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L'orizzonte della «chirurgia del futuro» e piu vicino di
quanto possa sembrare

E la «chirurgia moderna» che viene troppo poco eseguita
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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, 2949-96 (2018).



C OIrON g Recommendation for the type of revascularization in patients with stable coronary artery disease with suitable coro-
anatomy for both procedures and low predicted surgical mortality®

Recommendations according to extent of CAD CABG PCI
Come inter Class® | Level® | Class® | Level®
Recommenc
intervention Without proximal LAD stenosis.
With proximal LAD stenosis,* 101139744
Recommel

- | Without proximal LAD stenosis,

‘ With proximal LAD stenosis.**"%7*

It is 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).¢ #%1#1122124.346148
In patients w
tomical com | Three-vessel disease with low SYNTAX score (0-22),'0%105121.123.124.135.149
When consic ‘ Three-vessel disease with intermediate or high SYNTAX score (>22). '%4105131133.124.135.149

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, 2949-96 (2018).
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Stenosi aortica

Management of severe AS*

Symptoms

)

1

Yes

l

Absence of comorbidity or general
[ msicea ] condition that make beneﬁt unlikely
No Yes
v #
( Physically active ) Medical therapy
| i
o Y:s Low risk and no other
| characteristics that favour TAVI
Exercise Test 1 $
Yes No
: ¢
{ Symptoms or fall A
in blood pressure Careful individual
 below baseline | evaluation of technical
T 1 suitability and risk-benefit
No Yes ratio of intervention
) 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. 1-53 (2017)



Insufficienza aortica

Management of aortic regurgitation

l

(Signiﬁcant enlargment of ascending aorta‘)
l l

No Yes
v
(Severe aortic regurgitation)
No Yes

v

L Symptoms J
| |

No Yes
B

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

| I

No Yes

\J l l \J

Follow-up Surgery”

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

Indications for surgery l Class’ ILevel" |

A. Severe aortic regurgitation
S75848447

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 is 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 aortic 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
additonal risk factors® or patients with a TGFBR T or
TGFBR2 mutation (including Loeys-Dietz syndrome),”

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

® >55mm for all other patients.

When surgery is primarily indicated for the aortic valve,
replacement of the aortic root or wbular gscending 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 sintomi, la chirurgia e l'unica opzione
Baumgartner, H. et al. 2017 ESC/EACTS Guidelines for the management of valvular heart disease. Eur. Heart J. 1-53 (2017)



Stenosi aortica

TAVI o chirurgia: come scegliere?

Favourable access for transfemoral TAVI

Favours Favours
TAVI SAVR

Clinical characteristics

Favours Favours
TAVI SAVR

Cardiac conditions in addition to aortic stenosis that

STS/EuroSCORE Il <4% + require consideration for concomitant intervention
Unfavourable access (any) for TAVI (logistic EuroSCORE | <10%)*
Sequelae of chest radiation STS/EuroSCORE Il 24% . Sev;rGe CAD requiring revascularization by .
Porcelain aorta (logistic EuroSCORE | 10%)° CA
Presence of intact coronary bypass grafts at Presence of severe comorbidity . Severe primary mitral valve disease, which +
risk when sternotomy is performed (not adequately reflected by scores) could be treated surgically
SPAcN PIGent-prostioss smIc Age <75 years + Severe tricuspid valve disease +
Severe chest deformation or scoliosis
: . 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 Frailty” '
TAVI Restricted mobility and conditions that may
Aortic root morphology unfavourable for TAVI affect the rehabilitation process after the +
Valve morphology (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. 1-53 (2017)



Insufficienza mitralica primitiva

Management of severe chronic primary mitral regurgitation

v

( Symptoms )
| |
No Yes
v v
(LVEF <60% or LVESD 245 mm ) ( LVEF >30% )
1 | | |
No Yes No Yes
v v
New onset Refractory to medical
of AF or SPAP >50 mmHg therapy
| | | |
No Yes No Yes
v v
High likelihood of durable Medical therapy
repair, low surgical risk,
f risk
nd prfeas;t;i;o ks Durable valve repair is
i I likely and low comorbidity
No Yes Nlo Yi'es
' .
Follow-up Extended HF treatment*/
percutaneous
edge-to-edge repair
Y v Y Y A\
Surgery (repair whenever possible)

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

!

!

Recommendations

Mitral vaive repair should be the preferred
technique when the results are expected to be
durable

Surgery ls indicated in symptomatic patients
with LVEF )mizl 1

Surgery (s indicated In asymptomatic patients
with LV dysfunction (LVESD 245 mm" andlor
LVEF 560"6) mamm

Surgery should be considered in asymptomasc
patierts with preserved LV function (LVESD
<45 mm and LVEF >60%) and atrial fibrlation
secondary to mitral regurgtaton or pulmonary
hypertension” (systolic pulmonary pressure at
res >50mmHg) 1

Surgery should be considered in asymptomasic

patients with preserved LVEF (>60%) and LVESD

40-44mm" when a durable repar is likely, surg-

cal risk Is low, the repair s performed in a heart

valve centre and at least one of the following find-

Ings o present:

o flil leaflet or

e presence of significant LA dilatation (vol-
ume index >60 ml/m? BSA) in sinus

rhythm.

Mitral valve repair should be considered in
symptomatic patients with severe LV dysfunc-
tion (LVEF <30% and/or LVESD >55 mm)
refractory to medical therapy when the likeli-
hood of successful repair is high and comorbid-
Ity low.

Mitral vaive replacement may be considered in
symptomatic patients with severe LV dysfunc-
tion (LVEF <30% and/or LVESD >55mm)
refractory to medical therapy when the likeli-
hood of successful repair is low and comorbid.
Ity low

Percutaneous edge-to-edge procedure may be
considered in patients with symptormatic
severe primary mitral regurgitation who fulfil
the echocardiographic criteria of ebgbility and
are jdged noperable or at high surgical rsk by
the Heart Team, avoiding futibty.




Insufficienza mitralica primitiva...asintomatica?

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

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

Scopo: valutare la sopravvivenza a lungo termine, l'incidenza di complicanze cardiache e i

fattori che predicono l'esito in pazienti asintomatici con grave rigurgito mitralico

degenerativo (MR) sottoposti a riparazione della valvola mitrale.

e 143 pazienti asintomatici con IM severa degenerativa

* Follow-up medio di 8 anni

* Popolazione suddivisa in pazienti con disfunzione ventricolare e/o dilatazione (n=18),
pazienti con fibrillazione atriale e/o ipertensione polmonare (n=44) e pazienti senza
complicanze preoperatorie correlate alla IM severa (n=81)

Chenot, F. et al. Long-term clinical outcome of mitral valve repair in asymptomatic severe mitral regurgitations ¥ . European Journal of Cardio-Thoracic Surgery 36, 539-545 (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 eccellente, tranne in presenza di complicanze preoperatorie correlate alla IM.

Cio suggerisce che la riparazione della valvola mitrale dovrebbe essere eseguita prima dello sviluppo di

eventuali complicanze correlate alla MR.




Insufficienza mitralica primitiva...meno che severa?

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

Obiettivo: e 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 follow-up e spesso ritenuto I'atteggiamento piu sicuro, ma il rischio di
sviluppare disfunzione ventricolare sinistra (LV) non & noto.

Metodi: Utilizzando un database di studio su scala nazionale si sono analizzati gli
ecocardiogrammi durante il follow-up 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'American Heart Association come 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 1-7 (2011).
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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 e stato predittivo del
successivo cambiamento nelle misurazioni
ecocardiografiche tra valutazioni basali e follow-up.

Oltre la meta dei pazienti con IM degenerativa meno-
che-severa persistente, hanno sviluppato disfunzione
del ventricolo sinistro o peggioramento del rigurgito
nonostante una gestione medica ottimale.

Il deterioramento della funzione sistolica
sinistra puo verificarsi anche in assenza di
progressione della IM.

Perché negare ai pazienti il trattamento precoce, senza attendere gli effetti deleteri
dell’insufficienza mitralica?



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. 1-53 (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.

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"

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

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 ESC Guidelines on the diagnosis and treatment of aortic diseases: Document covering acute and chronic aortic diseases of the thoracic and abdominal aorta of the adult. European heart journal 35, 2873-2926 (2014).



| DIAMETRI AORTICI NON SPIEGANO TUTTO...

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

Questi risultati hanno implicazioni
importanti per quanto riguarda la
dimensione con cui aumenta il
rischio di dissezione.

Freguency

o — ~N w & w
L L L

Frequency

o

1

30

T TTTTTTTT

35

T T T T T

T T T ™T ™ T =rrTer
40 45 50 55 60 65 70
Absaolute aortic diameter, mm

—— Diameter at dissection
—— Diameter prior to dissection

TTTT

vvvvvvvvvvvvvvvvvvvv

35 40 45 50 55 60 65 70
Absolute aortic diameter, mm

Ascending aortic size, mm

Descending aortic size, mm

70 — Individual changes
—#- Mean change
60
50
40 -
30 -
3 -2 -1
Interval time, years
80 1 — Individual changes
—&— Mean change
6,0 _
20
T
3 -2 -1
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, 139-146 (2018).




| DIAMETRI AORTICI NON SPIEGANO TUTTO...
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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, 944-948.e1 (2014).




| DIAMETRI AORTICI NON SPIEGANO TUTTO...

