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ABSTRACT 
Atrial fibrillation is the most common arrhythmia associated with significant mortality and morbidity secondary to thrombo-
embolism. To prevent this thrombo-embolism oral anticoagulation therapy is the recommended treatment. In patients with 
contraindications to oral anticoagulation therapy, percutaneous left atrial appendage occlusion device is indicated. TEE is 
essential to guide in all the stages of LAA device deployment. 
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INTRODUCTION 

Atrial fibrillation (AF) is the most common sustained 
cardiac arrhythmia encountered in clinical practice. The 
incidence is around 3-5% in the age group of 65-75 years 
and increasing to >8% in patients more than 80 years. It is 
associated with increased mortality and morbidity. One of its 
most devastating complications is stroke secondary to 
thromboembolism. Overall, AF accounts for 15-20% of 
strokes in the general population and for up to 30% in 
patients over the age group of 80 years. If untreated, the risk 
of stroke is 3-5% per year in patients with non-valvular AF 
(NVAF) [1-3]. To prevent this, oral anticoagulation (OAC) 
is the treatment of choice [4]. This anticoagulant therapy has 
been proven to effectively prevent thromboembolic strokes, 
but increases the risk of serious bleeding, which has an 
incidence of 2-4% per year [5]. In addition, these drugs have 
a small therapeutic window, several foods and drug 
interactions and require frequent blood testing, which makes 
this therapy inconvenient to many patients. Novel OACs are 
also associated with increased bleeding and gastric 
intolerance [6]. So far, neither pharmacological 
cardioversion nor radio-frequency catheter ablation has been 
proven to eliminate the indication for long-term OAC 
therapy [7,8]. Hence, alternative treatment options are 
essential. Left atrial appendage (LAA) occlusion device is 
one such option in patients where OAC is contraindicated. 
CHA2DS2-VASc score is used to assess the risk of stroke in 
patients with AF. If the score is >2 it is an indication to start 
OAC therapy [9]. HAS-BLED is a scoring system developed 
to assess 1 year risk of major bleeding in patients taking 
anticoagulants with atrial fibrillation. If the score is >3 then 

the patient is at high risk for bleeding, one has to be cautious 
[10]. 

ANESTHETIC CONSIDERATIONS AND 
DISCUSSION 

Atrial fibrillation is a common arrhythmia frequently seen 
during the perioperative period in patients undergoing 
surgery. Usually new onset atrial fibrillation is uncommon 
during the perioperative period. The rapid rates of new onset 
AF or pre-existing AF may be precipitated by several 
factors, including sepsis, dyselectrolytemia like 
hypokalemia, hypomagnesimia and acid-base abnormalities, 
pulmonary complications like pulmonary embolism, 
hypoxia, hypovolemia, myocardial ischemia, etc. [11,12]. 
Elderly patients, diabetics, hypertensive, valvular heart 
disease, ventricular and atrial enlargement, thyrotoxicosis, 
diastolic heart failure is at higher risk of developing atrial 
fibrillation. Roger et al reported that the overall incidence of 
supraventricular tachycardia was estimated to be less than 
1% and in those with an SVT, the incidence of AF and atrial 
flutter was  30%  and  12%,  respectively  with  only  20% of 
Corresponding author: Dr. Dinesh Kumar, Assistant Professor and 
Consultant Cardiac Anesthesiologist, Department of Cardiac, Vascular and 
Thoracic Anesthesia, JSS Hospital and Medical College, Mysore-570011, 
Karnataka, India, Tel: 9663237722; E-mail: drdinu80@gmail.com 

Citation: Kumar D. (2019) Anesthetic Implications during Left Atrial 
Appendage Device Closure for Non-Valvular Atrial Fibrillation. Int J 
Anaesth Res, 2(2): 39-43. 

Copyright: ©2019 Kumar D. This is an open-access article distributed 
under the terms of the Creative Commons Attribution License, which 
permits unrestricted use, distribution, and reproduction in any medium, 
provided the original author and source are credited.



