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TAVI in heavily calcified aortic disease
How to choose the proper treatment strategy

Agir kalsifik Ciddi Aort Darliginda TAVI
Dogru strategiyant neca secak




Aortik kalsifikasyon:
Dost mu dusman mi ?

* Homojen
e Simetrik
e Kuicuik

e Uzantilari olmayan




TAVI'de lleri kalsifikasyonun komplikasyonlari

Predilatasyon /
e Paravalviler yetmezlik postdilatasyon oranlari
yuksek

e Anuler ruptir

e |leti bozukluklari / yiksek pil oranlari

e Koroner okllizyon
e inme

e Kapak migrasyonu




Aort Kapak Kalsifikasyonlari Siniflandiriimasi

Grade Kalsifikasyon

Grade 1 Yok

Grade 2 Hafif kalsifikasyon (kiiglik,izole,noktasal)
Grade 3 Orta kalsifikasyon (cok biiyiik noktalar)

Grade 4 Tim cusplara uzanan agir kalsifikasyonlar

|| Perpendicular Plane | Perpendicular Plane |

LVOT kalsifikasyonu




Kalsifikasyon Ozellikleri

e Lokasyon (Ao cusp, Root ve LVOT)
e Uzantisi

e Asimetrik

e Komsulugu

e Sekli (diiz, ay seklinde,¢ikintih)
e Miktari

Nodiiler kalsifikasyon ve LVOT kalsifikasyonu ozellikle 6nemli




Bilgisayarli tomografi
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Kalsifikasyon ile ilgili parametrelerin degerlendiriimesinde en degerli yéntem



LVOT kalsifikasyonunun prognostik 6nemi

1,761 patients with aortic stenosis receiving transfemoral TAVI
with current-generation devices

--------- 1152 patients with valve-in-valve procedure|

{e.g., MitraClip)

23 patients with concomitant procedure

imaging quality

379 patients with missing or poor CT

| 1,207 patients eligible |

%37.4. 111

Without (<10 mm3) LVOT With (>10 mm?) LVOT
calcification (n=756) calcification (n=451)

v !

\ 1:1 Propensity score matching |
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Without (<10 mm?) LYOT
calcification (n=358)

With (>10 mm?) LVOT
calcification (n=358)

Measurement of LVOT calcium volume from contrast-enhanced MSCT
images using 3mensio Structural Heart software
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Follow-up time (years)
Patients at risk (N=716)

Without 358 206 159
With
Without* LVOT With** LVOT
calcification calcification  p-value
(n=358) (n=358)
Outcome at 30 days according to VARC-3
All-cause mortality 10 (2.8) 22 (6.1) 0.05
Disabling or non-disabling stroke ~ 9(2.5) AL 0.04
Type 2-4 bleeding 14 (3.9) 15@4.2) 1.00
Kidney injury (AKIN 3) 2(0.6) 71(2.0) 0.18
Major access-site complication 24 (6.7) 22 (6.1) 0.88
MI requiring revascularisation 2 (0.6) 1(0.3) 1.00
P mean >20 mmHg 4(1.2) 8(2.4) 0.34
PVL > mild 10(2.9) 20 (6.0) 0.08
Permanent PM implantation 55 (15.4) 56 (15.7) 099

*Without <10 mm3, **With >10 mm? calcium volume. Values n (%). AKIN: Acute Kidney Injury
Network; LVOT: left ventricular outflow tract; MI: myocardial infarction; PM: pacemaker; PVL:
paravalvular leakage; VARC: Valve Academic Research Consortium

Waldschmidt L, et al. Eurolntervention. 2022 Apr; 17(17): e1417—e1424.

Percentage of patients

30-day device success endpoint

p=0.007

Without (<10 mm?) LVOT
calcification

With (<10 mm?) LVOT
calcification


https://pubmed.ncbi.nlm.nih.gov/?term=Waldschmidt%20L%5bAuthor%5d
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9896403/

LVOT Kalsifikasyon Degerlendirilmesi

Kalsifikasyon

Hafif 1 nodul uzantisi <5mm,
LVOT cevresinin %10 azini kapsiyor

. '
'
Ciddi Tek focusta 1 cm den blylk veya LVOT
cevresinin %20 den fazlasini kapsiyor -_,‘ n l o !
l 4 . :

Orta 2 nodul kalsifikasyon veya 5 mm buyuk veya
LVOT cevresinin %10 dan fazlasini kapsiyor




Meta-analysis of reconstructed time-to-event data

. Paravalviler kacaklarin prognostik
ﬂ >25,000 patients (from 38 studies) undergoing

transcatheter aortic valve implantation (TAVI) 6 n e m i

(11

Are the presence and severity of
paravalvular leak (PVL) after
TAVI associated with worse

outcomes at follow-up?

