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Inmelerin yaklasik %25’i atrial fibrilasyon (AF) ile iliskili!
AF’de 5 kat inme oranini arttirmaktadir.

(k)topslidve TEE ile yapilan calismalarda kardiyoembolik embolilerin %90’1 LAA
aynakl!

Nonvalviler AFFde CHADSVaSC skoruna gore oral antikoagulan (OAK) tedavi
verilmekte. OAK inme oranini 2/3 oraninda azalmaktadir.

Ancak %30 u bu ilaclari bir sebepten otiri kulanamamaktadir.

(kSIIS veya serebral kanamasi gecirenlerin %901 OAK tedaviye kesmek zorunda
aliyor.

Freedman B et al. European Heart Journal Supplements (2020)

Glikson M et al EHRA/EAPCI expert consensus statement on catheter-based left atrial appendage occlusion Europace 2020.



 PROTECT AF and PREVAIL calismalarinda sol atrial appendiks kapama

(LAAC) vs Warfarin :

daha iyi!

e 2015’de Watchman 2.5, 2020’de Watchman Flx, 2021’de Amplatzer
Amulet FDA onayi aldi.

Ischemic Stroke Rates
in Randomized Trials
and Observational
Registries of LAAO as a
Function of Baseline
CHA,DS,-VASc Score
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inme riski noninferior + kanama ve olim orani

NDCR LAAOQ Registry: Cumulative Number of LAAO Procedures
in the United States
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Klavuz Ooneriler]

Recommendation for
Percutaneous Approaches to Occlude the LAA

COR LOE Recommendation
i P_etcutaneous LAA occlusion may be c.onsideted n polientf with AF at increased . . . .
o S i G sl s S s ot s sl Hindricks et al ESC guideline 2020

this recommendation

Recommendations for occlusion or exclusion of the LAA

LAA occlusion may be considered for stroke prevention in patients with AF and contraindications for long-term anticoagulant
HME 4948 482

treatment (e.g. intracranial bleeding without a reversible cause).

Surgical occlusion or exclusion of the LAA may be considered for stroke prevention in patients with AF undergoing cardiac
459483

surgery.

COR LOE RECOMMENDATIONS

CLINICAL PRACTICE GUIDELINE

2023 ACC/AHA/ACCP/HRS Guideline
for the Diagnosis and Management of
Atrial Fibrillation

(Table 14) to long-term oral anticoagulation due to a nonreversible cause, percutaneous LAAO (pLAAO) is

- 1. In patients with AF, a moderate to high risk of stroke (CHA,DS,-VASc score 22), and a contraindication
2a
reasonable.*

COR LOE RECOMMENDATIONS
1. In patients with AF undergoing cardiac surgery with a CHA,DS,-VASc score 22 or equivalent stroke risk,
surgical LAA exclusion, in addition to continued anticoagulation, is indicated to reduce the risk of stroke
and systemic embolism.'"
2. In patients with AF undergoing cardiac surgery and LAA exclusion, a surgical technique resulting in
absence of flow across the suture line and a stump of <1 cm as determined by intraoperative trans-

esophageal echocardiography should be used."**




N Epicardia
WATCHMAN™  WaveCrest® AMPLATZER™ LAmbre™ LARIAT™

b Amplatzer cardiac plug C Lariat (epicardial)
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WATCHMAN FLX™

d Surgical ligation e  Surgical excision f Atriclip (surgical)

Jang SJ et al Cardiology 2021



Komplikasyonlar

Periprocedural complications Postprocedural complications

Death (=Z0.2%) Late pericardial effusion
& tamponade (— 1%)
Stroke (=Z0.2%):

Ischemic: air or Peridevice leak:
thromboembolism =5 mm on TEE: 1% -3%
Hemorrhagic =3 mm on TEE: 10%-25%
Systemic embolism (rare) Device-related thrombus

(3%-5%)
Pericardial tamponade (— 1%)

Late device migration/

Device embolization (—0.2%) embolization (infrequent)

Vascular complications: Device erosion (rare)
retroperitoneal bleed, Iatrogenic atrial septal
arteriovenous fistula, defects (rare to require
pseudoaneurysm intervention)

Other: major bleeding, renal
failure, respiratory failure,
sepsis, MI, endotracheal/
esophageal damage,
interfering surrounding
structures, device/contrast
allergy, pericarditis

Saw et la CAI/HRS Expert Consensus Statement on Transcatheter LAAC 2023



Cihaz kenarindan kacak (PDL)

