gorman <"

2 mean = 53 cm La maggior parte dei pazienti con dissezione aortica acuta di tipo A
presente con diametri aortici <5,5 cmon rientrando nelle attual
- linee guidaper la sostituzione aortica ascendente elettiva.
o
S .
© 2 E necessaria una gestione medica aggressiva dei pazienti con diametro
§ dell'aorta ascendente superiore a 4 cm.
°
& Lasostituzione preventiva dell'aorta ascendente a 4,5 clave essere
% 10 1 presa in considerazione soprattutto nei centri di chirurgia aortica ad
S alto volume e nei pazienti sottoposti a cardiochirurgia per altre
- indicazioni.
o Le==

Maximum Aortic Diameter (cm)

Parish, L. M. et al. Aortic size in acute type A dissection: implications for preventive ascending aortic replacement. European Journal of Cardio-Thoracic Surgery 35, 941i 946 (2009).



| DIAMETRI AORTICI NON SPIEGANOXTUTTO
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FIGURE 1. Population distribution of thoracic aortic diameter according
to aortic root size (mean, 3.2 cm), Aortic Size (cm)

Il paradossadimensionaleper la dissezioneaortica sta nel fatto che ci sono
enormemente pit pazienti con diametri inferiori alla sogliadi 5.5 com, in
modo che, pur essendola dissezionerara a queste dimensioni, tali eventi
sonoeffettivamente abbastanzdrequenti da essereosservaticlinicamente

Elefteriades, J. A. et al. Indications and imaging for aortic surgery: size and other matters. The Journal of Thoracic and Cardiovascular Surgery 149, S10i 3 (2015).
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lung, B. & Vahanian, A Nat. Rev. Cardiol. 8, 162i 172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202
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1,250 1 B | | >75 years
[ 701755, Table 1 | Characteristics of left-sided valve disease in the Euro Heart Survey01!
1000 1 [ <70 years \ariables Aortic Aortic Mitral Mitral
' stenosis  regurgitation stenosis  regurgitation
- n=1,197 n=369 n=336 n=877

" L Demographic characteristics

& 75010 o Mean age (years) 69N12 58N16 58N13  65N14

T

g— (- Age >70 years (%9 56 25 18 44

o

5 — Male (%) 57 74 19 52

o " ]

E 5001 T Etiology

= Degenerative (%9 81.9 50.3 12.5 61.3
Rheumatic (%) 11.2 15.2 85.4 14.2

2501 Endocarditis (%) 0.8 7.5 0.6 35
Inf ammatory (%) 0.1 4.1 0 0.8
Congenital (%9 5.4 15.2 0.6 4.8
0f—H \ \ \ ! o i
Ischemic (%) 0 0 0 7.3
AS AR MS MR M R

Other (%) 0.6 7.7 0.9 8.1

Types of native valvular heart disease

lung, B. & Vahanian, A Nat. Rev. Cardiol. 8, 1621172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202

ThepatientsCageis increasing
EURO HEARTH SUR¥@&Yc stenosign 8th decade



Alsomortality for AVRs significantlydecresingvith
time

4.0 =
* p<0.01
2006 vs. 1997
T o 32 ¢
o L .
e Mortality Is decreasing
T = 304
< B
% 5
L
&2,
\ 4
L
2.0 X 1 1 1 1
1996 1998 2000 2002 2004 2006

Year

M Brown, J. et al. Isolated aortic valve replacement in North America comprising 108,687 patients in 10 years: Changes in risks, valve types, and outcomes in the Society of
Thoracic Surgeons National Database. The Journal of Thoracic and Cardiovascular Surgery 137, 821 90 (2009).
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mechanicalor biologicprosthese®

9800pts

The NEW ENGLAND JOURNAL of MEDICINE

“ ORIGINAL ARTICLE ”