SciTech Central Inc. 
Int J Anaesth Res (IJAR) 40 

Int J Anaesth Res, 2(2): 39-43    Kumar D 

arrhythmias occurring intraoperatively [13]. Acute onset AF 
with hemodynamic instability is treated with DC 
cardioversion. Chronic AF with fast ventricular rate the 
treatment is to restore sinus rhythm, control ventricular rate, 
anticoagulation and treat the precipitating factors. To restore 
sinus rhythm DC cardioversion, pharmacological 
cardioversion with amiodarone, propafenone, flecainide, 
ibutilide or dofetilide are recommended. Amiodarone is 
preferred because not only it restores sinus rhythm; it also 
controls the ventricular rate. Recent evidence from 
randomized trials (AFFIRM, PIAF, RACE, STAF) [13-15] 
has shown that rate control is at least as effective as rhythm 
control in improving symptoms and functional capacity, 
particularly in those over 65 years of age. To control 
ventricular rate either β-blockers (atenolol, propranlol, 
metoprolol, esmolol) calcium channel blockers (Diltiazem, 
Verapamil) and Digoxin (In heart failure patients). To 
prevent thromboembolism anticoagulants like warfarin, 
NOVACs or heparin can be used.  

NON-PHARMACOLOGICAL MANAGEMENT 

A wide variety of non-pharmacological approaches now 
exist for managing AF and provide rhythm or rate control 
when drug treatment has failed. To control ventricular rate 
transcatheter AV junctional ablation with permanent 
pacemaker implantation or radio-frequency transcatheter AV 
junction modification. To restore sinus rhythm device 
therapy like atrial pacing or atrial defibrillators, ablation 
therapy like percutaneous pulmonary vein isolation or radio-
frequency trigger or substrate ablation, operative procedure 
like Maze procedure, pulmonary vein isolation or His bundle 
ablation. To prevent thromboembolism there are left atrial 
appendage occlusion devices like Watchman, AMPLATZER 
cardiac plug and COHEREX WaveCrest are available. 
Surgical/thoracoscopic LA appendectomy and the epicardial 
LARIAT suture delivery device are also described. 
WATCHMAN is an FDA approved device for NVAF with 
contraindication for OAC therapy. 

Anesthetic considerations avoid drugs causing tachycardia 
like ketamine, Glycopyrolate and pancuronium, avoid lighter 
plans of anesthesia, adequate analgesia is very essential-
opioids like fentanyl preferred as they reduce the heart rate, 
induction agent either etomidate or propofol may be 
preferred, relaxant vecuronium, rocuronium or atracurium 
can be used. A defibrillator should be checked and kept 
ready. Amiodarone, β-blockers, calcium channel blockers 
and digoxin should be available. Hypokalemia, 
hypomagnesemia, hypoxia and acidosis, should be 
preoperatively corrected. ECG, BP monitoring- invasive BP 
preferred and central venous access should be secured. 

Transoesophageal echocardiography (TEE) plays a very 
important role in all the stages of LAA occlusion device 
therapy. Before deployment, TEE is used to rule out any 
thrombus in the left atrium or LAA as it is a contraindication 
for deployment of the device. The presence of spontaneous 