P D L M e ka n iZ masi: CENTRAL ILLUSTRATION Residual Leaks Following LAA Occlusion

Mechanism of Leak With Plug Occluders Mechanism of Leak With Lobe-and-Disc Occluders

\ Leak into

\‘\\ Uncovered ‘N Leak between *
" lobe disc and lobe distal LAA

-Cihazin kiguk kalmasi

-Malpozisyon

-Sol atrial appendiksi (LAA) kavranmasi (bir lobu kagirma)

-Migrasyon

-inkomplet endotelizasyon

* PDL sikhg! TEE ve BT gorintilemede farkhilik

Uncovered
proximal
LAA tissue

g osterl yO r. % Uncovered N Fabric leak
proximal )
LAA tissue

Alkhouli M, et al. J Am Coll Cardiol Intv. 2023;16(6):627-642.

Lakklreddy D et al. Circulation 2021. JACC: CARDIOVASCULAR INTERVENTIONS VOL. 16, NO. 6, 2023

MARCH 27, 2023:627-642

Saw J et al Eur Heart CV Imaging 2015 -



PDL Insidansi ve FDA onerisi

* PDL'ler nadir degildir ve implante edilen cihaza ve kullanilan gérintileme
yontemine bagl olarak transkateter LAAC prosedurlerinin %11 ila
%57'sinde rapor edilmektedir.

 FDA Watchman cihazlariicin 45. gindeki gérinttlemede cihaza bagl
trombus (%2-4 sikliginda gozlenir, DRT) veya PDL>5mm gozlenmezse OAK

vi kesmemizi Oneriyor.
* Neyse ki 5 mm Ustu PDL orani genel olarak %1 sikliginda gozikmektedir.

aaaaaaaaaaaaaaaaaaaaaaa

[Incidence of Any Peri-device Leak at ~45 day Follow up)]
NCDR LAAG registry (Watchman) I

EWOLUTION trial (Watchman) [N

PRAGUE-17 (multiple devices) [N
Amplatzer Cardiac Pug regisry [N
SWISS-APERO (amulet) [N
SWISS-APERO (Watchman) [
SURPASS Watchman FL0 [
PINNACLE FLX (Watchman FLX) [
Amuiet IDE trisi Watchman) - I
Amulet IDE trial (Amuie
PROTECT AF trial (Watchman) [ —
% 10%

O o 20% 30% 40% 50% 60% 70% 80%

llllllllllll
Peridevice Leak After LAAO

Saw et la CAI/HRS Expert Consensus Statement on Transcatheter LAAC 2023



PDL ve boyutunun dnemi

* >5 mm PDLler emboliye sebep olabilecegi kabul gormus olmasina ragmen
klicik PDUler icin durum boyle degildir.

* PROTECT AF: <1, 1 -3 ve >3 mm PDL boyutlari arasinda olumsuz olay
oranlarinda herhangi bir fark olmadigini gézlendi . (>5 mm PDL
degerlendirmedi)

* NCDR LAAO Calismasi: 51.333 hastada, 1 yil icinde saptanan PDL<5
mm’lerde biraz daha yuksek bir inme, gecici iskemik atak (TIA) ve
embo)lizasyon oraniyla iliskili oldugunu buldu. (HR 1,152; %95 Cl, 1,025-
1,294).

* Cihazlar arasinda ve kapama yontemleri arasinda farkhliklar mevcut!