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 <"

% mean = 5.3 cm La maggior parte dei pazienti con dissezione aortica acuta di tipo A
presente con diametri aortici <5,5 cm, non rientrando nelle attuali
” linee guida per la sostituzione aortica ascendente elettiva.
o
S
‘q’, 20 4 E necessaria una gestione medica aggressiva dei pazienti con diametro
§ dell'aorta ascendente superiore a 4 cm.
S
& La sostituzione preventiva dell'aorta ascendente a 4,5 cm deve essere
% 10 1 presa in considerazione soprattutto nei centri di chirurgia aortica ad
z alto volume e nei pazienti sottoposti a cardiochirurgia per altre
" indicazioni.
0 L= L ; : . . ,

) ™ o ™ o ™ o

05. :‘b. :5. ). . '%, b . b.
SR I RS T
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, 941-946 (2009).



| DIAMETRI AORTICI NON SPIEGANO TUTTO...

1 2 3 ‘ 5
Thoracic Aortic Diameter(cm)

FIGURE 1. Population distribution of thoracic aortic diameter according
to aortic root size (mean, 3.2 cm),
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il paradosso dimensionale per la dissezione aortica sta nel fatto che ci sono
enormemente piu pazienti con diametri inferiori alla soglia di 5.5 com, in
modo che, pur essendo la dissezione rara a queste dimensioni, tali eventi
sono effettivamente abbastanza frequenti da essere osservati clinicamente.

Elefteriades, J. A. et al. Indications and imaging for aortic surgery: size and other matters. The Journal of Thoracic and Cardiovascular Surgery 149, S10-3 (2015).
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we must live in the past

(Or could we face the present?)

Waiting for the future

25



lung, B. & Vahanian, A Nat. Rev. Cardiol. 8, 162—172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202
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1,250 - D >75 years
[ 17075 years Table 1 | Characteristics of left-sided valve disease in the Euro Heart Survey01!
1000 [ <70 years \ariables Aortic Aortic Mitral Mitral
' stenosis  regurgitation stenosis  regurgitation
- n=1,197 n=369 n=336 n=877
@ L Demographic characteristics
& 750 - Mean age (years) 69+12 58+16 58+13  65+14
IS
g— (- Age >70 years (%9 56 25 18 44
o
5 — Male (%) 57 74 19 52
3 |
E 500 T Etiology
= Degenerative (%9 81.9 50.3 12.5 61.3
Rheumatic (%) 11.2 15.2 85.4 14.2
250 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
0 ]
‘ ‘ ‘ ‘ ‘ ‘ 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, 162—172 (2011); published online 25 January 2011; doi:10.1038/ nrcardio.2010.202

The patients’ age is increasing
EURO HEARTH SURVEY: aortic stenosis in 8th decade



Also mortality for AVR is significantly decresing with
time

4.0 =
* p<{).01
2006 vs. 1897
T -~ 3.3 1 ¢
E ?_E, [ o [
2 = Mortality is decreasing
T = 304
< T
=5
Ty
&2, ;]
L 4
&
2.0 Y T X X X
1996 1998 2000 2002 2004 20086

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, 82—-90 (2009).
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«Gold standard»
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mechanical or biologic prostheses?

9800 pts 4253 pts

The NEW ENGLAND JOURNAL of MEDICINE

Original Investigation

“ ORIGINAL ARTICLE |‘ Survival and Long-term Outcomes Following
Bioprosthetic vs Mechanical Aortic Valve Replacement
Mechanical or Biologic Prostheses in Patients Aged 50 to 69 Years

for Aortic-Valve and Mitral-Valve Replacement

Yuting P. Chiang, BA; Joanna Chikwe, MD; Alan J. Moskowitz, MD; Shinobu Itagaki, MD;
Andrew B. Goldstone, M.D., Ph.D., Peter Chiu, M.D., Michael Baiocchi, Ph.D., David H. Adams, MD; Natalia N. Egorova, PhD

Bharathi Lingala, Ph.D., William L. Patrick, M.D., Michael P. Fischbein, M.D., Ph.D.,
and Y. Joseph Woo, M.D.

Overall survival

Aortic-Valve Replacement 100+
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N ENGLJ MED 377,19 NEJM.ORG NOVEMBER 9, 2017 JAMA October1,2014 Volume 312, Number 13
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The choise of prostheses is determined by balancing the risks of anticoagulation
and reoperation

* Data from (surgery of) the past don’t confirm
the superiority of mechanical prosthesis in fifth
or sixth decades

Nowadays the «biologic choise» is preferred by
patients and followed by physicians.

* High durability expected of new prostheses

e TAVI «valve in valve»

* Physical activity in middleage



sAVR: a changing scenario

More than 200,000 surgical aortic valve
replacements (SAVRs) are performed vyearly
worldwide .

This treatment has significantly evolved over the
last 15 years, with a considerable increase in the
use of aortic bioprostheses relative to mechanical
prostheses.

This trend may be explained:

* the aging target population,

 the quest to avoid systemic anticoagulation
treatment

 the improved hemodynamic performance of
aortic bio prostheses

Bioprosthetic vs.
Mechanical (%)

¢ Bioprosthetic

* p<0.0001
2006 vs. 1997

= Mechanical

0

1996

L

2002 2004 2006

FIGURE 1. Percentage use of bioprosthetic valves relative to mechanical
valves from 1997 through 2006. Bioprosthetic valve use increased progres-
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, 82—-90 (2009).



Life Expectancy (years)

«2014 the ACC/AHA guideline: a mechanical prosthesis is reasonable for VR in patients <60y»

30

25

20

15

10

10 years

’~-.-:~5 years
-

-
Y

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
5% 69 69 70 75 78 83 87 91 92
10% 78 84 90 92 96 99 103 111 11.6
15% 91 92 99 100 107 114 13.1 14.0 1438
20% 99 10.0 10.7 11.4 131 140 148 151 16.3
25% 104 11.1 125 139 142 149 155 16.7 17.8
30% 11.2 13.1 140 148 15.1 163 169 179 186
35% 13.1 140 148 153 163 173 18.0 18.6 21.2
40% 140 148 153 163 173 18.0 186 21.2 234
45% 148 153 163 173 18.0 18.6 21.2 234

50% 151 163 169 179 18.6 21.0 234

45 50 55 60 65 70 75 8 8 90 9% 100

Age at valve implantation (years)

* Results are the number of years a patient could expect to be free from
reoperation for structural valve deterioration depending on age at im-
plantation. For example, a 50-year-old patient has a 35% probability of
being operated on again because of structural valve deterioration after 18

years.
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Our team experience 2010-2016

Real world

379

mechanical

13%

2871

Aortic valve replacement (isolated or not)

2496

biologic

87%




“per AGE”

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

(58,62%)

333 BIOPROST. / 568 PTS. « 65 years (58,62%)
164 BIOPROST. / 347 PTS. « 60 years (47,26%)
18 BIOPROST. / 5 PTS. « 40 years (34,61%)



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



What should a cardiac surgeon

keep in mind

during the first surgical aortic valve replacement

Avoid PPM, implanting an adequate size

Do not prefer that certain prosthesis with leaflets outside the stent

Insert markers for fluoroscopy

e Use the mini approaches
e Suture the pericardium

* Adopt a synthetic hydrogel

for ViV

for redo
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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



Conventional and minimally invasive incisions
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Upper "J” mini-sternotomy

2003
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Right Minithoracotomy vs Full Sternotomy

Table 2. Clinical Outcome of Propensity Matched Patients

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 ime, 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(11) 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) 0.19
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 fibrillation; CAVR = conventional aortic valve replacement; CPB = cardiopulmonary bypass; CVA = cerebrovascular acci-

dent; MIAVR = minimally i sive ic valve replacement. .
ent; minimally invasive aortic valve replaceme Afin Thokac Surg

2013;96:837-43
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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
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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

2010 48



Mini-Thoracotomy Aortic Valve Replacement

—

PERICARDIAL
STITCHES

2010
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Mini-Thoracotomy Aortic Valve Replacement

-

AORTIC PURSE
STRINGS




Mini-Thoracotomy Aortic Valve Replacement

RIGHT ATRIUM

SUPERIOR
PULMONARY
VEIN

2010 51



Mini-Thoracotomy Aortic Valve Replacement

AORTIC
CANNULATION

2010 5o



Mini-Thoracotomy Aortic Valve Replacement

RIGHT ATRIUM
CANNULATION

2010 53



Mini-Thoracotomy Aortic Valve Replacement

AORTIC CROSS
CLAMPING

2010 54



Mini-Thoracotomy Aortic Valve Replacement

DISEASED
VALVE
REMOVING

2010 55



Mini-Thoracotomy Aortic Valve Replacement

PROSTHESIS
IMPLANTATION




Mini-Thoracotomy Aortic Valve Replacement

FINAL RESULT

2010 57



Perceval

2016 53



How we can make it accessible for everyone

RAT - Critiques to the technique...
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How we can make it accessible for everyone

Great number — great outcome

Few devices

Few contraindications

ASSISTANTS MUST «START» FROM THIS APPROACH

NO INTERNAL TEAM COMPETITION



g

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™?,




Ann Thorac Surg. 2018 Dec;106(6):1782-1788..

Full Sternotomy, Hemisternotomy, and Minithoracotomy for Aortic Valve Surgery: Is There a Difference?

Mikus E1, Calvi S?2, Campo G3, Pavasini R3, Paris M?, Raviola E2, Panzavolta M2, Tripodi A%, Ferrari R®, Del Giglio M*.

