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Abstract
Background: Cardiac myxoma(CM) is a rare cardiac disease, with the majority located in the left atrium
and less commonly in the right atrium, right ventricular, biatrial, left ventricular, right ventricular out�ow
tract or heart valves. These rare CMs need to be distinguished from other masses. The purses of our
study is to provide important value in �nding the extra-atrial tumor and making the correct diagnosis by
reviewed echocardiographic and clinical features of �ve rare CMs.

Methods: We reviewed medical records and echocardiographic data in all patients with surgery diagnosis
of rare CMs from January 2019 to June 2020 in the second a�liated hospital, Xi’an Jiaotong University.

Results: Five patients were enrolled in our study. The sites of CMs were rare and located separately on RV,
PV, LV, LA and LVOT, LA. Four cases was myxomas and one was lipoma. Five patients recovered well
after operation.

Conclusions: Cardiac tumors developed in unusual locations should be considered to exclude the
possibility of myxoma.

Subheadings: Echocardiographic of rare Cardiac Myxomas

Background
Cardiac myxoma(CM) is a rare cardiac disease with an overall incidence of about 0.5-1.0/million/y[1]. CM
accounts for approximately 70% of the adult cardiac tumors, with the majority (75%) located in the left
atrium and less commonly in the right atrium (20%)[2]. Rarely CMs may be present in right ventricular
(RV), biatrial, left ventricular (LV)[3], right ventricular out�ow tract (RVOT)[4] or heart valves[5, 6]. The
sporadic type accounts for about 93%, and the multiple type present in familial forms[7]. These rare CMs
need to be distinguished from other masses, such as papillary �broelastoma, rhabdomyoma, lipoma and
thrombi[8]. Echocardiographic and clinical features may provide very important information. We reported
�ve rare site of myxoma-like masses, especially pulmonary valve (PV) myxoma was never been reported
before. Therefore, our study could provide important value in �nding the extra-atrial tumor and making
the correct diagnosis.

Methods
We reviewed medical records and echocardiographic data in all patients with surgery diagnosis of rare
CMs from January 2019 to June 2020 in the second a�liated hospital, Xi’an Jiaotong University. The
written informed consent was waived because this study was retrospective and anonymous clinical data
were used for analysis. We followed the Helsinki Declaration Principles to conduct this study.

We evaluated the demographic data including age, sex, cardiovascular risk factors, past history of stroke
or other systemic embolic events and �nal pathological diagnosis and postoperative recurrence, and so
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on.

Echocardiographic features of CMs were recorded, including tumor size (width and height), shape (round
vs. ovoid), irregularity of the surface (smooth vs. polypoid), presence of pedicle (narrow stalk vs. broad
base) and mobility.

Results
Five patients were enrolled in our study, which transthoracic echocardiography (TTE) identi�ed as CMs.
Finally, the result was con�rmed by surgical resection and pathology. The echocardiographic �ndings of
rare CMs were summarized in Table 1, and the clinical and laboratory characteristics were summarized in
Table 2. The sites of CMs were rare and located separately on RV(Fig. 1), PV(Fig. 2), LV(Fig. 3, video2), LA
and LVOT(Fig. 4), LA(Fig. 5). Four myxomas were solitary, one was multiple.

Table 1
Echocardiographic characteristics of the rare CMs

  Case1 Case2 Case3 Case4 Case5

Location RV PV LV LA and
LVOT

LA

Size(width*height
mm)

21*16 14*10 22*15 34*26

18*16

77*45

Shape(round,ovoid) round round irregular ovoid ovoid

Surface
(polypoid,smooth)

smooth smooth polypoid polypoid smooth

Stalk (narrow
stalk,broad base)

broad base narrow stalk narrow
stalk

narrow
stalk

broad
base

Mobile or non-mobile non-mobile mobile mobile mobile mobile

Ultrasonic diagnosis myxoma myxoma/
leiomyoma

myxoma myxoma myxoma

Other abnormality patent foramen
ovale (3mm)

/ / / /

Pathology myxoma myxoma lipoma myxoma myxoma

LA left atrium RA right atrium LV left ventricle  RV right ventricle PV Pulmonary valve LVOT left
ventricle out�ow tract
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Table 2
Clinical and laboratory characteristics of the patients with rare CMs

  Case1 Case2 Case3 Case4 Case5

Age(years) 17 57 77 52 66

Sex Male Male Female Male Female

Incidentally found myxoma Yes Yes Yes Yes Yes

Past clinical history

Hypertension

Diabetes

Dyslipidemia

History of systemic embolism

/

/

/

/

/

/

/

/

Yes

/

/

/

/

/

/

/

/

/

/

/

Cardiac symptoms

Dyspnea

Chest pain

Palpitation

Dizziness/syncope

Cough

/

/

Yes

/

/

/

/

/

/

Yes

/

Yes

/

/

/

/

/

/

Yes

/

Yes

Yes

/

Yes

/

Embolic phenomenon

Brain

Coronary

Lower extremity

Pulmonary artery

/

/

/

/

/

/

/

Yes

Yes

/

/

/

Yes

/

/

/

/

/

/

/

Five patients recovered well after operation, and there were no complications during follow-up, no
postoperative AF developed, no or mild regurgitation of the corresponding valve, no postoperative
recurrence.