Afzal M, Ellis C et al; JACC EP 2022



Cerrahi LAA Kapama
) LAAOS I Trial

Left Atrial Appendage Occlusion during Cardiac Surgery to Prevent Stroke

MULTICENTER, RANDOMIZED, CONTROLLED TRIAL

e = '-',__ s lgi

e g€ appendage 1
L /', T— occlusion occlusion Whitlock et al NEJM Med 2021
~~~~~~~ - { — = ?»J < 2 o *\—\\J
A8 S SR e Ao = S -3
undergoing cardiac surgery N=2400 N=2411
Ischemic stroke or noncerebral 4.8% 7 .0%%0
systemic embolism during follow-up HR, 0.67; 95% CI, 0.53—0.85; P=0.001

Oral anticoagulation at 3 yr TAS e L 78.2%%

Left atrial appendage occlusion during cardiac surgery reduced risk of ischemic

stroke or systemic embolism in participants with a history of atrial fibrillation

Association between incomplete surgical ligation of left atrial
appendage and stroke and systemic embolization

Arash Aryana 7, Steve K Singh 2, Sheldon M Singh 3, P Gearoid O'Neill 4,
Mark R Bowers 4, Shelley L Allen 5, Sammi L Lewandowski 5, Eleanor C Vierra 5,

André d'Avila ©

inme: tam kapatilmis LAA vs. inkomplet LAA ligasyonu (ISLL,24% )

» Baska cerrahiye ek LAA ligasyonu retrospektif CT goruntulerin bakilip
embolizasyon oranlari karsilastiriimis

 Sistemik embolizasyon orani tum cohortta %1.9

—6.5% ISLL OAK alan

—14% ISLL OAK almayan grup



Amulet

AmMmulet-1DE

Circulation

OBIGINAIL BESEABCH ARTICLE

Amplatzer Amulet Left Atrial Appendage
Occluder Versus Watchman Device for Stroke
Prophylaxis (Amulet IDE)

A Randomized, Controlled Tria

er, MI topt R § N Vije » Swa M
): M AL

1:1 Amulet Watchman (eski jenerasyon) randomize edilmis.

-1878 hasta alinmis.

Sonlanim noktasi:

1.Guvenlik: 12. ayda cihaza bagli komplikasyon, bitiin nedenlere bagli 61im ve major kanama
2.Efektiflik: 19. ayda iskemik inme, sistemik embolizasyon

3. LAA kapanma orani: 45 giinde TEE ile karar verilmis.

-Amulet glivenlik ve efektiflik olarak Watchman’a gére non inferior ¢ikti.
-Amulette daha fazla komplikasyon gozlendi. (%4.5 ‘vs %2.5-perikardiyal
efflizyon ve cihaz embolizasyonu)

-Amulette LAA kapama orani daha iyi olarak gozlendi.

70%
60%
50%
40%
30%

Subjects %

20%
10%
0%

Residual Jet at 45 Days

63% ®m Amulet
m Watchman
46%
27% 29%
22%
9%
1% 3%
Om Oto3 mm 3to5mm >5 mm

Amulet %98.9 vs Watchman %96.8
(95% Cl, 0.41-3.66, p <0.001)



Amulet

lLeaks AmMmulet-1DE

Peridevice Leak After Transcatheter B
Left Atrial Appendage Occlusion

AAnalysis of thhe Amulet 1DE Trial

1593 hasta LAAC hastasi alinmis ve 3 mm Uzeri kacak
randomize kontrol calisma olarak arastiriimis.

45. giin (88.9%vs 74.1%, p<0.01) ve 12. ayda (90.5% vs 78.3%,
p<0.01) Amulet kapama orani daha iyi!

18 ay takiplerinde PDL inme, sistemik embolizasyon ve 6limu
arttirdig) gosterilmis. (8.1% vs. 4.7%; P = 0.04).



Left atrial appendage sealing performance of the Amplatzer Amulet
and Watchman FLX device

Kasper Korsholm' - Anders Kramer' - Asger Andersen' - Jacqueline Saw’ - Bjarne Linde Norgaard' -
Jesper Moller Jensen' - Jens Erik Nielsen-Kudsk'

* Tek merkezli kohort calismasi.

 Amulet (n:150) vs Watchman FLX (n:150) ’in 2 ay sonraki cekilmis
BT leri karsilastiriliyor.

« Tam kapama Amulet (30.5%) vs Watchman FLX (71.8%), p <
0.001.

 PDL boyutu W FIx grubunda daha kic¢uk bulunuyor.



Circulation

ORIGINAL RESEARCH ARTICLE O

Amulet or Watchman Device for Percutaneous
Left Atrial Appendage Closure: Primary Results of
the SWISS-APERO Randomized Clinical Trial

M

Multicentre randomize kontrol ¢alisma Amulet (n: 111) vs Watchman 2.5 veya FLX
(n:110)

Primer sonlanim:

islem esnasindaki LAA acikhgi ve 45. giinde BT ile LAA agikhg
Sekonder sonlanim:

isleme bagh komplikasyonlar, 45. giindeki TEE’de gézlenen DRT, PDL

Primer endpoint esit

-Amulet de daha az PDL (TEE, 45 . Glin, BT'de Normal!!!)
-Amulet de daha fazla isleme bagh komplikasyon goruldi
-45. gun klinik sonuglari benzer

@ Patients with High Risk AF and Clinical Indication to LAAR

l«%ﬁ\ Aged 76.9 (+ 7.8) years Q) 29.4% women
@ 39.4% with prior stroke/TIA ‘ 87.8% with prior relevant bleeding
CHA2DS2VASC Score 4.3+ 1.4 HASBLED Score 3.1 # 0.9
7 RANDOMIZED =N
§>)/\ Watchman 2.5
(n=25)
BEFORE October 2019
AMULET WATCHMAN FLX
(n=111) (n=85)

45-day LAA Patency

CCTA
(Primary Endpoint)

[eron] [ [o%]

<\

MIXED LEAKS
3.8% vs. 14%; p=0.010

Peridevice Ley

/ Clinical outcomes \
(Secondary Endpoints)

| INTRADEVICE LEAK |
44.8% vs. 23%; p= 0.001

\\Peridevice Leak  13.7% €€ Eeson d;rrEEn I L 275%

Procedural
Complications

Major Bleeding 7.2%

g : .
Cardiac Tamponade 2.7% 9.0% ) ) 2.7% o Cor e Tamm

0% Cardiac Tamponade

CVD/Stroke/SE 27% =
\MajorBIeeding 8.1% =

45-day clinical = 4.5% CVD/Stroke/SE
outcomes = 6.4% Major Bleeding /




RESEARCH LETTER

Procedural and short-term follow-up outcomes of '
Amplatzer Amulet occluder versus Watchman FLX

device: A meta-analysis

Domenico G. Della Rocca, MDD, PhD, Michele Magnocavallo, MD
Carola Gianni, MDD, PhD. Sanghamitra Mohanty, MD Veronica N. Natale. MPH
Amin Al-Abhmad,. MD Carlo Lavalle, MD Rodney P, Horton, MD
Luigi Di Biase, MD, PhD.'" Andrea Natale, MD, FHRS " °
’ ’ > \ !
N« \ q . ’
A / / / rH /
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21 ¢alhismada toplam 4186 LAAO hastasi alimis- Metaanaliz

-Amulet (n:3187) vs Watchman FLX (999)

-Tromboembolik risk benzer!

-islem basarisi Amulet (99.4%) vs W FLX (99.9 %) benzer!

-Primer sonlanimi (6lim, inme, kanama, M, vaskiiler komp, device embolization, pericardial)
Amulet (4.5) vs FLX (0.6)---p:0.01--- W FLX lehine

- PDL> 5 mm Amulet (0.34%) vs FLX (0.01%)---- (P: 0.04)

Sonu¢: Watchman FLX de islem esnasinda komplikasyon ve PDL Amulete gére daha az



Clinical Impact of Residual LLeaks Following Left Atrial Appendage
Occlusion: Insights from the NCDR LLAAO Registry

Mohamad Alkhouli, MD,’ Chengan Du, PhD,2:3 Ammar Killu, MD,! Trevor Simard, MD,
Peter A Noseworthy, MD,' Paul A Friedman, MD,' Jeptha P Curtis, MD,2-3
James V Freeman, MD,2-3 and David R Holmes, MD'

| Association of Peri-Device Leak with Thromboembolic Events after LAAO |
51,333 Patients Lilnderwent LAAO

, \ -5mm alti PDUlar daha fazla tromboembolik olayla
no (Gmmy teak small (20-5rmm) leak arge Camemyieak iliskili bulunmus. 5mm Ustii cihazlarda bu
o e Stroke, TiAior S& gozlenmemis. Bunun sebebi bu grubun OAK

kullanmasi olarak diisunilmustdr.

0.95

-Burda buyik kacaklari olanlarda daha blyuk LAA
orifisi, persistant AF ve kardiyomiyopati mevcut.

Large vs. small leak HR 0.924 (95%CI 0.508-1.682)
Large vs. no leak HR 1.064 (95%CI 0.587-1.929)
Small vs. no leak HR 1.152 (95%CI 1.025-1.294)*

0.90

T T T T T T T L} T T T T T T T
o 31 59 90 120 151 181 212 243 273 304 334 365 395 425

Central Illustration: Association of Peri-Device Leak with Thromboembolic Events after LAAO.
Among >50,000 patients who underwent LAAO in the US (2016-2019), 1 in 4 patients had

peri-device leak detected on follow up imaging at 45 days. Majority of leaks were small
<5 mm in diameter. Small leaks, however, we associated with a modest increase in the

Large leak Small leak No leak I

