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TAVI + coronary disease

Prevalence of aortic stenosis Prevalence of coronary disease
* 0,2%in 50-59 y * 50% in TAVI pts
* 1,3%in 60-69 y * 60% in SAVR pts

* 3,9%in70-79y
* 9,8% in 80-89y

Management of coronary artery disease in patients

Prevalence of CAD (%)

undergoing transcatheter aortic valve implantation. A clinical
consensus statement from the European Association of
Percutaneous Cardiovascular Interventions in collaboration

with the ESC Working Group on Cardiovascular Surgery
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Diagnostic evaluation of CAD: ICA, MSCT, FFR/DPR,...

A PRE-TAVI
Coronary artery
Farward-travelling T Y Backward-travelling
pressure drivi systolic flgw pressure reduel
blood m; e q _u> _ blood flew due :
¢ microdirculation
B POST-TAVI
Coronary arlery
Forward ling Backwart-travelling
pressure driving ﬁ Net systalic ﬁw ¢ prassure reducing
blood ineo biood flow due to

»Diffuse CAD without major gradients is the
prevalent pattern of disease in patients with SAS
undergoing TAVI

»FFR- and, particularly iFR, have significant
changes between pre- and post-TAVI

» FFR decrease after TAVI correlated with a higher
local disease severity (major drops), while iFR
changes gave more unpredictable results

» Caution should be paid in deferring vessels with
FFR values in the “gray-zone’”, when a major drop
is present

Predominant Diffuse with Major Gradient

&N

Predominant Diffuse without Major Gradient

N

Major
Gradient

+«——— dQFRlds ——

No Major
Gradient

Group 1

Predominant Focal with Major Gradient

Q

Group 2

Predominant Focal without Major Gradient

—

Y

N

:0.23 mm/px (Isocenter)

«—— QFR-PPGIndex ——»

Diffuse disease

Focal lesion

Predominantly

Focal

Physiological patterns of CAD — quantitative interpretation

Flow: 20.2 cm/s
MR: 344

Pullback Pressure Gradient index 0.525 1
dQFR/ds 0.016



PCl Prior to TAVI

PCl Combined with TAVI

PCl After TAVI

Pro

Simplified coronary
access with no
prosthetic valve in
place

Less risk of
hemodynamic
instability and

ischemia during TAVI

Minimize contrast
load by giving it at 2
separate times

Con Pro
DAPT required after  Decreases the risk of
PCI may impact post- mortality while
TAVI bleeding waiting for TAVR
Reduction of
Risks of performing vascular
PCl in the presence complications by
of severe AS needing one access
site
Less risk of
hemodynamic
instability and

ischemia during TAVI

Con

Increased dye load
(contrast
nephropathy), longer
procedure time

Pro

Treating severe AS
first may improve
myocardial
perfusion,
decreasing need for
PCI

Con

Potential access
issues, valve struts
interfering with
coronary cannulation

Catheter
manipulation could
move the valve

Higher risk of

hemodynamic

instability and
ischemia during TAVI




TAVI and coronary disease — consensus points:

* |CA = gold standard, CT in young/low risk, FFR/iFR ?7??

* NO benefit of routine PCl vs NO PCIl before TAVI in terms of MACE up to 1y (in stable
CAD pts, mostly asymptomatic — ACTIVATION trial)

* PClin proximal =2 70% (lla/C i pro SAVR)

* Nonobstructive lesions (<70% or < 50% for LM) : watch and wait
* Timing of PCl (before-concomitant-after TAVI) is individual
Elective PCl (ad hoc with ICA) before TAVI is safe even in complex lesions
More acute kidney injury for concomitant procedures
Failure to asscess coronary cannulation (esp. Evolut platform) up to 18%
Elective PCl post TAVI — prefer low-frameTHV

Pts young, with moderate CAD, redo-TAVI — prefer low frame THV or aim for
commisural alignment

E I t t.
The reference multimedia journal in interventional cardiclogy
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Bicuspid



BAV

Congenital bicuspid aortic valve disease is more
prevalent in younger patients requiring AVR?

Careful lifetime

planning is crucial
for bicuspid
patients g
b
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2
g
]
Tricuspid =
B Bicuspid
B Unicuspid

Aortic Valve Replacement by Valve Type

80-89

(n=34T) (n 1?}

Raphe

Epidemiology of Bicuspid Aortic Valve Disease

= Most frequent congenital heart
disease, occurringin 1 to 2% of the
population’

= BAV can be inherited, with 6.4% in
first-degreerelatives of individuals
with the condition?

= Prevalence of bicuspid aortic valves
is uniform across the world?

