¥ 1. 1ékaiska fakulta

/% Univerzita Karlova

Soucasne moznosti
chirurgicke lecby aortalni |
stenozy

V. Rohn, T. Grus
. chirurgicka klinika kardiovaskularni chirurgie
VEN a 1.LF UK




A 1. 1ékaiska fakulta

~» Univerzita Karlova

Ao stenoza

Nejcastéjsi chlopenni vadou vyzadujici SAVR nebo TAVI

Prevalence - vyrazneé stoupa s vekem:
« 265 let: priblizné 2—4 %
« 275 let: 6-8 %
« 285 let: az 10-12 %

Etiologie - degenerativni kalcifikace chlopneée
- revmaticka etiol. na ustupu

».

l :
Rizikové faktory: ¥, 8

hi . VvySSi vék, muzske pohlavi,hypertenze,dyslipidemie,chronické renalni onemocnéni, bikuspidni aortalni
chlopen
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Diagnostika, stratifikace rizika

« Echokardiografie: hlavni parametr — Vmax, PG, AVA

« Doporuceni ESC/AHA 2021-2025: klasifikace AS
(mild, moderate, severe)

« Hodnoceni symptomu vs. asymptomaticka AS (Casovani
vykonu)

* Role CT/MRI, koronarni angiografie, katetrizaCni vySetreni

« Stratifikace rizika pro volbu intervence
STS score, EuroSCORE I, komorbidity
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Indikace chirurgickeé lécbhy

Symptomaticka tezka AS - bez ohledu na EF

Asymptomaticka tézka AS Traditionl markers

of severe stenosis

Novel markers
of severe stenosis

Enlarged
. left atrium

~ Indexed left atrial size
>12.2 am¥/m?

LVEF <50 % et hacton < 0%
patolpglcky zatezovy test o ki
velmi vysoka rychlost pritoku (>5 m/s) ~*™
rychla progrese stendzy e area <t

Left ventricular hypertrophy
(wall thickness > 15 mm)

Global left ventricular
longitudinal strain < 15.9%

B-type natriuretic peptide

Mean pressure gradient level > 130 pg/mL
> 40 mm Hg '

W0 —

f;taertrophned

ventricle

Increase in mean pressure
gradient of > 20 mm Hg
on exercise testing
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Indikace pro otevrenou chirurgii
« Veék, anatomie, komorbidity, vhodnost pro TAVI

Typy chlopennich nahrad
 Biologické vs. mechanické chlopné — vyhody/nevyhodym, durabilita, rizika antikoagulace

Chirurgické pristupy
stfedni sternotomie, mini-sternotomie, mini-thoracotomie (RAT/TAX)

Soucasné vysledky: mortalita, morbidita, dlouhodoba preziti
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ESC 2021/2025 Guidelines — klicové zmény:

* Indikace intervence u asymptomatickych pacientu s vysokym rizikem
* Preferované strategie u starSich pacientu (75—-80 let)

* Role TAVI u nizkorizikovych a stfedné rizikovych pacientu

« Doporuceni pro volbu typu chlopné: bioprotéza vs. Mechanicka

Multidisciplinarni pristup (Heart Team) — individualni pristup!
« Jak rozhodnout mezi SAVR vs. TAVI u konkrétniho pacienta
» Vék, komorbidity, anatomie a zivotni oCekavani
« Rizeni antikoagulace po implantaci
* Vzdy musime myslet i dopfedu na pripadnou reoperaci



* Heart team

The role of the heart team in complicated transcatheter aortic valve
implantation: a 7-year single-centre experience

Philipp Kiefer**, Jorg Seeburger®, Thilo Noack®, Thomas Schroter, Axel Linke®, Gerhard Schuler®,
Martin Haensig®, Marcel Vollroth®, Friedrich-Wilhelm Mohr* and David Michael Holzhey*

CONCLUSIONS: Severe complications during TAVI that can only be resolved surgically will continue to occur. Therefore, each TAVI proced-
ure should be conducted or accompanied by a cardiac surgeon and an experienced team within a specialized centre.