34 1ssue 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. Cardicthomce and Vascdr Departrront
NMorm Cecita Hospital
Cotigrala [RAL taly;
Ararda Ospedaan-)
Corn [FE), Ny,

N the lst dacades, the number of patientn
aflocind by acrtc vave disease (AVD)
TRGLITING INVasive Suatmen am ncreasing.
Despia Naw peroulaneous ranecathatar
SOMIC vaive mplamation (TAVI) lechnique, sungoal
satc wiva mpiacement AVA] perfommed through
medan gtemaotomy memansg the gokd standaen
Mirimaly rvashve sppecaches for AV, such as
paral uppsr hernstemotomy [PUH; and gt
mirsthoracotamy (RAT) have been descrbed and
encouragng results mporied. On the ather hand,
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This shudy compares pencpemtive msits and
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COO 2REOACH Over Mo Othars.

Batweon January 2010 ana March 2017,

1007 paterts underwent Holated aomc valve
replacement Ihough & ministemotomy (N = 8201,

a minghoraootomy (N = 488) or a stermotomy

N = S88). Aher progensily SCore matching, we
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Right Minithoracotomy
Our team experience 02/2010 — 12/2018
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Right Minithoracotomy
Our team experience 02/2010 — 12/2018
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Right Minithoracotomy
Our team experience 02/2010 — 12/2018
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First option for AVR during the last 9 years

Redo procedure in the last 5 years

Performed in several town

Cotignola Moscow & 4

Bologna Almetevsk | GOld \) ._

Firenze Hannover T ,

Rapallo Tokyo N A S

Torino Paris \\ 65095 "'f:'

Brescia Beirut o

Milano Dammam

Napoli Shanghay In our team this is the new gold standard
Roma Delhi

Lecce L'Habana



RAT - Our team experience PERCEVAL - Old Patients 2016-2018

SUTURELESS and MINI-THORACOTOMY

OUR FIRST EXPERIENCE with

FAST IMPLANT PROGRAM
>= 80y

Age: 83.1
Extracorporeal circulation: 33.1 min
Cross clamping time: 16.7 min
VAM: 8.6 hours
Atrial Fibrillation: 11.9%
Pacemaker implantation: 2,7%




Agenda

Introduction
**’I“" Aortic valve
.
Aorta

Mitral valve
é:f\ A Coronary disease

- Some data - Our team experience



TAADs Syndromes

 Familial Thoracic aorta aneurysms and
dissections (TAADs) syndromes are autosomal

dominant (probability of early diagnosis is at
least 50%)

* Genetic screening to identify familily members
who are at risk

* In recents study more than 90% of pts have early
osteoarthritis

 Association with saccular intracranial aneurysm



Risk of aortic dissection

* Aortic diameters

* Disease gene and mutation

 Family history of dissection

« Rate of progression of the aneurysm
 Cardiac risk factors (hypertension...)
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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.

lla
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J Am Coll Cardiol. 2012 Jul 31;60(5):404-7. Epub 2012 May 23.
Extra-aortic identifiers to guide genetic testing in familial thoracic aortic
aneurysms and dissections syndromes: it is all about the company one keeps.
Arbustini E., Narula N.

DIAGNOSIS OF TAAD IN THE PROBAND
--> Cascade clinical screening of relatives.
Clinical data that contribute and facilitate the diagnosis of Familial TAAD:
1) Family history of TAAD or of extra-aortic aneurysms, dissections, vascular malformations.

2} Age of the proband.

3) Absence of risk factors that may predispose to the development of aneurysms.

Positive Family History J

A) Screening of known
disease genes in all
patients, using either
Sanger-based or NGS-
based technologies.

Advantages: high
probability of mutation
detection.

Limits: no contribution of
clinical data to guide
genetic testing.

B) Clinically guided genetic testing based on phenotypes
most frequently recurring in association with TAAD caus
by mutations of the known disease genes.

Advantages: time and costs; increase of the clinical skill;
disease-focused diagnostic work-up.

Limits: lower probability of mutation detection when
specific clinical traits are absent.

LDS1 --> craniofacial traits --> TGFBR1 and TGFBR2

Negative family history J

Extra-aortic clinical traits and ag
suggest a genetic TAAD -->

Genetic testing as in familial
forms

Isolated TAAD after
extensive clinical
evaluation

LDS2 --> cutaneous traits --> TGFBR1 and TGFBR2

TAAD --> PDA --> MYH11

TAAD --> Iris flocculi, variabl
5 L e Qysiunc

TAAD --> gastrointestinal diseases --> MYLK

e skeletal traits and multisystemic
s ction > ACTAZ

TAAD --> juvenile polyposis --> SMAD4

TAAD --> osteoarthritisor intracranial saccular aneurysms --> I

\—_.amsmmms_.l

Flow Chart lllustrating the Diagnostic Workup for Clinical and Genetic Evaluation of TAADs

Genetic testing (?)

Clinical monitoring
?
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Galasso Giovanni
Nato 14/11/1958
Consulenza e valutazione genetica
Indicazioni cliniche
Il Sig. Gal Gil i giunge alla I 8 ita per aneurisma e dissecazione

dell'aorta toracica (TAAD), familiarita materna positiva per ictus e morte improwvisa.
Il consultando acconsente a che | clinici di riferimento siano presenti alla consulenza
genetica.

Buona conoscenza della situazione parentale matema e paterna.

Informazioni sulla patologia sospettata

Che cosa & la Sindrome da Dissecazione Aortica Aneurismatica (TAAD)?

La Sindrome di Dissecazione Aortica Aneurismatica (TAAD) definisce un gruppo di malattie
genetiche rare che si trasmettono con modalita' autosomica dominante nelle forme
familiari. La TAAD colpisce il tessuto connettivo e causa disorganizzazione e
frammentazione delle fibre elastiche e danno delle cellule muscolari lisce della tonaca
media, in particolare dei vasi arteriosi. Poiché il fenotipo @ pressoché esclusivamente
vascolare, la diagnosi & spesso difficile in quanto non sono presenti dismorfismi rilevabili
dall’esame obiettivo.

La TAAD familiare si trasmette con modalita autosomica dominante, di genitore in figlio,
con rischio 50% per ogni nuova gravidanza. La patologia si manifesta nell’eta adulta o
giovane adulta; non sono noti casi pediatrici. E' causata da geni che sono deputati alla
formazione di proteine attive nelle cellule delle pareti vascolari, aortica in particolare, noti
come MYH11 e ACTA2. Tra le cause genetiche devono essere considerate anche quelle
correlate a mutazioni di due geni, il transforming growth factor beta receptor 1 (TGFBR1) e
transforming growth factor beta receptor 2 (TGFBR2), le cul mutazioni causano le Sindromi
di Loeys-Dietz di tipo | e |l La Sindrome di Loeys-Dietz di tipo 1l pud non essere facilmente
riconoscibile con una visita clinica; | pazienti posssono pr are quesi escl

aneurismi aortici o arteriosi di altri distretti. La variante |l pud quindi essere confusa con
TAAD.

E' importante sottolineare che la gravita’ delle manifestazioni cliniche delle TAAD varia da
persona a persona (anche nell'ambito della stessa famiglia): alcuni individul presentano
sintomi lievi, mentre altri possono avere disturbi piu’ importanti che devono essere presi in
corretta considerazione per il monitoraggio e I'eventuale trattamento.

Famiglia

Il Sig. Galasso Giovanni & figlio terzogenito di genitori riferiti non consanguinei.
E’ padre di due figli in abs, Girolamo di 26 anni e Angelo di 21 anni.

Eratria

Quattro germani:

- Antonia di 56 anni in abs, madre di due figli in abs;

- Carmela di 54 annj, con Ca mammario e miopia, madre di due figli in abs;

- Salvatore di 48 anni in abs, con miopia.

- Paolo di 42 anni presenta fenotipo caratterizzato da iperstaturalita (198 cm),
scoliosi e cifosi, piede piatto, aracnodattilia, varici agli arti inferiori. Non ha mai
eseguito controlli ecocardiografici

Eamiglia materna
La madre, Sig.ra Lucia, di 78 & affetta da ipertensione arteriosa; all'eta di 50 anni: ictus. 12

ita delia S.C.
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germani di cui 2 deceduti in seguito ad ictus, 2 con ictus deceduti improwisamente, 6
deceduti in eta avanzata per cause non note al consultando e due viventi in abs. Non
informazioni sui nonni materni.

Eamiglia paterna

Il padre & deceduto all’eta di 70 anni in seguito a Ca polmonare; 4 germani paterni deceduti
attorno ai 60 anni. La nonna & deceduta a 70 imp Il nonno & deceduto a pil di
70anni.

Data anamnestici del consultando

Anamnesi patologica remota

A 50 anni, dolori retrosternali sospetti per angina: coronarografia negativa.

Terapia con cardioaspirina.

Trauma ad un piede. Terapia steroidea.

Anamnesi recente

Il 6 Agosto 2010, alle 6.45 di viol dolore Riscontro di disecazione
aortica di tipo A. Intervento di sostituzione della radice ed aortca ascendente (David 1).

Valutazione fenotipica
Normotipo

Apparato scheletrico

Non tratti fenotipici sospetti per MFS o LDS.

Apparato oculare
Non altri problemi oculari

Non sclere blu,

Eenctipo craniofaciale
Non evidenti difetti della linea mediana

Non Ipertelorismo

Apparanto integumentale
Non strie cutanee significative
Non lassita cutanea

Non easy bruising

Non ernie.

Non Ipoacusia

Apparato cardiovascolare
Esiti di intervento secondo David 1.

Non eseguita RM lombosacrale; manca quindi il dato relativo all'eventuale presenza di
ectasia durale. Non sintomi sospetti per ectasia durale o cisti radicolari.

