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Vyznamna aortalni stendza, uskali kvantifikace pred
intervenci na aortalni chlopni
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Patofyziologie aortalni stenozy
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Aortalni stenodza

Vmax < 2.9m/s PGmean < 20 mmHg

vyznamna
Stredni

V max. (m/s) 2.6-2.9 3.0-4.0
PG mean (mmHg) <20 20-40 >40
2 -
AVA (cm?) s Lb=ls <L Vmax 3-4m/s PGmean 20-40 mmHg
iAVA (cm?/m?) >0.85 0.60-0.85 <0.6
V- max ./ V max or >0.50 0.25-0.50 <0.25

Vmax >4m/s PG mean >40mmHg



Aortalni stendza a leva komora
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Aortic sclerosis Mild-to-moderate aortic stenosis Severe aortic stenosis

Progresivni hemodynamicka obstrukce

apoptaza,
fibréza

symptomy

- afterload

. Left
| > ventricular |
hypertrophy

: Heart failure
Systolic dysfunction

LGE

Specifické znaky

Mitralni vtok a TDI Ejekéni frakce
GLS

MRI long. funkce PFevzato a upraveno dle Shah SM, et al. Open Heart 2023;10:002244

Nespecifické znaky




Aortalni stendza- stupneé srdecniho postizeni
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Pfevzato a upraveno dle P. Genereux, et al., European Heart Journal, 2017. 38 (45); 3351-3358,



Soucasna doporuceni

Symptomaticti pacienti

Intervence je doporucena u symptomatickych nemocnych s tézkou aortalni stendzou s vysokym gradientem
(stredni gradient = 40 mm Hg, V., =2 4 m/s a AVA < 1 cm? [nebo < 0,6 cm¥m? BSA]).

Intervence je doporucena u symptomatickych nemocnych s AS s nizkym priatokem (SVi < 35 ml/m?), nizkym

gradientem < 40 mm Hg a sniZzenou EF LK (< 50 %) po peclivém potvrzeni tézké AS. --

Intervence by méla byt zvazena u symptomatickych nemocnych s tézkou AS s nizkym priatokem (SVi < 35 ml/m?) lla
a nizkym gradientem (< 40 mm Hg) s normalni EF LK (= 50 %) po peclivem potvrzeni tézke AS.?

Asymptomaticti pacienti

Intervence je doporucena u asymptomatickych pacientid s tézkou AS a EF LK < 50 %, pokud dysfunkce neni
zpusobena jinou pricinou.

Intervence by méla byt zvazena u asymptomatickych pacientd (potvrzeno normalnim zatézovym testem, je-li to
mozne) s tézkou AS s vysokym gradientem a EF LK = 50 % jako alternativa k peclivému aktivnimu sledovani, pokud lla
je riziko zakroku nizke.

Intervence by méla byt zvazena u asymptomatickych pacienti s tézkou AS a EF LK = 50 %, pokud je proceduralni
riziko nizké a je pritomen alespon jeden z nasledujicich parametrd:
* velmi tézka AS (stfedni gradient = 60 mm Hg nebo V., > 5 m/s),
= téZka kalcifikace aortalni chlopné (idealné stanovené CT) a progrese V., =2 0,3 m/s/rok, la
* vyznamné zvyseny BNP/NT-proBNP (> trojnasobné zvyseni oproti normalni hodnoté pro dany vék a pohlavi
potvrzené opakovanym méfenim, bez jiné vysvétlujici pficiny),
* EF LK <55 % bez jiné vysvétlujici priciny.

Intervence by méla byt zvazena u asymptomatickych pacienti s tézkou aortalni stenézou a trvalym poklesem lla C
krevniho tlaku o > 20 mm Hg béhem zatézového testu.




Vyznamna aortalni stendza

High Gradient AS Low Gradient AS
MG = 40 mm Hg AVA = 1.0 crm®, AVAI = 0.6 env/m?®
(AVA = 1.0 cm® and AVAI = 0.6 cm®/mv) and MG < 40 mm Hg
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Konkordantni kritéria
AS s vysokym gradientem [PG mean =40 mmHg, Vmax = 4,0 m/s, AVA <1 cm? (nebo £ 0,6 cm¥m?)]
je povaZovana za zavaznou bez ohledu na funkci levé komory a pritokové podminky.




