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Co rikaji guidelines

Kromé urCeni zavaznosti jednotlivych chlopennich vad je tfreba vzit v potaz i interakce mezi
jednotlivymi chlopennimi vadami (napf. podhodnoceni gradientu u aortalni stenézy a soucasné
mitralni regurgitace). Je proto tfeba kombinovat ruzné zpusoby kvantifikace vady, véetné uréeni
plochy aortalniho usti metodou méné zavislou na prutoku, jako je napr. planimetrie.

Indikace k intervenci je zalozena na celkovém zhodnoceni nasledkl chlopennich vad, napf.
symptomy, dilatace a dysfunkce levé komory aj. Intervence tak muze byt zvazena i u stfedné
vyznamnych, ale mnohoc¢etnych chlopennich vad, jez vedou k symptomum nebo postizeni levé
komory.

Rozhodnuti o intervenci na viceCetnych chlopennich vadach by meélo brat v uvahu vék,
komorbidity, riziko kombinovaného vykonu a mélo by byt provedeno na zakladé spoleCného
konsenzu odborniku (kardiotymu).

Chlopenni vady by mély byt podrobné zhodnoceny, vCetné vzajemnych interakci. Mélo by byt
porovnano riziko kombinovaného vykonu oproti prirozenému vyvoji vad a jejich prognoze
bez intervence.

Volba chirurgické nebo katetrizaCni techniky by méla vzit v potaz pritomnost dalsi chlopenni vady
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Prevalence MR u pacientu s vyznamnou AS

Chirurgicka lécba AS (SAVR) e
% patients & Both Mod-Sev
e 13 studii, pres 2000 pacientl (Alghamdi J Card Surg 2010) * 224
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Patofyziologie

Aortalni
stendza | | |
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Hodnoceni aortalni stenézy a mitralni regurgitace

Supporting
signs

———

Assessment of AS \:\

Assessment of MR

Cusps, morphology, LVOT and
ascending aorta

Annulus, leaflets (structure, area,
angle, and flailty), coaptation (depth
and area), tethering and intrapapillary
distance

Aortic valve area by planimetry

Effective regurgitant orifice area EROA
based on vena contracta and proximal
isovelocity surface area

Quantification of leaflet calcification

LV remodeling (Volumes and shape, wall
motion abnormalities, transmural necrosis,
and dyssynchrony)

RV damage

LV remodeling (Volumes and shape,
wall motion abnormalities, transmural
necrosis, and dyssynchrony)

LA dilatation

Pulmonary hypertension

Alaour B et al. Can J Cardiol 2024



Vliiv mitralni regurgitace na hodnoceni A0S

MiR vede ke snizeni tepového objemu — snizeni gradientu na aortalni chlopni

Table 2. Simulation Results for Normal (Healthy) State, Isolated Aortic Stenosis (Aortic Valve Area=1.0cm?) and Aortic

Stenosis With Concomitant Mitral Regurgitation (Mild, Moderate, and Severe) /5.\0 90 r
Heart rate, baats/min 70 70 70 70 70 80 - NO MR
Systolic biood pressure, mmHg 12 134 130 116 103 é + M]ld MR
Diastosic blood pressure, mmHg 70 74 74 70 66 :/ —4&— Moderate MR
LV dimensions and function S 70 i + Severe MR
LV gjection tima, msec 326 349 345 320 272 .-5 ----- 40 mm Hg threshold
LV end-diastolic volume, mL 18 128 138 152 161 S 60
LV end-systokc volume, mL 48 51 53 55 62 =2
LV gjection fraction, % 60 60 62 B4 62 8
LV SV, mL 7 76 85 98 99 a 50
SV index*, mL/m? ag 42 a8 53 54 8
S
Forward SV, mL 71 76 B9 51 38 o 40
Cardiac output, L/min 4.96 5.32 4.79 3.58 267 c
LA end diastoic volume, mL 74 84 a3 110 124 8 30
Mean LA pressure, mmHg 9 13 18 29 37 E
Aortic stenosis saverity q>)
Aortic vaive area, cm’ 4 1 1 1 TQ 20
Indexed aortic valve area’, cm*/m* 219 0.55 0.55 0.55 0.55 >
Mean gradient, mmHg 6 40 36 28 23 f—-j l 0
Peak gradient, mmHg 9 67 62 49 38 S
Vi MAs 1.02 3.22 3.06 263 223 < 0 , . . , . |
Doppler velocity ndex 1 0.25 0.25 025 0.25
Mitral regurgitation severity O O 5 1 1 5 2 2 5 3
Ragurgitant orifice area, cm? (¢} 0 01 03 05
Regurgitant voluma, mL 0 0 16 46 61 . 2
Regurgitant fraction, % 0 0 19 a7 61 Aortlc Valve arca (Cm )
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Vliiv mitralni regurgitace na hodnoceni A0S

Retrospektivni analyza némeckého registru TAVI u 77 890 pacientu

: AVA 20.8 cm? ' AVA 0.6-<0.8 cm? | AVA 0.4-<0.6 cm? : AVA 0.2-<0.4 cm?