Mechanical or Biologic Prostheses
for Aortic-Valve and Mitral-Valve Replacement

Andrew B. Goldstone, M.D., Ph.D., Peter Chiu, M.D., Michael Baiocchi, Ph.D.,
Bharathi Lingala, Ph.D., William L. Patrick, M.D., Michael P. Fischbein, M.D., Ph.D.,
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Original Investigation

Survival and Long-term Outcomes Following
Bioprosthetic vs Mechanical Aortic Valve Replacement
in Patients Aged 50 to 69 Years

Yuting P. Chiang, BA; Joanna Chikwe, MD; Alan J. Moskowitz, MD; Shinobu Itagaki, MD;
David H. Adams, MD; Natalia N. Egorova, PhD
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Thechoiseof prosthesess determinedby balancinghe risksof anticoagulation
andreoperation

AData from 6urgeryof) the pastR 2 yeohiirm
the superiority of mechanicalbprosthesisin fifth

or sixthdecades

Nowadayshe «biologicchoise» Is preferredby
patientsandfollowed by physicians

A Highdurability expectedof newprostheses
ATAVI «valve in valve»

A Physicahctivityin middleage



sAVRa changing scenario

More than 200000 surgical aortic valve 100 - ¢ Bioprosthetic = Mechanical
replacements (SAVRs are performed yearly - "
worldwide. >R A
5 —

. . g @ o 60+
Thistreatment has significantlyevolvedover the £ -
last 15 years with a considerableincreasein the 28 40-
use of aortic bioprosthesegelative to mechanical af‘)’ .
prostheses ‘g S 20- * p<0.0001

2006 vs. 1997

Thistrend maybe explained 0 T T T T T
A the agingtarget population 1996 1998 2000 2002 2004 2006
A the quest to avoid systemic anticoagulation Year

treatment FIGURE 1. Percentage use of bioprosthetic valves relative to mechanical
A the improved hemodynamic performance of valves from 1997 through 2006. Bioprosthetic valve use increased progres-

aortic bio prostheses sively during 10 years. Asterisk indicates P < .000001.

M Brown, J. et al. Isolated aortic valve replacement in North America comprising 108,687 patients in 10 years: Changes in risks, valve types, and outcomes in the Society of
Thoracic Surgeons National Database. The Journal of Thoracic and Cardiovascular Surgery 137, 821 90 (2009).



Life Expectancy (years)

«2014 the ACC/AHpuideline amechanicaprosthesigs reasonabldor VR irpatients<60y»
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Table 3. Cumulative Risk of Reoperation Because of Structural
Valve Deterioration by Age Group: Competing Risk Estimates”
Probability 20y 25y 30y 35y 40y 45y 50y 55y 60y
Valve Durability
5% 69 69 70 75 78 83 87 91 92
. 10% 78 84 90 92 96 99 103 111 116
20 years 15% 91 92 99 100 107 114 13.1 14.0 1438
20% 99 10.0 10.7 114 13.1 140 148 151 16.3
> 25% 104 11.1 125 139 142 149 155 16.7 178
15years 30% 112 131 140 148 151 163 169 17.9 186
35% 13.1 14.0 148 153 163 173 18.0 18.6 21.2
10 years 40% 140 148 153 163 173 18.0 186 212 234
45% 148 153 163 173 18.0 18.6 21.2 234
¢ _ . 3,‘.‘,: 5 years 50% 151 163 169 179 18.6 21.0 234
~sss * Results are the number of years a patient could expect to be free from
reoperation for structural valve deterioration depending on age at im-
0 f plantation. For example, a 50-year-old patient has a 35% probability of
45 50 55 60 65 70 75 8 8 90 95 100 5:;:;5 operated on again because of structural valve deterioration after 18

Age at valve implantation (years)

33



Ourteam experience 20102016
Real world P

2871

Aortic valvereplacemenfisolatedor not)

375 2496

mechanical biologic

13% 87%




GLISNJ ! D9 ¢

Real world
ageO 65 568 (20%) 333 (13%) 235 (63%)

