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The majority of cardiac myxomas manifest as endocavitary gelatinous masses that arise adjacent to the fossa ovalis in the left atrium.
They typically have a peduncle but can also arise in a sessile fashion
[1-5]. The majority (75-80%) are located within the left atrium, characteristically originating from the mid-portion of the atrial septum by a
narrow stalk; 15-20% originate within the right atrium [1-5].
Detection by imaging of the above anatomical findings easily lead to
the diagnosis [3-7]. We describe a case of an unusual left atrial (LA)
myxoma whose peduncle and attachment to the base of interatrial
septum (IAS) was detected only by using the two-dimensional (2D)
planes as generated by three-dimensional echocardiography (3DE).
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We describe a case of a left atrial myxoma atypical for its anatomical
features and site of attachment. Although an initial multimodality imaging was performed, the diagnosis of myxoma was possible only by
three-dimensional echocardiography (3DE) which was able to identify
the peduncle and the attachment at the base of the interatrial septum,
close to the origin of right inferior pulmonary vein. In fact, the 3DE can

electronically section the structures and obtain unique planes useful in
visualizing correctly the anatomical features of the myxomas and as a
result, it facilitates the surgical decision planning. Even the anatomical
appearance was uncommon at surgery and the diagnosis could be confirmed only by pathology. This case highlights the diagnostic ability of
the 3DE in similar challenging scenarios.
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Case Report
A 57-year-old, hypertensive, diabetic, female patient with a history of
previous cerebrovascular accident (CVA), in sinus rhythm, underwent
a transthoracic echocardiography (TTE) to detect the source of embolism following a newly diagnosed CVA. The exam showed a large mobile mass in the left atrium (size 1.7 x 3 cm), with irregular shape and
borders (Figure 1A), and with an inhomogeneous echo-structure. The
mass seemed to originate from the right inferior pulmonary vein
(RIPV) or from the basal IAS. Left atrium was normal in size. No other
abnormalities were detected. Subsequently, a cardiac magnetic resonance (CMR) showed a mass in the LA, iso-intense on T1 images
(Figure 1C) and with heterogeneous enhancement on late gadolinium
(Figure 1D). It was unable to identify a peduncle or clearly identify the
site of attachment.
No opacification of the mass was found by angiography. Cardiac
computed tomographic scan (CT) also found a mass in the left atrium
close to the RIPV but again it failed to characterize its attachment. A
transesophageal echocardiography was then performed. It demonstrated the presence of a mobile mass, protruding into the RIPV,
without being able to correctly identify its origin. Careful assessment
did not reveal other masses in LA and LA appendage. Further 3D acquisition was performed (Figure 2D).
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Cardiac tumors can be divided in primary and metastatic. Most true
cardiac tumors are secondary. Primary cardiac tumors are mostly benign and have a good prognosis, whereas malignant primary cardiac
tumors are most commonly sarcomas and have a poor prognosis. In
adult patients the tumors arising in the left atrium and on the mitral
valve are myxomas, papillary fibroelastomas (PFE), lipomas, sarcomas and metastatic tumors [1-5]. Anatomical characteristics of the
tumors such as location, mobility, attachment and appearance can
help determine whether a mass is benign or malignant. According to
the morphologic features, the cardiac tumors in left atrium can be divided in pedunculated and sessile; the myxoma and the PFE are
mainly pedunculated while the sarcomas, the lipomas and the secondary tumors are sessile; dealing with the location of the peduncle,
the myxoma are mainly attached to the mid portion of the atrial
septum while the PFE arise mainly from the valves. Other pedunculated mass arising in the left atrium are the vegetations but they have
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Discussion

smaller size except than the fungal and are more frequently attached
to the valves. Clots have broader attachment and are mostly located in
the LA appendage or on the roof of the LA. Therefore, the detection of
a mass attached by a peduncle to the mid-portion of interatrial
septum easily lead to the diagnosis of cardiac myxoma [3-7]. Transesophageal and transthoracic echocardiography plays a pivotal role in
the imaging [4-7]. If the above anatomical findings are not detected,
the differential diagnosis with other cardiac masses becomes more
difficult. In this scenario CMR, CT scan and angiography [7,8] can be
useful to better delineate the anatomical features and the vascularization of the mass. Three-dimensional echocardiography permits either the anatomical imaging of masses and the selection of unique
2D section planes [5,8-11], which are extremely useful in the assessment of their morphology.
Our case was atypical for many reasons, that could potentially lead
to a misdiagnosis of this kind of tumor: i) the location close to right
inferior PV could lead to take into consideration a metastatic tumor
coming from the pulmonary vein (PV); ii) the site of attachment at the
base of interatrial septum close to the inferior PV is uncommon in the
myxomas as they usually originate from the region of the fossa ovalis;
iii) the tiny and short peduncle was difficult to detect; iv) the mobility
of the mass flipping over the origin of the PV raised the suspicion of a
metastatic tumor; v) the surgical appearance, described as red jelly,
was uncommon and only at pathology the diagnosis could be confirmed.
Even though a multimodality imaging was performed, the suspicion
of myxoma arose at three-dimensional echocardiography that was the
only technique able to identify the peduncle and the attachment. In
fact, neither the transthoracic nor the transesophageal echocardiography or the CMR were able to identify the site of attachment and the
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By using 2D cutting planes on the 3D volume, the mass was sectioned in the different planes (Figure 2 A-C); by the blue plane of section (panel C) we were able to identify the attachment of the mass
(panel C, white arrow) as a tiny peduncle (P) to the atrial floor at the
base of the IAS close to the opening of RIPV. Surgical resection revealed
reddish jelly mass (size 3 cm x 3 cm) with soft consistency attached to
the atrial floor at the base of the IAS close to the RIPV (Figure 3, arrow).
Pathological evaluation confirmed the diagnosis of myxoma. After two
years follow up, the patient is doing well without any complication and
no recurrence of the tumor.

Figure 1. A) Transthoracic echocardiography; 4-chamber view; presence of a mass into the left atrium (white arrow. B) Transesophageal
echocardiography, x-plane at the level of interatrial septum, LA mass (white arrow). C) CMR showed a mass in the LA, isointense on T1
images (white arrow). D) CMR heterogeneous enhancement on late gadolinium (white arrow).
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Figure 2. A-C) Three-dimensional echocardiography. C) Identification of the attachment of the tumor by a short and tiny peduncle to the
base of IAS (arrow). D) 3DE volume sectioned in different 2D planes of the space.

Figure 3. Intraoperative surgical specimen; red jelly mass (white arrow).
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Although the ability of 3DE to delineate the site of attachment of cardiac tumors is well known, it was never reported neither in comparison
with other diagnostic techniques nor in this unusual location; this case
highlights the diagnostic ability of the 3DE and of 2D cutting planes obtained from 3DE in this challenging scenario.
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peduncle even with careful revision by experienced operators after the
3D diagnosis; CMR could only confirm the presence of vascularization
by the late enhancement and exclude a clot. In order to detect the vascular supply of the mass and in consideration of the risk factors for
coronary artery disease, we performed a coronary angiography which
did not reveal the presence of neovascularization of the mass. Only the
use of the 2D planes generated by electronically sectioning the 3D
volume, could correctly identify the attachment and the peduncle of the
myxoma.
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