~80
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Viiv MR na hodnoceni AS

Pgmean 35mmHgI
AVAi 0,44cm?

VTl 0,15
SVI 29ml/m2

MR pfiAS —  tepového objemu — J gradientu AoS, mald AVA
(SVi 29ml/m?2) (PGmean 35mmHg, AVAIO,4cm2/m?2)

!

Paradoxni aortalni stendza s nizkym gradientem/nizkym priatokem (LF/LG)
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Vliv aortalni stenozy na hodnoceni
mitralni regurgitace

e Kvantifikace MR — multiparametrické hodnoceni

Morfologie - flail leaflet/velka porucha koaptace

CFM - plocha jetu, excentricita, vena contracta = 7mm

CW Doppler - denzni/triangularni signal

PW Doppler - rychlost E > 1,5m/s, systolickd reverze v plicnich zilach

PISA metoda ERO =240 mm? a RV =60mlu primarni, ERO =220 mm?a RV =30 ml usekundarni MR
Dilatace levé komory, EF, dilatace levé siné, plicni hypertenze — hemodynamické dlsledky vady

e AoS —> Tsystolického tlaku v LK — T transmitralniho gradientu
— velky jet v CFM, vétsi RV

— velikost ERO - ovlivhéna méne
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AS a MR pred TAVI

) * _
1w 502 m/s N O E}
p 10086 mmHg ‘ - MRERO 0.3cm2
MR RV 49 ml

z obrazového archivu VFN (s laskavym svolenim dr. Hlubocké)



AS a MR pred TAVI

e * -
—iy ,," 3

iv 5.02 m/s

p 100.86 mmHg .

Z . l}
MRERO 0.3cm2
MR RV 49 ml

W

\

Lar—AVY ? MRRad 397 m:1
(‘; //[ e \\ MR AlsVel 0.38m/s e | ' £y /
y \\\ MR Flow 37.20 mifs ¥ i s E RO 0’24cm 2
P r‘/’/j Z

Vmax 4,0m/S

z obrazového archivu VFN (s laskavym svolenim dr. Hlubocké)



p
Evaluate mitral valve morphology, LV size and function, LA size

« Trace or mild MR is common in normal subjects and does not need to be further
classified if above are normal.

Y 4 1
H O d n o c e n I et | - Dilated LV/abnormal LVEF or dilated LA could be cause or consequence of MR.

+ An isolated inferolateral or posterobasal wall motion abnormality (e.g., following
an MI) with globally preserved LV function can result in secondary MR.

« Dilated LV with normal LVEF suggests severe MR.
« Flail leafiet is highly specific for severe MR.

. . Define Leaﬂet Motion
Carpentier klasifikace | [ warpem-erc'assrﬁcat-oi) ]_|

[ Typer | Type I [ Typema | [ Typems |
Normal Prolapse or J { Restricted in Restricted in
’ ’ Flail both §ystole systole only
Typ I. - Normalni pohyb and diastole

v

0
-
-4 of Abnormal Normal Abnormal Leaflet Abnormal Normal Leaflet
Ty o I . Zvyse ny po hyb [ Leaflet ] Leaflet { Morphology by } { Leaflet } Morphology
0

Morphology Morphology Definition Morphology (minor age-related

”- - ReStrikénl’ pOhyb : { . thickening allowed)

Secondary b
(atrial functional)

A. v systole i diastole MR

¢ J

B. v systole Mixed Etiology

! Example: known secondary MR due to ischemic W+

or cardiomyopathy with new torn chord and flail leafiet or
Primary MR |r++ssesserrres o B D o P — ( Secondary MR )
U pacientu s aortalni stenézou a dysfuiikéek €asto Smisena etiologie
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Prognoza a mitralni regurgitace po léeche AoS

r

Retrospektivni studie na Mayo Clinic u pacientu podstupujici Ié€bu AoS se soucasnou MIR