Table 2: Interventional procedure and reason for

Heart team collaboration’ o
Variables TF-AVI, n (%) TA-AV1, n (%)
Number of implantations 1523 752
Number of conversion 2o (1.6) 17(
Number of conversion by type of implanied v
CoreValwe (n=1105) 10(09)
Sapien TF(n = 368) 15(4.0)
Sapien TA (n = 523) 10(19)
Ventor (n = 26) 2(7.7)
Engager (n = 64) 1(15)
JenaValwe (n = 32) 3(13)
Choice between TAVI and Symetis (n = 109) 1(09)
SAVR must be evaluated by Portico (n « 34) 0(0)
the Heart Team Centera (n = 14) 0(0)
HLT (n=5) 0(0)
Reason for conversion
Malpositioning of device 7(05) 4(05)
Perforation of LV 7(05) 3(04)
Rupture of annulus 6(04) 2(03)
Occlusion of coronaries 4(03) 4(05)
Type A dissection 3(04)
LM dissection 1(0.1)
Failure sheath removal 1(0.1)

European Journal of Cardio-Thoracic Surgery 47 (2015) 1090-1096

HLT: Heart Leaflet Technologies; TF-AVI: transfemoral aortic valwe
implantation; TA- AV1: transapical aontic valve implantation; LV: left
ventricular, LM: left main




Jak postupovat u low-risk do 75-ti let?

SAVR vs. TAVI u low-risk pacientu <75 let

DAATS
Surgical versus Transcatheter

Aortic Valve Replacement in
Low-Risk Patients under Age 75

§ Humter Mchalfoy (1), ). Huster Mehafloy (1), Akram Kawsara (1), Vikrant Jagadocsan (1), ). W Hayanga
(1), Dhaval Chauban (1), Lawrence Wel (1), Cheiopher Mascio (1), J. Scom Raakin (1), Rassesh Daggubat
(1), Vinay Badivsar (1), (1) West Virgioa Uneversity, Morganiown, wy

n = 8,144 SAVR vs n = 7,605 TAVR
@ vék 69 let
periproceduralni mortalita - 0,9% vs 0,2%
3 roky TAVR:
= vys3iriziko stroke (HR 1.65, 1.34 - 2.03, p < 0.001)
= rehosp. pro reintervence (HR 1.88, 1.48 -2.37, p < 0.001)
= celkova mortalita (HR 1.55, 1.24 - 1.94, p < 0.001)
fdefiaiey, IOl &4TS annusl meeing,. Ao 20054, Torosdo Consss



Transcatheter versus surgical aortic valve
replacement in patients younger than
65years in the United States

Sundos Alsbbadi PhormD *, Michael £. Bawdsh MD, MS *, Asvinah Sallom ND *
Derrick Y. Tamm MD. PHD * . lrso Hosan MD *, Abvvami Xumaresan MD *. Anas M. Alzghrosi MD *
Alexonder HiBarng MD ¥, Notslio tgorove PRD *, jogeng Chinwe MO i .

9557 pts <65let - CA, NY, Nlersey

PSM — 1994 TAVR vs. 1994 SAVR

' 4.75; CI: 4, « 227 Cl: 1.82-
* 30d mortalita (1.0% vs 1.5%, P = .33) it H’Z;g?’ ff"f’?& ”’;gfi,f ?"?2
= TAVI 1 6y mortalita (23.3% vs 10.5%, ey 009022 P< 01 | 220P2.35
HR 2.27; 95% Cl, 1.82-2.83; P < .001) 8yearRooperation | °'% 294 CL 059 sHF, 1,05 Cli 0,55
= TAVI D PM (10.7% vs 6.2%, P < .001) O S2eCt210. s 1.31: L 097-
= Zadny rozdil 6y stroke, HF hospitalizace, mmpog,wm 'zﬁf};f’%: it s

reoperace

Algbbodi, Transcatheter versus surgical aortic valve replocement in
patients younger than 65 pears in the United Stofes. JTCS, 2025




TAVI u low-risk pacientu

Long-term survival after surgical or transcatheter aortic valve
replacement for low or intermediate surgical risk aortic stenosis:
Comparison with general population

Shusaku Maeda (MD, PhD)?, Koichi Toda (MD, PhD)**, Kazuo Shimamura (MD, PhD)"*,

Daisuke Yoshioka (MD, PhD)*, Koichi Maeda (MD, PhD)* Yu Yamada (MD)*, Masataka lgeta (PhD)",
Yasushi Sakata (MD, PhD, FJCC) *, Yoshiki Sawa (MD, PhD, FICC) *, Shigeru Miyagawa (MD, PhD}*

