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AORTALNI STENOZA

o 7

Nejcastejsi intervenovana chlopenni vada v Evropé
a Severni Americe

Postihuje 4-5% osob nad 65 let

Se starnutim této populace stoupa jeji prevalence

Aortalni skleroza — skleroticke zmeny chlopne bez
obstrukce prutoku - postihuje 25% osob nad 65
let

Nkomo VT, Lancet 2006;368:1005—1 1.
Otto CM, N Engl | Med 1999;341:142—7.
Otto CM. N Engl | Med 2008;359:1395-8.




AORTALNI STENOZA

Etiologie, patogeneze

Klinicky obraz

Diagnostika

Prubéh

Indikace terapie




PATOGENEZE

 Aktivni kalcifikace - proces podobny ateroskleréze
» Postiradiacni zmény - fibréza, kalcifikace

* Revmaticka etio - v rozvinutych zemich vzacna, neni
nemozna

* Vrozena predispozice

* Bi-, unikuspidalni chlopen

* Vzacné: familiarni hypercholesterolemie, hyperparathyreoza,

Pagetova nemoc, ochronoza, SLE

Copyright 2005 by Elsevier Science




PATOGENEZE

(a) Valve histology showing progression of the disease
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DIAGNOSTIKA

Echokardiografie

* Morfologie, vyznamnost vady, odpovéd’ levé komory, aortopatie, postizeni ostatnich chlopni

- CT
* Rozhoduijici pro hodnoceni pred TAVI
* Morfologie aortalni chlopné a aorty, hodnoceni pristupovych cest

* Kvantifikace kalcifikace aortalni chlopné - v dif dg. low flow low gradient AS

Invazivni koronarografie v ramci predoperacniho vysetreni pred korekci vady

MR k posouzeni rozsahu fibrézy LK
DPD sken — dg ATTR amyloidozy




HODNOCENI AS

» Morfologie aortalni chlopné

« Kvantifikace vady

» Morfologie ascendentni aorty, koarktace?
* Odpoved levée komory

« LVOT

« Postizeni ostatnich chlopni

* Odpovéd plicniho fecisté




MORFOLOGIE AORTALNI
CHLOPNE

Hinge point plane

Hinge points
= virtual ring

Hinge points

Guidelines ASE/EACVI 2017




MORFOLOGIE AORTALNI CHLOPNE

3% 32% 65%  collins, J Clin Pathol 2008
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MORFOLOGIE AORTALNI CHLOPNE

65% Collins, J Clin Pathol 2008
45% Roberts, Circulation, 2005




KVANTIFIKACE AORTALNI STENOZY

...vznikala na zakladé studii prirozeného prubéhu neoperované aortalni
stenozy, kde v max > 4 m/s a stredni gradient > 40 mm Hg byl spojen s

spatnou prognozou....

1. Maximalni rychlost (gradient)

2. Stfedni gradient
3. AVA




MEREN|{ TRANSAORTALNIHO PRUTOKU

APIKALNI 5-DUTINOVA PROJEKCE, 3-DUTINOVA PROJEKCE,
SUPRASTERNALNI

55 bpm |



ZJEDNODUgENA BERNOULLIOVA ROVNICE
AP=4. vz -v2) =mpAP =4V, % (pokudV <I m/s)
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AVA= (AREA o-VTlvor) /VTI o0




KVANTIFIKACE AS

—m
V max ,, (m/s) <2,5-3>

Str. grad (mmHg) <20 >40

AVA (cm?) >1,5 <1

AVAI (cm?/m?) >0,85 <0,6

Vmax _//Vmax ot >0,5 <0,25




MORFOLOGIE ASCENDENTNI AORTY

anulus
Valsalvovy siny
sinotubularni junkce

proximalni ascendentni
aorta =4 cm od anulu

A,B,C,D <40 mm, 20
mm/m?

CAVE Indexujte pfi maléem
vzrustu (Turne

' SY)  Guidelines ASE/EACVI 2015
: . e ‘ : .




