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OBJECTIVE AND IMPORTANCE: Atrial myxomas are rare cardiac tumors
that may cause neurological complications; however, delayed neurolog-
ical events after total tumor resection are rare. In this report, we present
a patient who developed transient cerebral ischemic attacks and was
found to have multiple intracranial aneurysms 5 years after successful
resection of her atrial myxoma. At the time of myxoma resection, there
were no neurological symptoms; at the time of presentation with tran-
sient ischemic attacks, there was no evidence of atrial recurrence.

CLINICAL PRESENTATION: A 32-year-old woman presented with five epi-
sodes of right arm and face paresthesia, each lasting 15 to 20 minutes, 5
years after successful resection of her atrial myxoma. Clopidogrel bisul-
fate therapy was initiated, with resolution of her symptoms. Angiography
revealed multiple, peripherally located, fusiform cerebral aneurysms.

INTERVENTION: A left frontal craniotomy for resection and biopsy of one of
the aneurysms was performed, to establish the diagnosis. Pathological
analysis of the biopsied aneurysm provided evidence of direct atrial
myxoma invasion and occlusion of the cerebral blood vessel.

CONCLUSION: Neurological symptoms may accompany or lead to the
diagnosis of atrial myxoma. Rarely, as in this case, myxomatous aneu-
rysms may develop years after definitive treatment of the primary tumor.
Patients who have undergone successful resection of a left atrial myxoma
may be at risk for delayed cerebral ischemia associated with aneurysm
development, and this phenomenon must be considered for patients with
neurological symptoms who present even years after myxoma removal.
The natural history, pathophysiological features, and treatment dilemma
of these aneurysms are discussed. (Neurosurgery 49:200–203, 2001)
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Atrial myxomas are rare tumors.
They reportedly occur in less than

0.05% of the population, but they con-
stitute approximately 50% of primary
cardiac neoplasms (10, 14, 21, 22). These
tumors present with systemic emboliza-
tion in up to 45% of cases (9, 14, 17, 22,
23), with the cerebral circulation being
involved in one-half of these instances

(9, 10, 14, 23). Cerebral ischemia result-
ing from direct tumor embolization is
the most common neurological presen-
tation (1, 3, 4, 7, 11, 20). Other rare neu-
rological manifestations include paren-
chymal brain metastasis (15, 19),
intracerebral hemorrhage (2, 7, 13, 23),
and oncotic aneurysm formation (2, 3,
5–8, 12, 14, 16, 18, 21, 22).

With rare exceptions, neurological
symptoms related to atrial myxomas oc-
cur before or at the time of primary
tumor diagnosis. Reports of delayed
neurological symptoms after surgical
removal of the myxoma are sparse (7, 9,
14, 18, 20). We describe a patient who
presented with transient cerebral isch-
emic symptoms 5 years after complete
resection of a left atrial myxoma. A ce-
rebral angiogram revealed numerous
fusiform intracranial aneurysms. The
pathophysiological features of these an-
eurysms and the symptoms of the pa-
tient are discussed, and the pertinent
literature is reviewed.

CASE REPORT

A 32-year-old, right-handed woman
was transferred to our institution after
experiencing five episodes of paresthe-
sia involving the right arm and face.
Each event lasted 15 to 20 minutes and
resolved spontaneously, without resid-
ual symptoms. The neurological exami-
nation revealed no persisting deficits,
and a lumbar puncture disclosed no ab-
normalities. The clinical history of the
patient was significant for a left atrial
myxoma, which had been discovered 5
years earlier because of tumor emboli-
zation to the extremities and coronary
vessels. At that time, the patient had
undergone an uneventful thoracotomy,
with resection of the myxoma. Patholog-
ical analysis of the tumor revealed a
well-circumscribed mass measuring 3.5
3 3.2 3 3 cm, with loose stroma and
scattered spindle-shaped cells. The pa-
tient had been without symptoms since
the time of surgery.

Ultrasonographic examination of the
carotid arteries and magnetic resonance
imaging of the brain were performed,
and findings were within normal limits.
Electroencephalography demonstrated
left temporal slowing, without epilepti-
form activity. Transthoracic echocardi-
ography disclosed no evidence of a re-
current atrial myxoma, but four-vessel
cerebral angiography revealed multiple
peripheral, fusiform, intracranial aneu-
rysms (Fig. 1).
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The patient continued to experience
stereotypical episodes of right-sided
paresthesia. These symptoms ceased
with the institution of clopidogrel bisul-
fate therapy at 75 mg/d. To establish
whether there were active tumor cells
within the aneurysm walls, the patient
underwent a left frontal craniotomy for
resection of one of the aneurysms lo-
cated at the frontal pole (Fig. 1). During
surgery, the aneurysm was noted to be
situated at a branch point in the vessel,
and one of the two efferent arteries was
observed to be thrombosed. The aneu-
rysm was trapped between clips and
resected. Histopathological analysis re-
vealed multifocal expansion of the vas-
cular intima by the myxoid tumor,
which was characterized by a mucoid
matrix with stellate cells (Fig. 2). Disrup-
tion of the internal elastic lamina was
also observed.

The patient tolerated surgery well
and continued to receive clopidogrel
bisulfate, without additional symptoms.
Follow-up cerebral angiography per-
formed 4 months after her neurological
presentation revealed no changes in the
remainder of her aneurysms.