Pooled Kaplan-Meier curves

A Overall survival B. Freedom from rehosptaization C. Froodom fom cardovasiulds monality
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Central Message: Patients with PVL, even if mild, experience higher risk of all-

cause mortality, rehospitalization and cardiovascular mortality following TAVI

Pompeo et al. Structural Heart 2023



Kalsifikasyon — PVL Iliskisi

Kalsifik kitlenin boyutu ve
lokalizasyonu PVL derecesi
ve bolgesi ile iliskilidir

Self-expandable kapaklarda

1 PVL daha fazladir

Yeni jenerasyon « etekli»
kapak kullanilanlarda
kapaklar arasinda (SE/BE) ve
kalsifikasyon derecesinin
(az/cok) onemi yoktur.



Yeni jenerasyon guclendirilmis etegi olan kapaklarda PVL daha dusuktir

Edwards S3 -> SSULTRA/S3UR Abbott Portico -> Navitor
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Medtronic E-R -> Evolut-PRO




Kalici kalp pili / kalsifikasyon s
Membranoz IIISkISI T 2,
septum

Miskuler

septum Mitral-aort arasi fibroz

bolge
“curtain”



PPMI rate (%)
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Ozellikle sol koroner cusp tarafindaki
asimetrik kalsifikasyon PPM agisindan
daha riskli !1?

Membranous

100% intferventricular
100% Septum
90% -
“® Yas
80% -

0% ®* RBBB

s0% o | VOTLC Kalsifikasyonu
50% 42%
40% -
30% -
20% 7 10%
10% - - 3,8% 9,0%
0% - _
All 0 1 2 3
(20/194) (3/79) (9/100) (5/12) (3/3)
Avg. No. of risk factors
PPMI rate

Mauri V et al. Clinical Research in Cardiology 2018



Aortik Ruptur

LCC-RCC komissural bolgesi dis destek az

Balon expandable kapaklar risk yuksek

Pio SM et al, XPERT REVIEW OF MEDICAL DEVICES 2020



Sonug -1

lleri derece kalsifikasyon TAVI'de kot progostik gdstergedir

Kalsifikasyon yeri, dagilimi, boyutu gelisebilecek sorunlarin
ongorduricusu olabilir

Bu konuda «standart» yaklasim stratejileri bulunmamaktadir

Self expandable kapaklar daha cok tercih edilmektedir



Sonug -2

* Balon ile genisletilen kapaklar
e Aortik ark ve ascenden aortada daha rahat navigasyon
e Apozisyonlari daha iyi (PVL daha dusuk)
e Post-dilatasyon ihtiyaci yok / az
e Antler ruptir nispeten fazla
e Overdilatasyondan kacinilmali (balona 1-2 cc eksik SF konulabilir)

e Yerlestirme «yavas» ve «iki-asamali» yapilabilir



Sonuc -3

e Kendiliginden genisleyen kapaklar
e Arcus aorta donusu daha zor

e Riptir riski cok daha az (balon pre/post dilatasyona bagli)

Predilatasyon mutlaka yapilmali ( ne kadar agresif ???)

Postdilatasyon gereklilik orani yliksek

PVL daha yuksek ( ancak yeni chazlarda arada fark yok)



Infolding

Self exp kapaklarda
ileri asimetrik
kalsifikasyon /
kalsifik raphe
varliginda dikkat




93 yasinda erkek hasta

AVA: 0,5 cm2
Max PG 95 mmHg
Mean PG 65 mmHg

ANNULUS

Diameter (mm) 215 x 306 , 260

Min Max Mean

Eerimeter(mm) 83,1 ,]erived@(mm) 26,4 > EVOIUtR 34 mMmm

Area (mm?) 515,7 , Derived @ (mm) 25,6

bistance: 0,0 mm




ANUIO GORUNTULEME HIZMEN _ ANJIO GORUNTULEME HIZNES

294% 294%
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23 mm balon (Z-med)
ile predilatasyon
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25 mm balon (Z-med)
ile postdilatasyon
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Sonug:
Basin¢ Gradienti
21 /10 mmHg

BENENE
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Hafif PVL (1-2/4)




71-year-old woman. Shortness of breath esp. in the last 6 months.

