Aorta stenosis

Temesvari Andras



Aorta stenosis,
a probléma jelentdsége

* A 65 év feletti emberek 25%-nak megvastagodott az
aorta billentyje

* 75 év felett 3%-nak sulyos aorta stenosisa van

 Id6skorban a leggyakoribb billentythiba, amely
mttétet igényel (EHS 2004)

* GOKI évi 238 aorta/308 billentyti mftitét (77%)
* Mortalitas 2010-ben: 2,5%



Kiemelt témak

* Mi hatarozza meg az aorta stenosis sulyossagat
* Stress echocardiografia jelent6sége
* Percutan aorta billenty( betiltetés szempontjai



Aorta stenosis

Localisatio szerint:
e Valvularis

* Subvalvularis

® Supravalvularis
Aetiologia szerint:
* Congenitalis

®* Reumas

* Degenerativ
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Az aorta stenosis mechanizmusai




INCERYZINIER




Area meres
LVOT

TiS0.8 MI 1.4
S$5-1/Adult

PHILIPS

GOKI

FR S0Hz
15em

i)
67%
C 50
P Low
HGen

A A
+LVOT Diam _ 1.7cm~J| __~—
LVOT Area 227 cm®

LVOT sebesség integral,
AS sebesség integral

PHILIPS

GOKI S$5-1/Adult

FR 45Hz
18em

PW

50%
1.6MHz
WF 125z
5V4.0mm
8.2em

-+ LVOT VTI Y, e
Vmax  80.5 cmis W“ )
Vmean 53.0 cm-‘s&‘)."

Max PG 3 mmHgRL "
Mean PG 1mmHg"u“

VTI 19.0 cmy

TiSD.8 MI0.7

M2

-40

A
. ——emis

SV (LVOT) 43mi {.
.l =

{l
e \l &=
N by
s"‘iﬂ’" t ; @' u

(1L} "
] Ay , ! ' --120
) >3 A L
4 | h | 750pm
PHILIPS TIS0.7 MI0.1
GOKI S5-1/Adult

FR 45Hz “3

18cm ) cw

20 ". ® 1%:?1’2

81% s \*\’ WF 225H2

C50 >

P Low B

e t.l“

)

S AV VTI o
Vmax 558 cm/ .
Vmean 413 em! -mis
Max PG 124 mmHg ' 1.0
Mean PG 77 mmHg Fost
vn 141 em -2.0

AVA (VTI) 0.31cm’ -
AVA (Vmax) 0.33 cm® --3.0
" -4,0
=50
--6.0

wad.D



1. MUtéti indikacid: Sulyos aorta
stenosis

* Gradiens gradiens legyen nagyobb 40 (50) hgmm-nél
* Area legyen kisebb 1 cm2-nél

* Milyen a bal kamra systolés functio (EF)?

e Milyen a perctérfogat (verévolumen)?

Melyik a fontosabb: gradiens vagy area?

Lehet-e jo systolés functio (EF) mellett csokkent
ver6volumen (dramlas)?



Aorta billenty( area (AVA) és
atlagos gradiens viszonya

Table | Relation of the aortic valve area to the
gradient

Aortic valve area (cmz) Mean gradient (mmHg) ' Predicted
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Reproduced with permission from Carabello®. Data were derived with the Gorlin
formula:
cardiac output + (systolic ejection period x heart rate)

443 /mean gradient Mean pressure gradient (mmHg)

Aortic valve area =

Circulation. 2007:115:2856-2864.



Index eset

PW Doppler CW Doppler

Hypertrofias bal kamra
Jo EF: 78%

Jelent6sen emelkedett
Bal kamrai végdiastolés
Nyomas (35Hgmm)
Hypertonia

C

European Heart Journal (2010) 31, 281-289



Group 1
‘Normal flow, high gradient’
SVi>35mL/m?
Gradient> 40 mmHg
Indexed AVA = 0.4£0. 1cm*m?
LVEDD = 48+5mm
LVEDVI= 59£13mL/m?

