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A female, 55-year-old patient, weight-
ing 57 kg, with 1.55 m in height, cardiac
frequency of 95 bpm, presenting with epi-
sodes of palpitation and dyspneaassociated
with signs of right heart failure. Cardiac
auscultation demonstrated protodiastolic

murmur suggesting obstruction of the tri-
cuspid flow. Theother valveswerenormal .
Plain chest radiography (lateral and
postero-anterior views) demonstrated en-
larged right heart cavities. Echocardio-
graphy identified amassintheregion of the

tricuspid valve and significant right ven-
tricular and atrial enlargement. The patient
was referred to the Unit of Radiology and
Imaging Diagnosis of Hospital Pré-Car-
diaco for evaluation of the cardiac mass.

Figure 1. ECG-gating images of the right
ventricle in cine-Fiesta sequence in the
following planes: short-axis (A), four-cham-
ber (B) and short-axis two-chamber (C).

Figure 2. ECG-gating images acquisition
T1-weighted (A), T2-weighted (B) se-
quences and late enhancement study in
the four-chamber plane (C).
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Images description

Figure 1. ECG-gating images of the
right ventricle in cine-Fiesta sequence in
the following planes: short-axis (A), four-
chamber (B) and short-axis two-chamber
(C). A bulging mass measuring 7.5 x 5.0
X 4.6 cm is observed, with heterogeneous
and predominantly high signal intensity on
T2-weighted sequences, with apediclein-
serted into theright atrium, above de venous
sinus, insinuating through the tricuspid
valveinto the ventricle during the ventricu-
lar diastole, bulging theinterventricular sep-
tum and thefreeright ventricular wall. Note
the enlarged right heart cavities. Hyperki-
netic left ventriclewith preserved diameter,
global and segmental functions, with esti-
mated 82% gjection fraction. Subtle/mild
pericardial effusion. Enlargement of the
inferior vena cava and signs of restricted
blood flow in the right heart cavities.

Figure 2. ECG-gating images acquisi-
tion T1-weighted (A), T2-weighted (B) se-
guences and delayed enhancement study in
the four-chamber plane (C). Note that the
mass presents heterogeneous and interme-
diate signal intensity on the T1-weighted
sequence, with high signal intensity on the
T2-weighted sequence in association with
a significant gadolinium enhancement in
thecentral portion and adjacent to themass
pedicle, with low signal intensity in the
lesion periphery.

Diagnosis: Right atrial myxoma.

COMMENTS

Myxomas represent the most frequent
type of primary benign cardiac tumorsin
adult individuals accounting for approxi-
mately 50% of primary cardiac neoplasms,
with only 17% being found in children.
Generally, myxomasare solitary, occurring

predominantly in women with mean age of
51, athough this type of tumor may be
found at any age range*?,

It is important to note that about 75—
80% of these tumors occur in the left
atrium, 10-20% in the right atrium, and 5—
10%in both atria. Other structures, such as
aorta, pulmonary artery, ventricles, heart
valves, or even other organs such aslungs,
and bones may be affected®?.

Despitetheir benign histological nature,
myxomas may present unfavorable pro-
gression, resulting in complications and
even sudden death, considering the pos-
sible occurrence of embolic pulmonary or
systemic phenomena resulting from the
tumor fragmentation or even valvar ob-
struction depending on the tumor localiza-
tion and dimensions*3.

Signs and symptoms are not typical or
specific and may mimic from stenosis and/
or mitral failure to Budd-Chiari syndrome,
depending on thetumor siteand extent. The
most frequent symptoms include dyspnesa,
paroxysmal dyspnea, syncope, pal pitation,
chest pain, embolic event, fever and weight
loss. Most frequently the following sings
are observed: systolic or diastolic murmur
in the affected valve, B1 hyperphonetic
sound and tumor noise, also depending on
the tumor site. On the other hand, |abora-
tory tests results are concerned with in-
creased hemosedimentation rate, thromb-
ocytopenia, polycythemia, anemia, in-
creased globulin and C-reactive protein
levels, leukocytosis. Electrocardiogram and
chest teleradiography may show either nor-
mal results or cardiac involvement, but do
not provide disease-specific data. Electro-
cardiography can detect the presence of ar-
rhythmia, heart chambersoverload, changes
inventricular repolarization and conductive
disorders®. The presence of these mani-

festations is observed in only 33.3% of
patients, generally requiring the differential
diagnosis with other conditions, particu-
larly valvar disease and rheumatic fever®.
Generdly, right atrial myxomas origi-
nate in the atrial cavity, the most common
site of attachment being the border of the
oval fossa (more than 60% of cases) and
less frequently, the atrial wall or the lower
interatrial septum, as well as the atrioven-
tricular valve®d. Also, it is important to
mention the occurrence of familial myxo-
mas, besides syndromic presentations
(Carney’s complex) including alterations
such as lentigines and/or nevi, nodular
adrenocortical disease, Cushing's syn-
drome, myxoid fribroadenoma, hypophy-
seal and testicular tumors. NAME syn-
dromecorrespondsto theacronymfor nevi,
atrial myxoma, myxoid neurofibroma and
ephelides, and LAMB syndrome, tolentigi-
nes, atrial myxomas, mucocutaneous
myxomas and blue nevi. Syndromic pre-
sentations and familial myxomas are more
likely to be multiple and at risk of recur-
rence, occurring at lower age ranges,
around the second decade of life®.