(58,62%

333 BIOPROST. / 568 PTS. ¢/68r{58,62%
164 BIOPROST. / 347 PTS. g6arg47,26¥%
18 BIOPROST./ 5 PTS. <yt@rg34,61%6
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rt valves
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. Devices
Stentless pericardial vaives  Edwards SAPIEN 3

tronic CoreValve Evolut R
ﬁ ronic CoreValve Evolut Pro
— 3oston Scientific Lotus
S on Scientific ACURATE neo
Solo Smant™ Edwards Centera
JenaValve

Rodriguez-Gabella, T. et al. Aortic Bioprosthetic Valve Durability. JAC 70, 1013i 1028 (2&1.3)‘.



What shoulda cardiacsurgeon

keepin mind

duringthe first surgicalaortic valvereplacement

A AvoidPPM,implantingan adequatesize

A Donot preferthat certainprosthesiswith leafletsoutsidethe stent

A Insertmarkersfor fluoroscopy

A Use the minapproaches
A Suture thepericardium
A Adopta synthetichydrogel

for VIV

for redo

37
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Indications & Contraindications: Patients who would benefit

Patients who benefit from MICS

Published Experience

Minimally invasive aortic valve replacement: how does
this perform in high-risk patients?

Jan D Schmitto; Friedrich W Mohr; Lawrence H Cohn
Current Opinion in Cardiology. 26(2):118~122, MAR 2011

Abstract

Purpose of review

Minimally invasive techniques are increasingly important in aortic valve surgery. The aim of
this publication i1$ 10 review our experience and recent literature to assess and present the
current ‘state-of-the-art’-role of minimally invasive aortic vatve operations for high-nsk
patients.

Recent findings

Minimally invasive aortic valve operation for high-nsk patients (e.g patients with left
ventricular dysfunction, reoperation, elderly, multimorbid patients, #t¢.) can be performed
with an operative mortality similar o standard sternotomy approach. Less postoperative
bleeding, fewer blood transfusions, better cosmesis, lower ICU and In-hospital stays as well
as the ahsence of sternal wound infection are the main advantages of this technigue.
Summary

Minimally invasive aortic valve surgery has evolved into a well tolerated, efficient surgical
treatment option in experienced centers, providing greater patient satisfaction and lower
complication rates in high-risk patients,

Elderly Patients:

Lower operative mortality
Lower incidence of sepsis
Lower wound complications
Shorter hospital stay

Faster rehabilitation
and discharge

iivaNova IM-01404 A
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Indications & Contraindications: Patients who would benefit

Patients who benefit from MICS

Published Experience

Mi.nimally invasive aortic valve replacement: how does - Re-op Patients:
this perform in high-risk patients? - Less bleeding

- Fewer transfusions

Jan D Schmitto; Friedrich W Mohr; Lawrence H Cohn
Current Opinion in Cardiology. 26(2):118~122, MAR 2011

Abstract

Purpose of review

Minimally invasive techniques are increasingly important in aortic valve surgery. The aim of
this publication 1S 10 review our experience and recent literature to assess and present the
current ‘state-of-the-art’-role of minimally invasive aortic vatve operations for high-nsk
patients.

Recent findings

Minimally invasive aortic valve operation for high-nsk patients (e.g patients with left
ventricular dysfunction, reoperation, elderly, multimorbid patients, 2t¢.) can be performed
with an operative mortality similar o standard sternotomy approach. Less postoperative
bleeding, fewer blood transfusions, better cosmesis, lower ICU and In-hospital stays as well
as the absence of sternal wound infection are the main advantages of this technique.
Summary

Minimally invasive aortic valve surgery has evolved into a well tolerated, efficient surgical
treatment option in experienced centers, providing greater patient satisfaction and lower
complication rates in high-risk patients,

iivaNova IM-01404 A i
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Invasive

and minimally
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Right

Minithoracotomy

Table 2. Clinical Outcome of Propensity Matched Patients

vs Full

Sternotomy

Variables CAVR (n = 182) MIAVR (n = 182) alu
CPB time, minutes 1041 + 346 1175 + 41.9 <0.0001
Aortic cross-clamping time, minutes 713 £ 275 83.8 + 285 <0.0001
In-hospital mortality 3 (1.6) 3 (1.6) 1.0
Assisted ventilation time, hours® 8 (6-11) 7 (6-9)

