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ABSTRACT

Introduction: Percutaneous left atrial appendage closure (LAAC) is considered in patients with non-valvular
atrial fibrillation (AF) who cannot receive long-term anticoagulant therapy or who experience thromboem-
bolism despite anticoagulant therapy. The structural feature of the left atrial appendage (LAA) and high vari-
ability of the clinical features of the patients endorse the difficulty of the procedure. In this study, it was aimed
to present our single-center LAAC experience and in-hospital follow-up results of the patients.

Patients and Methods: Patients who had undergone LAAC in our cardiology clinic between 2017 and 2022
were included in the study retrospectively. All clinical, laboratory and imaging characteristics of the patients
and in-hospital follow-up results were evaluated.

Results: Median age of 29 patients included in the study was 78 years (65-82,IQR=25-75) and 17 were males
(58.6%). Median score of CHAZDSZ-VASC was 4 (4-6, IQR= 25-75). In addition, median value of the HAS-
BLED score was 3 (3-4, IQR=25-75). The rate of complete closure, minor bleeding during the procedure, and
pericardial tamponade were 27 (93.1%), 1 (3.4%), and 1 (3.4%) respectively, and the device was dislocated
immediately after the procedure in one patient (3.4%). The most common type of LAA appendix was chicken
wings 15 (51.7%).

Conclusion: Success rate of the LAAC procedure was high in this single-center study conducted in our coun-
try with a relatively high number of patients.
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Sol Atriyal Apendiks Kapatma Yapilan Hastalarm Klinik Ozellikleri ve Hastane
I¢i Sonlanimlar:

OZET

Giris: Non-valviiler atriyal fibrilasyonu (AF) olan, uzun siireli antikoagiilan tedavi alamayan ya da antiko-
agiilan tedaviye ragmen tromboemboli geciren olgularda, perkiitan sol atriyal apendiks kapatma (SAAK)
diistintilmektedir. Sol atriyal apendiksin (SAA) yapisal 6zelligi ile hastalarin klinik 6zelliklerinin yiiksek de-
giskenligi, prosediiriin zorlugunu desteklemektedir. Biz bu ¢alismada, tek merkezli SAAK deneyimimizi ve
hastalarin hastane ici takip sonuglarini vermeyi amagladik.

Hastalar ve Yontem: Calismamiza kardiyoloji klinigimizde 2017-2022 yillar1 arasinda SAAK yapilan hasta-

lar retrospektif olarak alindi. Hastalarin tiim klinik, laboratuvar ve goriintiileme 6zellikleri ve hastane ici takip

sonuglar degerlendirildi. Cite this article as: Zeren G, Can F,

Sungur MA, Yilmaz §, Karabay CY.
Bulgular: Calismaya dahil edilen toplam 29 hastanin yas ortalamasi 78 (65-82, IQR= 25-75) ve ¢cogunlugu Clinical characteristics and in-hos-
erkek (%58.6) idi. CHA,DS,-VASc’nin medyan skoru 4 (4-6, IQR= 25-75) idi. Ayrica HAS-BLED skorunun pital outcomes of patients under-

going left atrial appendage closure

ortanca degeri 3 (3-4,IQR= 25-75) idi. Islem sirasinda tam kapanma, kiiciik kanama ve perikardiyal tamponad
Kogsuyolu Heart | 2023;26(1):14-19.

orani sirastyla 27 (%93.1), 1 (%3.4) ve 1 (%3 .4) idi ve bir hastada islemden hemen sonra cihaz yerinden ¢iktt

(%3.4). SAA’nin en sik goriilen tipi tavuk kanadi idi (%51.7).
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INTRODUCTION

Atrial fibrillation (AF) is an important cause of mortality
and morbidity due to increased risk of ischemic stroke. It is
responsible for approximately 20-30% of all ischemic
strokes!¥. Oral anticoagulant therapy, both vitamin K antago-
nist (VKA) and non-vitamin K antagonist oral anticoagulants
(NOAC) are the only drugs to prevent ischemic stroke due to
AF?# However, the use of anticoagulants may pose a safety
risk, especially in patients who are elderly, have liver and renal
dysfunction, have a high risk of bleeding due to use of other
drugs and have a history of bleeding under anticoagulant
therapy>®. In cases where the HAS-BLED risk score, which
is frequently used to evaluate individual bleeding risk, is 3 and
above, the annual risk of major bleeding is around 5.8%.

