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Is Percutaneous Closure of the Left Atrial Appendage a Valid
Alternative to Oral Anticoagulation?

Cierre percutaneo de la orejuela izquierda: juna alternativa terapéutica valida a la

anticoagulacion oral?

JAVIER GANAME ! M. PHD, FASE

The prevalence of atrial fibrillation (AF) has risen in
parallel with increased life expectancy and cardiovas-
cular risk factors. Atrial fibrillation produces a five-
fold increase in the risk of stroke and one out of five
strokes is estimated to be a consequence of AF. Atrial
fibrillation is probably associated with an unknown
number of “cryptogenic strokes”. (1) A significant
proportion of these strokes in patients with AF may
be prevented with anticoagulation therapy. Therefore,
the prevention of stroke is an important aspect in the
management of patients with AF from a social, eco-
nomic and clinical point of view.

Oral anticoagulation with warfarin and more re-
cently with the new oral anticoagulants which do not
need therapeutic dose monitoring is the treatment of
choice to reduce the risk of thromboembolism in pa-
tient with non-valvular AF. A significant proportion of
patients with high risk of bleeding cannot receive oral
anticoagulants. The risk of major bleeding in patients
receiving oral anticoagulants is about 3% per year and
the annual risk of minor bleeding is 13-15%. (2) The
balance between the risk of thromboembolism and the
risk of bleeding is crucial for the management of oral
anticoagulation in patients with AF.

About 90% of thrombi in patients with non-val-
vular AF originate in the left atrial appendage. (3, 4)
This has led to the development of alternative thera-
pies to isolate the left atrial appendage from the rest
of the left atrium. The WATCHMAN™ device was de-
veloped to occlude the left atrial appendage more than
10 years ago. The device is introduced by a percuta-
neous intervention via the femoral vein and requires
a transseptal approach, the use of fluoroscopy and
transesophageal echocardiography guidance. The pro-
cedure is associated with adverse events, which may
be severe, as cardiac tamponade or even stroke. (5)

The PROTECT AF randomized trial demonstrated
that implantation of the WATCHMAN™ device was
possible in 91% of the patients undergoing the proce-
dure, and was not inferior to warfarin anticoagulation

assessed by a primary composite endpoint of stroke,
cardiovascular death, and systemic embolism at 18
months in a group of patients with a relatively low
CHADS2 score. (5) However, the rate of adverse events
was higher in the group undergoing device implanta-
tion. These complications included cardiac tamponade
(5%), stroke (2%) and major bleeding (3%). Peri-de-
vice residual flow was observed with transesophageal
echocardiography in 32% of the patients at 1-year fol-
low-up. (6) In the PROTECT AF trial, the long-term
follow-up demonstrated that the rate of complications
at the moment of device implantation decreased as the
operator experience increased, with a long-term risk
of cardiac tamponade of 2%. (7)

The PREVAIL trial was conducted to document
the long-term reduction of complications after the
implantation of the WATCHMAN™ device and to
confirm the clinical efficacy demonstrated in the
PROTECT AF trial in patients with higher CHADS2
score. This study demonstrated a reduction in the rate
of complications during the procedure or immediately
after in 2.2% of the patients who received the device.
(8) However, the PREVAIL trial did not demonstrate
that the WATCHMAN™ device was noninferior to
warfarin therapy for the prevention of stroke, car-
diovascular mortality or systemic embolism after 18
months of follow-up.

In the current issue of the Argentine Journal of
Cardiology, Carrizo et al. present the initial experience
and the short-term outcome of percutaneous closure
of the left atrial appendage with the WATCHMAN™
device in a single center in Canada in a limited num-
ber of patients with a CHADS2 score higher than the
one reported by other studies. (9) The procedure was
successful (21/22 patients) in a greater proportion of
patients compared to that reported by the PROTECT
AF trial and similar to the one reported by the PRE-
VAIL and CAP trials where the procedure was per-
formed by more experienced operators.

The rate of periprocedural complications was
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higher than the one observed in previous studies. This
could be due to the relatively low number of complica-
tions in the small number of patients included in the
study, where each complication significantly increased
its rate, or because the population studied by Carrizo
et al. (9) was older, with more severe comorbidities
and had a higher risk of bleeding than the patients
included in the PROTECT AF and PREVAIL trials.
None of the patients developed stroke immediately af-
ter the procedure or during the short-term follow-up.

Of interest, the authors demonstrate the chal-
lenges related with this complex procedure. The de-
vice was implanted under general anesthesia, requir-
ing transesophageal echocardiography guidance and
transseptal puncture in all the patients. In half of the
patients the device had to be repositioned.

The fact that none of the patients presented throm-
boembolic events or device-related complications is
encouraging. These potential complications include
device migration, atrial wall erosion and thrombosis.
Probably, the risk of thrombosis decreases over time
with device endothelialization. If these results are
confirmed in the long-term, anticoagulation could be
discontinued in these patients and the risk of bleeding
would decrease.

The clinical significance of peri-device residual
flow is controversial. (6, 10) Carrizo et al, (9) mention
that the left atrial appendage was excluded in 95% of
patients, but this percentage included patients with
small residual flow (< 3 mm). Further studies assess-
ing long-term follow-up are necessary to establish if
these patients with peri-device residual flow still have
higher risk of stroke compared with those in whom
the LAA is completely excluded.