KLASIFIKACE BIKUSPIDALNI AORTALNI CHLOPNE
A S NI SPOJENE AORTOPATIE
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AORTOPATIE SPOJENA S BAV

* 353 BAV vs 5| Marfanuv syndrom (MFS)
* Rychlost progrese tubularni BAV podobna jako u sinusu MFS,

* avsak k progresi nedochazelo u 43% BAV vs 20% MFS

, Detaint, D, Heart 2014 ;2:126-34.
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ODPOVED LEVE KOMORY

Koncentricka remodelace — hypertrofie — dilatace — pokles EF LK

Stupen zmén LK nekoreluje tésné se stupném stenozy
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ODPOVED LEVE KOMORY

Koncentricka remodelace — hypertrofie — dilatace — pokles EF LK

Stupen zmeén LK nekoreluje tésne se stupnem stenozy




AMYLOIDOZA (WTTTR) U 14% KANDIDATU TAVI

* AT TRact-AS

* 101 pacientu s AS, kandidatu TAVI,
8615 let, 46% muzi

* 99mTc DPD SPECT/CT

* 14% wtTTR amyloidozu, stejne
zastupeni muzu a zen,

* pouze tendence k nizsimu
gradientu u wtATTR p=0.11




PRIROZENY PRUBEH AS

* Aortalni skleroza (v, 20<2.0 m/s))

max

* 25% osob nad 65 let,
* Koreluje s ICHS

* Progrese k vyznamné vadé =10% do 5 let

* AS

 prumérna progrese
* V. max 0.3 m/s/rok
* str grad 7 mmHg/rok
* AVA 0.1 cm2/rok
e Znacna variabilita inter- i

intraindividualni !

* BAV

* 80% progreduje ke stenoze

* 20% k regurgitaci



KLINICKY OBRAZ A PRIROZENY PRUBEH AS

Onset
100 s Severe Symptoms
Latent Period l—) Angina
80 - (Increasing Obstruction,
S Myocardial Overload) Syncope
'E Failure
5 60-
w 0 2 4 6
3 —t Avg. Survival (Yrs)
20 -
Ross J, Braunwald E,
o 7 : : . : . ' : Circulation 1968 38

0 40 50 60 70 80  (Suppl) :61-7

ii ‘ ieil'il



JKLASICKA*“ AS SVYSOKYM GRADIENTEM, NIiZKOU AVA,

DOBROU EF LK
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,DISKORDANCE“ PARAMETRU

* AS s vysokym gradientem a nizkou EF

* AS s vysokym gradientem a AVA>1,0 cm?

* AS s nizkym gradientem a nizkou EF (klasicka LF LG AS)

* AS s nizkym gradientem a vysokou EF (>50%) (paradoxni LF LG AS)

* AS s nizkym gradientem a normalnim prutokem (normal flow, lo gradient)




|.AS SVYSOKYM GRADIENTEM A NIZKOU EF

» Tezke tlakove pretizeni leve komory — indikace k urychlene korekci vady

Vmax 447 cmls .
Vmean 299 cm/s .
Max PG 80 mmHg .
Mean PG 43 mmHg .
VTI 98.7cm .

/ L,/—w v\ VTI . «-H/\_ y




2. AVA=1,0 +V MAX24 AP=240 MMHG

* Vysoky transvalvularni prutok
* AR
» Zkrat napr. dialyzac¢ni

* Vyloucit reverzibilni priciny — horecka, hypertyreozz

* Hemodynamicky vyznamna vada




LOW GRADIENT AS
AVA<1.0cm? and MG<40mmHg

<50% LVEF > 50%
< 35 ml/m? SVi — > 35 ml/m?
«CLASSICAL» «PARADOXICAL» .
LOW-FLOW LOW-FLOW E g&l\éﬁfﬁ'gg
LOW-GRADIENT LOW-GRADIENT ;

Clavel MA, Eur Heart |
2016,37:2645-2657



3., KLASICKA LOW FLOW LOW GRADIENT“AVA<I|,0 +V
MAX <4 M/S,AP <40MMHG +EF LK<50%

* Dobutaminova echokg. 5-20 pg/kg/min

* Pozitivni vysledek
* Vzestup AVA —neni tézka AS
* Vzestup v max a AP — tézka AS

* Chybéni kontraktilni rezervy — negativni prognosticky faktor

* K rozliseni dvou klinickych situaci

» Tézka AS zpUsobuijici pokles EF
 Stredni AS s nizkou EF




LOW GRADIENT AS
AVA<1.0cm? and MG<40mmHg

<50%

«CLASSICAL»
LOW-FLOW
LOW-GRADIENT

«PARADOXICAL»
LOW-FLOW
LOW-GRADIENT

> 50%

|

SVi —— > 35 ml/m?