Vyznamna aortalni stendza

High Gradient AS Low Gradient AS
MG = 40 mm Hg AVA = 1.0 crn®, AVAI = 0.6 cm?/m®
(AVA = 1.0 cm® and AVAI = 0.6 cm®/m) and MG < 40 mm Hg
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Diskordantni kritéria
* AS s nizkym pratokem a nizkym PG se sniZzenou LVEF (PG mean <40 mmHg, AVA <1 cm2, SVi <35 ml/m2, LVEF <50 %).
* AS s nizkym pratokem a nizkym PG se zachovanou LVEF (PG mean <40 mmHg, AVA <1 cm2, SVi <35 ml/m2, LVEF >50 %).
* AS s normalnim priatokem a nizkym PG se zachovanou EF (PG mean <40 mmHg, AVA <1 cm2, SVi >35 ml/m2, LVEF >50 %).




Multimodalni zobrazeni u AS




Kvantifikace AS
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Aortalni stenoza, echokardiografie

*= hodnoceni LVEF

= markery diastolické dysfunkce

= regiondlni tloustka stény LK

= klasifikace geometrie LK - normalni, koncentrickou remodelaci, koncentrickou
hypertrofii a excentrickou hypertrofii

= globalni longitudinalni strain (GLS)




Zhodnoceni vyznamnosti aortalni stenozy —kalciové skore

Agatston score kombinuje plochu kalcia a maximalni
Prahové hodnoty (Agastonovy jednotky) pro & € P

vyznamnou AS: denzitu.
. Vysledek: AU (Agatston units).
I R

Vysoce pravdépodobna >3000 > 1600 Vy'lhody nativni CT Nevyhoda nativniho CT
evelmi reprodukovatelné, *Spatneé odlisuje:

Pravdépodobnd >2000 >1200 enezavislé na flow, * fibrotickou tkan,
enezavislé na EF, * leaflet thickening,

nepravdépodobnad < 800 < 800 evelmi dobré pro LF-LG AS « mékkou degeneraci.
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*HR: 3.90 (2.19-6.78); p < 0.001
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Mild AVC. Score = 200 AU Moderate AVC. score = 800 Severe AVC. Score = 2000 Follow-Up, (Years)

Severe AVC: —— No Yes

Pawade T, Circulation 2018



CT kalciové skore

Relative Frequency
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Taken from Pawade et al. JACC Taken from Cartlidge et al. Heart. 2021
Cardiovasc Imaging. 2019



Aortalni stendza a MRI
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PROGRESSIVE Myocardial Imaging
AORTIC STENOSIS Remodeling Response Technigue
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Uskali kvantifikace




Uskali kvantifikace — echokardiografie
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Uskali kvantifikace, méreni LVOT

[@THF
1 LVOT Diam 2.2 cm

VTl or 24cm, VTl,, 103cm Predikované LVOT
AVA LVOT diam 22mm AVA 0,9cm?2 \ 70kg/156cm BSA 1,7cm?2

LVOTd = (5,7xBSA) + 12,1
AVA LVOT diam 18mm AVA 0,6cm?2 LVOTd = 21,8mm

Chyby v méreni LVOT

LVOT neni kruhovy = spiSe elipticky
2D echo vede k podhodnoceni
plochy

Mala chyba v prdméru - velka
chyba v AVA (kvadraticka zavislost)
Jedna z nejcastéjsich pricin
podhodnoceni AVA



CT/3D echo LVOT

= Vlypocet , hybridni AVA” pouziva méreni plochy LVOT pomoci CT/3D echa planimetricky
= Méreni respektuje elipticky tvar LVOT
= Vzhledem k tomu, ze CT nepodhodnocuje plochu LVOT je doporucena hranice pro vyznamnou

aortalni stendzu 1,2cm?
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Aortalni stendza s nizkym gradientem

