€ TERTY
o< s,

8

N
Strypes®

CULTATy,
& S 1y,

O&l{)

77'918 . ““(\

Co nam maiji fict zobrazovaci metody u TAVI ?

Hana Linkova
Kardiologicka klinika FNKV a 3.LF UK
Praha


http://www.fnkv.cz/fn_main.htm

Aortalni stendza

Aortalni stendza (AS) je nejcastéjsi chlopenni vadou

v Evropé () a Severni Americe, vyzaduijici chirurgicky

zakrok nebo transkatétrovou implantaci.

Jeji prevalence stoupd v diisledku starnuti populace Yadgir S, Circulation

2020



TAVI vs SAVR

The NEW ENGLAND JOURNAL of MEDICINE

’ ORIGINAL ARTICLE

The NEW ENGLAND
]O URNAL o MEDICINE Transcatheter Aortic-Valve Replacement with

a Self-Expanding Valve in Low-Risk Patients

ESTABLISHED IN 1812 MAY 2, 2019 VOL. 380 NO. 18

M.D L.:: '3‘ (@) H::“ M.D

Transcatheter Aortic-Valve Replacement with a Balloon-
Expandable Valve in Low-Risk Patients

» TAVI je noniferiorni nez VR ve 2 -letém sledovani u pacient( s nizkym rizikem

» Vyskyt cévnich komplikaci, implantace KS, nové vznikly LBBB a paravalvuldrni regurgitace je
konzistentné vyssi po TAVI, ackoliv novym designem chlopni byla snizena

» Naopak zavazné krvaceni, akutni poskozeni ledvin a nové vznikly AF jsou ¢astéjsi po SAVR

» Rychlejsi rekonvalescence po TAVI, kratsi hospitalizaci a rychly ndvrat k béznym ¢innostem.




Indikace k TAVI —soucasna doporuceni

Intervention likely to be

LVEF < 50% «\E—‘ Symptoms « Y -+ of benefit (after assessment of
comorbidity and frailty)
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prognosis and ——— Y ——— HeartTeam evaluation
low procedural risk 1
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Patients < 75 years at
low-risk for SAVR
(STS-PROM/
EuroSCORE || < 4%)
OR
Unsuitable for TFTAVI
and operable

!

SAVR

Educate patient and
reassess in 6 months
(or as soon as possible
if symptoms occur)

Patients = 75 years
OR

Unsuitable/High risk
for SAVR (STS-PROM/
EuroSCORE Il > 8%)
AND
Suitable for TF TAVI

! l
SAVR

or TAVI
TAVI

All other patients

Recommended mode of intervention in patients with aortic stenosis

2017 VHD Guidelines Class

The choice for intervention must be
based on careful individual evaluation
of technical suitability and weighing of
risks and benefits of each modality. In
addition, the local expertise and
outcomes data for the given
intervention must be taken into
account.

2021 VHD Guidelines

The choice between surgical and
transcatheter intervention must be
based upon careful evaluation of
clinical, anatomical and procedural
factors by the Heart Team, weighing
the risks and benefits of each |
approach for an individual patient.
The Heart Team recommendation
should be discussed with the patient
who can then make an informed
treatment choice.

Class

Klinické faktory: chirurgické riziko ,vék, prechozi
operace srdce, krehkost, aktivni IE

Anatomické faktory: pristupy, riziko PPM, deformita
hrudnik, stp. RT, rozméry prstence, bikusp.chl.
morfologie chlopné nepfizniva pro TAVI ( napf.

odstupy koron. tepen)

Stavy vyzadujici soucasnou intervenci: ICHS, tézka
mitralni/ trikuspiddlni vada, dilatace AA



TAVI — pocty vykon(
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Soucasné dostupné katetrizacni nahrady

Bevice Manufacturer Material Deployment Vabve Access SAPIEN 3 Evolut PRO/R
lecation
Raute Manufacturer Edwards Lifesciences Medtronic
Available sizes (mm) 20 23
23 26
Medtronic <olf. Supra- Retrograde
26 29
Expandahle annutar
Pordne 29 34
Nitingl Annular range TEE (mm) 16-28 17/18-30 (17 for valve-in-valve only)
Deployment Ball dabl Selfs dabl
Frame Cobalt-chromium Nitinol
Frame height (mm) 18-22.5 45 (46 mm for 34-mm valve)
Pericardial leaflets Bovine Porcine
Valve function Intra-annular Supra-annular
Repositionable No Yes
Edwards Ballaon- Intra- "‘"-‘f;s"“' Ascending aorta fixation No No
Lifesciences Bowine Expandable annular
Nitingl Retragrade Access routes Transfemoral Transfemoral
Transapical Transaxillary
Transaortic Transaortic

