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1 | INTRODUCTION

Transesophageal echocardiography (TEE) represents the
imaging modality of choice for the visual assessment of
the left atrial appendage (LAA). In particular, transesoph-
ageal analysis of the LAA for thrombus exclusion or diag-
nosis is fundamental to improve the procedural confidence
of electrical cardioversion for persistent atrial fibrillation.
However, obtaining reliable image quality may sometimes
be challenging because of anatomical variability and ul-
trasound artifacts.

2 | CASE PRESENTATION

A 62-year-old male patient was admitted to our cardiol-
ogy department for the assessment of persistent atrial
fibrillation. He was previously examined in another in-
stitution and dismissed for electrical cardioversion be-
cause of the presence of a bulky thrombus in the LAA.
Regarding the CHA2DS2-VASc score calculation, we
only assigned one point for hypertension, which rep-
resents a low risk for thrombosis, stroke, and systemic
embolism. For this reason, we decided to control the
LAA transesophageal examination. In our analysis, the
biplane left ventricular ejection fraction (53.4%) and
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the left atrial volume index (30mL/m?) were normal.
The LAA morphology was ‘single lobe’ with a large ori-
fice (dotted line), a significant depth from the ostium
(white line) and a prominent ridge between its orifice
and the left-sided pulmonary vein ostium (arrowhead).
Particularly, we observed a floating hyperechogenic
structure (12x9mm) in the middle part of the LAA, at
the level of the ostium (arrow) (Figure 1). However, no
smoke or spontaneous contrast was detected (Video S1).
The color Doppler flow seemed to pass easily through
this structure (Video S2). The LAA emptying velocities
remained within normal values (45-50cm/s). The hy-
pothesis of an imaging artifact was reinforced after injec-
tion of an ultrasound-enhancing agent (UEA). We used a
0.5-mL bolus injection of SonoVue® followed by 5.0-mL
saline flushes to enhance the endocardial border deline-
ation. The opacification demonstrated an empty cavity,
which confirmed a reverberation artifact generated by
multiple reflections of the highly echogenic LAA ridge
(Videos S3 and S4; Figure 2).

3 | DISCUSSION

Knowledge of ultrasound artifacts, pitfalls, and mimickers
in two-dimensional transesophageal echocardiography is
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fundamental to avoid misinterpretation of LAA images.
Understanding their mechanisms of appearance and how
to avoid them with the optimal echo machine settings
are fundamental to recognizing and differentiating them

FIGURE 1 Transesophageal ultrasound imaging of the left
atrial appendage (LAA) (88° probe rotation). This image illustrates
a reverberation artifact (arrow) arising from the ridge between

the LAA and the left upper pulmonary vein (arrowhead) and
mimicking a thrombus.

from real atrial thrombosis. In particular, reverberation
artifacts are typically seen when highly reflective surfaces
are imaged in the same acoustic window.! Spontaneous
echo contrast and prominent pectinate muscles may also
interfere with the diagnosis or exclusion of LAA thrombi.?
In these situations, use of ultrasonic contrast agents may
help to optimize image acquisition by enhancement of en-
docardial border delineation and opacification of the left-
sided cardiac cavities.® In addition, this procedure may
facilitate the diagnosis or exclusion of LAA thrombus in
patients awaiting conversion of atrial fibrillation to sinus
rhythm.

Finally, assessing the LAA morphology with the 2D
xPlane mode may provide some insights into the differen-
tiation between artifact and thrombus. In particular, the
unusual body location of the suspected thrombus with-
out evidence of appendage wall adhesion should rein-
force the diagnostic hypothesis of a mimicker (Figure 3).
Furthermore, in experienced hands, considering the ab-
sence of spontaneous echo contrast, normal pulsed wave
Doppler measurements, preserved left ventricular systolic
function, and normal left atrial volume should facilitate
the diagnosis of artifact.

FIGURE 2
contrast-enhanced transesophageal

Pre- and post-

echocardiography evaluation of the left
atrial appendage (LAA). The previously
detected hyperechogenic material

(A) has been suppressed by contrast
echocardiography after complete
opacification of the LAA cavity (B).

FIGURE 3
segmental sweep analysis of the left
atrial appendage (LAA) with 2D xPlane
imaging. These two perpendicular

Transesophageal

anatomic planes demonstrate a floating
hyperechogenic structure in the middle
part of the LAA without evidence of
appendage wall adhesion.
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4 | CONCLUSION

This report reminds us that the adjunctive use of UEAs
may help to differentiate artifacts from thrombus by
improving cardiac structural definition. Furthermore,
contrast-enhanced analysis of the LAA may help to in-
crease the level of confidence for thrombus exclusion be-
fore electrical cardioversion.
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