AVA <1 cm?,AVAi < 0,6 cm/m?
MG <40 mm Hg

/ LVEF \

<50% > 50%
<35 ml/m2 - Flow | o |>35ml/m2
l (Svi) l
Klasicka LF-LG Paradoxni LF-LG Normal LF-LG

Heterogenni populace zahrnujici pacienty s vyznamnou i stfredné vyznamnou AS, chyby v méreni, nekonzistence
méreni AVA a gradientt jsou hlavnimi zdroji Spatné klasifikace ( nadhodnoceni AS). Zhodnoceni z(stava vyzvou



Low flow - low gradient AS

LVEF <50%, AVA <1.0 cm?, PG mean <40 mm Hg, SV < 35 ml/m?
(Cl < 3,0 1/min/m?)

126 bpm

e 5%to 10% populace s AS, Casteji, Casto asociovana s ICHS
* Pric¢ina: afterload mismatch pti AS a/nebo souc¢asné onemocnéni myokardu (ICHS)
* Prognédza: < 50% preziva 3 roky pfi konzervativnim postupu

operacni riziko 6- 33%

Krucidlni je rozliSeni mezi stenézou a pseudovyznamnou stendzou




Protokol zatézovych testu u chlopennich vad

Blood Pressure, ECG, clinical condition monitoring
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Pfevzato a upraveno Lancelloti P. ] Am Soc Echocardiogr 2017;30:101-38




Aortalni stend6za a DSE

LVEF <35%
n=78

WVEDd
59.5¢6.7mm

LV Mass index
139+36g/m*

LVEF 35-50%

n=67

VEDd
53.845.3mm
T —
LV Mass index
120429g/m*

LVEF >50%
n=76

WVEDd
48.147.0mm
ce———.
LV Mass index
104231g/m?

Stroke volume index according to AS-severity by C-CT
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Stroke volume index according to AS-severity by C-CT
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Change in SV, >20%:
Low-Flow(<35ml/m2) despite DSE:

84 =

32 (49%)
41 (62%)

1-specificity
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AVA AUC: 0.62

G (25 mmitg) [T % 7s%

a% % 7%
AVA(<0.9cm2| 61% 55% 59%
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Stroke volume index according to AS-severity by C-CT
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Psuedo-severe AS True-severe AS
Change in SV, >20%: 33 (44%)
Low-Flow(<35mi/m2) despite DSE: 37 (49%)

* Dle guidelines maiji kritéria dobrou
specificitu ale nizkou senzitivu pro detekci
AS ( dle AV ca score)

e DSE ma dobrou prediktivni hodnotu jen u
pacientl s EF<35%, kde je optimalni cut-off
PGM 30 mm Hg aV max. 3,77 m/s

Pfevzato a upraveno dle Mogensen, JASE 2024.37: 1023-33




Low flow - low gradient AS

Prava stendza

SV: 70 mL
EOA: 0.84 cm?
MG: 42 mm Hg

Sv: 20 mL
EOA:  0.50 em?
MG: 20 mm Hg

Pseudovyznamna stenodza

SV: 20 mL Sv: 20 mL
EOA: 057 em? EOA: 057 em?
MG: 9 mm Hg MG: 9 mm Hg

primarné postizeni chlopné, LV dysfunkce je sekundarni nebo
konkomitantni.

Prava stendza - benefit z operace, ale operacni mortalita 6-33% zavisla
na pritomnosti / absenci kontraktilni rezervy a dalSich komorbidit

SV > 20% pri DSE Ci katetrizaci — operacni riziko 5-8%

SV < 20% pri DSE Ci katetrizaci - operacni riziko 22- 33%,

Primarné postizeni myokardu
vyznamnost vady je nadhodnocena v disledku
inkompletniho otevirani chlopné pri dysfunkci LK

Pfevzato a upraveno podle Blais C et al. Circulation 2006,Feb7; 113(5): 711-21




Low flow - low gradient AS

Muz, 57 let, dusnost NYHA Ill, CCS, NT- pro BPN 3000 pg/ml|

AAAAAAAAAAA

Rest:

EF 25 %
EDD 65 mm, PG
mean 15 mm Hg
SV 29 ml, AVA 0.9
cm?