Assisted ventilation longer than 12 hours 33 (18.1) 23 (12.6) 02
Assisted ventilation longer than 24 hours 9 (4.9) 4(22) 027
Low cardiac output syndrome 1(0.5) 2(11) 0.26
New onset of AF 57 (31.3) 39 (21.4) 0.043
Third degree atrioventricular block 2(1L1) 2(L1) 1.0
Permanent CVA (stroke) 4(22) 2(1.1) 0.69
Transient CVA 1(05) 1(0.5) 1.0
Hemodialysis 2(L1) 3 (L6) 041
Infective complications 5(2.7) 4(22) 0.28
Pulmonary complications 8 (4.4) 10 (5.5) 058
Pleural effusion requested drainage 5(2.7) 10 (5.5) 019
Reexploration for bleeding 11 (6.0) 8 (4.4) 0.63
Revision for other reasons 2(1.1) 5(27) 045
Blood transfusion pack per patient, unit® 2(0-3) 1(0-2) 0.046
Postoperative in-hospital length of stay, days® 6 (5-7) 5 (5-6) 0.43
Postoperative length of stay more than 6 days 53 (29.1) 48 (26.4) 0.62

* Median value (25th to 75th percentile).

Values are expressed as n (%) unless otherwise specified.

AF = atrial fibrllation; CAVR = conventional aortic valve replacement; CPB = cardiopulmonary bypass; CVA = cerebrovascular acci-

dent; MIAVR = minimally invasive aortic valve replacement.

Ann Thorac Surg
2013;96:837-43

43



Indications & Contraindications: Patients who would benefit

Published Experience

Aortic Cross-Clamp Time, New Prostheses, and Outcome
in Aortic Valve Replacement

Marco Ranucci', Alessandro Frigiola®, Lorenzo Menicanti?, Serenella Castelvecchio!, Carlo de
Vincentiis?, Valeria Pistuddi’, for the Surgical and Clinical Outcome Research (SCORE) Group

Departments of 'Cardiothoracic and Vascular Anesthesia and Intensive Care and *Cardiac Surgery, IRCCS Policlinico San
Donato, Milan, Italy
The Journal of Heart Valve Disease 2012;21:732-739

Results: The AXCT was an independent predictor of
severe cardiovascular morbidity, with an increased
risk of 1.4% per 1 min increase. Patients with a left
ventricular ejection fraction <40%, and also diabetic
patients, showed the most relevant clinical benefits

induced by a reduction in AXCT.

iivaNova IM-01404 A
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Indications & Contraindications: Patients who would benefit

Patients who benefit from shorter procedures

Published Experience

- e — EF 20%
g“' EF 30%
T 604 ~~ EF 40%
€“- — EF 50%
§w. - EF 60% .
E”l - - - - ‘. -
5 4. | 10% increase
3 20 (TR 7w ok Sy Y=t Pl e usid
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E‘o. 'M
z s } [ .
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Aortic cross - clamp time (minutes)

Figure 4: Changes in aortic-cross clamp time dependency
for severe cardiovascular morbidity risk at different values
of left ventricular ejection fraction.

Patients with Low Ejection Fraction
LEVF < 40% would benefit from a X clamp
time reduction to reduce the risk of:

Operative mortality

Acute kidney injury
Stroke
Low post-op Cardiac Output

* SCM defined as presence of operative mortality, acute kidney injury, stroke, low cardiac output.