Due to its general structure and characteristics, LAA is
often the source of left atrial thromboembolism due to AF and
is responsible for >90% of it'”). For this reason, LAAC proce-
dure has become widespread with increasing experience and
technological developments in high-risk patients for whom
OAC use is contraindicated or who develop thromboembolism
under OAC. Short and long-term positive results have been
supported by many randomized controlled studies® V.

In this study, it was aimed to present our LAAC experience
in our single-center clinic, clinical, laboratory and imaging
characteristics of our patients and in-hospital follow-up results.

PATIENTS and METHODS

Patients who had undergone LAAC in our clinic between
2017 and 2022 were included in study retrospectively. An
informed consent form was obtained from all patients before
the procedure. All clinical, laboratory and imaging characteris-
tics of the patients and in-hospital follow-up results were
evaluated. Ethics committee approval for the study was
obtained from Haydarpasa Numune Training and Research
Hospital Clinical Research Ethics Committee (Ethics
Committee No: HNEAH-KAEK 2022/34).

Procedure

Following percutaneous puncture of the femoral vein, left
atrial access is gained by transseptal puncture, ideally in the
infero-posterior part of the interatrial septum. Thereafter, a
device-specific sheath is introduced to the LA over a stiff
guidewire, which is either placed in the left upper pulmonary
vein or in LA. LAA angiogram is performed through the deliv-
ery sheath or via a pigtail catheter in right anterior oblique
caudal and cranial projections and, less importantly, left ante-
rior oblique or lateral projections. LAA dimensions of the
ostium, the neck, i.e., the landing-zone and depth are measured
or estimated to help choose the appropriate occluder type and

size. The occluder is advanced through the delivery sheath and
positioned into the LAA. Its position is confirmed via fluoros-
copy, transesophageal echocardiography (TEE), and a tug test
is performed. Finally, the occluder is released.

In our center, closure was performed using TEE before and
during the procedure, under deep sedation and general anesthe-
sia, considering the patient’s comorbidity. In all groups, intrap-
rocedural monitoring included continuous invasive measure-
ment of the arterial blood pressure via a radial artery catheter.
Continuous ECG monitoring and pulse oximetry for transcuta-
neous arterial oxygen saturation were performed. All patients
were followed up in the intensive care unit after procedure
until they were awake and hemodynamic stability was
achieved.

Definitions

CHA,DS,-VASc: CHA,DS -VASc score as previously
described: 2 points each were assigned for age 275 years (A)
and for history of stroke, TTA, or thromboembolism (S,) and 1
point was assigned for each of the following items including
congestive heart failure (C), hypertension (H), diabetes melli-
tus (D), age 65-75 years (A), vascular disease (VA) (defined as
previous myocardial infarction, complex aortic plaque, carotid
stenosis, and peripheral artery disease) and female sex catego-
ry (Sc)(1213),

HAS-BLED: HAS-BLED score as previously described: 1
point each were assigned for hypertension, abnormal renal/
liver function, stroke, bleeding history or predisposition, labile
international normalized ratio, elderly (n> 65), and drugs/alco-
hol concomitantly?.

High bleeding risk: A score of “=3” according to the
HAS-BLED score recognized as high bleeding risk.

Classification of LAA morphology: The chicken wing
LAA, with an obvious bend in the proximal or middle part of
the dominant lobe or folding back of the LAA anatomy on
itself at some distance from the perceived LAA ostium. This
type of LAA may have secondary lobes or twigs. The wind-
sock LAA, with one dominant lobe of sufficient length as the
primary structure. Variations of this LAA type arise with the
location and number of secondary or even tertiary lobes arising
from the dominant lobe. The cactus LAA, with a dominant
central lobe with secondary lobes extending from the central
lobe in both superior and inferior directions. The cauliflower
LAA, with limited overall length with more complex internal
characteristics. Variations of this LAA type have a more
irregular shape of the LAA ostium (oval vs. round) and a vari-
able number of lobes with lack of a dominant lobe. The “cau-
liflower” morphology is most often associated with an embolic
event!,
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Statistical Analysis

Continuous variables are presented as median and inter-
quartile range (IQR). Categorical variables are presented as
numbers and percentages. All statistical analyzes were per-
formed with R version 4.0.4 (Vienna, Austria) using the
“Hmisc” and “ggplot2” packages.