Discussion
CMs were the most frequent primary benign cardiac tumors in adults accounting for 50–85%. LA is the
well-known, most prevalent site of myxomas with the incidence of 77–95% and 80% of which are
attached to the interatrial septum. Tumors other than myxomas found in the LA cavity might be confused
with myxomas and myxomas involving the sites other than the LA may be mistaken for other tumors.
CMs are attached to the endocardium. There are two types of CMs: (1) round type, characterized by solid,
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round, regular shape and nonmobile surface; (2) polypoid type, characterized by soft, irregular shape and
mobile surface. The polypoid type of tumor is associated with a higher occurrence of systemic embolism
than the round type[9].

TTE is a widely available, noninvasive diagnostic method for initial evaluation of cardiac myxomas,with
high sensitivity and speci�city. Its accuracy can approach 95%[10]. It can usually provide adequate
diagnostic information, such as location, attachment site, size, shape, mobility, morphology and
hemodynamic consequences of the tumor.

Our study reported �ve rare sites of CMs diagnosed by TTE. The tumors at these sites should be
distinguished from thrombi, papillary �broelastoma(PFEs), leiomyoma, rhabdomyoma and lipoma. Some
research reported that non-myxoma tumors were signi�cantly smaller than myxomas[11]. Thrombi had
comparable or larger size than myxomas. Importantly, in patients with AF or myocardial infarction, the
diagnosis of thrombus should be considered primarily, even if it mimics myxoma. If a relatively small
tumor is found outside the atrium, the possibility of myxoma should be considered after the exclusion of
thrombus by history. However, it is very di�cult to distinguish leiomyoma, lipoma, and myxoma by
echocardiography, and in our case, one lipoma was misdiagnosed.

PFEs, which are mainly found in the valves, are rare benign tumors that can cause embolism. Cardiac
valves were predominantly involved (76.5%); the most commonly valve affected was the aortic valve
(29.4%), followed by the mitral valve (17.6%). Concurrent valvular disease was observed in 41.7% of
patients. PFE is usually small, appears singly, and can cause potentially serious complications[12].
However, a tumor on the valve cannot be completely rule out as myxoma. Yuan S[13] reported a 47-year-
old male with a cardiac mass arising from the tricuspid valve, which was misdiagnosed as a cystic
myxoma. The mass turned out to be tricuspid cystic myxomatus degeneration with a primary
cardiacleiomyoma �nally. To our best of our knowledge, the pulmonary valve myxomas in our study have
not been reported.

Giant stalkless myxomas had scarcely ever been reported in the literature[14]. Such myxomas are often
immobile and require a more extensive surgical resection. Therefore, echocardiography and other
multimodality imaging can be helpful in diagnosis and operation planning[15]. Case 5 in our study was a
giant left atrial myxoma. Part of the left atrium was excised and repaired in operation. Nevertheless, a
stalkless myxoma can result in low output state considering that it is a space-occupying lesion which is
decreasing ventricular �lling. In our case, decreasing ventricular �lling can cause symptoms such as
dizziness or syncope.

The clinical signs, manifestations, and symptoms produced are non-speci�c and determined by the
location, size, and mobility of tumor[16]. There are 3 classic presentation for patients with CMs (“myxoma
triad”): hemodynamic consequences, systemic embolism and constitutional or systemic manifestations.
Smooth tumors are larger, occur with or without obstructive symptoms, whereas villous myxomas
entailed a high embolic risk. This highlights the importance of the echocardiogram in describing the
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morphologic characteristics of these tumors, which predicts patients at higher risk of having an embolic
complication and those who may require surgery as soon as possible after diagnosis. Even small and
nonmobile cardiac myxomas with a round regular shape may cause recurrent cerebral infarction[17].

Conclusions
CMs are the most frequently diagnosed primary cardiac tumor. They have characteristic imaging features
that may frequently suggest the diagnosis and aid in differentiating these lesions from other intracardiac
masses. This study described clinical and echocardiographic characteristics of 5 patients with
echocardiographic diagnosis of rare cardiac myxomas. Cardiac tumors developed in unusual locations
should be considered to exclude the possibility of myxoma.

List Of Abbreviations
CM Cardiac myxoma

RV Right ventricular

LV Left ventricular

RVOT Right ventricular out�ow tract

PV Pulmonary valve

TTE Transthoracic echocardiography

PFEs Papillary �broelastoma
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Figure 1

The sites of CMs were rare and located separately on RV(Fig1),

Figure 2

The sites of CMs were rare and located separately on PV(Fig2),
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Figure 3

The sites of CMs were rare and located separately on LV(Fig3, video2),
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Figure 4

The sites of CMs were rare and located separately on LA and LVOT(Fig4),
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Figure 5

The sites of CMs were rare and located separately on LA(Fig5).