Ranucci et al, - The Journa! of Heart Valve Disease 2012;21:732-739

i.ivaNova IM-01404 A
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Indications & Contraindications: Patients who would benefit

Patients who benefit from shorter procedures

Published Experience

£ = Sy - Patient with Diabetes would benefit
A T from a X clamp time reduction to reduce
£ 4 the risk of:
E”' - Operative mortality
:
%u‘ - oy - Stroke
I I o
E'o E S B e o T - Low post-op Cardiac Output
T I
é o 1 ]
20 25 0 35 40 45 50 S5 60 65 70 75 8 85 0

Aortic cross - clamp time (minutes)
Figure 3: Changes in aortic-cross clamp time dependency
for severe cardiovascular morbidity risk in diabetic and
non-diabetic patients.

* SCM defined as presence of operative mortality, acute kidney injury, stroke, low cardiac output.

Ranucci et al, - The Journa! of Heart Valve Disease 2012;21:732-739

i.ivaNova IM-01404 A =
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Mini - Thoracotomy

Aortic Valve Replacement

2010



Mini - Thoracotomy Aortic Valve Replacement

PATIENT
POSITIONING
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Mini - Thoracotomy

_—

PERICARDIAL
STITCHES

Aortic

Valve Replacement

2010
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Mini - Thoracotomy Aortic Valve Replacement

AORTIC PURSE
STRINGS




Mini - Thoracotomy Aortic Valve Replacement

RIGHT ATRIUM

SUPERIOR
PULMONARY
VEIN

201051



Mini - Thoracotomy Aortic Valve Replacement

AORTIC
CANNULATION



Mini - Thoracotomy Aortic Valve Replacement

RIGHT ATRIUM
CANNULATION
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Mini - Thoracotomy Aortic Valve Replacement

AORTIC CROSS
CLAMPING

201054



Mini - Thoracotomy Aortic Valve Replacement

DISEASED
VALVE
REMOVING




Mini - Thoracotomy Aortic Valve Replacement

PROSTHESIS
IMPLANTATION




Mini - Thoracotomy Aortic Valve Replacement

FINAL RESULT
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Perceval

201658



How we can make it accessible for everyone
RAT - Critiques to the technigque é
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How we can make it accessible for everyone

Greatnumber¢ greatoutcome

Fewdevices

Fewcontraindications

ASSISTANTS MUST «START» FROM THIS APPROACH

NO INTERNAL TEAM COMPETITION
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Table 4. Outcome &

Ann Thorac Surg. 2015
Mar;99(3):826 -30

Peripheral Central
5 : : Total
Characteristics Cannulation Cannulation (N=206)
(N=42) (N=164) il
Ventilation time (h)
Mean = SD 8+6 9+ 12 9+11
Median (min - max) 6 (0-30) 6 (0-120) 6(0-120)
ICU stay (h) ¢
Mean + SD 56 + 89 61 +109 60 + 105
Median (min - max) 40 (15 -598) 40 (13-1258) 40 (13-1258)
Discharged alive (%) 42 (100) 161 (98.2) 203 (98.5)
Discharged to (%)
Home 22 (52.4) 77 (47) 99 (48.1)
Rehabilitation 18 (42.9) 81 (49.4) 99 (48.1)
Other 2 (4.8) 6 (3.6) 8 (3.9)
Hospital stay (days)
Mean = SD 14.4 £24.4 11.7+£82 12.3 £13.2
Median (min - max) 9(5-164) 10 (5-59) 0 (5-164)

& Values display total number of patients reported as mean + standard deviation and as median

(range).
¢ [CU= intensive care unit;

Aortic valve replacement via right mini-thoracotomys: is it
really biologically minimally invasive?

Elisa Mikus MD'. Simone Turci MI? , Simone Calvi MD', Massimo Ricei MIP, Luca Do=za MS.
Mauro Del Giglio MD, PhD™?,
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Ann Thorac Sur@018 Dec;106(6):1782788..

Full Sternotomy, Hemisternotomy, andMinithoracotomy for Aortic ValveSurgery Is Therea Difference?

Mikus E, Calvi § Campo @, Pavasini & Paris M, Raviola E Panzavolta ¥ Tripodi &, Ferrari R, Del Giglidv4.