RESULTS

Median age of 29 patients included in the study was 78
years (65-82, IQR= 25-75), and 17 were males (58.6%).
Median score of CHA, DS,-VASc was 4 (4-6, IQR= 25-75). In
addition, median value of the HAS-BLED score was 3 (3-4,
IQR= 25-75). All demographic and clinical findings of the
patients are summarized in Table 1. In Figure 1, the histogram
of HAS-BLED and CHA DS,-VASc scores of all patients is
presented.

Eight of the patients (27.5%) had pre-implantation sponta-
neous echo contrast (SEC), and eight (27.6%) had pre-proce-
dural NOAC use. The rate of complete closure, minor bleeding
during the procedure, and pericardial tamponade were 27
(93.1%), one (3.4%), and one (3.4%) respectively, and the
device was dislocated immediately after the procedure in one
patient (3.4%). The most common type of LAA appendix was
chicken wings found in 15 patients (51.7%). All procedural
and imaging characteristics of the patients are given in Table 2.

DISCUSSION

In high-risk patients who cannot receive oral anticoagulant
therapy, who experience bleeding and thromboembolism dur-
ing treatment, LAAC is a treatment option with a high success
rate and predictable complication rate.

In the first randomized controlled PROTECT-AF trial on
LAA closure devices, the Watchman (Boston Scientific Co.,
USA) device has been used, and it has been shown that LAA
closure with the device was non-inferior to warfarin in pre-
venting cerebrovascular events®. In the follow-up with anoth-
er comprehensive randomized PREVAIL trial, it has also been
observed that procedural safety was improved with less com-
plication rate’®. Five-year follow-up results of both trials have
also been published; Watchman has shown that LAAC, non-
inferior to warfarin, provides stroke prevention in nonvalvular
atrial fibrillation and additional reductions especially in major
bleeding, hemorrhagic stroke, and death'?). In another recently
published randomized controlled AMULET-IDE trial, it has
been shown that for non-valvular atrial fibrillation, the Amulet
(Abbott Vascular, USA) device was non-inferior to the
Watchman device in terms of safety and effectiveness, and
superior in terms of complete occlusion of the LAA. It has
been observed that procedural complications were relatively

Table 1. Baseline clinical and laboratory characteristics

Variables Overall group (n=29)
Age (years) 78 (65-82)
Sex (male) 17 (58.6)
Hypertension 28 (96.6)
Diabetes mellitus 17 (58.6)
Hyperlipidemia 12 (414)
Smoke 5(17.2)
COPD 4(13.8)
Congestive heart failure 12 (41.4)
Body mass index (kg/m?) 27 (22-29)
NYHA class

1 15 (51.7)

2 10 (34.5)

3-4 4(13.8)
Coronary artery disease 19 (65.5)
Prior PCI 9(@31)
CABG 7 (24.1)
Prior TIA 2(6.9)
Prior stroke 6 (20.7)

GFR (mL/min/1.73 m?)
Hemoglobin (g/dL)

59.3(23.9-73.1)
10.5 (9.8-12.1)

CHA DS, VASc score 4 (4-6)
HAS-BLED score 3(3-4)
Albumin (g/dL) 35(3-3.9)
Neutrophil (x10%/uL) 4.6(3.3-5.9)
Lymphocyte (x10%/uL) 1.1 (0.9-1.7)
ALT (IU/L) 14 (11-19)
AST (IU/L) 17 (12-25)

Total cholesterol (mg/dL) 163 (132-199)

Categorical data are presented as numbers (percentages) and continuous data are
presented as median (interquartile range).

ALT: Alanine aminotransferase, AST: Aspartate aminotransferase, CABG: Coro-
nary artery bypass grafting, CHA,DS,VASC: Congestive heart failure, hyperten-
sion, age, diabetes mellitus, stroke, vascular diseases, sex category,
COPD: Chronic obstructive pulmonary disease, GFR: Glomerular filtration rate,
HAS-BLED: Hypertension, abnormal renal/liver function, stroke, bleeding his-
tory, labile international normalized ratio or INR, elderly >65 years, drugs/alco-
hol, NYHA: New York Heart Association, PCI: Percutaneous coronary interven-

tion, TIA: Transient ischaemic attack.

higher in the Amulet group; however, it was decreased with
operator experience. The most common procedural complica-
tions have been shown to be pericardial effusion and device
embolization'V. In recent years, due to increase in operator
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Figure 1. The histogram of HAS-BLED and CHA2DS2-VASc scores of all patients.