|

NORMAL-FLOW
LOW-GRADIENT

Clavel MA, Eur Heart |
2016,37:2645-2657



4. PARADOXNI LOW FLOW - LOW GRADIENT
AVA<| CM? +V MAX<4 M/S, AP<40MMHG + EF LK>50%

* Dusledek nizkého tepového objemu
* Stredni/tezka mitralni regurgitace

* Tezka trikuspidalni regurgitace

* Tezka mitralni stenoza

* Velky defekt komoroveho septa

* Tezka dysfunkce prave komory




4. PARADOXNI LOW FLOW - LOW GRADIENT
AVA<| CM? +V MAX<4 M/S, AP<40MMHG + EF LK>50%

* AVA 0,8 cm2
 Stredni gradient 30—40 mm Hg

* Tepovy objem <35 ml/m2 (LVOT pomoci 3D TEE, MSCT; CMR;
invazivne)

* Hypertrofie, mala LK, fibréza (dle MR) starsi pacienti, klinicky profil
podobny jako u pacienttu s HFpEF

* Dobutamin neprinosny

* Pozor na chyby méreni, mala BSA, tezka HT




,» | ROUBLEMAKER" LVOT?

* VTI LVOT by mélo byt méreno v prurezu, kde

meérime LVOT, avsak kazdé méreni je z jiné projekce

* Asymetrické kalcifikaty znesnadnuji spravné méreni
zTTE

* Rovnice kontinuity predpoklada kruhovity tvar

* Malé posuny vzorkovaciho objemu spojeny se

znacnou zmeénou rychlosti




KRITERIA ZVYSUJiCI PRAVDEPODOBNOST
TEZKE AS U LF LG AS + EF>55%

* Typicke symptomy, pro které neni jiné vysvétleni
* Starsi nemocni

* Hypertrofie LK (posoudit anamnézu HT)

* Nizke GLS

* CA skore z CT - muzi 2 3 000;zeny = | 600

Guidelines ESC 2021




5.,,NORMAL FLOWV - LOW GRADIENT*
AVA=1,0 +V MAX<4 M/S, AP<40MMHG + EF
LK>50% +TEPOVY OBJEM >35 ML/M?

* Pozor na chyby meéreni

g g -4 LOW GRADIENT AS

* Inkonzistence kriterii PN
\ 4
* Prognoza odpovida <810 LVER o
w 7 v < 35 ml/m? SVi > 35 ml/m?
stredni vade ‘ l |
LOW-FLOW LOW-FLOW
LOW-GRADIENT LOW-GRADIENT LOW-GRADIENT

* Dop. neklasifikovat jako

tezkou vadu

* Nutne peclive sledovani



GUIDELINES ESC 2021
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. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



$

©OESC/EACTS

. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)




TERAPIE AS

* Nahrada aortalni chlopné chirurgickou nebo katetrizacni cestou s hemodynamicky
vyznamnou vadou.
* u symptomatickych pacientt (v realném zivoté nebo pri zatézovém testu)
* u asymptomatickych se snizenou EF
* Je-li predpoklad priznivého efektu na zlepseni kvality Zivota a snizeni mortality a je-li predpoklad

preziti alespon | rok

* Balonkova aortalni valvuloplastika — pouze vyjimecné jako premosténi k nahradeé chlopné u
nestabilnich pacientu.

* Medikamentozni lécba ke zpomaleni progrese AS — neni dosud znama.




GUIDELINES ESC 2021
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low procedural risk i

. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)



‘ ! anagement @) patlents Wlt” severe ao

(9

low procedural risk

A) Symptomatic aortic stenosis

Intervention is recommended in symptomatic
patients with severe, high-gradient aortic steno-
sis [mean gradient >40 mmHg, peak velocity
>4.0m/s, and valve area <1.0 cm? (or <0.6 cm?/
m?)] 235236

Intervention is recommended in symptomatic
patients with severe low-flow (SVi <35 mL/m?),
low-gradient (<40 mmHg) aortic stenosis with
reduced ejection fraction (<50%), and evidence

of flow (contractile) reserve.***’

Intervention should be considered in sympto-
matic patients with low-flow, low-gradient

(<40 mmHg) aortic stenosis with normal ejec-
tion fraction after careful confirmation that the
aortic stenosis is severe? (Figure 3).