34 issue 3 Monday 9 October 2017

Cardiac

Abstract | Minimally invasive aortic valve replacements

Full sternotomy, partial sternotomy and right anterior mini-thoracotomy for
aortic valve replacement: is there any difference? A propensity matched analysis

Elisa Mikus’, Simone Calvi', Gianluca
Campo®, Marco Paris’, Eliana Raviola',
Marco Parzavolta', Rita Pavasini,
Roberto Ferrari', Mauro Del Giglio*

1. Cadicthormco and Vascutr Deparyront
Norm Cecita Hospital, GW Cam & Res
Cotigrala [RAL taly;
Ararda Ospedaan-)
Corn [FE), Ny,

N the lst dacades, the number of patientn
aflocied by acrc vave disease (AVD)
TRGLINNG INVasie Saimen am ncreasing.
Despia Naw peroulaneous ranecathatar
SOMIC vaive mplamation (TAVI) lechnique, sungoal
satc wiva mpiacement AVA] perfommed through
medan gtemactomy remang the gokd standaen
Mirimaly rvashve sppecaches for AV, such as
paral uppsr hernstemotomy [PUH; and gt
minthoracatarmy (RAT) have been descrbed and
encouragng msuls mporied. On the other hand,
hers 15 8 Bck of data sbout Cnal benefits n
camparig difereot miremally rvasie techngues.
This shudy compares pencpemtive msits and
morialty mtes of ditorant ecrriques 1o parform
AVA and descrines possiie DRcaClon Bvouing

SO PEIOACH Cver Mo other,

Batween January 2010 ang March 2017,

1007 paterts underwent Holated aomc valve
replacement Ihough & ministemotomy (N = 8201,
@ minghoracotomy (N = 488) or a stermotonmy

N = S88). Aler progensily SCom matthing, we
obianed thvea groups composed by 377 patients,
homogenecus 1of baseine chracterntics, n

the trwpe surgcal approaches the same surgcal
technologes wern \sed 1o pardorm aortic

vahve replacarnent, such ns the sachnigque for
extmcorpomal arculation, otal contr cannulation
and cardhopiagis (with the axception for the doutie
uman ntubation usad for BAT)

Aegarding intraoperative varsbieo, we obsearnved
sSgrfcant diferenoss between grougs. Skin 1o
SN M was signifcantly higher in she RAT group
{18354 mnutes vs 168434 minutes in PUH,

P = 0001 and vs 188252 minutea In MS, p =
0.001, respectivesy; Figure 1). On the conrary,
cardopulmonary bypens and cross-clenp times
#Rew owar In tha RAT group 57 220 minutes ve
€822 minutes in PUM, p « 0.008 and vs 67228
minutes in MS, p o« 0.01; 48278 minutes w 5819
minutes in PUH, p = 001 and vs 53222 minutes
NMS, p = 0,03, respactively). n-hosoital mortakty

e pehoty Figure 1

i
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thd not differ batwesn groups © = 0.9), Overal,
orty rendd talre (0R 5.4, B5%CI 2311 4. p

< 0.0001), extra-cartiac arariopathy (0R 2.9
S5%C! 1.1-8.7: p = 0.017) and et ventnculs
ejecton fracton [OF 0.96; 96%C1 0.93-0.69,
= QL0089 emorged as ndependert prodicior
of in-hasplal mortalty. We g not ctiserv any
sgnficant dfference i sscundary outcomes.
The anly exception was the occurence af wound
mfaction, which was sgrificantly higher in tha MS
ooup {p=00%)