echo contrast is not a contraindication. Pre procedure, one 
has to define the morphology and dimensions of LAA. 
Morphologically, there are four types of LAA – chicken 
wing, cauliflower, windsock and cactus type. One has to 
assess the shape and size of the ostium, the width of the 
“landing zone” (area within the LAA where the device will 
be positioned), the length of the LAA, and, if possible, the 
number, shape and location of the lobes. Lobes are better 
defined with cardiac computed tomography or LA 
angiography. 3D echocardiography will also better define 
the shape and lobes of LAA, but due to irregular heart rate, 
artifacts are common. Live 3D will be more useful. Baseline 
left atrial dimensions is measured in anteroposterior and 
craniocaudal plane using mid-esophageal views at sector 
angle 0 and 120 degrees respectively. Ostial dimensions are 
noted in four mid-esophageal (ME) views: (i) 0°-20° four 
chamber view with slight flexion or withdrawal to open the 
LAA, (ii) 45°-60° aortic valve (AV) short axis view (SAX), 
(iii) 90° apical two chamber view, and (iv) 120-135° long-
axis view with probe turned counterclockwise to open the
subsidiary lobes. While using the ACP, the size is
determined by the width of the landing zone. The LAA neck
width (Landing zone) is typically measured 10 mm distal to
the LAA ostium (Figure 1). 3-5 mm more than the largest
diameter should be used to size the device. LA inflow and
outflow has to be assessed initially, which may get altered
following the device deployment. In the mitral valve,
presence of any regurgitation and its peak velocity should be
noted. The device is deployed using vascular access through
the right femoral vein and then entering the left atrium
through the transseptal puncture. Most important step during
the procedure is transseptal puncture. TEE is very useful in
guiding the puncture. Unlike transseptal puncture for balloon
mitral valvotomy, the puncture is made in the inferior and
posterior part of the fossa ovalis to get better alignment with
the axis of LAA. The orthogonal views ME AV SAX and bi-
caval views are used to guide the cardiologist during trans
septal puncture. While puncturing the septum, it should be
away from the AV in ME AV SAX view and toward inferior
vena cava in bi-caval view (Figure 2). After the transseptal
puncture, the patient is  haparinised to maintain an ACT>250
s. TEE and contrast angiography of the LAA (right anterior
oblique 30°/cranial 30°) are used to measure the LAA
dimensions (ostium, neck width and depth) based on these
measurements, the size of the device is chosen. The
positioning of the device in the LAA cavity is ensured by
TEE and fluoroscopy; the axis of the device should be in
alignment with the major axis of LAA. Once in position, the
device stability is confirmed by a Tug test, and complete
sealing is verified by color Doppler imaging with lower
Nyquist limits (Figure 3). Finally, the device is released
from the delivery cable and possible complications such as
compression of LUPV, impingement on the mitral valve,
residual leak and new-onset mitral regurgitation or regional
wall-motion abnormality of the lateral wall due to LCX
compression to be excluded.



SciTech Central Inc. 
Int J Anaesth Res (IJAR) 41 

Int J Anaesth Res, 2(2): 39-43    Kumar D 

Figure 1. (A & B) TEE based and (C) LAA angiography based measurement of the landing zone to measure the size of the 
device to be deployed. 

Figure 2. TEE guided trans-septal puncture (A) Mid-esophageal bi caval view, (B) Mid-esophageal aortic valve short axis 
view and (C) guidewire across the interatrial septum. 
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Figure 3. LAA aplatazer device in situ with left upper pulmonary vein. 

Various devices like WATCHMAN, AMPLATZER cardiac 
plug and COHEREX WaveCrest are available. 
Surgical/thoracoscopic LA appendectomy and the epicardial 
LARIAT suture delivery device are also described. 
WATCHMAN is US FDA approved device for NVAF with 
contraindication for OAC therapy. Various complications 
are described during the procedure, such as device 
embolism, cardiac perforation, thrombus on the left atrial 
side of the device, pericardial effusion, residual flow across 
LAA, compression of LCX artery or superior pulmonary 
vein and CVA secondary to thrombus or air. As more and 
more patients are undergoing minimally invasive and 
percutaneous device closure, cardiac anesthesiologist should 
be well versed in echocardiographic imaging in the 
catheterization laboratory similar to the operating room. 
TEE-guided transseptal puncture will be the standard of care 
for left sided interventions such as LAA device closure, 
balloon mitral valvuloplasty or mitral clip. 

CONCLUSION 

The percutaneous LAA occlusion device has been shown to 
be a safe, efficacious and cost-effective strategy for stroke 
prevention in patients with NVAF with an increased risk of 
stroke and bleeding. TEE is useful to assess the suitability of 
the patient for device closure, to measure the size and select 
the device to be deployed, to guide during transseptal 
puncture and deployment of the device, to assess the 
stability of the device following deployment, and to rule out 
any complication following procedure and during long-term 
follow-up. 
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