= 10% of patients undergoing TAVR
have a bicuspid aortic valve’

= Sievers et al provide a
systematic classification
of BAV

Classifies three types of
bicuspid valve
morphologies:

— Type 0 (noraphe)

— Type 1 (one raphe)

— Type 2 (two raphes)
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BAV + aortopathy = SAVR

Bicuspid Aortic Valve characteristics

= Aortopathy manifested as dilatation of the thoracic
aorta occurs in 40-70% of BAV patients dependent on
population studied and definition of dilation’

= 2020 ACC/AHA recommends surgical replacement of
the ascending aorta is indicated in patients with a BAV
if the diameter of the aortic sinuses or ascending aorta
Is >55mm?

= 2021 ESC/EACTS guidelines include the indication for
surgery when aortic diameter is > 50mm and additional
risk factors or coarctation are present®




Two Commissures Two Cusps

Type O BAV

Cca 10% BAV =type 0
Supraannular sealing

Undersizing

Diastole Systole Diastole Systole



Type 1 BAV May be elliptical in shape

» 2 cusps are conjoined with 1 raphe

* Most commontype of BAV ~ 89% L Phase: 0%
Two Commissures Two Cusps I
(24
LCC & RCC fusion 80.1% 72.0%
RCC & NCC fusion 16.0% 21.2%
LCC & NCC fusion 3.3% 6.5%

Calcified raphe

High radial strenght
Elipticity or ,under-
deployment“= shorter
lifetime

Diastole Systole



Type 2 BAV 1-5% BAV

= Two Commissures

= Two Cusps
= Three Sinuses

Diastole Systole
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Sizing: ,circle method”

Annulus to orifice mismatch:

The diameter of the annulus is smaller or larger than

Annulus sizing Possible altered the orifice diameter

sizing strate Chifica
N g gy |
i =
< 33.7% > orifice orifice 13.8%
<+
I annulus annulus -—
TUhE Flare Tape.r
Sizing based on Sizing based on Sizing based on assessment

the annulus the annulus of supra valwlar complex




Sizing: complex anatomy of bicuspid valve and aortic

root - .
1. The circle is too large it
Circles at 12 — to STJ height extends beyond the

Simulate the relation of deployed valve to the commissures, with a potential
Left Main Artery (LM) and Right Coronary Artery (RCA) risk of commissure rupture

And can identify:
Leaflet height and leaflet calcium
SOV width

Risk for sinus sequestration

o
o - Avg'@: 200
“ ‘ A '

-+

2. If the circle is large enough to
touch the commissures, then
sealing is expected

Vales. Cardiol Ther. 2021 Jure 3.

3. If the circle is undersized, and
does not touch the commissures,
there is a risk of paravalvular
leak (PVL) or valve embolization
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Small annuli and residual gradient

+AVVTI

Vmax 4.25mis
Vmean 313 mis
Max PG 72 mmHg
Mean PG 44 mmHg
VTI 108 cm

+ AV VTI
Vmax
Vmean

224 mis
142 m/s

Max PG 20 mmHg
Mean PG 10 mmHg
VTI 523 cm|

- fivasive Mean Gradient = 0 mmHg.
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Small annuli, residual gradient

Diagnosis of _" Monitoring —‘& ) —
.« v,

v . Aortic Stenosis -~ s V; Post-TAVR . )
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Echocardiographic Mean Gradient Pre TAVR Echocardiographic Mean Gradient Post TAVR

BEV = Balloon Expandable Valve, SEV = Self Expanding Valve. Small BEV < 23 mm

and small SEV < 26 mm Abbas et al. TCT 2021, JAHA 2021, and Cir¢ Cardlovasc Imaging 2021.
Post: Immediate post TAVR; D/C: Discharge

DISCORDANCE TAVR:
prospective multicenter study:
ECHO vs CATH gradients
long term follow-up



P < 0.001 for TAVI vs. SAVR at all follow-up time points

Proportion of Patients

Small annuli in woman £ 30
S i d F | | Rij k i | . g > | eos1as 2.0£0.5 " 20£05 [ 500 5
urtavi ana evolut Low RisK trials: £ 20 e L Al I
£ 15 Ui e . I 3
TAVI VS SA\/R 5 . 6+0. 1.640.5 1.640.5 300 3
2 12.044.6 s (W03
é 05 1 : . - 100 T
o 0.0 : ; : 8.2+3.6 . 8.0+3.8 0.0
. . . Baseline Discharge/30 6 Months 1Year
Patient prosthesis mismatch ‘o of Echos Days
TAVI EOA 195 195 178 168
SAVR EOA 175 136 140 132
p < 0.001 p <0.001 TAVI AVG 217 212 194 194
100% - 6\ o ‘ 0.6 : ‘ SAVR AVG 188 177 164 155
’ o5 [
80% - 21.2 .
Conclusions
60% -