experience and the development of device features, the success
rates of the procedure in LAAC have increased and the com-
plication rates have been reduced. We had a high procedural
success rate (93.1%) in our LAAC patients, in which we used
the Amulet device. While device implantation success rate has
been found as 90.9% in the PROTECT-AF study, the PREVAIL
study has shown a 95.1% implantation success rate with new
operators, similar to our study(g’lo). In the literature, it has been
shown that pericardial effusions requiring surgical repair or
pericardiocentesis decrease with increasing operator experi-
ence® !V Pericardial effusion was seen in only one patient in
our study, and device dislocation was also seen in one patient.
A difference of our study to PROTECT-AF and PREVAIL
studies is that the median CHA2DS2-VASc score was 4 com-
pared to 2.2 in PROTECT-AF and to 2.6 in PREVAIL.
However, CHA2DS2-VASc and HAS-BLED scores were
similar to AMULET IDE (4.5 and 3.2, respectively)®!D.

Since LAAC is a preventative treatment, it is extremely
important to keep periprocedural complications low. Due to the
heterogeneous anatomy of LAA, the procedure can be chal-
lenging. The success and complication of the procedure
depend on several factors, such as patient characteristics and
comorbidities, operator experience and device specifications.
Good cardiac imaging is essential to evaluate LAA thrombus
and its anatomical structure before the procedure and to ensure
correct positioning of the device during the procedure. For this
purpose, TEE, computed tomography (CT) is usually per-

formed before the procedure, as well as TEE or intracardiac
echocardiography during the procedure.

In nonvalvular AF, >90% of left atrial thrombi are found in
LAA? . LAA is a tube-shaped blind sac with a volume of 5-15
mL extending from the main body of the atrium. It often has an
oval-shaped mouth, and its inner surface is trabeculated by
pectinate muscles. It can be a single-lobed and often more than
one-lobed structure. Thrombus formation in this region is com-
mon during AF due to both atrial contractility, stasis and hyper-
coagulation, and the structure of LAA. In the literature, LAA
has been classified into four main types according to its mor-
phological structure'?. These include chicken wing, wind-
sock, cactus, and cauliflower, and the most common type is
chicken wing. LAA morphology has been shown to affect the
risk of thromboembolic events. Stroke or transient ischemic
attack (TTA) is more common in the cauliflower type than in
the chicken wing or windsock type. The morphological diver-
sity of LAA also affects the success and complication rates of
the interventional procedure. Chicken wing type LAA was
observed in 51.7% of our patients.

Study Limitations

This study had several limitations. Although it was one of
the centers where the most LAAC procedures were performed
in the country during the study period, the number of patients
in the study was small. Since the outcomes in our study were
few, the results should be evaluated carefully. The retrospec-
tive design of the study was another important limitation.
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Table 2. Procedural and imaging characteristics

Variables Overall group (n= 29)
LAA SEC 8 (27.5)
NOAC use 8 (27.6)
Warfarin use 12 (41.4)
Antiplatelet use 17 (58.6)
Reason of implantation
GIS bleeding 8 (27.6)
Intracranial bleeding 3(10.3)
High bleeding risk (no event) 8 (27.6)
High bleeding risk (event) 2(6.9)
Recurrent bleeding 6 (20.7)
Poor drug compliance 134)
Repeated CVA 134
Complete closure (non/or <3 mm) 27 (93.1)
Minor bleeding 134
Immediate device dislocation 134
Pericardial effusion 1(34)
LAA length (mm) 22 (19-25)
LAA ostium (mm) 19 (18-22.5)
Landing zone (mm) 16 (14-17)
Device size (mm) 25 (25-28)
LAA anatomy
Chicken wing 15 (51.7)
‘Windsock 8 (27.6)
Cactus 4 (13.8)
Cauliflower 2(6.9)

Categorical data are presented as numbers (percentages) and continuous data are
presented as median (interquartile range).

CVA: Cerebrovascular accident, GIS: Gastrointestinal system, LAA: Left atrial
appendage, NOAC: Non-vitamin K antagonist, SEC: Spontaneous echo contrast.

CONCLUSION

The success rate of the LAAC procedure is high in this
single-center study conducted in our country with a relatively
high number of patients. LAAC should be kept in mind as an
alternative treatment in patients with nonvalvular atrial fibril-
lation (AF), who cannot receive long-term anticoagulant ther-
apy, or who develop thromboembolism despite anticoagulant
therapy.
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