Z,, = 4.2£0 BmmHg/mL/m?
AVR = B0%

Ind? Gidai 2

‘Normal flow, low gradient’
SVi>35mL/m?
Gradient <40 mmHg
n=193 (38%)
Indexed AVA = 0.5£0.1em%m?
LVEDD = 48+5mm
LVEDVI = 58+13mL/m?
2= 4.0£0.6 mmHg/mL/m?
AVR =53%

Group 3
‘Low flow, high gradient’
SVi< 35mL/m?
Gradient > 40 mmHg
n=44 (8 %)
Indexed AVA = 0.3+0_1cm¥m?
LVEDD = 43+5mm
LVEDVI = 48+£12ml./m?
Z,,= 6.0x1. 2 mmHg/mL/m?
AVR = 68%

Group 4
‘Low flow, low gradient’
SVi < 35 mL/m?
Gradient <40 mmHg
n=123(24%)
Indexed AVA = 0.520. 1cm¥m?
LVEDD = 46+5mm
LVEDVI = 53+11mlL/m?
2., = 3.2%1. 3mmHg/mL/m?
AVR =36%

European Heart Journal (2010) 31, 281-289




GROUP 1 : Normal flow, high gradient ROUP 2 : Normal flow, low gradient

Survival (%)
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Mi lehet a mechanizmusa?

e Bal kamra hypertrofia, sztikebb tiregek, EF a normalis
alsé hataran (bal kamra concentrikus remodelling)

* Csokkent longitudinalis, megtartott radialis functio
(csokkent bal kamra strain)

* Rossz compliance miatt csokkent tel6dés (mitralis
bedramlas)

* Vascularis compliance csokkentés



Progression of Low-Gradient, Low-Flow, Severe Aortic
Stenosis With Preserved Left Ventricular Ejection Fraction

Mean Doppler gradient Peak aortic jet velocity

86%-nal novekedett

Left ventricubar cjection fraction

m
T binne Folow-up Beseline

dgure 1. Individual and median changes in mean Doppler gradient (A) and peak aortic jet velocity (8)
compared 1o baseline (p <0.001). Dark salid lines represent median changes.

\

: 68%-ban csokkent

Am ardiol 2015:116:612-617
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Table 2 Comprehensive Doppler-echocardiographic
examination of aortic stenosis

Quantfication of valvular obstruction
Maximal velocity
Mean gradient
Aortic valve area

Indexed aortic valve area

Energy loss index

Quantification of vascular load
Peripheral blood pressure
Systemic arterial compliance

Systemic vascular resistance

Quantification of global LV haemodynamic load
Valvulo-arterial impedance

Quantification of LV geometry
LV end-diastolic internal diameter
LV end-diastolic volume index
Relative wall thickness

Quantification of LV systolic function
LVOT stroke volume index
Cardiac index
Ejection fraction by Simpson method
Ejection fraction by Dumesnil method
Mid-wall fractional shortening




2. Stress echocardiografia aorta
stenosisban (low CO mellett)

1. Sulyos-e az aorta stenosis
(atlagos gradiens 40 Hgmm-t
eléri-e)

>. Van-e contractilis reserve (VTI
novekedés>20%)



Egy invaziv példasor

Dobutamine

Mean
0.7 em2 W mmHg |




. Veax 280
Vmean 204 cmis
Max PG 31 mmHg
Mean PG 19 mmHg.
Vi 51.5
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Europai multicentrikus vizsgalat

* Bevétel: area<icm2, EF<35, atlag gradiens<3zo Hgmm
® 217 consective beteg

® 1990-2005

e DSE: 83/217,

e contractilis reserve, ha VTI novekedése<20%

() Am Coll Cardlol 200851, |1 466-72)



Periop. mortalitas: 16%

* Magasabb Euroscore

* Nagyon alacsony atlaggradiens
* Nagyon alacsony EF

» Szivelégtelenség

* Tobb-ér betegség
Multivariacios vizsgalat:

e EF<20%,

* contractilis reserv hianya DSE-n
* Tobb-ér betegség



5 eves tulélés meghatarozoi:
AF, 3ér bet., gradiens, euroscore

53 5%

Tl =354 8%

= No prior AF

=== Prior AF
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30
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53 +5%