. Self-expanding, supra-annular TAVI compared to SAVR
40% - in women with small aortic annuli at intermediate or
20% low risk resulted in:

0 * Better clinical results at 1 year (fewer
0 -7} T T

hospitalizations)

TAVI SAVR TAVI SAVR .
=195  n=136 n=168  n=132 * Better haemodynamic performance at 1 year;
Discharge or 30 Days 1 Year —Significantly greater EOA and DVI
—Lower mean gradients
® None Moderate ® Severe

—Less moderate and severe PPM



Five-Year Outcomes of Balloon Versus
Self-Expanding TAVI in Patients With
Small Annuli

+ This is a retrospective analysis of all patients
who underwent TAVI with small valves at the L - - o Res UItS
Baylor Scott and White Healthcare System, in . o - - . .
Texas, USA between 2012 and 2021. — s o] Kaplan Meier, 5-year survival rate

Baylor Scott & White -The Heart Hospital - Plano e

Baylor Heart and Vascular Hospital - Dallas e
Baylor Scott & White — All Saints, Fort Worth P o 100%
Baylor Scott & White - Round Rock — —_
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Qae——s \ Q 4
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Time (years)
Mumber at risk (Cumulative Events)
| 94 (2) B3 [91) B71 {149) 267 (208) 282 (264) 175 (300)
—
n = 1 26 1 — | 367 () 138 [28) 207 (63 216 (92) 134 (112) a2 (131)
- 1 2. 3 4 E
S3 20,23 mm Time (years) T —

Evolut 23 mm
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Valve-in-valve



Surgical Valve Stent OD

TAVI VIV e

Valve sizing and risk of PPM e

ViV True ID

Risk of coronary ostia obstruction

20 19.3%

-
"

10.9%

Mortality (%)

Surgical Valve Leaflets Sutura Cuff
HR 1.88 (Cl 95% 1.07 - 3.28)
p=0.03

Time (Months)

Risc of patient-prosthesis missmatch:
Surgical labeled size < 23 mm
TAVIID < 20 mm
PPM = residual mean gradient > 20 mmHg 2 TD
PPM = iEOA < 0,65 cm?/m? Pk &0 -
mild PPM = iEOA < 0,85 cm?/m? o e ’

CT-ID




How to predict coronary ostia obstruction ?

Virtual THV to Coronary (VTC) distance

Capacious aortic root

Capacious aortic root

Coaxial aligned SHY Canted SHY
Height and type of prosthesis l T oo ;' . L
(Mitroflow, Trifecta) \ A | _)Jr 1'w  ostia height
STJ height (,,risc” plane, VTA) { Simulated THY

SOV width (VTC)

Canted surgical valve

VTC!

Cut-off 3-4 mm

Blanke, 2016



Risk plane and coronary ostia obstruction

Risk Plane is the level where the THV is
implanted, and the leaflets of the index
bioprosthesis are tilted up, creating a covered
cage as high as the commissural posts.

ldentifying the Risk Plane for index
bioprosthetic valve may help to determine the
risk for coronary occlusion.




Risk of coronary ostia obstruction
— measure Valve to Coronary distance (VTC)

20MM THV AT LM

* Procedure planning should include assessment for the
risk of coronary occlusion. The presence of a narrow
aortic root, low sinotubular junction and supra-annular
placement may have a higher incidence of coronary
obstruction’

= Coronary heightis frequently reduced in patients post

Surgical Aortic Valve Replacement (SAVR) as surgical ekow anowicndiie tiaiocalonol
bioprosthesis are often implanted in a supra-annular the bioprosthetic valve Risk Plane
position?