Therole of cardiac magnetic resonance
imaging (cardiac MRI)

Cardiac MRI with multiplanar se-
guences in cine-MRI can demonstrate the
macroscopic feature of the tumor, quanti-
fying the volume (Figure 3), motility and,
in some cases, prolapse through the atrio-
ventricular valve, besides characterizing
the signal intensity and the actual attach-
ment site on the endocardial surface®®®.

The T1-weighted sequences demon-
strate the signal isointensity relative to the
cardiac muscle®®,

It isimportant to note that myxomatous
components present low signal intensity on

Figure 3. Cine-MRI demonstrating the quantification of the mass estimated in 75.2 g.
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Figure 4. Surgical resec-
tion steps. A: Pericar-
diotomy with demonstra-
tion of the enlarged right
cavities. B,C: Atriotomy
with identification of a ge-
latinous, lobulated and
hardened mass. D: Exer-
esis. E,F: Appearance of
the atrial cavity after
myxoma resection. G: Ge-
latinous tumor with a lobu-
lated, bright surface with
hemorrhagic points.

T1-, and high signa intensity on T2-
weighted sequences, and that calcifications
will present low signal intensity on T1- and
T2-weighted sequences®®.

Asregards hemorrhagic foci, the signal
intensity will depend on the time of bleed-
ing asfollows: intermediate signal intensity
on T1- and high signal intensity on T2-
weighted sequences in hyperacute hemor-
rhages (oxyhemoglobulin — up to 1 hour),
intermediate signa intensity on T1- and
low signal intensity on T2-weighted se-
guences in acute hemorrhages (deoxyhe-
moglobulin — between 1 and 24 hours),
high signal intensity on T1- and low signal
intensity on T2-weighted sequences in
early subacute hemorrhages (intracellular
methemoglobin — between 24 hours and 1
week), highsignal intensity on T1- and T2-
weighted sequences in late subacute hem-
orrhage (extracellular methemoglobin —
between 24 hours and 1 week), and low
signal intensity on T1- and T2-weighted
sequences in chronic hemorrhages (hemo-
siderin — more than 1 month)@9.

Heterogeneous gadolinium enhance-
ment istypical, resulting from the presence
of inflammation or growing tumor-liketis-
sue associated with the presence of
unenhanced areas corresponding to necro-
sis, cysts or attached thrombi®®.

The surgical procedure

Non-invasive methods, especialy MRI,
have brought a large contribution to the
diagnosisof intracardiac myxomas, consid-
ering that, besides confirming the diagno-
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sis, these methods allow the planning of
appropriate surgical techniques®®.

Excision of atrial myxomas can be per-
formed by means of transseptal approach
or atriotomy. A careful manipulation of
cardiac structures as well as of the tumor
during excision reduces the possibility of
tumor fragmentation and occurrence of
embolic phenomena. A wider resection of
the stalk attachment to the endocardium
must be performed to prevent any residual
tissue to cause tumor recurrence. Cauter-
ization of resection borders is frequently
performed, and pericardial or Teflon
patches may be utilized for reconstruction
as necessary. Surgical resection is per-
formed with low mortality and complica-
tion rates. Tumor recurrence rates range
between 1% and 5%34.

Inthe present case (Figure 4), thetumor
was approached by means of atriotomy,
requiring valvar reconstruction because of
the tumor size compatible with the values
described by MRI. There was no technical
difficulty or complication during thesurgery.
The patient is currently under follow-up.

Pathological findings

Myxomas histogenesisis uncertain, but
there are evidences that the tumor origi-
nates from subendocardial nests of primi-
tive mesenchyma cells differentiated into
several cell types, including endothelial
andlipidic cells. Cytogenetic anaysisdem-
onstrates clonal chromosomal abnormali-
ties on which this concept is based®.

Generally, myxomas are pediculated

and may present macroscopic variants. This
tumor may present with a stiff, myxoid,
gelatinous or friable surface; lobulated or
irregular in shape. Additionally cacifica-
tions, hemorrhagic foci and polypoid for-
mations. The tumor volume depends on the
disease development phasel**.

In the present case, the histopathol ogi-
cal analysis has evidenced the presence of
star-shaped cells, some of them arranged in
cordsintermingled with the myxoid matrix,
confirming the diagnosis of myxoma.

Final considerations

Cardiac MRl isawidely capableand es-
sential non-invasive diagnostic method, be-
ing useful in the surgical planning, consid-
ering the relevance of an early diagnosis
and appropriate surgical resection to im-
prove the prognosis and preventing com-
plications and mortality in cases of atrial
myXomas.
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