composite endpoint of stroke, TIA, or SE at 1 year follow up.
LAAO:; left atrial appendage occlusion, TIA; transient ischemic attack, SE; systemic
embolization, HR; hazard ratio.

Jacc Clin Electrophysiology 2022
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ORIGINAL INVESTIGATIONS

Impact of Peridevice Leak on 5-Year

Outcomes After Left Atrial

Appendage Closure

Srinivas R. Dukkipati, MD,® David R. Holmes, Jr, MD,” Shephal K. Doshi, MD,< Saibal Kar, MD,<
Sheldon M. Singh, MD.“ Douglas Gibson, MD.," Matthew J. Price, MD," Andrea Natale, MD,* Moussa Mansour, MD,"
Horst Sievert, MD,’ Vicki M. Houle, PuD,’ Dominic J. Allocco, MD,’ Vivek Y. Reddy, MD?

CENTRAL ILLUSTRATION The Impact of Peridevice Leak on Thromboembolic Events

LD

Watchman’in 3 ¢alismasinda 45. giin ve 1 yil
(n:1054) PDL oranlarina bakildi.

A Study Population B -
+ Patients with Watchman implants (n = 1,054) i W 5 mm den buyuk PDL %0.7
-Fron'|3FDA trials: PROTECT-AF, PREVAIL, and CAP2 Es'ﬁ::ll;;'; 45. Gunde %38 PDL<5mm
+ TEE imaging during follow-up: 45 days and 1 year FIGURE 5 Stroke Severity Based on PDL on the 1-Year Transesophageal Echocardiography
0
1. Yilda %27 PDL<5mm
C Leak at 1-Year TEE D  Adjusted 5-Year Rates of Ischemic 10.0%
Stroke/SE by Leak on 1-Year TEE .
o —— Sonug:
% p=003 -45. giinde olmasa da 1. yilda 5 mm alti kagak
w . . . . . (v
i ; 64% olmasi 5 yillik takiplerde inme riskini arttirdigi
o Ll i gdrilmistiir (HR 1.94, p 0.0014).
R riepiey N I I i -Bu fark sakat birakmayan inmeler de
- - 8 o gorulmustir. Sakat birakan inmeler ve mortalite
20%1 7% = . . . . 4.
% o s istatiksel olarak fark gozlenmemistir.
14% §§ 5% 1.3%
12% 2E 4o
10% £8
iod gi > — 00%
::: i o 16% : Disabling Nondisabling
24 > ENoPDL [ POL<5mm
0%T="Non- TDisabling/" CV Death "All-Cause 0% Noleak  Leak  FullLAAC
dl;:;uk? ;:r::. Death Cohort (,&m") Cohort (l.m)rTmeumdﬂﬂmebelwmPDLngregavdlngmedevelapmuwotdmbhngmhulsuoka(mmwem,mmumm
W Noleak - POL =5 mm expenienced more nondisabling strokes. PDL « peridevice leak.

Dulckipati SR, et al. J Am Coll Cardiol. 2022:80(5):469-483.



Peridevice Leak After Left Atrial Appendage Occlusion: Incidence,
Mechanisms, Clinical Impact, and Management & ceraccess

State-Of-The-Art Review

Mohamad Alkhouli, Ole De Backer, Christopher R. Ellis, Jens Erik Nielsen-Kudsk, Horst Sievert,

Andrea Natale, Dhanunjaya Lakkireddy, and David R. Holmes

J Am Coll Cardiol Intv. 2023 Mar, 16 (6) 627—-642

LEAKS

FIGURE 1 Incidence of Peridevice Leak in Randomized Trials and National and Prospective Core Laboratory-Adjudicated Registries

Incidence of Any Peri-device Leak at ~45 day Follow up
NCDR LAO regisry Watchmen) - |

ewoLUTION trial Watchman) [N
PRAGUE-17 (mutipe devices) NN
Amplatzer Cardiac Plug registry |

swiss pER0 (i) NN

Sws APERO Watchrar)
oy —— |
PINNACLE FLX (Watchman FLX) [N
et vl )

50% 60% 70% 80%

10%

20% 30% 40%

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 16, NO. 6, 2023 Alkhouli et al

MARCH 27, 2023:627-642 Peridevice Leak After LAAO

FIGURE 4 Summary of Recent Studies Documenting an Association of PDL With Ischemic Events
10 P=0 P=l 0 014

@ 9 mNo PDL
c mPDL
2 8
w PDL at 45 days PDL at 1 year
o 7
S o
=
@ 5
. P=0.07 P<0.001
£ 4 —
3
e 3
§ 2
o 1
o

0

Amulet IDE NCDR LAAO Watchman Trials Watchman Trials
n=1,593 n=51,333 n=1,054 n=1,054
1.5-year follow up 1-year follow up 5-year follow up
* P values are risk adjusted
JACC: CARDIOVASCULAR INTERVENTIONS VOL. 16, NO. 6, 2023 Alkhouli et al

MARCH 27, 2023:627-642

Peridevice Leak After LAAO