* Measure the distance from the circle to the coronary
ostia

» |f the distance from the projected circle to coronary ostia
is <3mm there is a high risk for coronary occlusion. At 3-

6mm intermediate risk for coronary occlusion



Risk for sinus of Valsvalva sequestration
— measure valve to aorta distance (VTA)

» Risk of coronary obstruction due to sinus
sequestration if:
— the commissure/risk plane level is
above the STJ
- the distance between projected circle
and STJ is <2.0mm at the top of the
bioprosthetic posts

23 at top of posts l

Note the projected circle is in contact with
the STJ at the level of the top of NG\
bioprosthetic posts. This VTA is < 2.0mm @ 5.6imm~—

and at risk for sinus sequestration.
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THV In THV



[Leaflets-overhang

Leaflets ovehang

High implant {3%AE0
Coronary
obstruction

Leaflets-
overhang

JIDYS-03N]

THV —in—-THV

RR.

sinus sequestration

Lower implant

High implant

Neo-skirt: 16.5 mr

Neo-skirt: 26.7 mr

Axial alienment

Frame/cell alignment*
W l‘..-_- f‘ ]

Akodad M, Sathananthan J, et al. JCI 2021

Neo-skirt + coronary obstruction

Commisural alignment



THV-in-THV (TAVI in TAVI)
20% risc of LMCA obstruction (Sapien)

STJ>TVD
A STY> T

STJ

SH>TVH
VSD &) VSH

’

Low obstruction risk

4 ’
- -y 7 - > -
s 2ol
4
/ \ T\/

/\ SH /\ SH
TVH

Assess VSD, VSH to determine risk

Feasibility of TAV-in-TAV in terms of left-main obstruction risk
AVSD VSH -—\u.,..»-vso VSH —85VeD v

STJ2TVD

SH <TVH
V§D

STJ t/L
/

Assess VSD to determine risk

R AT VSD

N=311 (56.4%)
TAV-Iin-TAV
Yes: 311 (100%)
No: 0 (0%)

N=74 (13.4%)
TAV-in-TAV
Yes: 47 (63.5%)
No: 27 (36.5%)

N=166 (30.1%)
TAV-in-TAV
Yes: 75 (45.2%)
No: 91 (54.8%)

Tang, JACC 2019

30-day outcomes for aortic THV-in- TVT registry’
THV in high-risk or greater patients (n=116)
All-cause Mortality 5.3%
Cardiac Mortality 2.6%
All Stroke 0.0%
Moderate/severe PVL 4.2%
AV gradient mean (mmHg) 154
Device Success 98.3%
Permanent Pacemaker Implantation 7.9%
Major vascular complications 0.0%
Device thrombosis 0.9%




Up to 46%

selective angiography,
fishing with a coronary wire
or the use of a guide
extension catheter for
selective angiography.

After first
TAVR

of patients may require non-

Up to 23%
of patient’s risk sinus
sequestration and coronary
obstruction at time of
TAVR-in-TAVR.

Up to 78%
of patient’s after TAVR-
After in-TAVR may have
second inaccessible coronary
TAVR arteries

THV-in-THV (TAVI in TAVI)

20-50% risc of LMCA obstruction (Evolut)
leaflet ovehang

Patients with an evaluable CT scan 30 days after self expanding THV
(n=81)

l

(

Valve leafiet
plane below ST)

5% (4/81)

OBSTRUCTION

\

wow

N

Valve leafiet
plane above ST

95% (77/81)

/ F o, 1

| b ‘.-'1\
\\ '.
Qhaé

Valve leafiet plane above 5T

Wi
No neo-coronary cusps sealed
6% (5/81)

~

OBSTRUCTION RISK:

=

-

WiTH

Valve beaflet plane above ST)

tod

Ope neo- y cusp

36% (28/81)

OBSTRUCTION RISK:

UNKNOWN

4

-

30% (24/81)

OBSTRUCTION RiSK:

UNKNOWN

OBSTRUCTION RISK:
HIGH

Brian, Circulation 2020



TMVI — transseptal mitral valve-in-valve implantation

Ann

_

ulus'Area

6.0%

Vancouver,

Canada

17.8%

Vancouver,
Canada

Elective n=1973 Emergent

(1)

n=1973 (1)

12.8%
12.0%

1.3%

Istanbul, Turkey Istanbul, Turkey Bursa Turkey Southampton
n=94 (2 n=53 (3 =128 (4)
—49(5)

12.0%

Medicare
Database, US
n=1627 ()

11%

STS Database,

us
n=1096 (7)

Transseptal mitral

surgical ViV (n=1326)' R

All-cause mortality 5% 15.8%
Cardiovascular mortality 2.1% 3.7%
Stroke 1.1% 3.3%
Mitral valve reintervention 0.4% 0.8%
New pacemaker 1.4% 2%
Device thrombosis 0.2% 0.3%
Mean MVG (mmHg) 7.4 (£2.75) 7.0 (x2.94)




TTVI —transjugular tricuspid valve-in-valve
implantattion

Transjugular Sheath 21F 2x Lunderquist into PA ES 29 mm + 4 ccm + pace 150/min



"Nurse, get on the internet, go to SURGERY.COM,
scroll down and click on thg ‘Are you totally lost?'

——————