Yo the best of o knowieoge, this o the
Digoast 5oy databese, LsINg A propensity
SCOM analyss, COMPaNnng diferent standartised
and reproductie sorgesl approaches for AVR
Cortrivy 1o previous reports, our datn show that
FAT required & higher san 10 S me Dt &
lowar Cardiopuimonary byDass and cross-clamnp
Smes T ME suggestng that a camhul planning
of surgery signicantly reduces the length of the
most critical phasas of surpery, Our polcy & 10
follow a standard protocol 1or the managament of
patients indopendantly by $he surgcal tschnque
used. Thus, our resuits amm Sty comparabie
Furthsemons, ths S probably tha ssason why
we dd nof nd {38 oihers Od) dilsrencas in
ventistions, ICL) and hospta! slay between Qroups

Thes study shows that meimally Fnasve AVR
& 8 reprocucie, sale and afiacive procedure
With Savis CUBOOMeEs wilhout longer operaive
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batter peycnologicsl acceptancs of the surgery,
BAT might mpmsent the Dest option for patents
neacting AVR
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Right Minithoracotomy
Our team experience 02/2010 71 12/2018
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First option for AVRIuring the last 9years

Redo procedure in the lasty®ars

Performedin severaltown
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Firenze Hannover i
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Rapallo Tokyo i,
Torino Paris
Brescia Beirut
Milano Dammam
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RAT - Our team experience PERCEVAIOId Patients20162018

SUTURELESS and MINI-THORACOTOMY

OURFIRST EXPERIENCE with

FASTIMPLANT-PROGRAM
>= 80y

Age 83.1
Extracorporeatirculation 33.1min
Crosclampingtime: 16.7min
VAM:8.6 hours
Atrial Fibrillationt 11.9%
Pacemakemplantation 2,7%
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TAADs Syndromes

AFamilial Thoracic aorta aneurysms and
dissections (TAADs) syndromes are autosomal
dominant (probability of early diagnosis is at
least 50%

AGenetic screening to identify familily members
who are at risk

Aln recents study more than 90%of pts have early
osteoarthritis

AAssociation with saccular intracranial aneurysm



Risk of aortic dissection

AAortic diameters

ADisease gene and mutation

AFamily history of dissection

ARate of progression of the aneurysm
ACardiac risk factors ( h



Uil vul VCI)’ IIII|JUI Laliey, vyiiauou Lt Latiiiviiv Vi dUicov CIIICISCIIL)’

situations is very different. Thoracic-and abdominal aortic aneurysms
(TAA and AAA, respectively) are often incidental findings, but
the rulesand regulations applicable to drugs and devices at the time of screening programmes for AAA in primary care are progressively
prescription. being implemented in Europe. As survival rates after an acute
aortic event improve steadily, a specific section is dedicated for
2. In tro du C ti on chronic AD and follow-up of patients after the acute phase of AAS.

Special emphasis is put on genetic and congenital aortic diseases,

Inadditionto coronary and penpheral artery diseases, aortic diseases because preventive measures play animportantrolein avoiding sub-

L 1.l |

Recently, the Global Burden Disease 2010 pro]ect demonstrated
that the overall global death rate from aortic aneurysms and
AD increased from 249 per 100 000 to 2./8 per 100 000
inhabitants between 1990 and 2010, with higher rates for men."

IUES Mcudimg tne codrctauon or tne dortd [LOA).

Similarly to other arterial diseases, aortic diseases may be diag-
nosed after a long period of subclinical development or they may
have an acute presentation. Acute aortic syndrome is often the
first sign of the disease, which needs rapid diagnosis and decision-
making to reduce the extremely poor prognosis.

Recently, the Global Burden Disease 2010 project demonstrated
that the overall global death rate from aortic aneurysms and
AD increased from 249 per 100 000 to 2.78 per 100 000
inhabitants between 1990 and 2010, with higher rates for men."

On the other hand the prevalence and incidence of abdominal aortic
PR P R LIS I PP DA R T [ (R m PR S

IIII|JUI LdIILl)’, [SRIN) UULUIIICIIL IIISIIlIgIIL) T vdiutT UT d TTOTSTUT d|.)
proach, viewing the aorta as a ‘whole organ’; indeed, in many cases
(e.g. genetic disorders) tandem lesions of the aorta may exist, as illu-
strated by the increased probability of TAA in the case of AAA,
making an arbitrary distinction between the two regions—with
TAAs managed in the past by ‘cardiovascular surgeons” and AAAs
by ‘vascular surgeons'—although this differentiation may exist in
academic terms.