Conclusioni

L'insieme dei dati clinici ici del probado sugg, Fipotesi dinica di un TAAD
il cui carattere familiare non appare accertabile. Sulla base del fenotipo, non vengono
ragglunti | criteri di Ghent per la diagnosi clinica di Sindrome di Marfan. Non sono presenti
tratti fenotipici suggestivi per sindromi di Loeys-Dietz ed EDS IV.

L'ipotesi di test genetico comprende in prima istanza la valutazione di due geni associati a
TAAD (MYH11 e ACTA2). Non appare appropriato il test genetico per FBN1. Circa | geni
TGFBR1 e TGFBR2, la bilita di una loro val sara presa in considerazione dopo il
primi due test in caso di negativita. Questo alla luce di recenti segnalazioni di associazione
tra TAAD e mutazioni di TGFBR1 e TGFBR2.

Eloisa Arbustini

Rev. 1del 31 marzo 2009 2



Tahle 28, Genetic Syndromes Associated With Aortic Aneurysms

Disease entity

Responsible genes  Mode of inheritance

Frequently associated with sortic aneurysms

Marian syndrome

Losys-Dietz syndromes

Vascular ERlers-Danlos
syndroms

Tumer syndrome

Occasionally associated with aortic aneurysms

Pobycystic kidney diseass

Noonan syndrome

Alagille syndrome

Anenal tortuesity syndrome

Cutis laxa

FBN1 Autosomal dominamnt
TGFBR1, TGFBR2 Autosomal dominant
COL3AT Autosomal dominant
X chromosome mono- Chromosomal defect
somy

PKD1, PKD2 Autosomal dominant
PTPN11, KRAS, Autosomal dominant
RAF1, 8081

JAG?1, NOTCH2 Autosomal dominant
SLC2A10 Autosomal recassive
ELN, FBLN4 Autosomal dominant,

Autosomal recassive

Accompanying signs and symptoms

Skeletal features: Arachnodactyly, scolosis, thoradic
detormity

Lens subluxation

Ocular hypartelorism

Cleft palatabifid uvula

Artenal tortuosity

Marfanoid habitus

Craniosynostosis

Anzurysms of medium- and smal-szed anenes ncluding
cerebral arteries

Translucant skin

Easy bleeding

Tssue fragity: Intestinal rupture, Uterine rupture, Blood
vessel rupture

Gonadal dysgenasis

Bicuspid aortic vaive

Aortic coarciation

gt::stactsrisﬁc habitus: Short stature, webbed neck, shisld

Polycystic kidney

Cerebral ansurysm
Charactenstic facial {eatures
Congenital cardiac anomaly
Webbad neck

Hepatic dysfunction
Pulmonary antery stenosis
Vensbral body defect

Ocular abnormalities (posterior embrotoxon)
Generalzed tortuous antenes
Joint hypermobility
Hyperextensible skin
Charactanstic facial jeatures
Loose skan

Synd

'More tha
. 18 .~

o

romes



Marfan Syndrome

In the abeance of famiy history:

{1) Aoriic root lesions® (Z 22) and ectopia lentis — “Marfan syndrome™

(2) Aortic root lesions (Z z2) and an FBN1 mutation® — “Marfan syndrome”

(3) Aortic root lesions (Z 22) and systemic features (=7 points} —* “Marfan syndroms™

GHENT CRITERIA (4) Ectopia lentis and an FBN? mutation associated with aortic lesions® — Marian syndrome™
- When there is no FENT mutation associated with aortic lesions even in the presence of ectopia lentis, it is diagnosed as “ectopia lentis
mome regardless of systemic features
mr.rootleawmaranuld(zdmﬁwVﬂsdvamm)uﬂ\symieetmes(zSPOﬂhsplmskﬂadm)mvnthou!

‘ actopia lentis, it is diagnosad as “MASS™¢
- When aortic root lesions are mild (Z <2 at the Valsalva sinus) with mitral valve prolapse but without either systemic features (<5 points)
or ectopia lentis, it i diagnosad as ‘mitral valve prolapse syndroms™
In the presence of family history:s
(5) Ectopia lentis and family history — “Marfan syndrome”
{8) Systemic ieaturss (=7 points) and family history — “Marfan syndroma™
. {7) Aortic root lesion {Z 22 in patients aged 20 or older and Z 23 in patients agad less than 20) and family history — “Marian syndrome™ *
*Diagnosis in these cases requires differentiation from Shpantzen-Goldberg syndrome, Losys-Dietz syndrome, and vascular Ehlers-Danlos
syndrome, which ressmble Marfan syndrome, and after TGFER1/TGFBR 2, COL3A1 testing, collagen biochemistry,  indicated. Other condi-
tions or genes will emerge with time.
'Aortic root lesions: Enlargement of the aortic diameter at the Valsalva sinus {determined by Z scores) or aortic root dissection
2FBN1 mutatiore Defined in a separate table (daetads not i
IFBNT mutation associated with aortic lesions: FBNT mutation that has been identified in patients with aoric lesions
“MASS: A combination of myopia, mitral valve prolapse, borderine aortic root dilatation (Z <2 at the Valsalva sinus), skin striae, and skelstal

mzPmlmmmammwammcmmmmm
Scores of systemic features (Maximum 20 points, possive when points are 7 or more.)

* Wnist and thumb sign: 3 points {wrist or thumb sign: 1 point)

* Pectus cannatum: 2 points (pectus excavatum or chest asymmetry: 1 point)

* Hindoot deformity: 2 points (pes planus only: 1 point)

* Pnaumothorax: 2 points

* Dural ectasia: 2 point
Protrusio acatabuli: 2 points
Reduced upper segmentlower sagment ratio and increased am spanheght ratic without severe scokosis: 1 point
Scolioe® or thoracolumbar kyphosis: 1 point

* Reduced elbow exdension- 1 point

pensslss it « Facial features (3/5) {dolichocaphaly, enophthaimos, downslanting paipebral fissures. malar hypoplasia, retrognathial- 1 point
« Skin stnas: 1 point
* Myopia (>3 diopters}: 1 point
* Mitral valva prolapse: 1 point




Marfan Syndrome

Tahle 23, Characteristic Features of Marfan Syndrome

Skaletal: Tall staturs, long extremites, arachnodactyly,
scofiosis, pectus excavatum, pectus cannatum,
joint hyperextension

Cardiovascular:  Maral valve prolapss. aortic valve insufficency,
aoric anaurysm, aortic dissection

Ocular: Myopia, ectopia lenis, lens subluxation, retinal
detachment

Others: Dural ectasia. spontansous pneumothorax

Tahle 25. Treatment for Cardiovascular Lesions in Marfan Syndrome

Class |
1. Regular cardiovascular assessment by imaging (Level of Evidence: C)
2. Usea of S-blockers to prevent enlargement of the aortic diameter (Level of Evidencs: C)
3. Consider exarcise limitation (Level of Evidence: C)

Class lia
1. Usa of f-blockers to prevent aortic dissection (Level g
2 Uaeolamﬁoﬁcshpmoedumwd\astoom( Aract
3 Aomtic root replacement when aortic root diamefe
4. Aomic root replacement in an individual with a Ng!
of Evidence: C)
5. Aortic root replacement in women contemplating pregnancy

alyular disease {Level of Evidence: C)
idence: C)
when aortic root diameter is 40mm or graater (Level

2N aortic root diameter is 40mm or greater (Level of Evidence: C)



Loeys-Dietz Syndrome

e Tortuous lesions of systemic arteries (aortic
aneurysm in 98% of patients)

« Compare to Marfan patients are younger and

arterial dissection occurs with smaller vascular
diameter

e Diagnosis made by gene analysis



Ehlers-Danlos Syndrome

« Easy bleeding, dissection
()
| or rupture of large and
small arteries because of
e severe tissue frialty

« Gastrointestinal
W = perforation and organ
- rupture

e Delayed wound healing

L9
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La chirurgia negli aneurismi aortici: differenti approcci per differenti patologie

BENTALL

Bentall procedure .
Part of the aorta

\ \ .
,:;/ is replaced
< N
! \\
4 -
. , =

Artificial
valve

WHEAT




Surgical

Treatment

surgery. While wajting. for evidence-based clinical data, the

Extra-Aortic Identifiers to
Guide Genetic Testing in
Familial Thoracic Aortic
Aneurysms and

authors recommend the application of surgical recommen-
dations for LDS (22), with valve-sparing aortic root replace-
ment as the intervention of choice (23). As discussed above,

22. Hiratzka LF, Bakris GL, Beckman JA, et al. 2010 ACCF/AHA/
AATS/ACR/ASA/SCA/SCAL/SIR/STS/SVM guidelines for the di-

osis and management of patients with thoracic aortic disease: a

i I report of the American College of Cardiology Foundation/American
DIS%Ctlons syndromes Heart Association Task Force on Practice Guidelines, American
) % Association for Thoracic Surgery, American College of Radiology,

Itls All About the Compan_y One KCCP s American Stroke Association, Society of Cardiovascular Anesthesiolo-

Eloisa Arbustini, MD, Nupoor Narula, BS
Pavia, Italy

gists, Society for Cardiovascular Angiography and Interventions,
Society of Interventional Radiology, Society of Thoracic Surgeons,
and Society for Vascular Medicine. ] Am Coll Cardiol 2010;55:
e27-129.

23. Patel ND, Arnaoutakis GJ, George T], et al.Valve-sparing aortic root
replacement in Loeys-Dietz syndrome. Ann Thorac Surg 2011;92:
556-60.