Peak:

EF 45 %

EDD 65 mm, PG
mean 41 mm Hg
SV 63 ml, AVA 0.8
cm?2




Low flow - low gradient AS

Muz, 57 let, dusnost NYHA Il

Rest:

EF 25 % EDD 66 mm,
PG mean 10 mm Hg
SV 28 ml, AVA 1.0 cm?

v

Peak:

EF 30%

PG mean 17 mm Hg
SV 30 ml, AVA 1.0 cm?
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Sensitivity, (%)

Projektovana AVA

Percentage of Correct Classification
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Accuracy of DSE Base Parameters to Assess AS Severity

U pacientl s klasickou LF-LG AS je DSE nediagnosticka u priblizné 55
% pacientt kvali chybéjici nebo omezené prutokové rezervé

AV Apyoj = AV Ayey + (252250424 ) (250 — Qe

Q peak Q.r'ﬁ-.';f

40 60 80 100

1-Specificity, (%)




Low flow - low gradient AS

Muz, 57 let, dusnost NYHA Il

Rest:

EF 25 % EDD 66 mm,
PG mean 10 mm Hg
SV 28 ml, AVA 1.0 cm?

v

Peak:

EF 30 %

PG mean 17 mm Hg
SV 30 ml, AVA1.0 cm?

AVA proj.: 1,2. cm2
CT skore 700




DSE a MISCT jsou komplementarni, ne kompetitivni

LOW GRADIENT (LG) AS
Discordant Moderate vs. Severe Grading on rest TTE: AVA <1.0 cm?, AVAi =0.6 cm?/m? and MG <40 mm Hg

'

DETERMINE LVEF/FLOW STATUS

Performance of AVC in Severe AS Diagnosis.

0s » I *

(13 . /‘ LVEF <50% LVEF 250%

04 + &
o s —— SVi <35 mL/m? SVi 235 mL/m?
Y

Sensitivity

o2 oA~ Classical Low-Flow LG-AS ~ Paradoxical Low-Flow LG-AS Normal-Flow LG-AS
[ (Stage D2 in Guidelines) (Stage D3 in Guidelines) (Not addressed in guidelines)
0.0 4= Y Y
M T o e ADJUDICATE AS SEVERITY

Males — Females
Non-Contrast CT

Low-Dose Dobutamine Stress
Echocardiography LI THIY | Aortic Valve Calcium Score:
(55% of cases 21,200 AU in women
22,000 AU in men
Aortic Valve Calcium Density
=300 AUfcm? in women

Severn AS, Low AVC Savere AS, High AVC  Mederate AS, High AVC
%= 59) (N=47) (N=47)

Peak stress MG =40 mm Hg

B FEdi JLIEDd AVA = 1LU e

. Projected AVA at normal flow
rate <1.0 cm?

=500 AU/em? in men

Y v v

SEVERE AS SEVERE AS SEVERE AS
AVR (Class 1) AVR (Class I) Consider AVR?

Pfevzato a upravno dle Adrichem R et al. J Am Coll Cardiol Img 2024;

. Vé . : < 2 Ve . Vé Vé Vé .
DSE kritérium: AVA < 1 cm? pfi maximalni davce dobutaminu Clavel MA, J Am Coll Cardiol Img 2024



Paradoxni“ low flow - low gradient AS

LVEF 250%, SVI <35 ml/m?, AVA <1.0 cm?, resp. AVA <0.6
cm?/m?a PG mean <40 mm Hg

 5az 15% populace s AS, Casteji zeny, starsSi pacienti, Casto pritomnost
DM ¢i metabolického syndromu

 Dalsi pricina : signifikantni MR, MS, TR Ci fibrilace sini

 ECHO : mald hypertroficka LK, restriktivni plnéni, {, stroke volume i pres
zachovalou EF , |, GLS ( vyloucit dalSi mozné pfriciny), diastol.dysfce, {, DVI