Transfemoral delivery sheath size 14F (16F for 29 mm valve) 16F

Boston Mechanical intra- Aetrograde:
Sdentific Bowine expansan anrular
Nitinal
Latus
St Jude Bowine Self- Intra- Retrograde
Medical Nitinol Expandable annular
Partico
Jena-Vale Self- Intra- Anterograde
Iera Technology Parcine Expandatie annutar &
vale Aortic Aintrograde
roat
Mtinol

FranconeEuropean Radiology 2020; 30:2627-2650



Role zobrazovacich metod u TAVI vC. indikace k vykonu

Urceni velikosti prstence
3D postprocesing méreni

Bikuspidalni ao chlopen
Morfologie, velikost
anulu, kontomitantni
aortropatie

HorizontdlIni aorta,
Anatomické varianty
koron. tepen

Aortalni regurgitace
Mnozstvi ca aortalni
chlopné

Velikost prstence, Sife Ao

LF-LG AS
DSE echo
LVOT plocha 3 D imaging
CT calcium scére

PPM
Echokardiografie vs.CT
Prognosticky vyznam?

konkomitatni vady
MR, TR
potreba katetrizacni |éCby

Valve in valve
Pric¢ina selhani
bioprotézy
Velikost protézy
Riziko obstrukce
kororndrnich tepen

Trombodza TAVI
Echo vs CT diagndza
Klinicky vyznam
Lécba



Anatomie aortalni chlopné

Anatomic
VA junction

- Sinutubular junction
—

Anatomic ventriculo-
arterial junction

Virtual ring formed by

joining basal attachments of

aortic valvar leaflets
Virtual ring fomnd by
joining basal attachments
of aortic valvar leaflets
£ .74

a: Sinotubular junction
b Acrtoventricular junction
€ Virtual sortic annulus




Echokardiografie

KatetrizaCni vysetreni

CT vysetreni

Magneticka rezonance




KatetrizaCni vysetreni

Magneticka rezonance




Echo - vysetreni pred TAVI

» echokardiografie zhodnoceni vyznamnosti AS

» anatomie chlopné

» funkce levé komory, pfitomnost hypertrofie LK, GLS

» funkce pravé komory

» konkomitantni vady

» indikace k intervenci ( low gradient AS, zatéZzové testy, asymptomaticka aortalni stenoza)



Zhodnoceni vyznamnosti aortalni stenozy

Echokardiografie:

- klicova pro potvrzeni diagndzy a zavaznosti

- detekci sou¢asného onemocnéni dalsi chlopné
- patologie aorty a pro informace o progndze
Zakladni echokardiografické parametry:

DalsSi parametry

stfedni tlakovy gradient (nejrobustnéjsi parametr)
maximalni transvalvularni rychlost (V max)

plocha chlopné (AVA)

SV; nizky prutok =tepovy objem (SVi) <35 ml/m?

bezrozmérny dopplerovsky index; <0,25 vysoka
pravdépodobnost tézké AS
GLS > - 15% riziko klinického zhorseni v¢. NS




Meéreni LVOT

VTlor 24cm, VTl,, 103cm Predikované LVOT
AVA LVOT diam 22mm AVA 0,9cm?2 70kg/156cm BSA 1,7cm?2
\ LVOTd = (5,7xBSA) + 12,1
LVOTd = 21,8mm

AVA LVOT diam 18mm AVA 0,6cm?2



Méreni anatomickych patametri pred TAVI

1 AA diameter
AA max diameter
AA min diameter
AA circumference
AA area




Vyznamnost aortalni stenozy

Modifikovana Bernoulliho rovnice
(AP=4v?) k vypoltu gradient

Maximalni a stfedni AV gradient je
derivovany z CW krivky na aortalni chlopni

AVA —rovnice kontinuity  AVA=(LVOT,_, x LVOT,,) Y max(m/s) e >0
AV, PG mean (mmHg) <20 20-40 > 40