“replacement” (BENTALL)
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Valve Sparing Operation

Introduced by
T E David in 1992

Aortic Valve Repair: The Functional Approach to
Leaflet Prolapse and Valve-Sparing Surgery

Hugues Jeanmart, MD, Laurent de Kerchove, MD, David Glineur, MD,
Jean-Michel Goftinet, MD, Ishan Rougui, MD, Michel Van Dyck, MD,
Philippe Noirhomme, MD, and Gebrin El Khoury, MD

Type L. Normal appearing cusps with FAA dilation.

la: Ascending aorta dilation (starting at the sinotubular
junction)

Ib: Valsalva sinuses and sinotubular junction dilation

Ic: FAA dilatation

Id: Cusp perforation

Type II. Cusp prolapse: excess of cusp tissue, or commis-

sural disruption
Type III. Cusp retraction and thickening

(Ann Thorac Surg 2007;83:5746-51)
© 2007 by The Society of Thoracic Surgeons

Introduced by
El Khoury in 2005

el | Typen | Typell
Normal cusp motion with FAA dilatation or cusp perforation
Al Class Cusp Cusp
la Ib lc Id Prolapse | Restriction
7 / |
|4 } g II '_' (
Mechanism i ‘I b
4y |
; Prolapse
STJ Aortic Valve Patch Repair Leaflet
Repair | remodeling | SParing: Repair Prication Repair
Techniques , Reimpiantation SCA Triangular )
(Primary) | Goerord or Autologousor | resection Shavg:.
ry aortic graft Remadeiing bovine Free margin Decalcificatio
with SCA pencardium | Resuspension Patch
..................................................................................... e S | S
Second SCA e SCA SCA SCA
\Secondaly) Annuloplasty]

Repair-oriented classification of aortic insufficiency: Impact on
surgical techniques and clinical outcomes

Munir Boodhwani, MD, MMSc, Laurent de Kerchove, MD, David Glineur, MD, Alain Poncelet, MD, Jean Rubay, MD,
Parla Astarci, MD, Robert Verhelst, MD, Philippe Noirhomme, MD, and Gébrine El Khoury, MD

The Journal of Thoracic and Cardiovascular Surgery « February 2009



Valve-sparing Operations
David TE, 1992 JTCS

¢
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Valve-sparing operation
Reimplantation (David I, 1992)




Valve-sparing operation
Remodeling - David Il
(Yacoub, 1979)




One-piece designed prosthesis

GETINGE CARDIOROOT Original design Gelweave Valsalva™




Concepts of aortic valve surgical repair

a logic connection

lesion > dysfunction

Lesion dysfunction
correction = correction



dysfunction lesion surgery

| a STJ dilatation David IV




disfunction lesion surgery

| b Sinuses Aneurism David Il




Conventional and minimally invasive

Incisions




AORTIC ROOT MINI-STERNOTOMY

State-of-the-art - Cardiac general

Ministernotomy approach for surgery of the aortic root

and ascending aorta
g Interactive CardioVascular and Thoracic Surgery 9 (2009) 849-858

Sossio Perrotta®*, Salvatore Lentini®

*pepartment of Cordiothoracic Surgery, Sahigrenska University Hospital, 413 45, Gothenburg, Sweden
SDepartment of Cardiac Surgery, University Hogpital G Marting’, Messing, ltaly

Recelved 30 March 2009; recetved in evised form 30 Jure 2009; accepted 15 July 2009

50 articles with the following cases:

1141 Medline articles *Tabata: 79
186 Cochrane articles *Byrne: 44
514 CINAHL database articles *Perrotta: 40 (Bentall)
*Sun: 16

*Svensson: 69 + 54

« Surgery of the aortic root via mini-sternotomy is SAFE, however there are
not enough studies comparing minimally invasive access and conventional
sternotomy

« Few reports in literature on ROOT REMODELING or REIMPLANTATION
through mini-sternotomy
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AORTIC ROOT REIMPLANTATION (DAVID 1)
via MINI-STERNOTOMY
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CONCLUSIONS

Each patient with TAADs of unknown cause should be
potentially affected by other syndromes (es
aneurysm-osteoarthritis): the simple clinical

evaluation may reinforce the clinical suspicion and

ADDRESSES GENETIC TESTING



CONCLUSIONS

Relatives should undergo clinical screening.

When the causative mutation is identified,
cascade GENETIC TESTING IS INDICATED IN
FAMILIES



CONCLUSIONS

(although waiting for evidence-based data)
the transforming growth factor (TGF)
antagonists could be useful for delaying the
progression of aortic dilatation:

ANGIOTENSIN RECEPTOR BLOCKERS




CONCLUSIONS

Our data confirms that
MIC is a safe alternative
for patients requiring
isolated aortic valve
replacement or aortic
root surgery




THORACOSCOPY







1982 - THE BIRTH OF THE ELEPHANT TRUNK

Reflections of Borst

v' The problem: 2 patients with mega-aorta

with a long graft, whose free * “elephant trunk’’
extension was to be suspended freely in the distal

7// v" Solution: “Decided to replace the aortic arch




During the 2° stage it avoids hazardous
dissection of the distal aortic arch and
facilitates the prosthesis-to-prosthesis

anastomosis




Filephant Trunk Technique

endovascular

' 8- !:]l:fll-.ﬁl_n:ln

.

faDesc. studio: Vascular®
Wt




A development of the classic elephant trunk
technique Is the combination of an endovascular
stent graft with a conventional surgical graft for
hybrid procedures of the entire thoracic aorta.
This new option was termed:

Frozen elephant trunk

Kark M,Haverich A, et al. The frozen
elephant trunk technique: a new treatment for
thoracic aortic aneurysms. J Thorac
Cardiovasc Surg 2003; 125:1550-3




THE TRUNK EVOLUTION

Birth of ET
1992
ET modified
distal suture
Crawford-
Svensson

Birth of FET

200
Chavan-Haverich 7

FET Hybrid graft 2012
Branched FET



Key-points

Aortic anatomy.assessment

Organ
orotection

Myocardial

Cerebral

Visceral

Surgical technique/strategy
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HYBRID OR
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INTERVENTIONAL THEATRE




Hybrid Coronary Revascularization

Hybrid Suite

LIMA on LAD
DES PCI




“Single team
experience




“Single team experience

EXxtent of aortic arch replacement

Asegriclinle) - clorils clfen 99 (59.5%)

Isolziigef clorile 2\fcr] 28 (19.5%)

Baritel] - 2lorils airgri/ gl 22 (18,6%)

Plawviel & 2l0rtle zirarn/rianiziren

4 (,1%)



“‘Single team experience
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Surgical Experience 2010-2015

Aortic dissection: n° 154 Aortic Arch and Emiarch procedure: n° 105
- Age 63.3+ 12.9 - Age 67.1%=10.1
- Redo 12/141 (8.5%) - CPB time 198.54 = 82.07

- CPB time 114 (IQR 88-146) - Clamp time 124.55 =+ 56.8

- Clamp time 87 (IQR 63-111) - Hospital Mortality 11/75(4.6%)

- Hospital Mortality 7%

Ascending aorta replacement: n° 436

- Age 64.9 £10.9 ‘ Mini-aortic root replacement:
- CPB time 110.02 + 49.9.6 n° 106

- Clamp time 82.75 =+ 28.81




Bentall Procedure n ° 270

Elective Bentall procedure: n° 218 Mini-Bentall procedure: n” 58

- Age 63.24 = 12.5 ‘ - Age 61.55 = 13.66
- Redo 0%

- Redo 29/218 (13.3%)

- CPB time 117.2+54.2 - CPB time 95.46 *= 35.37
- Clamp time 95.17 =+ 38.3 - Clamp time 81.21+30.14
- Hospital Mortality 10/218 (4.59%) - Hospital Mortality 0%

{ 22 1
4 ~ )

ST =k R


http://www.brusselsheartcenter.be/images/surgery/valvular/06.zoom.png

David Procedure n ° 113

David procedure: n° 65 Mini-David procedure: n° 48
- Age 54.2 + 14.8 - Age 49.1x14.4
- CPB time 156.9+50.2 - CPB time149.3+33.1
- Clamp time 134.5+32.6 - Clamp time 130.8+22.7

- Hospital Mortality 2/65 (3.%) - Hospital Mortality 2/37 (5.4%)




DEBRANCHING

Number of Patients 21
Mortality (1pt)
30 days 4.7 %
In-hospital 4,7%

Permanent neurol. events
Cerebral 0%
Spinal cord 0%
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Mitral surgery: keeping up with a tradition




SURGICAL ANATOMY, FISIOPATHOLOGY
and APPROACH



SURGICAL ANATOMY




SURGICAL ANATOMY

ANATOMIC-FUNCTIONAL UNIT

- Left atrium

- Annulus

- Leaflets

- Chordae

- Papillary muscles
- Left ventricle



Coaptation

Coaptation factors:

- Extension and quality of leaflets
- Chordae integrity

- Papillary muscles function

- Left ventricle structure




FISIOPATHOLOGY

CARPENTIER CLASSIFICATION

Type I: Type ll: Type lll:
Normal leaflets Excessive leaflets Restrictive

movement dislocation movement




SURGEON DECISION MAKING...