Primary Outcome Evaluation of a Next-Generation Left Atrial
Appendage Closure Device @

Results From the PINNACLE FLX Trial

Saibal Kar™, Shephal K. Doshi, Ashish Sadhu, Rodney Horton, Jose Osorio, Christopher Ellis,

James Stone Jr, Manish Shah, Srinivas R. Dukkipati, Stuart Adler, Devi G. Nair, Jamie Kim, Oussama Wazni,

Mathew J. Price, Federico M. Asch, David R. Holmes Jr, Robert D. Shipley, Nicole T. Gordon,

Dominic J. Allocco, Vivek Y. Reddy and On behalf of the PINNACLE FLX Investigators

Originally published 6 Apr 2021 | https://doi.org/10.1161/CIRCULATIONAHA.120.050117 | Circulation. 2021;143:1754—-1762

Peri-device flow

Implant

Table 3. LAA Closure (Core Laboratory Assessment)

45 days

12 mo

Jet size <5 mm

Jet size >0 and <5 mm

Jet size >5 mm

Transesophageal echocardiogram deemed not
evaluable for leak by Core Laboratory*

Data are % (n/N) [min, max].

100.0% (376/376)
[99.0%, 100.0%]

7.4% (28/376) [5.0%,
10.6%]

0.0% (0/376) [0.0%,
1.0%]

2.3% (9/385) [1.1%,
4.4%)

100.0% (389/389)
[99.1%, 100.0%]

17.2% (67/389) [13.6%,

21.4%)

0.0% (0/389) [0.0%,
0.9%]

0.8% (3/392) [0.2%,
2.2%]

100.0% (344/344)
[98.9%, 100.0%]

10.5% (36/344) [7.4%,

14.2%]

0.0% (0/344) [0.0%,
1.1%]

0.9% (3/347) [0.2%,
2.5%]

* Site evaluation of transesophageal echocardiograms assessed peri-device flow as <5 mm in all cases.

400 kilisik nonrandomize prospektif calisma.

-Glvenlik sonlanim noktasi: Hastane igi ve 7 glinliik 61im inme emboli, cihaza
bagh cerrahi oranina.

-Etkinlik sonlanim noktasi: 12. aydaki PDL orani (5 mm alti)

Sonug:

-5 mm Ustl PDL gozlenmedi.

-Guvenlik orani ¢ok iyi. (P. efflizyon, acil cerrahi,
embolizasyon gozlenmedi.)

-DRT 7 hastada gozlendi. (%2 altinda)

-Eski cihazlara gore daha az komplikasyon ve daha iyi
kapama orani gozlenmis oldu.



Ali et al. BMC Cardiovascular Disorders (2020) 20:78
https://doi.org/10.1186/s12872-020-01349-9 B MC Ca rdiova scu |a r DiSO rders

REVIEW Open Access

Systematic review on left atrial appendage m@
closure with the LAmbre device in patients
with non-valvular atrial fibrillation

Muhammad Ali'", Angelos G. Rigopoulos'’, Mammad Mammadov', Abdelrahman Torky', Andrea Auer’,
Marios Matiakis', Elena Abate', Constantinos Bakogiannis?, Stergios Tzikas?, Boris Bigalke?, Daniel Sedding' and
Michel Noutsias' ®

Abstract

Background: Percutaneous closure (LAAC) of the left atrial appendage (LAA) is an efficacious preventive procedure
for patients with non-valvular atrial fibrillation (NVAF) and considerable bleeding risk. We sought to systematically
review the available LAAC data on the novel occluder device LAmbre™.

Methods: For this systematic review, a search of the literature was conducted by 3 independent reviewers,
reporting the safety and therapeutic success of LAAC in patients being treated with a LAmbre™. Publications
reporting the safety and therapeutic success of LAAC using LAmbre™ in n > 5 patients were included.

Results: The literature search retrieved n = 10 publications, encompassing n =403 NVAF patients treated with a
LAmbre™ LAAC, with relevant data regarding safety and therapeutic success of the procedure. The mean CHA,DS-
VASc Score was 4.0 + 0.9, and the mean HAS-BLED score was 3.4 + 0.5. The implantation success was 99.7%, with a
mean procedure time of 454 + 18.7 min, and a fluoroscopy time of 9.6 + 5.9 min, and a contrast agent volume of
96.7 £ 0.7 ml. The anticoagulation regimen was switched to DAPT post procedure in the majority of the patients