NYHA Class Ill. Obesity (BMI 32 kg/m?). Normal coronary arteries.

NBA Guven Tip Merkezi M45-RS Mi0.11

ooy 1 Calcified critical aortic stenosis,

g i V —
15/10/2021 13:09:41 : ’:"-‘?‘._- 1 AV Vmax
']

: " b8l probable BAV

AV meanPG 80.53 mmHg
AV VTI

e tl!rm_‘-ll W AV Env.Ti : ;""_ o Max PG= 128 mmHg
A Mean PG = 80 mmHg
AVA=0,3cm 2

.
e

208

Mild aortic regurgitation
Mild mitral regurgitation
Pulmonary artery systolic pressure= 45 mmHg

LVEF =70 %



SoV width, coronary heights

Sinus valsalva diameters LC Ostium RC Ostium




Co-planner and near-cusp views

Co-planner view Near cusp overap view









Atrial septostomy Passing the valve antegradely Snaring the wire and making
with a noodle wire arterio-venous loop












Predilatation with 16 mm balloon View from RAO-Cau









Implantation of the THV (LAO 25 Cau 5)









Post dilatation

After implantation

Peak-to-peak

PG 40 mmHg ®

Post dilatation with 20
mm balloon

P
Pl 425 papurs

After post-dilatation

Hurma Hinies FivyThm (ALAFMS UFSAHLED)






A month later

Following morning A month later





















Waldschmidt L, et al. Eurolntervention. 2022 Apr; 17(17):
el417-el424.



https://pubmed.ncbi.nlm.nih.gov/?term=Waldschmidt%20L%5bAuthor%5d
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9896403/

Kapak migrasyonu

e Ciddi kalsifikasyonlarda undersising kalmasi

* Genelde islem sonrasi

* Nadiren self kapaklarda islem sonrasi

e Spontan

e Ciddi komplikasyon nadir olusturur

 Kalsifikasyon olmadigi icin olusan migrasyon daha tehlikeli
* PVY 6nemli bir nedeni



Paravalvuler yetmezlik

* En stk komplikasyon

 Ciddi kalsifikasyon kapagin tam ve simetrik acilimini énler

* Non-koroner ve sol cusp kalsifikasyonlarinda daha fazla izlenir
e Kalsifikasyon miktari ile artar

* Balon kapaklarda daha az selflerde daha fazla

* Yeni jenerasyonlarda daha az

e Partner 1 calismasin da %12 iken Partner 2 de %3.8

o Kapak teknolojileri ve operatér deneyimi



AnUler raptar

e Balon eksbandbl kapaklarda daha fazla
* %83 subanuler bolgede
 Genelde agresif veya tekrarlayan postdilatasyon

* En fazla
e ileri kalsifik bikuspit (tip-2)
e Sirktler anuler kalsifikasyon
e LVOT uzanan kalsifikasyon



Kapagl ne kadar sisirelim?
Ekspanse edelim?

Kapak tipi Kapak ol¢um sekli Sistol-diyastol degisim
orani

Balon EK Alan bazli %0-10 <%20

Self EK Perimetre(circumference) %10-25 <25



T

e Ciddi kalsifik bikUspit kapak ===

e Sirktler aniler kalsifikasyon — s —— Slow—two—step
* LVOT uzanan kalsifikasyon —

‘/




E AND HEART FAILURE

ular outflow tract calcification on clinical outcomes of patients with severe aortic stenosis undergoing

‘homas Kurz+s, MD; Hans-Josef Feistritzer2s, MD, PhD; Philipp Hartungz3, MD; Ingo Eitel+s, MD; Holger Nefe, MD; Oliver Doerrs, MD; Alexander Lauten’, MD; UIf Land
)N School of Medicine at Mount Sinai, New York, NY, USA; 2. Department of Internal Medicine and Cardiology, Heart Center Leipzig, University of Leipzig, Leipzig
as been associated with worse outcomes in patients undergoing transcatheter aortic valve implantation (TAVI) and may influence the selection of prosthetic val
outcomes after TAVI with a self-expanding valve (SEV) versus a balloon-expandable valve (BEV).