1) Valve analysis

2) Identification of the valve lesions
3) Choice of the right technique

4) Ensure the coaptation

5) Check the final result




SURGICAL OPTIONS

BIOLOGICAL
- VALVE REPLACEMENT

MECHANICAL

- REPAIR TECHNIQUES



SURGICAL OPTIONS

REPLACEMENT

> Excellent MR reduction

> Faster

> Requires less training

> Biloprostheses: limited longevity

> Mechanical: anticoagulation

REPAIR

> Maintains LV geometry
> Improved patient survival
> No anticoagulation

> Reduced risk of thrombo-
embolism, endocarditis



VALVE REPLACEMENT




REPAIR TECHNIQUES

» Anatomical REPAIR (70%)
= Annulus
= | eaflets
= Chordae
= Papillary muscles

» Functional REPAIR (30%)
» |[schemic (20%)
* Non-ischemic (10%)



ANNULUS

- Annulus dilatation | : Prosthetic or
- Annulus stabilization | pericardial ring

L -’—,_1_\' — N—“* AAAA ""\_
RN

Closed ring
(> in functional
. MR)

)




LEAFLETS

- mono- or bi-leaflet prolapse

\ 4

Quadrangular or
triangular resection

QUADRANGULAR resection:
- If large prolapse is present

- Not for anterior leaflet
- Risk of SAM

v/s

TRIANGULAR resection:

- Only for small prolapse
- Also for anterior leaflet
- less risk of SAM

- « valve-sparing »




LEAFLETS

- Large quadrangular resection
- Marked annulus dilatation
- High risk of SAM

SLIDING and/or FOLDING
Of the posterior leaflet




LEAFLETS

- Large bi-leaflet prolapse | EDGE-TO-EDGE
- Barlow disease (floppy valve) | | (ALFIERI STITCH)

- Risk of (or correction of) SAM

T
o




CHORDAE

- Chordal rupture
- Chordae elongation

v

QUADRANGULAR or
TRIANGULAR
RESECTION




CHORDAE

- Anterior or bi-leaflet
prolapse

\ 4

Chordal transpositioning
POSTERIOR -> ANTERIOR

Figure 11



http://www.ctsnet.org/graphics/experts/AC/5729_MVR/fig11.jpg

CHORDAE

- Leaflet prolapse Artificial chordae
- Chordae rupture ” (PTFE)

- Elongation/shortening

- Chordae degeneration

- Barlow ) /

Figure 8 Figure 10



http://www.ctsnet.org/graphics/experts/AC/5729_MVR/fig9.jpg
http://www.ctsnet.org/graphics/experts/AC/5729_MVR/fig10.jpg

FUNCTIONAL MITRAL REGURGITATION

REPAIR v/s REPLACEMENT

v Limited survival after operation

v Long term survival and results are better with
REPAIR, in patients with functional MV
regurgitation at low risk

v REPAIR = less morbidity and mortality than
REPLACEMENT in patients with non-ischemic MR

v but... REPAIR is associated with HIGH RISK OF
RELAPSE!



FUNCTIONAL MITRAL REGURGITATION

REPAIR v/s REPLACEMENT

v REPLACEMENT recommended In case of:
v ACUTE functional MR (almost always ischemic)
v High risk patients
v Severe leaflets tethering

v |f REPLACEMENT: better a biological prosthesis,
with preservation of the sub-valvular apparatus

v Advanced techniques (eg. chordal-cutting?) could
favour repair



FUNCTIONAL MITRAL REGURGITATION

REPAIR: treatment of choice

Undersized annuloplasty  + Papillary muscles sling

‘]
2\ 4
LT TR St
TN ™| |
AT
] | L
x - .




FUNCTIONAL MITRAL REGURGITATION

* 10% of patients with CAD

e |schemic cardiomiopathy cause 70% of heart failures
in U.S., and 50% are associated with MITRAL
REGURGITATION

* 1.6-2.8 millions U.S. people

 Associated with low long term survival in post-MI
and post-revascularization patients



NON-ISCHEMIC FUNCTIONAL MITRAL REGURGITATION

DILATED CARDIOMIOPATHY
Mechanisms of mitral regurgitation

« Reduction of the closure forces of leaflets caused by
lowered left ventricle ejection fraction

* Increased tethering forces caused by left ventricular
remodeling with papillary muscles dislocation

« Annulus dilatation caused by left ventricle dilatation




NON-ISCHEMIC FUNCTIONAL MITRAL REGURGITATION

DILATED CARDIOMIOPATHY
Mitral surgery

« Mitral repair is a valid option in selected patients with
dilative cardiomiopathy

e Mitral repair is not alternative to heart transplant

» Selection criteria must be yet identified



NON-ISCHEMIC FUNCTIONAL MITRAL REGURGITATION

DILATED CARDIOMIOPATHY
Surgical strategy

* REPAIR is preferable to REPLACEMENT

« REPAIR through correction of leaflets
tethering

« REPAIR through increase of leaflets
coaptation



MINIMALLY INVASIVE MITRAL VALVE SURGERY

A PRACTICAL APPROACH




MINIMALLY INVASIVE MITRAL SURGERY

LITERATURE REVIEW

Systematic Review

A meta-analysis of minimally invasive versus conventional mitral valve

repair for patients with degenerative mitral disease

- _l - 1 - l - 1 1
Christopher Cao’, Sunil Gupta', David Chandrakumar’, Thomas A. Nienaber’, Praveen Indraratna’,
1 . 1,2 . T 1,2
Su C. Ang', Kevin Phan ™, Tristan D. Yan

“The Collaborative Research (CORE) Group, Macquarie University, Sydney, Australia: “The Royal Prince Alfred Hospital, Sydney University, Sydney,
Australia

Conclusions: The existing literature has limited data on comparative outcomes atter MIMVR versus

conventional mitral valve repair for patients with degenerative disease. From the available evidence, there are
no significant differences between the two surgical techniques in regards to clinical outcomes. Patients who
underwent MIMVR required longer cardiopulmonary bypass and cross clamp times, but the duration of stay

in the ICU was significantly shorter than conventional mitral valve repair.




MARIA CECILIA HOSPITAL experience  2010-2016

Right minithoracotomy
4° -5° intercostal space




MARIA CECILIA HOSPITAL experience 20102016
EASY and REPRODUCIBLE TECHNIQUE

F?ncus peripheral
pefcltanesus c!ﬂula ion




OPERA

ING




MARIA CECILIA HOSPITAL experience 20102016

Mitral valve Repair or Replacement

1682

N

818 Isolated repair or
replacement

864 Not Isolated Repair
or replacement

1444 Mitral regurgitation

Degenerative (81.1%)
Ischemic - Functional (3.88%)

Rheumatic (9.56%)
Other cause (5.46%) (endocarditis, prosthesis malfunctioning/degeneration, other)




MARIA CECILIA HOSPITAL experience 20102016

Mitral Regurgitation
1444

RN

321
BIOLOGICAL
952 Repair 492 Replacement
574 378 nght 376 116 Right
Full sternotomy mlmthoracotomy Full sternotomy / |\ minithoracotomy

494 nght mlmthoracotomy
60% of ISOLATED MITRAL PROCEDURES




MARIA CECILIA HOSPITAL experience  2010-2016

494 pts (60.32% males)
Median age 64ys - Median EF% 65

Right minithoracotomy

Repair: 378 pts
Replacement: 116 pts

REDO: 2.63%

Mean CPB time: 95.08 + 34.97 min
Mean ACC time: 76.53 + 27.45 min

Median ICU stay: 1.8 days (43 hours)
Mean hospital stay: 8.39 days

Revision for bleeding: 19 pts (3.85%)

Mortality: 8 pts (1.62%)



MARIA CECILIA HOSPITAL experience  2010-2016

361 prosthetic ring (95.5%)

Quadrangular resection: 43 (11.38%)

Triangular resection: 140 (37.04%)

REPAIR techniques
in mini-thoracotomy

Sliding or folding: 23 (6,08%)
378 patients Cleft obliteration: 93 (24.6%)
Neochordae in Gore-tex: 74 (19.58%)

Edge-to-edge: 93 (24.6%)



MARIA CECILIA HOSPITAL experience 20102016

- Easy feasible technique - reproducible

- Feasible with or without thoracoscopic support

-.Feasible also in REDO patients

- Allows every kind of technique repair (also complex)

- Low surgical time
(at least comparable with full sternotomy Advantages

CPB 95.07 vs 96.42 min - ACC 76.53 vs 77.65 min)

- Less morbidity

reduced need for reoperation for bleeding (3.85% vs 6.13%)
lower surgical site infections (0.2% vs 1.12%)

shorter ICU (1.8 vs 2 days) and hospital stay (8.39 vs 11.02 days)
less pain and faster return to preoperative function

- Equivalent outcomes (better in selected patients)
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Minimally invasive Hybrid coronary revascularization:
initial experience at Cotignola




Disease treatment Patient care

From clinical evaluation to treatment mulity-
modalities

Fully endovascular

Fully surgical

Hybrid solutions




Options for myocardial revascularization

R Cardiopulmonary bypass + aortic cross clamp

Stenosis.of
the leﬂa te rior

SURGERY + PCI (online or staed

- MINIMALLY INVASIVE CABG






Advantages

-LIMA to LAD (patency > 90% 10y)
survival advantage

-CABG better than DES with more
extensive disease
(SYNTAX Score > 32)

-Less invasive intervention
-DES better than SVG
-Reduced hospital stay
-More rapid in acute settings

Disadvantages

-Relatively high risky procedure
-Morbidity of full sternotomy

-Saphenous vein grafts early and
late attrition (50% occluded 10y)
-Extracorporeal circulation

-Inability in highly complex lesions
-Recurrent stenosis

-Need for repeat revascularization
-Contrast induced nephropaty



ACC/AHA GUIDELINES

1 - Heart team approach for patients with
unprotected left main or complex coronary

disease (class )

2 - HCR is reasonable in patients with one or
more of the following conditions:

Calcified proximal aorta

*Poor targets for surgery amenable to pci
Lack of conduits for grafting

‘Unfavorable left anterior descendig anatomy
for percutaneous intervention such as chronic
total occlusion

(class lla)



LITERATURE

Review Article

Hybrid Coronary Revascularization as a Safe, Feasible,
and Viable Alternative to Conventional Coronary Artery Bypass
Grafting: What Is the Current Evidence?