AVA cm? >1,5 1,0-1,5 <1,0

AVA (cm?/ m? > 0,85 0,60-0,85 <0.6

V max ,./Vmax o > 0,50 0,25-0,50 <0,25



Low gradient AS

AV £ 1 cm2PG mean < 40 mm Hg
<50% < EF LK 7 >50% \
l <35 ml/m2 >35 ml/m2
~Klasicka® w Paradoxni ‘{r ":| NF-LG ‘6{ |
LF-LG- LF-LG -y

Heterogenni populace zahrnujici pacienty s vyznamnou i stfedné vyznamnou AS,
chyby v méreni, nekonzistence méreni AVA a gradientd jsou hlavnimi zdroji Spatné
klasifikace ( nadhodnoceni AS). Zhodnoceni zUlstava vyzvou



Low flow - low gradient AS

LVEF <50%, AVA <1.0 cm?, PG mean <40 mm Hg, SV < 35 ml/m?
(Cl< 3,01/min/m?)

v' 5-10% populace s AS, ¢astéji muzi, ¢asto asociovana

s ICHS
v’ Pti¢ina: afterload mismatch pfi AS a/nebo
konkomitantni onemocnéni myokardu ( ICHS)

v Prognéza: Group 11, Valve Replacement §

< 50% preziva 3 roky pfi konz. postupu
operacni riziko 6- 33% ( 46-79% ma
konkomitantni ICHS, ktera ma negativni .

Patient Survival (%)

Group 11, Medical Treatment

0 50 100
dopad bez ohledu na vyznamnost Folow-up Time (Months)

Krucidlni je rozliSeni mezi stendzou a pseudovyznamnou
stendzou




Low flow - low gradient AS

LOW FLOW LOW GRADIENT AORTIC STENOSIS

l_ LOW-DOSE DOBUTAMINE ECHOCARDIOGRAPH\"—J'

Flow reserve: ASVI = 20% No flow reserve: ASVI < 20%
Mean AVG 2 40 mmHg Mean AVG < 40 mmHg Mean AVG < 40 mmHg ___, Calculate projected AVA
+ AVA <€ 1.0 cm? + AVA > 1.0 cm? + AVA < 1.0 cm? if flow rate 2 20%

+ CT AV calcium score

|
! l | ! !

True Severe AS Pseudo-severe AS True Severe AS Pseudo-severe AS Indeterminate AS
w - J l l
Surgery Medical therapy Surgery Medical therapy Surgery or

Medical therapy




Konkomitantni vady u pacient( podstupujicich TAVI, MR

Impact of mitral regurgitation aetiology on the outcomes of
transcatheter aortic valve implantation

Philipp M. Doldi'2, MD, MSc; Julius Steffen'2, MD; Lukas Stolz', MD; Julius Fischer!, MD;
Thomas J. Stocker'?, MD; Martin Orban'?, MD:; Hans Theiss!, MD; Konstantinos Rizas'?, MD:
Sebastian Sadoni*, MD; Christian Hagl®, MD; Steffen Massberg'?, MD; Jorg Hausleiter'?, MD;
Daniel Braun'?, MD, MHBA; Simon Deseive'**, MD

1. Medizinische Klinik und Poliklinik I, Klinikum der Universitdt Miinchen, Munich, Germany; 2. Munich Heart Alliance,
German Center for Cardiovascular Research (DZHK), Munich, Germany; 3. Herzchirurgische Kiinik und Poliklinik, Klinik

der Universitdt Miinchen, Munich, Germany
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Survival of TAVI patients according to MR severity

0.75
=
%
2
]
= 050
g
=
=
wr
0.5
— None/MR 1+
p<0.0001 — MR 2+
— MR 23+
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0 365 730 1,095
Time (days)
Number at risk e e
None/MR 1+ 2,520 1,750 1,460 1,021
MR 2+ 482 335 273 200
MR 23+ 149 100 80 51

Background: Concomitant moderate/severe mitral regurgitation (MR) is observed in 17-35% of patients
undergoing transcatheter aortic valve implantation (TAVI) and contributes to a worse prognosis. Studies
analysing outcomes in patients undergoing TAVI with different MR aetiologies, including atrial functional
MR (aFMR), are lacking.