These Guidelines are the result of a close collaboration between
physicians from many different areas of expertise: cardiology, radi-
ology, cardiac and vascular surgery, and genetics. We have worked

tarmathar with +ha At AF RrAuviATRE Fha madi Al AARAAT ARG aiFhR A

uaydog uo 3son8 Aq /310 sTeuanolproyxo: aeayina//:dyy woly papeoiusmo(]



Recommendations on interventions on ascending aortic
aneurysms

Recommendations Class® | Level
Surgery is indicated in patients who have
aortic root aneurysm, with maximal
aortic diameter® 250 mm for patients
with Marfan syndrome.

Surgery should be considered in patients
who h i i
maximl ascending aortic diameters:

e | 245 mm for patients with
Marfan syndrome with risk
factors.?

e [ 250 mm for patients with
bicuspid valve with risk
factors.®f

e | =55 mm for other patient§
with no elastopathy.s"

area in patients of small stature or in the
case of rapid progression, aortic valve
regurgitation, planned pregnancy, and
patient’s preference.

Interventions on aortic arch aneurysms
Surgery should be considered in patients
who have isolated aortic arch aneurysm
with maximal diameter 255 mm.

Aortic arch repair may be considered in
patients with aortic arch aneurysm who
already have an indication for surgery of
an adjacent aneurysm located in the
ascending or descending aorta.
Interventions on descending aortic aneurysms
TEVAR should be considered, rather than
surgery, when anatomy is suitable.
TEVAR should be considered in patients
who have descending aortic aneurysm
with maximal diameter 255 mm.

When TEVAR is not technically possible,
surgery should be considered in patients
who have descending aortic aneurysm
with maximal diameter 260 mm.

When intervention is indicated, in cases
of Marfan syndrome or other
elastopathies, surgery should be indicated
rather than TEVAR.




Recommendations for surgical techniques in aortic

disease

Recommendations

Cerebrospinal fluid drainage is
recommended in surgery of
the thoraco-abdominal aorta,
to reduce the risk of
paraplegia.

Aortic valve repair, using the
re-implantation technique or
remodelling with aortic
annuloplasty, is recommended
in young patients with aortic
root dilation and tricuspid
aortic valves.

For repair of acute Type A
AD, an open distal
anastomotic technique
avoiding aortic clamping
(hemiarch/complete arch) is
recommended.

In patients with connective
tissue disorders? requiring
aortic surgery, the
replacement of aortic sinuses
is indicated.

Selective antegrade cerebral
perfusion should be
considered in aortic arch
surgery, to reduce the risk of
stroke.

The axillary artery should be
considered as first choice for
cannulation for surgery of the
aortic arch and in aortic
dissection.

Left heart bypass should be
considered during repair of
the descending aorta or the
thoraco-abdominal aorta, to
ensure distal organ perfusion.

Level® Ref.

Class?

126127

139,131,
134,141




————) | Of at least 2 cm is recommended for the safe |

Recommendation for (thoracic) endovascular aortic
repair ((T)EVAR)

Recommendations Class? | Level®

It is recommended that the indication for
TEVAR or EVAR be decided on an individual
basis, according to anatomy, pathology, I
comorbidity and anticipated durability, of any
repair, using a multidisciplinary approach.

A sufficient proximal and distal landing zone

deployment and durable fixation of TEVAR.

In case of aortic aneurysm, it is recommended
to select a stent-graft with a diameter

exceeding the diameter of the landing zones |
by at least 10—15% of the reference aorta.

During stent graft placement, invasive blood
pressure monitoring and control (either I
pharmacologically or by rapid pacing) is
recommended.

Preventive cerebrospinal fluid (CSF) drainage
should be considered in high-risk patients.
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