Arjan J. F. P. Verhaegh, Ryan E. Accord, Leen van Garsse, and Jos G. Maessen

5. Conclusions

The large varlablhty in HCR techniques makes it difficult to
draw firm ¢ le evidence,
R appears to be a promising and cost-effective alte
tive for CABG in the treatment of multivessel coronary artery
disease in a selected patient population. The HCR procedure
was with short hospital stays (includi stay
and intubation time), low MACCE and 30-day mortality
rates, low PRBC transfusion requirements and TVR, high
; postoperatlve LITA patency rates, and hlgh survival rates.

| B L Tk 0™ 3 P SO Vi doowm. L eV . >
Simult ®) Open MIDCARB (107);
Holzheyetal. [24] 2008 117  64.6+12.0 213 ond Sl:“:g‘(‘jlz) beating-heart TECAB (8); ~ DES/BMS
5 arrested-heart TECAB (8)
63 (32-85) i On-pump (90) or off-pump
Zhao etal. [25 2009 112 DES/BMS
ao et al. [25] brtiadiac) NR Simultaneous (22) CABG /

Hindawi Publishing Corporation 62 (55-77) On-pump (13) or off-pump
Rttty ayaitve Sismery Delhaye et al. {26] 2010 18 {rodisgy) 12.0 Staged (5) CABG DES
Volume 2013, Article ID 142616, 10 pages o 38.4 ) Thoracoscopic endo-ACAB
http://dx.doi.org/10.1155/2013/142616 Halkosetal 27] 201 M7 643+128  ( oqoo Muiilystaged. i oot s DES

Hu et al. [28] 2011 104 61.8+10.2 1879 Simultaneous ~ eversed J-shaped inferior  prcp pvic/npg

mmlstemotomy

Unless otherwise indicated, data are expressed as mean + standard deviation. N: number; PCI: percutaneous coronary intervention; MIDCAB: minimally
invasive direct coronary artery bypass; PTCA: percutaneous transluminal coronary angioplasty; BMS: bare metal stent; endo-ACAB: endoscopic atraumatic
coronary artery bypass; DES: drug-eluting stent; TECAB: totally endoscopic coronary artery bypass; NR: not reported; CABG: coronary artery bypass grafting;
RCA: right coronary artery.
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Table 5. Shudies Comparing Oukomes After HCR Versus CABG or PCI in the Drug-Elsging Stent Era

Authog Hoap sl In-Hispital  Reopersion  In-Hopita! 1IMA FIu
Year (Ref) No. CAD Coroupis ) OneStop Suy (Days) Sérole for Beeding Mortaity Paency Period Surnvial
Studivy compuring HCR with CABG
BRachindy, R MVD Robofic HCR (a-25) va Yes 5128 w8254 O waO% 0% w 0% 0% wan 96 0 dayw WO% va 96%
w2 51 OPCAB(a~27)
Hu, 2012 125] & IMD MIDCABHCR (0=20) v Yes TS84 0w 6 v 0% 0% w 5% % w0 m% B5 ) WO we 100%
OPCAB(o—20) S7-24) S8 it
Laucche 3@ MVD  SYNTAXGCN - FueSCORESS  Yes B{I25) w6463 TI% w O% 0% ws 0% 2% v 0% — = -
218 5q HCR (n~9) CABC (0-27)
MVD SYNTAXCE - FusSCORE<S  Yes 65(52) w 0% wa 2% 0% ws 0% E% v 0% = —_ -
HCR (n~5), CABC (n—458) 58-1)
MVD SYNTAX<H - BueSCORESS  Yes EG-IT wal3D % wah 0% ws a0 % % - —_ -
HCR (a-25), CARG (n—31)
MVD SYNTAX<X - BueSCORE<S  Yes 53497 w5 8-28) 0% wo% 7% w 3% 2 v I% — - -
HCR (n—42), CARC (o~ 145)
Halkos, 2001 ) I8 IMD Ends-ACABHCR = roled No 66=56w 56220 A% wOO%N O% w 0% Q0N w3IT 10N A2 yeurs Syvar
=27 vs OPCAB (0-81) AN v
;A
Hu, 2011 28] 208 MVD MIDCABHCR (o~ 104 v Yes B2:26 mE5S45 MK wh ER % w0 % B (=79) WO% v 99%
OPCAB (o—104) L% )
Halkos, 2001 2] 75 MVD Endo ACABHCR = robedt No fyws <I0) 6647 w&IST QAT%Nw ATH —_ QTR v 09%  993% 32 yeurs Syvar
(n=147) va OPCAB (n~558) survivd
AN v
a4
Dalluw, 3% MVD HCR(35)ws CABG (I5) No 10 (16-11.2) ws 0% wa 0% 0% w 0% % v 0% 0% 2 mo WO e 544N
201 K4} 1G5 (1a0-125)
Vieeal iaches, 4268 MVD HCR (n=91) v OPCAR No 42=25 (oo dea AR wLI% 0% % we 1A% 96% 3 wars 3yvur
2009 B2 n=4,175) OPC AR) SE0% v B92%
Do, W071%] 3% MVD HCR(n~1R, unplanmed 45) Yos 6 (1-97) ws E7TRwa L% 3% w 3% 26% we I15% 9% - -
wr CABG (n=253) 5(1-33)
Ken, 2008 [17) £ MVD MIDCABHCR {o~5lw Yes AT=14ws 0% we 33% — 0% v 0% 0% w DR 005 vs 100%
OPCAR (n—130) 64=22 a4
(CTA)
Reicher, 2008 BI) F MVD HCR(o-13 v OPCAR Yes 3E=L5 v 6 v 0% 0% w 0% % w 0% % w 6w WON% we 100%
n—26) 63=23 10%
(CTA)
Studi Conguring HOR With PC1{{x CABQ)
Pusias, 20 &) 2% MVD  MIDCABC HCR (n-200) No (Yo 24 — - - - - Wé(= L5% vs LO%
v MV.PC1 (098 A5) ma
Shen, 013 64 41 MVD MIDCABHCR (o= 1) v Yes - - - - % 3w AT% s
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MV-PCl (n—-141)
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via PCT (o-20)
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ity of life assessment was also found to be bel
the HCR group (physical score: 32.8 + 104 vs 41.6 + 10

e TOTAL IN-HOSPITAL COSTS PROCEDURAL COSTS POST-PROCEDURAL COSTS = ooog using SF-12) [51]. A number of reasons 3;
c to this d:ffercnce in quality of life atient
35,000 satisfaction. anagement is of
importance for patient satisfaction. Although pain
30,000 experienced after minimally invasive direct coronary
& artery bypass is higher compared with other minimally
B 25000 invasive surgical techniques and with sternotomy, the
= miGiiG ; durahon for pain to subside is shorter after HCR (10.3 +
g i AN DN P =00
15,000 + e
10,000
5,000

0
Kon,usa  Bachinsky,uss  Hu,oea  Relcher, usa

Kon,us  Bachinsky, usa

MIOCAR+ 0S5 ENDO-ACAD + DEF  MOCAD+DES  MIDCAR-OSS MIDCAR + D65 ENDO-ACAR + D85

Kon,usa  Bachinsky, usa
MOCAR- 085 GHDO-ACAR - OGS

Fig 2 In-hospital cost-specific data of the average patient after 1-stage Iybrid coronany revascularization (HCR) versus complete revasculart
with off-pump coronary artery bypass graft surgery (OPCAB).

Future Directions
Despite the promising early and mid-term results, re-

covery parameters and patient satisfaction
mains relatively limited in its A number of factors™
accountable. First, there hav en no random:zed cl

ical trials that have compared H

may prov
PCL Despite the rapid advances in stent technology and
surgical techniques, experience with HCR is curmrently
limited to a little over a thousand cases in a dozen centers

vessel PCI to establish an accepted standard of use. In
order to demonstrate that HCR is non-inferior or even
superior to conventional revascularization strategies in
terms of long-term death, myocardial infarction, stroke,
and additional revascularization, adequately sized ran-
domized controlled clinical trials are warranted. Apart

around the globe. In order to find a larger and more
permanent role for HCR as a mainstream revasculariza-
tion strategy in the management of patients with
multi-vessel disease, further study into the comparative
effeciveness of HCR o both conventional and off-pump
CABG and multi-vessel PCl is warranted.
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Hybrid coronary artery revascularization: initial
experience of a single centre

Elisa Mikus'*, Chiara Grattoni2, Flavio Fiore?, Massimiliano Conte?,
Roberto Coppola®, Sergio Chierchia®, Stefano Bosi®, Maria Cristina Jori’,
Fausto Castriota?, and Mauro Del Giglio'