A. Overall B. Organic MR C. Functional MR
100% 100% 100% -+ :
MR improved 80% _LT_\\—I—LMR not improved

T 80%- S 80% —
va— = - >
b MR improved | 2 s :
= S = MR improved ‘—|
o 60%- o 60% @ 60%
2 e g 1
E 40% E 40% 5 40%
= 4 3 -— :
= MR not improved £ MR not improved g
S ' 3 | 3
20% - 20% 20%-
Log-Rank P=0.049 Log-Rank P<0.01 e Log-Rank P=0.79
0% - ' 0% - T : - - : 0%
0 1 2 3 4 5 0 1 2 3 B 0 1 2 3 4 5
Number at risk Follow up (years) Number at risk Follow up (years) Number at risk Follow up (years)
- 56 52 50 39 21 17 - 38 36 36 27 15 12 - 18 17 15 13 7 6
- 26 20 17 11 8 5 - 13 7 7 3 2 2 - 13 13 11 9 7 4
Unknown n=5 n=29 Mogerae
Mild MR n=49 Overall AVR alone AVR + MV surgery Moderate to severe : > y
(n=326)  (n=234)  (n=86) mSevere T Improved Improved
59% 57%
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Prognoza a mitralni regurgitace po léeche AoS

Retrospektivni studie TAVI registru 16 nemocnic u celkem 7 307 pacientt (AMTRAC)

FIGURE 1 Mortality and NYHA Functional Class Following TAVR
o 43.8(39.1-48.5%)
o040 Nonsignificant MR P
MR regression > i s
1 ’ + 35.1(29.8-40.4%)
035 MR persistence / ] Log rank p=0.403
32.4(30.5-34.3%)
2> o
@ / MR sion vs. nonsignificant MR
g 02s Adjusted HR 1.02 {0.93-1.10) p=0.383
-4 MR persistence vs. nonsignificant MR
'3. 020 Adjusted HR1.38 (1.06-2.04) p=0.008
Q
§ 0as
o.10
00s
0.00
0 1 2 3 4
Years Since Procedure
Nonsignificant MR MR regression MR persistence
PreTAVR post TAVR PreTAVR post TAVR PreTAVR post TAVR
sNYHAIIAV  mNYHA I

FIGURE 2 Kaplan-Meier Curves for All-Cause Mortality According to MR Status and NYHA Response

All-Cause Mortality

0.60

055

050

035

0.30

025

0.20

0.15

0.10

0.05

0.00

Nonsignificant MR

MR regression

MR persistence —NYHA I/I|
MR persistence —NYHA 111/IV

31.2(27.3-35.1%)
+-=ﬁ'+’ 29.6(22.7-37.3%)

e W 26.7(18.9-34.5%)

Years Since Procedure

Log rank p<0.001

Log rank p=0.421
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Prognoza a mitralni regurgitace po léeche AoS

Retrospektivni studie TAVI registru (AMTRAC)

FIGURE 3 Predictors of MR and Symptomatic Response to TAVR

10 ; 19 /
0s 0s
k 06 a. 06
3 H
- - |
@ @
£ &
A &
04 04
AUC=0.679 (0.615-0.743) p<0.001 AUC=0.733 (0.653-0.813) p<0.001
02 02
0.0 0.0
0.0 0.2 04 06 0s 1.0 0.0 02 04 06 08 10
1 - Soecificitv 1 - Soecificitv
OR 95% CI P value OR 95% CI P value
AF 137 1,14-1.65 0.001 Baseline NYHA lil/\V 197 0.54-4.13 0.071
Baseline severe MR 4.07 2466.72 <0.001 Age>80 2.56 153431 <0.001
Annulus calcifications > moderate 141 1.02-1.96 0.03% Male 171 1.02-2.85 0.041
Leaflet caldifications > moderate 167 115251 0.008 AF 1.68 0.99-2.84 0.051
SPAP>45mmHg 147 1.02-1.97 0,044 Degenerative MR 192 0.96-3.82 0.064
Self expandable valve 125 1.03-1.52 0.021
Degenerative MR 149 1.17-1.91 0.001
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FIGURE 4 Survival Analysis in the PSM Cohort
Conservative management
Staged PMVR
+ +tsst 64.6(51.3-77.9%)

Log rank p=0.092
HR 1.66 (0.94-2.86) p=0.097

37.5(22.9-52.1%)

All-Cause Mortality

2 3 4

Years Since Procedure

NYHA functional class during follow up

Baseline 6 months 12 months Baseline 6 months 12 months
LI 1 T

Witberg T et al. JACC Interv 2021




Strategie lecby soucasné AoS a MIR I.

AS +++ -+ MR ++/+++

| |
" N
* Diagnostic work-up: determine the pathology, anatomy,

severity, and associated cardiac damage.
* Heart Team discussion.

- oo [ TMVI candidate? ] — [ TAVI candidate ? ]4"* { Surgical candidate? }
l Yes l Yes lYes
i i

! l

Yes
OR
R— Optimize medical treatment
. Indication for MV
[ Monitor MR ]qNA [ SiteroEition ]— and assess MR in 1-3/12 [ Isolated SAVR ** J
months **
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Kazuistika

82-lety pacient symptomaticky ND IIl.st NYHA byl pfijat k rozhodnuti
o dalSim postupu pro AoS a MIR

Srdecni selhani (NT-proBNP 4293)

Chronicka fibrilace sini

CHRI (GFR 49 ml/min/1,73m2)

Vyska 182 cm vaha 107 kg TK 126/88, KP kompenzovan, oboustranné znamky
CHZI, defekt na pravém bérci

EKG: Fis, f. komor 63/min, RBBB

Echokardiografie:
LK nedilatova, dobra systolicka funkce, EF 61%.