Aims: We aimed to analyse outcomes and changes in MR severity in patients with aFMR, ventricular func-
tional (vFMR) and primary mitral regurgitation (PMR) following TAVL

Methods: We analysed all consecutive patients with at least moderate MR undergoing TAVI between
January 2013 and December 2020 at the Munich University Hospital. Characterisation of MR aetiology
was performed by detailed individual echocardiographic assessment. Three-year mortality, changes in MR
severity and New York Heart Association (NYHA) Functional Class at follow-up were assessed.

Results: Out of 3.474 patients undergoing TAVI, 631 patients showed MR =2+ (172 with aFMR, 296 with
vFMR, 163 with PMR). Procedural characteristics and endpoints were comparable between groups. The
rate of MR improvement was 80.2% in aFMR patients, which was significantly higher compared to both
other groups (VFMR: 69 4%:; p=0.03; PMR: 40.8%; p<0.001). The estimated 3-year survival rates did not
differ between aetiologies (p=0.57). However, MR persistence at follow-up was associated with increased
mortality (hazard ratio 1.49, 95% confidence interval: 1.04-2.11; p=0.027), mainly driven by the PMR sub-
group of patients. NYHA Class improved significantly in all groups. In patients with baseline MR =3+, the
PMR aetiology was associated with the lowest MR improvement, the lowest survival rates and least symp-
tomatic improvement.

Conclusions: TAVI reduces MR severity and symptoms in patients with aFMR, vFMR and less-pro-
nounced PMR. The presence of aFMR was associated with the greatest MR severity improvement.



Plicni hypertenze a TAVI

O’Sullivan et al




GS=-14.7%

Cardiac Amyloidosis

CA Red Flags

* Clinical: 265 years, Male, carpal tunnel syndrome

+ ECG: Low-voltage despite LVH,
Pseudo-infarction pattern &,

+ Biomarkers: Disproportionate elevation
of troponin and BNP

+ TTE: Severe biventricular hypertrophy,
Myocardial granular sparkling, Severe
LV longitudinal systolic dysfunction
with apical sparing

* CMR: Extensive LV LGE and elevated
ECV values

Confirm Diagnosis of CA

uptake on bone scintigraphy with
negative blood or urine monocional

+ Confirm TTR-CA: Grade 2 or 3 cardiac '§
light chain

« Exclude CA Diagnosis: Grade 0 cardiac uptake
on bone scintigraphy with negative
blood or urine monoclonal light chain

« Prevalence of TTR-CA in AS: up to 15%

Therapeutic
Management of CA
+ AL-CA: Chemotherapy

« TTR-CA: TTR stabilizer in patients with HF
+ Heart Management: CHAD-STOP

Aortalni stendza a TTR amyloidoza

G5=-14.3%

AS Features in Patients
with CA

+ High prevalence of paradoxical
low-flow, low-gradient AS

Z

‘ i

+ Aortic valve amyloid infiltration

+ Faster AS progression?

¥

Confirm AS Severity

« AV Calcium Score by Non-Contrast CT
- 21,200 AU in women
- 22,000 AU in men

4

Therapeutic
Management of AS
|+ Evaluation by Heart Team
+ TAVR In low-flow, low-gradient severe AS

« TAVR in high-gradient AS with depressed
LV systolic function

+ SAVR or TAVR according to surgical risk in
high-gradient AS with preserved LV systolic
function

+ Medical treatment alone in patients with
high risk of AVR futility

GLS=-9.4%

9-15 % starsich pacientd s AS ma TTR amyloiddzu

Ternacle J et al. JACC 2019



Echokardiografie

Magneticka rezonance
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Katetrizace srdecni — koronarografie , aortografie,
cévni pristupy

934 ENKV, Pral
06.01.2015

95n9

ACD ACS Aortografie Pristupové cesty




Aortografie

NCC

Tradicni projekce

LCC

RCC

NCC

Projekce s prekrytim cipU




Echokardiografie

KatetrizaCni vysetreni

Magneticka rezonance




Zhodnoceni vyznamnosti aortalni stenozy —kalciové skore

Prahové hodnoty (Agastonovy jednotky) pro
vyznamnou AS:

_ mai ey

Vysoce pravdépodobna >3000 > 1600
Pravdépodobna >2000 >1200
nepravdépodobnd < 800 < 800

Mild AVC. Score = 200 AU Moderate AVC. score = 800 Severe AVC. Score = 2000 Messika-Zeitoun et al EHJ 2014



CT meéreni zakladnich parametra pred TAVI

*02.09.1940
12.11.2014
09:39:07
1396 Sn'1

RDG FnKV
SOMATOM Definition AS+
FFS




CT prstenec a koren aortalni chlopné

Prstenec rozmer Diametry Valsavovych sin(
23,4x29,8mm Levy

Perimetr Pravy

84,5mm Nekoronarni

Plocha prstence
555,9mm




Méreni prstence a plochy LVOT




CT — méreni parametru pred TAVI

Odstup RCA ‘e Odstup LCA
vyska vyska




Meéren

’

uhlu aorty- horizontalni aorta

RA@HGH
CAUDIZ
kV 79
mA




CT —valve in valve

ring outside St. Jude Trifecta 21 Perpendicular Plane

Angio Angio
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e
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3BULBL CRA1T LAD12 LCA: CAU23 RAO13

ring inside with pannus | VTC to RCA; LCA Hockey Puck (VR)

RAO: 69°*
Cranial: 43°
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LCC: RAD1S CAU24




Access Site:

- pristupove cesty

©10,6/11,4mm

Avg ©11,0mm

©9,4/9,9mm

%

Avg. @ 9,7 mm
©9,0/102mm

&

L

Avg @ 9,6 mm

Stretched Vessel - Right Iliac | |

Stretched Vessel - Left Tliac

?10,4/11,1mm

o
Avg. @ 10,8 mm

©10,6/11,6 mm

Avg. @ 11,1 mm
_

©9,5/10,7 mm

Avg. @10,1mm
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CT- pristupove cesty

Avg 0 6,7 mm

©4,3/51mm

A
i
Avg. 04,7 mm

©40/55mm
%

Avg. 04,7 mm

20,7/1,0mm

Avg 00,9 mm

@4/47/:51 mm
-

Avg.@ 4,7 mm

056/7.2mm
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Stretched Vessel - Left Iiiac
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Echokardiografie

KatetrizaCni vysetreni




Aortalni stendza, stadia onemocneéni

PROGRESSIVE Myocardial Imaging
AORTIC STENOSIS Remodeling Response Technique
IHE[$~
Cellular TTE
hypertrophy CMR
l A
Supply-demand Ischemila
Mechanical stress Diffuse CMR T1 mapping
Anglotensin Il = . d .
Myocyte cell death fibrosis Global longitudinal strain
Myofibroblast Infiltration
CMR LGE
Global longitudinal strain
Y /

CLINICAL EVENTS,
HEART FAILURE

JACC; Cardiovascular imaging 2019

e difuzni fibréza myokardu
— C¢asnéjsSi faze onemocnéni, reverzibilni
- MRI T1 mapping ( stanovenim ECV %)
- echokardiografie - funkéni duasledky
fibrozy (diastolicka dysfunkce a GLS)
* fokdlni fibr6za myokardu
- pokrodilé stadium onemocnéni
- MRI - LGE ve strednich ¢astech
myokardu je marker dekompenzace a
ukazatel horsi progndzy pacientd

Mild Moderate Severe




Magneticka rezonance — zobrazeni aorty

- Excelentni shoda pri méreni korene
aorty

- Horsi vysledky pri méreni
pristupovych cest

- Casova naroénost

- Vysoka cena

- Malé zkusSenosti operator(

Pamminger, M, European Radiology, 2020




TAVI je zavedenad lécba pacientl se symptomatickou téZzkou AS.

Tato |écba je bezpecna a proveditelna u bikuspidalni AS, degenerované

bioprotézy a v nékterych pripadech u aortalni regurgitace.

CT se stava ustrednim zobrazovaci technikou pro planovani zakroku

(nejen posouzeni anatomie u pacientu pred TAVI a zhodnoceni, patologie aorty, ale i dopliujici

informace u pacientl s low flow AS, vypoct hybridni AVA a planimetrické méreni AVA).
Multimodalni zobrazovani integruje funkcni a anatomické informace



Dékuji za pozornost