[Reie TS Sopsaas it o e s Table 2 Intra- and post-operative data of patients
Characteristics N=42 Characteristics N =42
Age (years) Number of vessels treated
Mean + SD 68.6 + 10.29 Mean + SD 1.60 + 0.63
Median (min-max) 70 (53-90) Median (min-max) 2(1-3)
Male sex (%) 37 (88.1) Number of lesions treated
Body mass index Mean + SD 1.76 + 0.79
Mean + SD 27.02 + 3.78 Median (min-max) 2(1-4)
Median (min-max) 26.24(21.48-39.79) Stent type (%)
Hypertension (%) 30 (71.4) Zotarolimus 21 (26.6)
Diabetes (%) Everolimus 27 (34.2)
Insulin dependent 4(9.5) Sirolimus 1(1.3)
R N BMS 10(12.6)
Non-insulin dependent 6(14.3)
4 Other 14 (17.7)
Smoking status (%)
Current 6(14.3) BVS 6 (7.6)
F 15 3;_’ 7 Periprocedural Ml (%) 0(0)
e orr?\elr . . 3 1 <% ) Tracheotomy (%) 0(0)
ronic lung disease (%) (4.8) Stroke (%) 0(0)
Renal failure (%) (creatinine =2 mg/dL) 1(2.4) Wound dehiscence/infection 1(2.4)
Hypercholesterolaemia (%) 27 (64.3) Hemofiltration 0(0)
Peripheral arterial disease (%) 10(23.8) Low-output syndrome IABP (%) 0(0)
Atrial fibrillation (%) 6(14.3) Blood transfusions (%) 6(14.3)
Previous PTCA (%) 16 (38.1) RBC units
ACEF score (%) Mean + SD 3.67 + 3.72
Mean + SD 1.21 +0.35 Mctdia‘n (m?n»max) 2(1-11)
Median (min -max) 1.21 (0.77-2.89) Ventilation time (min)
Family history of cardiovascular 10 (23.8) Median (min-max) 460 (180-1980)
disease (¥) ICU stay (h)
2 : Mean +.SD 33.43 + 25.93
CCS classification (%) Medi i 21.5
Class 1 6(14.3) Miedian (i max) A
Discharged alive (%) 42 (100)
Class 3 6(14.3) Home 16 (38.1)
Class 4 1(2.4) Rehabilitation centre 21 (50.0)
Cerebrovascular disorder (%) Other 5(11.9)
Stroke 2(4.8) Hospital length of stay (days)
TIA 2(4.8) Mean + SD 7.67 +2.34
Supra aortic vessel arteriopathy (%) 10(23.8) Median (min-max) 7 (4-15)



A nationwide survey on perception,
experience, and expectations of hybrid

coronary revascularization among top-ranked
US hospitals

2015

Americon Heart Jound
Volume 169, Number 4



Preferred management strategy

Cas Case
)  8Q0yr 80yrs
E—) COPI COPD
m====) Renalfailur Renalfailure .
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A proposed Algorithm

Is MID LIMA to LAD an (best) option?
Are non-LAD lesions amenable to PCI?

NO l K.D. Green, et al.
Curr Cardiol Rep (2013) 15:351



La Rivascolarizzazione Chirurgica
nel Paziente con Anatomia Coronarica




CORONAROPATIA “ANATOMICAMENTE COMPLESSA”

1. NUMERO DEI VASI COINVOLTI

2. TIPOLOGIA DELLE LESIONI

3.LORO LOCALIZZAZIONE
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B C
<«— Prebranch ” sg;iglt
Only
A /A ™

“Postbranch

E F _ Prebranch
Bifurcation Ostial /' &
</ < </ Ostial
A\ : AN

¢ Figure 2. A Type A bifurcation does not involve the
ostium of the side branch. If the lesion in the main
vessel is proximal, it is Type B, and Type C if both
»
A

o

SYNTAX Ne®

proximal and distal to the side branch are involved
with disease. Bifurcation lesions involving the ostium
Postbranch & Ostial - of the side branch are classified as Type F. If the
lesion in the main branch is proximal, it is Type G,
and Type D if both proximal and distal to the side
branch are involved. If only the ostium of the side
branch is narrowed, such a lesion is considered

Type E.
Reprinted from Sianos G, Morel MA, Kappetein AP, et al. The SYNTAX
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LA REALTA' E' QUASI SEMPRE
MOLTO PIU’ DIFFICILE

v'PLURIVASALE NON SEMPRE SIGNIFICA
COMPLESSO E MONOVASALE NON
SEMPRE SEMPLICE

v" LESIONI DI TIPO DIVERSO POSSONO COESISTERE NELLO STESSO PAZIENTE O
SULLA STESSA ARTERIA

v" IL POTENZIALE EVOUTIVO DI OGNI LESIONE E’ DIFFICILE DA INTERPRETARE
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QUANDO LE LESIONI SONO TALMENTE
COMPLESSE DA FAR CONSIDERARE IL
PAZIENTE “INOPERABILE" ?



DA COMPLESSO A “INOPERABILE”

CHE COSA RENDE “INOPERABILE” ?

UNA SITUAZIONE ANATOMICA CHE NON PERMETTE
L'ESECUZIONE DI UN BYPASS A BENEFICIO DELL'IVA
IN PRESENZA DI MIOCARDIO ISCHEMICO E VITALE

* VASI “ESILI”
* STENOSI MULTIPLE O DIFFUSE
* CALCIFICAZIONI DIFFUSE

* OCCLUSIONI COMPLETE SENZA VISUALIZZAZIONE
DEL LETTO A VALLE



DA COMPLESSO A “INOPERABILE”

CHI LO DECRETA “INOPERABILE” ?

DIFFICILE RESPONSABILITA’ DEL CARDIOCHIRURGO



PAZIENTE INOPERABILE

DEFINIRE UN PAZIENTE “ANATOMICAMENTE
INOPERABILE” SIGNIFICA EMETTERE UNA SENTENZA
CHE LO ESPONE AD UN MAGGIOR RISCHIO DI EVENTI

SUCCESSIVI

* PER EVOLUZIONE DELLA MALATTIA

* PER LA MESSA IN OPERA DI PROCEDURE POCO
EFFICACI, INUTILI O DANNOSE (PER COMPLICAZIONI
PROPRIE O PER AUMENTO DEL RISCHIO NEL CASO DI
UNA SUCCESSIVA RICOSTRUZIONE CHIRURGICA)



Quale Strategia adottare nella
coronaropatia complessa?




ESC/EACTS GUIDELINES @

10.2.1 Coronary vessel

........ Diffuse CAD is often seen in the presence of

insulin-treated diabetes, long-standing and untreated hypertension,
PAD, and CKD.

Different technical approaches have been applied to vessels with
diffuse pathology such as very long anastomoses, patch reconstruction
of the vessel roof with or without grafting to this roof, coronary
endarterectomy, and multiple anastomoses on the same vessel,

with no evidence of superiority of any one.

European Heart Journal (2010) 31, 2501-2555
doi:10.1093/eurheartj/ehg277



RICHIESTE E NECESSITA’

v'OGNUNO VORREBBE ESSERE TRATTATO NEL MODO
MENO INVASIVO POSSIBILE

v MA OGNUNO VORREBBE «GUARIRE»



LA RICOSTRUZIONE CORONARICA



INTERVENTO CHIRURGICO CODIFICATO
INDICATO IN FORME PARTICOLARI DI
MALATTIA CORONARICA NATURALE O
IATROGENA, CARATTERIZZATO DALLA
RIMOZIONE DEI MATERIALI PATOLOGICI E
LA SOSTITUZIONE DI PARTE DELLA PARETE
CORONARICA NATIVA MEDIANTE UN
PATCH ENDOTELIALE DI ARTERIA
MAMMARIA









Right and left ITA

First diagonal

GEORGES POPOFF
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INDICAZIONI ALLA RICOSTRUZIONE
CORONARICA

1.MALATTIA DIFFUSA D.A , ANCHE CALCIFICA O IN
FORMA OCCLUSIVA, NON O MAL RIVASCOLARIZZABILE
MEDIANTE PCI O CABG

2.MALATTIA D.A. PROSSIMALE COINVOLGENTE L'OSTIODIS1 e
D1

3.PRESENZA DI STENTS STENOSANTI DELLA D.A.

4.PRESENZA DI STENTS PERVII MA OSTRUENTI COLLATERALI



CONTROINDICAZIONI ALLA
RICOSTRUZIONE CORONARICA

* AMI NON DISPONIBILI PER IL PATCH ENDOTELIALE E/O
PER IL BYPASS DI PROTEZIONE SUL PATCH

* RICOSTRUZIONE ESTESA DI C.D. O CX, SE D.A. DEVE
ESSERE RICOSTRUITA

 ASSENZA DI VITALITA RESIDUA IN TERRITORIO
ESTESAMENTE NECROTICO



GEORGES POPOFF - Firenze

2009-2014

450 PZ. sottoposti a RICOSTRUZIONE:

>80% estese al tratto prossimale di IVA

MORTALITA PERI-OPERATORIA RIC. ISOLATE (ESCLUSI REDO)
1.33%
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CONCLUSIONI

LA RICOSTRUZIONE CORONARICA PUO’ ESSERE
VISTA COME LA TERZA VIA DI
RIVASCOLARIZZAZIONE ED ESSERE PROPOSTA
AD UNA POPOLAZIONE DI PAZIENTI
POTENZIALMENTE NUMEROSA ALTRIMENTI
NON O MAL RIVASCOLARIZZABILE



Agenda

@ Introduction

daing Aortic valve
Aorta

Mitral valve

Coronary disease

Closing remarks




e Attenersi alle linee guida

* Anticipare l'indicazione solo per evidenti dati clinici e con chirurghi di alto
volume

* Prediligere gli interventi radicali e curativi
* Considerare le nuove protesi biologiche
* Considerare gli approcci meno invasivi



Thank you