Survival

~29+9%

= Gradient > 20 mmHg
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Intraop. DSE

Tahle 2. Baseline and Procedural (During DSE) Hemodynamics for the Cases Presented

Cazo 1

EBaseline DSE Baseline DSE

Heart rate (beats/min) 85 a5 0 28
Blood pressure immHg) a0/LE 12076k 04/449 11870
Central venous pressure (mmHag) 13 10 15 15
Pulmonary artery pressure {mmHg) 3417 AEME 42/20 3920
Cardiac output (L'min) 2.7 4.0 2.5

Aortic valve area (cm2) 0.77-0.79 1.42-1.44 0.77-0.87

Journal of Cardiothoracic and Vascular Anesthesia, Vol 20, Mo 6 (December), 2006: pp B62-866




Contractilis reserve nélkuli betegek mdtéte

No CAD

MPG > 20mmHg

51 8%

Survival (%)
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Influence of MPG and CAD on Survival In LF/LGAS Patlents Without CR on DSE

Kaplan-Meier estimates of the probability of survival of the total population (n = 81) according to: (A) mean pre-operative
transvalvular gradient (MPG) =20 and =20 mm Hg, and (B) presence of significant coronary artery disease (CAD). Abbreviations as in Figure 1.

(J Am Coll Cardiol 2009:53:1865-73)




Contractilis reserve nélkuli betegek mdtéte

llc:kﬂ n_laﬁgi"tnl Medical management
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Prognostic Impact of AVR In LF/LGAS Patlents Without CR on DSE

Kaplan-Meier estimates of the probability of survival according to whether aortic valve replacement (AVR)
was performed: (A) total population (n = 81), and (B) matched patients (n = 42). Abbreviations as in Figure 3.

(J Am Coll Cardiol 2009;53:1865-73)



Dobutamin TAVI el6tt, LFLG aorta
stenosis esetén

RE 1 Haplan-Meier Survival Curves of Patients With

Low-Gradient Severe Aortic Stenosis With and Without
Flow Reserve

Mitéthez hasonldan
jelentésen rosszabb a
prognozisa a flow reserve
nélkili betegeknek.
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Dynamic left ventricular dyssynchrony: a potential cause
of no contractile reserve in patients with low-gradient
aortic stenosis

BASELINE™ DOBUTAMINE
| | 10 pglk‘glmin

|

Sv 6 cmis | < ' Svécmis

Delay 110ms | _ Delay t40'ms

MPG 26 mmHg MPG 20 mmHg
AVA 0.93 cm? AVA 0.91 cm?

European Journal of Echocardiography
doi:10.1093/ ejechocard / jep079




3. Percutan billentyuk

Proflle of the CoreValve ReValving System

The CoreValve transcatheter aortic heart valve is a self-expanding nitinol frame
porcine pericardium prosthesis developed for the treatment of sortic stenosis,
regurgitation, and failing surgical bioprosthesis. The frame has 3 distinct func-
tional levels with different radial and hoop strengths. The valve is placed
across the left ventricular outflow tract and extends into the aortic root.




Percutan beultetett aorta
billentylik szama

2 2010 expected

W TAVIvolume 12000




Mi az, amit az echosnak mérni kell?




Optimalis meéreés a paravalvularis
regurgitatio csokkentésére

MDCT 3D TEE
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Melyik az optimalis mérés?

Table | Three-dimensional aortic annulus measurements proposed for transcatheter aortic valve size selection

Dimension Three-dimensional measurement approach Effects on paravalvular AR

Minirmumm Shortest diameter measured in the cross-sectionalview  Increased risk of paravalvular AR and valve migration due to prosthesis
. ¢ . )
diameter of the aortic annulus undersizing
Maximum Largest diameter measured in the cross-sectional view  Risk of paravalvular AR is minimized compared with minimum diamet
diameter of the aortic annulus increased risk of annulus rupture if prosthesis is overszed by =
Mean diameter  (maximum diameter 4 minimum diameter)/2 Risk of paravalvular AR is reduced when compared with using minimum
diameter ™
Perimeter Planimetered perimeter of the aortic annulus in the Risk of paravalvular AR is minimized compared with minimum diameter
cros-sectional view of the acrtic annulus

Area Planimetered area of the aortic annulus in the Integration of area measured with MDCT led to a reduction in paravalvular AR

' i - ' ' ' ' 19
cross-sectional view of the acrtic annulus in a prospective multicentre observational study

AR, aortic regurgitation; MDCT, multi-detector computed tomography; TAV], transcatheter aortic valve implantation; TEE, trarsoesophageal echocardiography.