Intervention should be considered in sympto-
matic patients with low-flow, low-gradient
severe aortic stenosis and reduced ejection frac-
tion without flow (contractile) reserve, particu-
larly when CCT calcium scoring confirms severe
aortic stenosis.

Intervention is not recommended in patients

~ with severe comorbidities when the intervention

WWW-escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; Europe.

is unlikely to improve quality of life or prolong
survival >1 year.

Class®

lla

Level®




B) Asymptomatic patients with severe aortic stenosis

Intervention is recommended in asymptomatic
4 v anagement o! patients WItH . E A . .
patients with severe aortic stenosis and systolic

l LV dysfunction (LVEF <50%) without another
lla

cau se.9’23 8,239

Intervention is recommended in asymptomatic

patients with severe aortic stenosis and demon-

strable symptoms on exercise testing.

Intervention should be considered in asympto-
matic patients with severe aortic stenosis and

systolic LV dysfunction (LVEF <55%) without

another cause.”240241

Intervention should be considered in asympto-
matic patients with severe aortic stenosis and a

lla
sustained fall in BP (>20 mmHg) during exercise

Intervention should be considered in asympto-
matic patients with LVEF >55% and a normal

exercise test if the procedural risk is low and

one of the following parameters is present:

e Very severe aortic stenosis (mean gradient

. v > C >60 mmHg or Vimax >5 m/s).”**
— e Severe valve calcification (ideally assessed by lla

CCT) and Vax progression >0.3 m/s/
164,189,243

low procedural risk

www.escardio.org/guidelines (Furonean Heart lotrnals 2021 — doi- 10 1092 /etirhearti/oha year.



OPERACE VS.TAVI @ESC

e

and operable

¥ l l l
. o 2021 ESC/EACTS Guidelines for the management of valvular heart disease
www.escardio.org/guidelines (European Heart Journal; 2021 — doi: 10.1093/eurheartj/ehab395; European Journal of Cardio-Thoracic Surgery; 2021 — doi: 10.1093/ejcts/ezab389)

Suitable for TF TAVI

©OESC/EACTS




OPERACE VS.TAVI

SAVR is recommended in younger patients who

are low risk for surgery (<75 years and STS-
ﬂ PROM/ EuroSCORE Il <4%) or in patients who
$ are operable and unsuitable for transfemoral TAVI.

®

TAVlis recommended in older patients (>75
years), or in those who are high-risk (STS-PROM/
EuroSCORE Il >8%) or unsuitable for surgery.

~isk

oM/
8%)
4
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2021 ESC/EACTS Guidelines for the management of valvular heart disease

SAVR or TAVI are recommended for remaining

patients according to individual clinical, anatomical

v and procedural characteristics.

(or as soot
if symptc
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OPERACE VS.TAVI

SAVR is recommended/n younger patients who

are low risk for surgery\ (<75 years and ST§S-
ﬁ PROM/ EuroSCORE Il <#%) or in patients who
OW Pt
¢ are operable and unsuitable for transfemoral TAVI.

®

TAVlis recommended in older patients (>75
years), or in those who are high-risk (STS-PROM/
EuroSCORE Il >8%) or unsuitable for surgery.
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2021 ESC/EACTS Guidelines for the management of valvular heart disease

SAVR or TAVI are recommended for remaining

patients according to individual clinical, anatomical

v and procedural characteristics.

(or as soot
if symptc
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PREZITIV HEMODYNAMICKYYCH SKUPINACH
PACIENTU S AVA<0,6 CM2/M2

A B
= GROUP 1 : Normal flow, high gradient GROUP 2 : Normal flow, low gradient
& 100
=35 L . T,__.‘_ —
i Surglosl 1-\"1.1 Surgical
80 Leaeq 80 Ty
:
Emmm-. L ------ . 14
. il oo Operace vs. konzervativni postup
& 60+ &£ 60
g g
H £
3 3
i 40 @ 40
P=0.01 P=0.002
20 20
Nb. pts. at risk Nb. pts. at risk
122 80 61 47 102 86 55 41
30 19 10 8 91 7 30 13
0 T T 1 0 T T T
0 1 2 3 0 1 2 3
Follow-up time (years) Follow-up time (years)
C ; ; ; D
100*} GROUP 3 : Low flow, high gradient p GROUP 4 : Low flow, low gradient
-:- ----- Surgical F""L_L_
80+ } "'ﬂ_ Surgical
\ 80 —————
] T '
| L==
0_3 60 - :.-1' g 60 Medical
- - . E
i ] 5 :
40 40
<000 L . Dumesnil, J. G.. Eur Heart J
Medical .
- 2009:ehp361v1-361
Nb. pts. at risk Nb. pts. at risk
30 21 4 22
14 7 23
1 1 é