A Low risk A Low risk
STS score bt SR "0
0 VR, 90% 0 4
<4 l ——— ——— o .(T;foord population, 81%
. Goneral population. 89% -
Low risk 5% -
- R TAVR, 64%
(N = 469) a::_ p5 peess | £ 4
s 2 P <001
g« 3
L N @
* . ‘ : E » 4 Cardwovascular-related death, 11%
SAVR TAVR N Cardiovascular-related death, 5% '_'_
(N = 383) (N=86) | ' ' ‘ : _ e ? . p
= Ve : | 20 RO wfw'y ? At Rik Years after surgery

TAVR s 0/ D

Mordo jowne! of Cardinlogy, J030 KT 0 6875



Studie OBSERVANT ukazala, ze klicovy neni vék, ale rizikovost pacienta
Pokud je Clovéku 80 let a je nizko rizikovy - profituje z SAVR

OBSERVANT study — 10 let u nizkorizikovych

Ten-year outcomes after transcatheter or surgical aortic valve replacement
in low-risk patients: The OBSERVANT study

Fausto Biancari - , Paola IVErmigo |, Marco Barbanti *, Gabsiella Badoai
Corrado Tamburine”, Gianluca Palvani ™, Giuliano Costa”, Gievannd Baglio *, Stefano Rosata

| PSM — 355 SAVR vs. 355 TAVI "
@ vék 80 let o
10leté pFeZivani 37.0 % vs 18.2 % p < 0.001;  _ \\_\
signifikantni rozdil od 3. roku 3 o -
g
limitem neni vék, ale “rizikovost” pacienta HR 170, B5WCH 1.42:2.09 TR

Yoars after procedurna

Biansar Tird-piar sultamid aiTer [FascatieIer 6F Surakial SarTis walnd Fesdacemeal i M -Fick
pfienty: The CORIAVWANT Hudy. I Hept & Wasowlatere, 2024, 55 100HS
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Sutureless Valves
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Steffen Pfeiffer, and Giuseppe Santarpino Eur J Cardiothorac
Surg 2016;49:1028-1030

© The Author 2015. Published by Oxford University Press on behalf of the European Association for Cardio- EUROPEAN IOURNAL OF
Thoracic Surgery. All rights reserved CARD|0'THORAC|C SURGERY



Minimally Invasive Surgical Aortic Valve

Replacement Through a Right Anterior

Thoracotomy: How | Teach It

Mahesh K. Ramchandani, MD, Moritz C. Wyler von Ballmoos, MD, and
Michael J. Reardon, MD

Department of Cardiovascular Surgery, Houston Methodist DeBakey Heart & Vascular Center, Houston Methodist Hospital,
Houston, Texas

Minimally Invasive Aortic Valve Replacement With A Sutureless Valve In Elderly

Marie Lamberigts, Delphine Szecel, Filip Rega, Peter Verbrugghe, Christophe Dubois, Bart
Meuris;

Department of Cardiac Surgery, University Hospitals Leuven, Leuven, Belgium

CONCLUSIONS: With a population of which the majority i-s octogenarian, we still observe very
low rates of major postoperative complications with in-hospital mortality and stroke rates in

combination with good hemodynamics after sutureless minimally invasive aortic valve
replacement. Both pacemaker rates and paravalvular leakage are lower than reported in TAVI
trails in this patient population.




Vyhody MICS

* Rychlejsi zotaveni, navrat k normalnimu zivotu
 Kratsi hospitalizace, pobyt na ICU, ventilace

* Mensi riziko infekce

* Méné krevnich derivatu

vV eV /

delSi operace
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ORIGINAL ARTICLE Iﬂ”l”l%luc!”'l WILEY
Future of cardiac surgery, introducing the interventional
surgeon

Ebrahim Khaled Al-Ebrahim MBBS @ | Turki Abdullah Madani MBBS |

Khaled Ebrahim Al-Ebrahim MBBCh, FRCSC

Dotaznik — participovalo 55 lékar — konzultant nebo specialista
76% kardiochirurgl a 24%kardiologt




