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Case
Report

Introduction

Primary neoplasms of the heart are rare tumors found in
only about 0.001–0.03% of autopsy cases.1) Although ap-
proximately 50% of the neoplasms are cardiac myxomas,
their nature has not been sufficiently understood. Their
natural history is almost unknown because the response
to cardiac myxoma is usually an urgent operation.2) This
case is an extremely rare myxoma, a natural history of
which is estimated by its clinical history.
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Case Report

A 45-year-old male, who had no risk factors for athero-
sclerosis, was admitted to a local hospital because of dys-
esthesia in his right hand and a gait disturbance. He had
had painful erythema in his extremities once or twice a
month from childhood. When he was 19 years old, the
skin color of his right hand became whitish while he was
performing manual labor. His right arm was found to be
in a transient condition of being pulseless, and he was
diagnosed with Raynaud’s disease. At the age of 35, he
was admitted to the hospital with right hemiparesis, but
he was able to run next day. A cerebral angiography then
showed multiple cerebral aneurysms. In present admis-
sion, the cerebral angiography was undergone again, and
it revealed the same findings as the previous one (Fig. 1).

The patient was then transferred to our hospital for
further examinations. Because a magnetic resonance im-
aging (MRI) showed a fresh cerebral infarction that was
suspected of attributing to the embolism, an echocardi-
ography was performed to find out the embolic source.
The transthoracic echocardiography revealed a left atrial
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tumor attached to the interatrial septum (Fig. 2). The C-
reactive protein (CRP) was 1.2 mg/dL, the sedimentation
rate 85 mm in 1 h, and IL-6 3.6 pg/mL. We concluded
that the patient had a left atrial myxoma, and he under-
went an urgent operation.

In the operation he was placed on a cardiopulmonary
bypass with bicaval cannulation, and the heart was ar-
rested with cold blood cardioplegia. When the right atrium
was opened, a small nodule was found on the fossa ovalis.
As soon as the incision was made into the left atrium just
posterior to the interatrial groove on the right side, the
myxomatous tissue issued from the left atrium. We
resected the left atrial tumor with the interatrial septum
and a portion of the posterior wall of the left atrium at-
tached by the tumor. After this tumor was resected, we
found two small myxomatous tumors by the right upper
pulmonary vein orifice and the mitral annulus, and we
also resected these tumors. We reconstructed the inter-
atrial septum and the posterior wall of the left atrium with
bovine pericardium (Supple Tissue-GuardTM, Bio-Vascu-
lar, Inc., Saint Paul, MN).

The patient’s postoperative course was uneventful. On
his discharge, the Raynaud’s phenomenon had improved,
and the CRP was 0.2 mg/dL, the sedimentation rate 28

mm in 1 h, and IL-6 1.0 pg/mL. A macroscopic examina-
tion showed that the left atrial main tumor was a globular
gelatinous mass with lobulated parts. The main tumor was
measured as 5.8×3.3×2.6 cm, and its weight with atrial
septum was 25 g (Fig. 3). Histologically, the left atrial
main tumor had arisen from the interatrial septum with a

Fig. 1.  A cerebral angiogram shows multiple cerebral aneurysms (arrows).

Fig. 2.  A parasternal long-axis transthoracic echocardiogram
shows a mass in the left atrium (AO, aorta; LA, left atrium; LV,
left ventricle).
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Fig. 3. A specimen of the resected tumor with interatrial septum (LAM, left atrial myxoma; RAM,
right atrial myxoma; *, interatrial septum).

broad stalk and showed lobular proliferation. The tumor
was a typical myxoma composed of star-like and pleo-
morphic cells and capillaries on a background of abun-
dant mucous stroma. Glandular structures were focally
observed in the tumor near the septum (Fig. 4).

The glandular structures were similar to those of the
gastrointestinal tract and consisted of single columnar epi-
thelium with clear to slightly eosinophilic cytoplasma
having small nuclei. Goblet-like cells were found to be
sporadically associated. The right atrial tumor had also a
myxoid stroma, but with no glandular elements. There
was no continuity between the right and left atrial tumors,
and there were no malignant cells in any of the tumors.