Follow-up time (years)

Follow-up time (years)



ZENA 67 LET

* |55 cm, 104 kg, BMI 43,3

* Arterialni hypertenze

I I I PHILIRPS 2511112015 10:24:20 TIS0.1 MI 0.3
* Dyslipidemie

CX7-2tITEE

M

* Hyperurikemie
* St.p.operaci zalduku Billroth |, pro benigni tu 2013

* Lecena pro mikrocytarni hypochromni anémii 2013

* Chodi o dvou francouzskych holich, NYHA lll, bez

stenokardii

e Lab: GF MDRD 0, 34 ml/min/1,73 m2 G3b

‘PAT T: 37.0C
PHILIPS TEE T: 37.2C
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SKG

ACS -ostialni stenoza kmene, tésna stenoza RIA
proximalné, RC tésna bifurkacni stenoza RMS I

ACD tésna stenoza proximalné, vyznamna

stenoza na male RIVP
Euroscore Il 4.98 %




REPRESENTATIVE AORTIC PRESSURE, FLOW VELOCITY
AND VASCULAR LOAD PLOT IN HEALTHY YOUNG AND

ELDERLY PATIENTSVERSUS
ONE WITH AORTIC VALVE STENOSIS




CENTRAL ILLUSTRATION Diagnostic Confirmations and Therapeutic Managements in Severe Aortic Stenosis

Patients With Cardiac Amyloidosis

Cardiac Amyloidosis
5 O CA Red Flags

» Clinical: 265 years, Male, carpal tunnel syndrome

Aortic Stenosis

AS Features in Patients
with CA

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

* ECG: Low-voltage despite LVH, [,
P Pseudo-infarction pattern &,

» Biomarkers: Disproportionate elevation \
of troponin and BNP

« Aortic valve amyloid infiltration

« Faster AS progression?

¢

» 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

« Confirm TTR-CA: Grade 2 or 3 cardiac |
uptake on bone scintigraphy with
negative blood or urine monoclonal L
light chain -

+ Exclude CA Diagnosis: Grade O 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

Temacle, J. et al. J Am Coll Cardiol. 2019;74(21):2638-51.

Confirm AS Severity

» AV Calcium Score by Non-Contrast CT

->1,200 AU in women
-22,000 AU in men

\

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

11/10/2021




AVA
ZAKON KONTINUITY TOKU: S.V = KONST.

CONTINUITY EQUATION USED TO DETERMINE AORTIC VALVE AREA

Blood flow SV ay

Stroke volume

, at the level of
Z the aortic valve

SVivor

Stroke volume
at the level of
-~ AV level the left

8 ventricle

5 LVOT level outflow tract

Continuity equation

SVivar =[BVay
CSALVOT x VTILVOT - CSAAV X VTIAV

CSAxy =[FSAor x VTiivor
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S5-1/Adult
FR 48Hz

16cm cw
& % * Vao =5.0m/s

2D
WF 225Hz

 Str. gradient 260 mm Hg

N
700 cmis

527 cmis

196 mmHg

Mean PG 124 mmHg,,
VTI 202 cm




ZMENY TRANSAORTALNIHO PRUTOKU

FR 49Hz
16cm
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C 50
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2D
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P Low

Rozdilné pInéni pfi FiS, gradient Rozdilné pInéni, ES vs. post ES stah
ze 3-5 stahu nebo

reprezentativni stah

/

Loy

B / : 3 | -
/ 4 ; Y },)
: / -7 Iy



cw cw

65% 75%
1.8MHz 1.8MHz
WF 225Hz : WF 225Hz

i

P - ﬂ s/ f\
+ AV VTI — ! - 568 cm/sh =
AT Vmax  700emis g -— 129 mmHg imls

Vmean 527 cmis [0

MaxPG 196 mmHg [l .
Mean PG 124 mmHg, RN
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Fixovana obstrukce Dynamicka subaortalni
Aortalni stenoza obstrukce, HKMP
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