PAVI haemodynamica

Doppler Echocardiographic Data According to Type of Aortic Bioprosthesis Aortic Regurgitation Data at Discharge and at
LELCR N Follow-Up Grouped According to Type of Aortic

PAVI SAVR-ST SAVRSL p Value 2 .
Bioprosthesis

LVEF, %
Discharge 59 = 12+ 56 + 11 + 0.053
Follow-up 59 =17 62 + 18 - 0.255

Mean transaortic gradient, mm Hg Aortic regurgitation
Discharge 10 = 4+ 13 = 5%% 14 = 6%+ <0.001 at discharge
Follow-up 10 + 4+ 13 + 5%¢ 9+ 4%4§ <0.001 None 6(12) 31 (62)*

Effective orifice area, cm?

Discharge 1.61 + 0.40* 1.29 + 0.25%f 138 = 0.38*1 <0.0001

PAVI SAVR-SL p Value

Trivial 19(38) 14(28)

Follow-up 150 + 0.36* 133 + 0.28% 157 + 0.49%4§ 0.001 Mild 21(42) 5(10)*
Indexed effective orifice area, cm?/m? Moderate 4(8) 0(0)

Discharge 0.90 = 0.26* 0.76 = 0.16*1 0.80 = 0.21*} 0.003 Severe 0 (0) 0 (0)
Follow-up 0.87 = 0.18* 0.78 = 0.17*% 0.90 = 0.271§ 0.019
Severe prosthesis-patient mismatch, n (%) Aortic regu’gwﬁon
Discharge 5 (11) 13 (26)+ 14 (28)¢ 0.042 at follow-up
Follow-up 3(8) 14 (28)% 10 (20t 0.007 None 26 (52)* 33 (66)*
The p values presented refer to the intergroup comparisons. *Significant difference (p < 0.05) versus baseline. {Significant difference (p < 0.05) Trivial 18 (36) 9 (18)

versus PAVI. {Significant difference (p < 0.05) versus SAVR-ST. §Significant difference (p < 0.05) versus discharge. Mild 5 (10). 8 (16)"
Abbreviations as in Table 1

Moderate o) 1(2) 0(0)
Severe 0(0) 0(0) 0(0)

Values are n (%). *Significant difference (p < 0.05) versus PAVL
Abbreviations as in Table 1.

Am Coll Cardiol 2009;53:1883-9
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Major vascular complications
after TAVI depending on age
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GOKI TAVI esetek
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Szovodmeények
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Szovodmeények
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Az els6 200 beteg: mortalitas
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27/162 20/162

Osszmortalitas

Kardialis mortalitas



Jelenlegi f6 megallapitasok

* Jobb a percutan aorta billenty(i, mint a gyégyszeres
kezelés nagy sebészi kockazatu betegeknek a tulélés és
a bal kamra functio szempontjabol

* Az eurdpai regiszterekben javult a periproceduralis
siker és a korai haldlozas a transtfemoralis és
transapicalis implantatio soran egyarant

* CoreValve és Sapien (Edwards) billentytirél gytlt ossze
a legtobb adat
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Billentytimutetek
mortalitasa




Osszefoglalas

* Aorta stenosis a leggyakoribb mutétet igénylo
billentythiba

e Sulyos aorta stenosis meghatarozasa a gradiens és area
alapjan ellentmondasos, area a fontosabb!

e Stress echocardiografia segitségével a csokkent cardiac
output mellett kivalaszthatok a mutétet igényl6
esetek, becstilhet6 a kockazat (contractilis reserv
kimutatasa)

* Percutan aorta billentyt betiltetés meghoditotta
Europat