The left atrial appendage is a structure with com-
plex and variable anatomy. (11, 12) We do not know
yet if these anatomic differences predispose to a
higher rate of peri-device residual flow. Probably, the
anatomy and the shape of the left atrial appendage
should be considered in the decision-making process
when the procedure is being planned in order to en-
sure the best possible outcome. However, the authors
of this study do not mention how many patients who
were evaluated for percutaneous closure were unable
to undergo the procedure due to anatomic issues or
the inhability to carry out the procedure. In these
patients, surgical closure of the left atrial appendage
might be a valid option.

Most patients referred for percutaneous closure
of the left atrial appendage have a strong contrain-
dication for oral anticoagulation. The ASAP registry
demonstrated that in patients not eligible for oral an-
ticoagulation, percutaneous closure of the left atrial
appendage was associated with a significantly lower
rate of stroke than the one expected according to their
CHADS2 score. (13) These results suggest that per-
cutaneous closure of the left atrial appendage could
be considered in patients with contraindications for
anticoagulation.

This study confirms the existence of an unmet
need of new procedures to reduce the incidence of
thromboembolism in patients with AF, and that per-
cutaneous closure of the left atrial appendage is fea-
sible in tertiary care centers, with a high success rate
and relatively low rate of complications in patients
with multiple comorbidities and high risk for chronic
oral anticoagulation.

Conflicts of interest

None declared.

(See authors’ conflicts of interest forms in the website/Sup-
plementary material).

REFERENCES

1. Gladstone DJ, Spring M, Dorian P, Panzov V, Thorpe KE, Hall J,
et al; EMBRACE Investigators and Coordinators. Atrial fibrillation
in patients with cryptogenic stroke. N Engl J Med 2014;370:2467-77.
http://doi.org/trf

2. Connolly SJ, Ezekowitz MD, Yusuf S, Eikelboom J, Oldgren dJ,
Parekh A, et al; RE-LY Steering Committee and Investigators. Dabi-
gatran versus warfarin in patients with atrial fibrillation. N Engl J
Med 2009;361:1139-51. http://doi.org/beqddgq

3. Manning WJ. Atrial fibrillation, transesophageal echo, electrical
cardioversion, and anticoagulation. Clin Cardiol 1995;18:58-114.

4. Stoddard MF, Dawkins PR, Price CR, Ammash NM. Left atrial
appendage thrombus is not uncommon in patients with acute atrial
fibrillation and a recent embolic event: a transesophageal echocardio-
graphic study. J Am Coll Cardiol 1995;25:452-9. http://doi.org/fdr34b
5. Holmes DR, Reddy VY, Turi ZG, Doshi SK, Sievert H, Buchbinder
M, et al; PROTECT AF Investigators. Percutaneous closure of the left
atrial appendage versus warfarin therapy for prevention of stroke in
patients with atrial fibrillation: a randomised non-inferiority trial.
Lancet 2009;374:534-42. http://doi.org/bkjfjd

6. Viles-Gonzalez JF, Kar S, Douglas P, Dukkipati S, Feldman T, Hor-
ton R, et al. The clinical impact of incomplete left atrial appendage
closure with the Watchman Device in patients with atrial fibrillation:
a PROTECT AF (Percutaneous Closure of the Left Atrial Appendage
Versus Warfarin Therapy for Prevention of Stroke in Patients With
Atrial Fibrillation) substudy. J Am Coll Cardiol 2012;59:923-9. http://
doi.org/f2nchq

7. Reddy VY, Holmes D, Doshi SK, Neuzil P, Kar S. Safety of percuta-
neous left atrial appendage closure: results from the Watchman Left
Atrial Appendage System for Embolic Protection in Patients with AF
(PROTECT AF) clinical trial and the Continued Access Registry. Cir-
culation 2011;123:417-24. http://doi.org/bfhj99

8. Holmes DR Jr, Kar S, Price MdJ, Whisenant B, Sievert H, Doshi SK,
et al. Prospective randomized evaluation of the Watchman Left Atrial
Appendage Closure device in patients with atrial fibrillation versus
long-term warfarin therapy: the PREVAIL trial. J Am Coll Cardiol
2014;64:1-12. http://doi.org/f2sthm

9. Carrizo AG, Natarajan M, Ribas S, Velianou J, Morillo CA. Percuta-
neous Left Atrial Appendage Closure for Thromboembolic
Prevention in Atrial Fibrillation. Rev Argent Cardiol 2015;83:512-8.
10. Garcia-Ferndndez MA, Pérez-David E, Quiles J, Peralta J, Garcia-
Rojas I, Bermejo J, et al. Role of left atrial appendage obliteration
in stroke reduction in patients with mitral valve prosthesis: a trans-
esophageal echocardiographic study. J Am Coll Cardiol 2003;42:1253-
8. http://doi.org/c9fjvj

11. Stollberger C, Schneider B, Finsterer J. Elimination of the left
atrial appendage to prevent stroke or embolism? Anatomic, physi-
ologic, and pathophysiologic considerations. Chest 2003;124:2356-62.
http://doi.org/bb648q

12. Su B, McCarthy KP, Ho SY. Occluding the left atrial appendage:
anatomical considerations. Heart 2008;94:1166-70. http://doi.org/dw-
z6nt

13. Reddy VY, Mobius-Winkler S, Miller MA, Neuzil B, Shchuler G,
Wiebe J, et al. Left atrial appendage closure with the Watchman de-
vice in patients with a contraindication for oral anticoagulation: ASA
Plavix Feasibility Study with Watchman Left Atrial Appendage Clo-
sure Technology (ASAP Study). J Am Coll Cardiol 2013;61:2551-6.
http://doi.org/f2fm5h