TABLE 2 Showing the future of

Future of coronary  Future of valvular  Future of congenital  Future of hybrid % 3 s
different cardiac subspecialties

cardiac surgery cardiac surgery cardiac surgery procedures
Poor 21.8% 29.1% 1.8% 5.5%
Neutral 52.7% 45.5% 40% 29.1%
Good 25.5% 25.5% 58.2% 65.5%

TABLE 3 Showing the attracting factors in cardiac surgery

Is beating heart surgery is minimally invasive and robotic  Is the low patency rate of stent
Is ministernotomy attracting attracting factor in cardiac surgery attracting factor in cardiac  attracting factor for cardiac
factor in cardiac surgery surgery surgery surgery
Disagree 5.5% 14.5% 3.6% 9.1%
Neutral 20% 34.5% 9.1% 9.1%
Agree 74.5% 50.9 87.3% 81.8%

83 % respondentu souhlasi s tim, Ze Skoleni rezidentd v kardiochirurgii by mélo byt
upraveno tak, aby bylo pridano alespon jeden rok vycviku v katetriza¢ni laboratofri
(Cathlab) vcetné koronarnich, chlopennich, aortdlnich a arytmologickych intervenci, ¢imz
by vznikl intervencni kardiochirurg.
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Vysledky

Operacni mortalita
e low risk: 1-3 %
 stredni riziko: 3-5 %

Dlouhodobé preziti po operaci je
vyrazne lepsi nez bez intervence



Survival rate after Surgical Aortic Valve Replacement in Patients <65 years:

Comparison of Age, sex-matched Japanese General Population

From 2001 to 2021, 343 patients aged <65 years underwent primary SAVR with bioprosthetic or

mechanical valves.

Survival rate after SAVR was not inferior to

Standardized mortality ratio was high in patients <50 years
Japanese general population

compared with those <60 years
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Patients under Patients under
5y 10y 15y 60 years old 50 years old
— SAWR 982% 924% 874% go2 488294 T4
— General population 980% 950% 900% Log-rank P=0.563 P=0.657
; - Standardized mortality ratio 1.213 (0.584-2.518) 1.367 (0.320-5.845)
Years after surgery (95% CI)

Survival rate after SAVR in patients aged <65 years was equivalent to
Japanese general population.

THORACIC SURGERY
Hirayama.M, et al, 2024
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> ) Thorac Cardiovasc Surg. 2023 Feb;165(2):591-604.e3. doi: 10.1016/}jtcvs.2021.01.145 Q).
Epub 2022 Jun 15.

Redefining "low risk": Outcomes of surgical aortic
valve replacement in low-risk patients in the
transcatheter aortic valve replacement era

Douglas R Jahnston T Rashed Mahboubi 2, Edward G Soltesz 3, Amanda S Artis 4, Eric E Roselli 3,

=4 2 . e .
Eugene H Blackstone 7, Lars G Svensson °; Cleveland Clinic Aortic Valve Center Collaborators
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Temporal trend of observed and expected results
of major morbidity or mortality after SAVR.

porovnani predpokladaného a realného rizika mortality

dle STS u chirurgicke izolované nahrady aortalni
chlopné, u 3474 pacientu v obdobi 2005-2017.
Realna mortalita v této skupiné 0,43% vs.
predpoklad 1,6%.

Prezivani pacientt 98%, 91% a 82% (1., 5. a 9. rok).

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 16, NO. 8, 2023
@ 2023 BY THE AMERICAN COLLEGE OF CARDIOLOGY FOUNDATION

PUBLISHED BY ELSEVIER

NEW RESEARCH PAPER

STRUCTURAL

Redo Surgical Aortic Valve Replacement @
After Prior Transcatheter Versus
Surgical Aortic Valve Replacement

Robert B. Hawkins, MD, MSc,*" G. Michael Deeb, MD,*" Devraj Sukul, MD, MSc,*" Himanshu J. Patel, MD,*"
Sarah K. Gualano, MD,*" Stanley J. Chetcuti, MD,*® P, Michael Grossman, MD,*" Gorav Ailawadi, MD, MBA,*"
Shinichi Fukuhara, MD®"

Clanek porovnavajici rizika reoperace po
predchozi TAVI nebo SAVR z dat STS National
Database (2011-

