
Intracardiac echocardiography via 
esophageal to guide percutaneous left 

atrial appendage closure procedure

JIM GISE 2023 



Introduction

Atrial fibrillation (AF) is the most common sustained cardiac
arrhythmia in adults

Patients with AF report an increased risk for thromboembolic
complications and ischemic stroke, indeed about 90% of
stroke-causing thrombus that come from the heart are localized
in the LAA

Left Atrial Appendage Closure (LAAC) can be an alternative
to oral anticoagulant therapy (OAC)

Expert consensus documents recommend intraprocedural
imaging by means of either transesophageal echocardiography
(TEE) or intracardiac echocardiography (ICE) to guide LAAC



Case presentation

An 82-year-old man arrived in our hospital with an intracranial 
hemorrhage.

He had AF, hypertension, chronic coronary syndrome with 
reduced ejection fraction (LVEF 45%), chronic kidney disease 
(creatinine 1,4 mg/dl, GFR 44,4 mg/dl/m2).

He suffered from esophageal narrowing (due to a cancer).

Due to the high stroke’s risk for this patient (CHA2DS2-VASc 
score of 5) and major bleeding risk (HAS-BLED score of 4), he 
was referred for percutaneous LAAC Because of his 
esophageal narrowing, classical TEE was not available. 



Rational

Because of his esophageal narrowing, classical TEE 
was not available

The use of the ICE probe via the esophageal route 
(ICE-TEE) is safe compared to standard TEE in 
excluding the presence of thrombus in LAA, in 
guiding PFO percutaneous closure  and in guiding 
the repair of congenital heart disease but is not 
currently been used and validated to monitor LAAC 
procedure
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drugs

Patient 
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of venous
access

Quality 
images 

Probe 
diameter

TEE Yes Yes No Yes 15 mm

ICE No No Yes Yes/no 2,66 mm

ICE-TEE No No No Yes 2,66 mm



Technical resolution

We have used an Acunav probe, a phased-array system with a penetration power of 16 
cm that provides an image section of 90°.

The ACUNAV catheter has an 8 F diameter (around 2,66 mm, compared to TEE probe 
which has a diameter of 1,5 cm around).

To perform procedural imaging, we have descended ACUNAV probe in mid esophagus 
(about 30-35 cm) as a traditional TEE

Than we have visualized the view, we have locked the catheter tip thanks to the locking 
system and  we have visualized the interatrial septa (IAS) with a clockwise rotation of the 
control wheel. Furthermore, we have used the anterior-posterior control wheel to 
obtain both bicaval and aortic short axis views . Thanks to these views, we performed 
transseptal puncture as traditional TEE-guided LAAC. Subsequently, we have performed 
a counterclockwise rotation, obtaining the LAA view  that we have used for the final 
device size selection (diameter, depth) and for device deployment. 

A Watchman FLX device was successfully deployed at the ostium with no residual leaks.



Fluoroscopy and ICE-TEE images of 
LAAC
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TEE vs ICE-TEE
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Clinical Implications

• Esophageal intubation for ICE-TEE has been 
successfully performed without administration 
of any anesthetic drugs.

• The thinner dimensions of the probe 
decreases patient discomfort during the 
procedure

• We have obtained quality images comparable 
to those obtained with TEE



Perspectives

ICE-TEE guided LAAC could represent an 
alternative intraoperative imaging method in 
LAAC procedure.

A study is now ongoing to demonstrate its 
feasibility
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