»Paradoxni “ low flow - low gradient AS

Zena 80 let, hypertonicka, NYHA IlI

5
1A s| 4

LVEF 65%

LVEDD : 44 mm, IVS 15
mm, tézka diastol.
dysfunkce, GLS -10%
Total SVL 58 ml

SVI 30 mi/m2

PG mean 26 mmHg, AVA 0,8 cm2, DVI 0,24
Ca score 1 600




Aortalni stenoza a TTR amyloiddza

Cardiac Amyloidosis Aortic Stenosis

in
« Clinical: 265 years, Male, carpal tunnel syndrome iR . Dli;g\ ';lwozvalloe::c:'g; ztaggxlul
« ECG: Low-voltage despite LVH, BEie fasiae] Zors * Aortic valve amyloid infiltration
Pseudo-infarction pattern -, ? 2 FasterAS sion?
k- % X £ « Faster AS progression?
- « Blomarkers: Disproportionate elevation a \ o fi s
3 of troponin and BNP T e ‘
\! - T .
« TTE: Severe biventricular hypertrophy,
Myocardial granular sparkling, Severe Confirm AS Severity
monqtudmal systolic dysfunction As
GS=-14.7% e e T =-14.3% apical sparing
% j BS5=-14.3 « AV Calcium Score by Non-Contrast CT
« CMR: Extensive LV LGE and elevated - 21,200 AU in women
ECV values

‘ - 22,000 AU in men

§’=3.6 cm/s ' ‘ ' . v
/ i

Confirm Diagnosis of CA Therapeutic
s p....\ Ao Ay ! \! Management of AS
W A « Confirm TTR-CA: Grade 2 or 3 cardiac | |
wukfvgnubo(:’nde scintigraphy w:::ul b A \ « Evaluation by Heart Team
t or urine monoc
light chain Y —

)

« TAVR in low-flow, low-gradient severe AS

« Exclude CA Diagnosis: Grade O cardiac uptake . « TAVR in high-gradient AS with depressed
on bone scintigraphy with negative LV systolic function
blood or urine monoclonal light chain

* SAVR or TAVR according to surgical risk in

« Prevalence of TTR-CA in AS: up 0 15% ‘ :'nh;?'ment AS with preserved LV systolic
unction
‘ « Medical treatment alone in patients with
high risk of AVR futility
GLS=-9.4%
Therapeutic
Management of CA

« AL-CA: Chemotherapy
* TTR-CA: TTR stabilizer in patients with HF
* Heart Management: CHAD-STOP

Ternacle J et al. JACC 2019




Aortalni stenoza- zaver

Patient with suspected AS

|

Vmax =4 m/s and mean PG 240 mmHg

W Y
T !
y AVA <1cm? AVA <1 cm? -
Nf (AVAI 0.6 cm?’/m?) (AVAI <0.6 cm?/m?) b
Non-: A
on-severe AS I \T/
Exclude measurement errors?
X N Reversible N
( SVi <35 mL/m? high flow? &
I@ | |
+ " Y
Normal flow l
low-gradient AS
(severe AS less likely)© Riaosrsrizsl :gever
v
(/ LVEF 250% T
Y IN/
AVCS DSE with flow reserved and AVA <1 cm?
>1200 AU (female) and/or® —0—
>2000 AU (male) AVCS >1200 AU (female) >2000 AU (male)
T
Y W
b, of DSE with flow reserved
and AVA >1 cm?
| \
\?/ Y
I !
Integrated
Severe AS o Pseudo-severe AS Severe AS

@Esc © EACTS

* Kvantifikace aortalni stendzy je komplexni proces
* Nejcastéjsi chyby vznikaji pri méreni LVOT a interpretaci low-flow stav(

Diskordantni AS je bézna , integrovany, multimodalni pfistup
je nutnost u pacientl s hraniénimi ndlez a indikaci k intervenci
e Spravna interpretace ma zasadni vliv na progndzu pacienta

Doporuceni pro praxi

* Nikdy se nespoléhat na jediny parametr
e Aktivné vyhledavat low-flow stavy

* Pouzivat CT kalcium pfi nejasnostech

* Kontrolovat technickou kvalitu méreni
» Vidy korelovat s klinickym obrazem
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