Discussion

Primary neoplasms of the heart are rare tumors, found in
only 0.001–0.03% of autopsy cases. Cardiac myxomas
make up about 50% of cardiac neoplasms. Moreover, glan-
dular structures are found in only about 1% of cardiac
myxoma.1) To our knowledge the present case was the
39th case of cardiac myxoma with glandular structure in
the world and the first reported in Japan.3–27)

Clinically, this case had two features that are often
found in cardiac myxoma. First there were some cerebral
aneurysms. The mechanisms of aneurysm formation in
cardiac myxoma remain controversial. The vascular dam-
age theory postulates that large tumor emboli could cause
perivascular damage with scarring and pseudoaneurysm
formation resulting from obstruction.28) A neoplastic pro-
cess theory postulates that the tumor could remain viable
and could penetrate intact or damaged endothelium at the
site of final lodgment, with subintimal growth, eventual
penetration, and destruction of the entire arterial wall.
These developments are associated with some degree of

fibroblastic proliferation.29)

In either mechanism, an embolic event initiates the
process. Our case had sometimes suffered from embo-
lism-like episodes from youth and was diagnosed with
cerebral aneurysms 10 years earlier. Because he was
younger and had no risk factors for atherosclerosis, the
cause of the cerebral aneurysms could be interpreted as
myxoma. It seems likely that he had had the cardiac
myxoma for at least 10 years. Moreover, because painful
erythema may be considered to be a so-called constitu-
tional disturbance of myxoma,30) cardiac myxoma may
have originated in his childhood.

An average growth rate of the left atrial myxoma has
been estimated to be 1.8 or 5.7 cm/year.31,32) Because this
main tumor for our patient measured 5.8×3.3×2.6 cm and
weighed 25 g, if he had had cardiac myxoma for more
than 10 years, it would have exhibited an extremely slow
growth rate or else a heterogeneous growth rate, as de-
scribed by Lane et al.32)

Another feature of this case was the occurrence of
multiple growths. Assuming that his left atrial myxoma
attached to the fossa ovalis was his main tumor, he had
sub-myxomas in the right atrium and two left atrial sub-
myxomas by the right upper pulmonary vein orifice and
the mitral annulus. The mechanisms of cardiac myxoma’s
multiple growths may be through intracardiac implanta-
tion or through growth from a second focus.33) In our pa-
tient, because the right atrial myxoma showed no conti-
nuity with the left atrial myxoma, this right tumor may
have been a second focus. On the other hand, his left atrial
myxomas could have occurred through intracardiac im-
plantation, if one accepts Dang and Hurley’s opinion that
the multiple growths of recurrent myxoma suggest im-
plantation.33) Whether or not this is true, the multiple
growths may provide evidence that this patient had had
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Fig. 4.  A histological examination shows typical myxomatous tissue (A), and glandular structures
consist of single columnar epithelium and goblet-like cells surrounded with the typical myxomatous
tissue (B) (hematoxylin and eosin stain, ×200)

cardiac myxomas for a long period because it would have
required significant time for the second tumor to grow.

The histological feature of this myxoma is the glandu-
lar structure. A recent immunohistochemical study hy-
pothesizes that myxoma cells originate from remnants of
subendocardial vasoformative reserve cells or multipo-
tential primitive mesenchymal cells in the fossa ovalis
and the surrounding endocardium.34) There are two hy-
potheses about the origin of glanduluar structure. One is
that multipotential vasoformative reserve cells differen-
tiate not only into mesodermal cell types, but also into
endodermal cell types such as glandular epithelium. The
other is that glandular structure might represent entrapped
foregut rests in the region of the foramen ovale.22)

Because cardiac myxoma with glandular structure has
been reported in only 38 cases in the world, its character
has been almost unknown. The presentation of cardiac
myxoma with glandular structure seems to be similar to
that of classical myxoma,22) and we have not argued that
glandular structure exhibits a special biological behav-
ior. Of course because among the previous 38 cases we
do not know how long it took for the cardiac mxyoma
with glandular structure to develop, we cannot say that
glandular structure is associated with slower growth, as
we suspected in this case.

Cardiac myxoma is a rare tumor, and this diagnosis
has usually been followed by an urgent operation;2) thus
its natural history has been almost unknown. The above-
mentioned growth rate of left atrial myxoma is taken from
only a few cases, so this evidence about its growth rate is
inconclusive. Therefore, although the present case might
have lasted for a long period, whether this tumor showed

slower growth is not clear. Besides its natural history,
cardiac myxoma presents many undetermined issues of
interest about its origin and nature as a tumor that has
clinical relevance and that also concerns the presence of
both sporadic and familial types.34) These justify the need
for further studies.
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