(96.8%). Partial and full recapture were done in 45.5% and in 25.6%, respectively. Major complications were reported
in 2.9%, with 0.3% mortality, 1.7% pericardial tamponade, 0.3% stroke, and 0.6% major bleeding complications; no
device embolization was observed. During follow up at 6 or 12 months, major adverse cardiovascular events were
reported in 3.3%: Stroke or TIA in 1.7%, thrombus formation on the device in 0.7%, and residual flow =5 mm in
110%:! In some publications, the favorable implantion properties of the LAmbre™ for difficult anatomies such as
shallow or multilobular LAA anatomies were described.

Conclusions: This systematic review on the LAmbre™ LAA-occluder including n =403 NVAF patients demonstrates
an excellent implantion success rate, promising follow-up clinical data, and favorable properties for also challenging
LAA anatomies,. While its design seems to be helpful in preventing device embolization, pericardial tamnponade
may not be substantially reduced by the LAmbre™ as compared with other established LAAC devices. Further larger
prospective multicenter registries and randomized trials are needed to scrutinize the value of the LAmbre™
compared with established LAAC devices.




Goruntuleme Teknikleri- Nasil Yapalim

Table 5 Imaging surveillance modality and optimal imaging at different postdevice implantation time points.

Imaging timing Immediate postdevice implant  Prehospital discharge  45-d follow-up  1-y follow-up (optional)
Transthoracic echocardiogram - +++ — _

Transesophageal echocardiogram ~ +++ - ++ + 4+

(CTA - - ot 4t

Complication surveillance Pericardial effusion Device embolization ~ Peridevice leak  Device-related thrombus
Transthoracic echocardiogram +++ + - _

Transesophageal echocardiogram ~ +++ +++ e + 4+

CCTA +++ +4+ +++ 4+
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Ne zaman yapiyoruz?

Endovascular LAAC

I

15 TEE 6-12wks post-LAAC*

l

|

2™ TEE 12mths post-LAAC*

|

Device-related thrombosis (DRT)

Peri-device leak >5m[n

Continue OAC/NOAC/DAPT

Repeat TEE 6-12wks

Treatment (table 3)

Repeat TEE 8-12wks

>| DRT resolved

A
A

DRT still present

v N

Intensify treatment (consider): Repeat TEE 3-6mth
1. Warfarin INR 2.5-3.5 % aspirin
2.LMWH % aspirin
3. Surgical excision

*CTA can be alternative if TEE cannot be done

Saw et al Jacc cardiovascular interventions 2009: 1067-76.

Glikson M et al EHRA/EAPCI expert consensus statement on catheter-based left atrial appendage occlusion

Table 8 Scientific rationale of recommendations for

LAA closure imaging

Recommendations

Consensus
statement
instruction

Symbol

Preprocedural imaging
should be performed
with either CCTA or
TOE to rule out pre-
existing LAA throm-
bus and anatomic suit-
ability for LAA closure

Procedural imaging
should be performed
with either TOE or
ICE guidance

Post-procedural imaging
should be performed
at 6-24 weeks post im-
plantation to assess
for DRT

Post-procedural imaging
may be repeated after
12 months post im-
plantation to assess
for DRT

Presence of DRT on the
atrial side of the de-
vice should be treated
with intensified antico-
agulation to resolve

thrombus

“Should do this”

“Should do this”

“Should do this”

“May do this”

“Should do this”



PDL Olcimi

e Farkli acilarda LAA ostiumu 6lctilmeli ve en blylk olgcimu dikkate
almaliyiz.(0,45,90,135)

* LA basinci >12 mmhg lizerinde 6lciim almaliyiz. islem éncesi cok iyi hidrate
olmahdir.

» Renkli doppler Nyquist distirmeliyiz (30 cm/sn )
« Jet’in genisligi zoom yapip 6lcilmeli.