Degenerativné zménéna aortalni chlopen s komb. vadou s pfevahou stendzy (PG
38/22 mmhg, AVAI 0,59 cm2/m2), lehka reg.

Tézka excentricka mitralni regurgitace (3-4+) pfi poruse koaptace cipu A2/P2 pfi jejich
bilowingu vice pfedniho, cipy lehce zesileni, bez ruptury Slasinek.

PK dilatovana s dobrou funkci, znamky PH (odhad PASP 55 mmhg). TriR 2-3+.
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ACE

.60
ACE 61

z obrazového archivu VFN



Jaky bude dalsi postup?

1) Kardiochirurgie — kombinovany vykon Ao a Mi chlopen
2) Kardiochirurgie — izolovany vykon na aortalni chlopni
3) Kardiochirurgie — izolovany vykon na mitralni chlopni
4) Katetrizacni implantace aortalni chlopné

5) Katetrizacni intervence na mitralni chlopni — TEER

6) Soucasna katetrizacni intervence na Ao a Mi chlopni

I(ARDIO
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Katetrizacni plastika cipt mitralni chlopné systémem Pascal (1 klip)

o * \ 51
1 MV Vmax 1.18m/s : L / )
MV Vmean 0.70m/s N p
MVmaxPG  5.56 mmHg 100 é = YA
MV meanPG 2.35 mmHg g -~ v. -
MV VTI 22.4cm 15 2
HR 115BPM
-10
) -05
|
. /s]
|
¥ i
Iy
A

-4 3

z obrazového archivu VFN



+
1 Vmax 3.09m/s
Vmean 2.35m/s
Pmax 38.23 mmHg
Pmean 23.48 mmHg
Env.Ti 339.68 ms
\all 79.72cm
HR 176.64 BPM

Kazuistika - FU 1R

Y '™

« pacient pri bézné namaze neni symptomaticky, bez klidovych
potizi, vyjde jisté 2. patra schodu - ND I-ll.st NYHA

 FA: Xarelto, Concor Cor
2,5mg, Digoxin, Furon, Eplerenon, Jardiance, Omeprazol, Omnic, Sorbifer, Detralex

* Objektivné: TK 147/77 mmHg, SF 60/min, kardiopulmonalné kompenzovan, znamky
CHZI bil., otok PDK do %, stale patrny maly defekt na DK

« EKG: Fis, f. komor 56/min, RBBB

 Echokardiografie:
LK nedilatova, dobra systolicka funkce, EF 58%.

» Degenerativhé zménéna aortalni chlopen s komb. vadou s prevahou stenézy (PG
38/24 mmhg, AVAI 0,60 cm2/m2), lehka reg.

« Stp. Implantaci klipu do mitralni chlopné (1 klip), rezdualni regurgitace lehka, max.
stredné tézka, Pgmean 4 mmHg.

 PKdilatovana s dobrou funkci, znamky PH (odhad PASP 60 mmhg). Trikuspidalni
regurgitace stfedné tézka az tézka (3+).
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Strategie lecby soucasné AoS a MIR II.

AS ++ * -+- MR ++/+++
. i
* Diagnostic work-up: determine the pathology, anatomy,
severity and associated cardiac damage.
* Heart Team discussion.
>
| l 1
AS ++ MR ++ AS ++ MR +++
Indication for CABG No il Follow )
or other cardiac ) _ AS +++ & MR+++ AS Determine the
surgery? Pathway if — prognostically
indication for AS leading pathology
Yes \_ intervention )

MRi

\
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Take home message

Aortalni stenoza a mitralni regurgitace jsou pomerne castou
kombinaci chlopennich vad

Protoze se patofyziologicky ovlivhuji ma jejich hodnoceni urcita
specifikace (podhodnoceni Ao gradientu, nadhodnoceni RV a CW
jetu u mitralni regurgitace)

K urcCeni spravnéeho postupu je potreba dobre zhodnotit nejen
samotnée vady, ale take rizikovost kombinovaného vykonu

LeCebna strategie pak zahrnuje kombinované nebo izolovaneé
(,Staged”) katetrizacni nebo kardiochirurgicke vykony
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DEKUJI ZA POZORNOST!

Kontakt: david.zemanek@vfn.cz

ll. Interni klinika kardiologie a angiologie VFN a 1. LF UK
U nemocnice 2

128 00 Praha

Tel: + 420 224962634