Zduraznuje zvysené riziko REDO u pacientu po
TAVi vs. SAVR a klade otazku, zda je TAVi je

vhodna jako prvni volba u mladsich pacientu,
ktefi v budoucnu budou nevyhnutelné potrebovat
eintervenci.
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Survival overall cohort Survival low-risk cohort

0\3 1004 88.0% g 100 4 < 92.7%
2 754 2 751 84.8%
:é 63.2% é
e 50 .
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S 25 S 25
c c
3 =
w 04 w 0
0 1 2 3 4 S 0 1 2 3 4 5
Years since index procedure Years since index procedure
Number at risk Number at risk
= TAVI{ 292 227 137 88 46 12 = TAVI 50 43 22 14 5 3
® 8
@ sAvR{ 386 329 286 240 186 76 ? sAvR{ 230 199 179 158 125 52
0 1 2 3 4 5 0 1 2 3 4 5
Years since index procedure Years since index procedure
— Survival intermediate-risk cohort o Survival high-risk cohort
3 e . 86.3% =
g | m‘—\_\_‘_\_‘—\ :;~ 751 72-8%
8 | s
g 50 55.0% © 501 62.2%
(=% Q.
S 251 2 251
< c
3 -
w 01 w 04
0 1 2 3 4 5 0 1 2 3 4 5
Years since index procedure Years since index procedure
Number at risk Number at risk
o TAVI{ 68 53 35 21 13 2 o TAVI{ 174 131 80 53 28 7
< s
@9 SAVR 4 81 70 59 44 39 17 @ SAVR 4 ;- 60 48 38 22 7
0 1 2 3 4 5 0 1 2 3 4 S

Years since index procedure

Years since index procedure

Fig. 3 Kaplan-Meier curves of all-cause survival. TAVI transcatheter aortic valve implantation, SAVR surgical aortic valve re-

placement

Adrichem R, Mattace-Raso AM, Hokken TW, van den Dorpel MMP, de Ronde MJAG, Lenzen MJ, et al. Demographics and outcomes of patients younger

. than 75 years undergoing aortic valve interventions in Rotterdam. Netherlands Heart Journal. 2024;32(10):348-355. d0i:10.1007/s12471-024-01888-2 -



Potreba pacemakeru - TAVI v.s SAVR

JACC: Cardiovascular Interventions

Volume 5, Issue 5, May 2012, Pages 540-551

Multicenter Study > JACC Cardiovasc Interv. 2012 May;5(5):540-551.

doi: 10.1016/].jcin.2012.03.004 ®.

Need for permanent pacemaker as a complication of

TAVI [ - 25% transcatheter aortic valve implantation and surgical
aortic valve replacement in elderly patients with
severe aortic stenosis and similar baseline

electrocardiographic findings
SAVR 3,4%

Rodrigo Bagur ', Josep Rodés-Cabau #, Ronen Gurvitch 2, Eric Dumont ', James L Velianou 4,
Juan Manazzoni 1, Stefan Toggweiler 3, Anson Cheung 2, Jian Ye 3, Madhu K Natarajan 4,
Kevin R Bainey 1, Robert Delarochelliére T, Daniel Doyle ', Philippe Pibarot !, Pierre Voisine 7,
Mélanie C6té 1, Francois Philippon 1, John G Webb 3

Affiliations + expand
PMID: 22625193 @ DOL 10.1016/jjcin.2012.03.004 @



Chirurgické moznosti u mladych
aktivnich pacientu

* Cile: zachovat v co nejvetsi mire vlastni tkan
bez nutnosti dlouhodobé antikoagulace (jakékoliv [éCby)
rezistence k infekci

Tzn. — co nejlepsi kvalita zivota po operaci, moznost aktivniho zivota
bez/nebo s minimem omezeni

Invazivita, narocnost a délka operace neni podstatna
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Rossova operace

autotransplantace pulmonalni chlopné do
aortalni pozice

Vyhody - velmi dobra hemodynamika

bez nutnosti antikoaqgulace

rezistence Kk infekci

Nevyhody - technicka naroCnost
- operace dvou chlopni
- allograft




Ross vs. mAVR vs. bioAVR vs. TAVR

vék 18-65let, 2000-2025, New York + Kalifornie

Trends in Utilization and Outcomes of Ross,

franscatheter and Surgical Aortic Valve Ross (853), mAVR (14276), bioAVR(24653), TAVR (2884)
l:'::;])tl:l;;‘l:;wl‘.l in Adults Younger Than 65 Ross - nardst Operad, vyggi poéet Ao reintervenci