* islem esnasinda acele etmemeliyiz.

« BT’de TEE’ye gére daha biiyiik LAA caplari elde ederiz. islem éncesi BT ninde
cekilmesi 6nemlidir.

* 3D Eko bize PDL yi daha iyi gormemizde ek bilgi verebilir.

Tzikas et al Europace 2017



TEE (LAA trombUs,ostium capi ve derinligi, TSP)

Pat, T: 37,0 °C
TEE T: 39.6 °C
Seek Angle; 41

50 mm/s




Amulet ve Watchman PDL drnekleri




Burda da klcuk boyutta olan bir cihazin 45. gln
kontrol TEE sinde migrasyonunu goruyoruz.




2D vs. 3D measurements

A TEE-based sizing B CT-based sizing / 3D echo

o
_ 45°

135°

Accurate measurement of
Measured maximal LAA diameter *  Perimeter-derived mean diameter
<< Actual maximal LAA diameter ¢  Maximal diameter

5S 2 =2 o o o - . o
line %29 —Cra 1o RAO 29" — Cau 18 RAO O —Cau 17



-BT de kacak TEE ye gore daha sensitif
olan calismalar var, DRT’ de ise esittir.
-Bazen appendiks tam endotelize
olmadigindan dolayi dolabilir. Onemli
olan kacagi gostermektir.



LEAKS Treatment

Visible communication -

Q
a

between LA and LAA
No

Yes ‘

v/ Diagnosis:
Peridevice Leak
|

Observe Consider Tx*

JACC: CARDIOVASCULAR INTERVENTIONS VOL. 16, NO. 6, 2023
MARCH 27, 2023:627-642

FIGURE 10 Proposed Algorithm for the Diagnosis and Management of PDLs

s the LAA | gy

thrombosed?
Yes

‘No

Incomplete { Fabric Leak

LAA occlusion

Complete
LAA occlusion

Subtle PDL L Observe

Bleeding risk
not prohibitive

OAC - re-image

| \ " |
. . Bleeding risk
PDL mechanism g
PDL diameter AND echanis orohibitive
Clinically uncertain leak Clinically significant leak | | Consider closure
Small leaks (<3 mm) QO Large (>3-5 mm) leaks Y
Small proximal LAA tissue O Uncovered lobes [ )

Narrow landing zone Very large leaks
- Low profile delivery  Wide leak neck

Coils or RFA Plugs or occluders

Persistent leak

Alkhouli et al
Peridevice Leak After LAAO




4. In patients with AF and previous LAAO who are not on anticoagulation, imaging evaluation to assess the
. . 2 adequacy of LAAO and exclude device-related thrombosis before cardioversion may be reasonable.’'®
2023 ACC/AHA/ACCP/HRS Guideline

for the Diagnosis and Management of 5. In patients with AF and previous LAAO with residual leak, pericardioversion anticoagulation may be
AtrialFibrillstion ¢ considered and continued thereafter.®'"2°

FIGURE 21 Patients With H dy ically Stable AF Planned for Cardioversion

AF in postcardiac
surgery setting?
(See section 10.9)

No intracardiac
thrombus noted
intraop and postop AF
ascertained at <48 h

I

Imaging to exclude
intracardiac thrombus
before cardioversion
(See section 10.9)
2a>

Uninterrupted
3 D_oes therapeutic
imaging show anticoagulation =23 wk
intracardiac confirmed?

thrombus?

AF duration
<48 h

[

Does imaging
show residual
leak?®

! Is this
a patient

Role of of elevated
pericardioversion thromboembolic
anticoagulation

uncertain

Does
imaging show
intracardiac

_ -




Sonuc

* LAAC cihazlarindan sonra DRT veya buyik PDL(>5mm, >3mm?) varsa
OAK kesmemeliyiz.

* [slem esnasinda TEE PDL degerlendirmesi énemli! Sifir PDL ile
citkilmaya calisiimali.

* 6-12 (24) hafta ve 12. aylarda TEE veya kardiyak BT ile takip etmeliyiz.

* 1 yil sonunda 3 mm ustu PDL’si olanlarda OAK tedavi acisindan tekrar
degerlendirilmelidir.

* Uzun dénemde yeni cihazlar ve sheatlerle (Watchman FLX vs, sterable
sheat), operator tecriibesi arttikca ve daha cok goriintileme sistemi
kullanilarak( 3D Eko, CT, 3D printer, bilgisayar simulasyon programlari)
PDL orani azaltilmasi umulmaktadir.