-ds SAPIEN 3 or Medtronic Evolut R, were divided according to LVOT calcification into no/mild (<1 calcium nodule extending <5 mm and covering <10% of the LV«
fication was present in 143 (34.4%). Moderate/severe LVOT calcification was associated with significantly longer fluoroscopy time and higher rates of pre- and po
| with longer fluoroscopy time and an increased need for pre- and post-dilation, but not with a higher incidence of early and mid-term adverse clinical outcomes


https://eurointervention.pcronline.com/author/Serdar-Farhan

SYSTEMATIC REVIEW article

Front. Cardiovasc. Med., 24 May 2023

Sec. Heart Surgery

Volume 10 - 2023

| https://doi.org/10.3389/fcvm.2023.1170979

This article is part of the Research Topic

Reviews in Transcatheter Aortic Valve Implantation
View all 3 Articles

Quantity and location of aortic valve calcification predicts
paravalvular leakage after transcatheter aortic valve
replacement: a systematic review and meta-analysis



https://doi.org/10.3389/fcvm.2023.1170979
https://www.frontiersin.org/research-topics/52182#articles
https://www.frontiersin.org/research-topics/52182#articles
https://www.frontiersin.org/research-topics/52182#articles
https://www.frontiersin.org/people/u/1275764
https://www.frontiersin.org/people/u/2120757
https://www.frontiersin.org/people/u/1275764
https://www.frontiersin.org/people/u/2120757

Minimizing PVL - sizing and choice of device

Edwards S3 -> S3ULTRA/S3UR
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Conclusion

* There is some data to suggest even mild PVL lead to worse outcomes.

* Greater than moderate PVL is not acceptable; ?greater than trivial for younger patients?
* Newer generation THV devices have reduced the incidence moderate and severe PVL.

* In the future, perhaps truly hostile anatomy —i.e. likelihood of moderate + PVL or inability
of TAVi-in-TAVI — may be the strongest contraindication for TAVI.






lleti bozukluklari

* %4-47

e Self E> Balon E

e Ciddi kalsifikasyon

 Onceki ileti defekt;

» Kapak tipi ve yerlesimi

* Non-koroner ve sol cuspda ciddi asimetrik kalsifikasyon



Koroner ostium tikanmasi

e Siklik <%1

 Kalsifikasyon yeri ve buyuklagu

* Lmca

* BEK %0.81 SEK %0.34

* %80 kadinlarda

e Aortik root <28 mm ve ostiyum yuksekligi <10 mm



Stroke

* Peri-proseduirel AF ve kalsifik aort daha sik

e Sag koroner cusp ve LVOT kalsifikasyonunda fazla
e Kapaklar arasinda strok acisindan fark yok

e Aortik kalsifikasyondan bagimsiz



Ciddi kalsifikasyon var hangi kapagi takalim?

e SOLVE —=TAVI Trial

Table3 Primary endpoint and its components

Self-expanding  Balloon-expandable  Rate difference  P-value

valve (Evolut R)  valve (Sapien 1) (90% CI) equivalence
Compaosite primary endpoint,” % (n'total) 284 (62/218) 259 (56/216) 151 (956w 453) 004
All-cause mortality, % (n'total) 3207270 13(5219) 0594 (47910 291} <00001
Stroke, % (n'total) 05 (11210) 4.7 (1F214) 4.2 (011 to B.28) 0003
Maoderate or severe prosthetic valve re_:.',urgitatinn,"* % (nftotal) 34 (//208) 1.5 (37207) 192 (-588t0 105)  0.0002
Permanent pacernaker, % (n/total) 2130 (497213) 19.2 (417214) 385 (-104w 272) 006

Results are displayed for the prespecified hierarchical testing against the equivalence margin 10% for the primary endpoint and its components,
Composite of all-cause mortality, stroke, moderate or severe prosthetic valve regurgitation; permanent pacemaker implantation at 30-day follow-up.
"Moderate or severe paravahvubar leak (PYL) based on core laboratory assessment.



Nasil yapardim?

e Cift proglide
* En az 23 mm balon ile predilatasyon ama self kullanacaksam en az 25

mm balon

e Balon expandbl
e Kapagi 2 basamakli acmayi tercih ederdim (antler riptirden

E i i
E
u
&
=21
-

kacinmak icin)
86.38 mm
210 - 630 mm

25.5-28.3mm

225-28.5mm



e Operatorun en deneyimli oldugu kapak
e Over-under size kacinmak
» Tekrarlayan postdilatasyondan kacinmak



e Tesekkurler
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