- nejnizsi 6letd mortalita a stroke
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Chirurgické typy podpory PA - prevence dilatacePA

A B C

Full root replacement - autolegous Full root replacement - Dacron Full root replacement with extra-aortic
inclusion technique inclusion technique annuloplasty and interposition graft

a) inkluznitechnika PA do vlastniho aortalniho korene
b) implantace PA do Dacronové protézy (sec David)
c) extra-aortalni anuloplastickyring a interpozici protézy v STJ



MozZné konduity do pozice plicnice pfi Ross

R
1. Homograft (TB) ﬂ

2. Biokonduit (cévni protéza s implantovanou biologickou chlopni

3. Freestyle (bovinni konduit) e

4. Picni konduit z autolog. perikardu sec Ozaki

Ross (Hancock) 10 pac.;
Ross + Ozaki 9 pac., planovani dalsSi 4




Modifikace Rossovy operace (od 10/2024)

BB 4102024 -t &) 9 (3 87.5%)
BY vk () 30 (21 - 51)

Nova modifikace Ross + Ozaki (RVOT vytvoreny z perikardu pacienta)






Adult Card 3 TIS10 MI10 Adult Card P TIs10 MI1.0
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1. Kompletné viastni tkan pacienta

V'yhody

2. Vsechny vyhody klasické Rossovy operace

3. Funkcnost Ozakiho techniky v Ao pozici pri neokonstrukci aortalni

chlopné (1 TK) vyborna

. Predpoklad funkénosti Ozakiho techniky v plicni pozici (| TK) jeSte
lepsi

. Cena (kl. Ross vs modif. Ross) materialu — v prospéch nové
techniky - jen zaplata z bovinniho perikardu - minimalni



Rekonstrukce chlopné podle Ozaki -

neocuspidizace

* Excelentni hemodynamika po operaci
 Strednédobé vysledky vyborné

* Vysledky ovliviiuje volba materialu cipu
* Dlouhodobé vysledky zatim chybi

'—x«
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Midterm Outcomes After Aortic Valve Neocuspidization (Ozaki Procedure) in Adults
Takuya Ogami, MD1,* - Keith A. Dufendach, MD1,* - Mahnoor Imran, MD1 - ... - lbrahim
Sultan, MD1 - Victor O. Morell, MD1 - Danny Chu, MD1,2

Kaplan-Meier survival estimate a g Survival free of AV regurgitation2I|
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Mid-term Results of Aortic Valve Replacement by Ozaki Technique in

0 1 2 3 4 Congenital Aortic Valve Disease: Autologous vs Bovine Pericardium.
Years after Surgery

N um ber at ri S k a‘:’ - Freedom From Re-Operation
August 2015 to June 2023
SAVR 77 68 59 50 37 Leaflets created from 5 %
AVN 77 62 41 28 15 A e :
. Autologous n = 31 pts @
\v PhotoFix® n = 43 pts %%
0

https://www.annalsthoracicsurgery.org/issue/S0003- % ! W o
4975(23)X0006-X o - TP

Implications: The Ozaki or AVRec procedure has better outcomes if
native autologous pericardium is utilized. Poor mid-term results utilizing
PhotoFix® bovine for the leaflet reconstruction.
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Chirurgicka nahrada Ao chlopné

« zUstava zlatym standardem lé¢by u mladsich pacienti
* nabizi vynikajici dlouhodobé vysledky
 volba typu chlopneé musi byt individualizovana

Budouci smery

* rozvoj minimalné invazivni chirurgie
* Noveé generace bioprotéz
« kombinace chirurgickych a katetrizaCnich postupu




e Technologicky pokrok bude vzdy o dva kroky napred
oproti osvédcéenym terapiim kvuli ¢asu, ktery zabere
vyhodnoceni dlouhodobych klinickych vysledkd.

* Je nezbytné zajistit, aby suboptimalni lécba nemohla
byt ospravedInéna jejich mensi invazivitou.

e Statistika je jako bikini. Co odhaluje je zajimavé, co
skryva je podstatné. Aaron Levenstein
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