DISCUSSION

Although neurological symptoms, es-
pecially transient ischemia, may accom-
pany or actually result in the diagnosis
of left atrial myxomas, delayed neuro-
logical complications years after com-
plete tumor excision are rare. Knepper
et al. (11) monitored eight patients for
up to 8 years after total excision of their
atrial myxomas, and none of the pa-

tients experienced subsequent neuro-
logical events. Similarly, of 35 patients
with atrial myxomas who were moni-
tored at the Mayo Clinic, only 1 experi-
enced cerebral ischemic symptoms 4
years after cardiac surgery (20). The tim-
ing of the neurological presentation in
our case is extremely unusual. In addi-
tion, the large number of peripheral an-
eurysms observed in this patient is strik-
ing. To our knowledge, there are fewer
than 15 cases in the literature in which
cerebral aneurysms associated with
atrial myxomas are described (2, 3, 5–8,
12, 14, 16, 18, 21, 22). The typical angio-
graphic findings included peripherally
located, fusiform aneurysms (3, 5, 7, 8,
14, 18, 22). In our case, essentially all
major intracranial arteries distal to the
circle of Willis were involved.

The pathogenesis of these aneurysms
has not been definitively established. It
seems that the aneurysms result from
direct embolization of tumor material to
the intracranial vasculature, with tumor
cells lodging in the smaller, more pe-
ripheral arteries (5, 7, 8, 14). The cells
may then attach to the vessel wall,
weaken the endothelium, and invade
the internal elastic lamina. The dis-
rupted vascular wall then dilates in an
aneurysmal manner. Pathological anal-
ysis of a biopsied aneurysm from our
patient revealed myxoid tissue occupy-
ing the lumen of the vessel, with inva-
sion of the endothelium and disruption
of the internal elastic lamina. These
findings are consistent with the few pre-
vious reports in which pathological re-
sults were available (5, 7, 14).

The natural history of myxomatous
aneurysms is not well characterized,
which further complicates treatment.
Both aneurysm enlargement with time
and spontaneous thrombosis and reso-
lution have been reported (3, 18). Al-
though both subarachnoid and intrace-
rebral hemorrhage has been described
for patients with myxomatous aneu-
rysms, a direct link between aneurysms

FIGURE 1. Cerebral angiograms, indicating multiple fusiform aneurysms. A,
anteroposterior internal carotid artery injection. B, lateral internal carotid artery
injection.

FIGURE 2. Intraoperative photograph
(A) and histopathological analyses (B
and C). A, fusiform aneurysm in situ.
The efferent artery (arrow) had sponta-
neously thrombosed because of luminal
occlusion by tumor cells. B, hematoxy-
lin and eosin stain, demonstrating myx-
oma cells (asterisk) occluding the
lumen (arrows) of the artery (original
magnification, 3100). C, elastin stain,
showing invasion and disruption (aster-
isk) of the elastic lamina (arrows) (orig-
inal magnification, 3400).
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and hemorrhage has been difficult to
prove (2, 7, 14). Bobo and Evans (2) de-
scribed a patient with left thalamic hem-
orrhage, but myxomatous aneurysms
were observed only on the distal
branches of the right middle cerebral
artery. Reports of subarachnoid and in-
tracerebral hemorrhage in patients with
atrial myxomas in the absence of cere-
bral aneurysms further obscure the
causal link (11, 13) and suggest that
bleeding in these cases may have re-
sulted from hemorrhagic embolic vascu-
lar occlusion.

Interestingly, adjuvant treatment of
these aneurysms has been described in
only one report. Roeltgen et al. (18) used
doxorubicin to treat an enlarging right
middle cerebral artery myxomatous an-
eurysm in a 33-year-old female patient.
After a 6-month course of chemother-
apy, the aneurysm exhibited no further
enlargement on follow-up angiograms.
Reluctance to use chemotherapy or ra-
diotherapy has arisen from the uncer-
tain efficacy of these modalities and the
unknown natural history of the disease.
In our case, options for adjuvant ther-
apy are currently being considered.

For our patient, the transient ischemic
events were presumably related to local
vascular occlusion, as intraoperatively
observed in the cortical branch artery
associated with an aneurysm. Because
the patient did not experience recur-
rence of her cardiac tumor, the possibil-
ity of recurrent embolization from a cen-
tral source was excluded. The presence
of the aneurysms does indicate, how-
ever, previous episodes of tumor embo-
lization. We hypothesize that the
growth of these emboli with time led
not only to aneurysmal dilation of the
vessels but also to occlusion of smaller-
caliber vessels. Careful follow-up mon-
itoring of these aneurysms is planned.

CONCLUSION

The development of multiple intra-
cranial aneurysms attributable to on-
cotic embolization from atrial myxomas
is rare. Even more unusual is delayed
presentation with transient ischemic ep-
isodes years after surgical removal of
the tumor. Patients who have under-
gone successful resection of a left atrial
myxoma may be at risk for delayed ce-

rebral ischemia associated with aneu-
rysm development, and this phenome-
non must be considered for patients
with neurological symptoms even years
after myxoma removal.
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COMMENTS

This is a rare clinical presentation of
intracranial myxomatous aneurysms,
which presented as transient ischemic
attacks several years after apparently
successful treatment of the primary
atrial myxoma. The authors review the
approximately 15 cases with docu-
mented myxomatous aneurysms that
were previously reported in the litera-
ture. The findings from the biopsy of a
peripheral lesion in this case were con-
sistent with previously published re-
sults. We also have encountered a case
of an atrial myxoma presenting with
transient ischemic attacks, and a similar
single peripheral aneurysm was ex-
cised. The diagnosis was established on
the basis of the histological examination
results, which led to cardiac evaluation
and excision of the primary myxoma.

In this case, the situation was quite
different and was indeed unusual. It is
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not known whether the patient har-
bored clinically silent, intracranial, myx-
omatous aneurysms at the time of diag-
nosis and treatment of the atrial
myxoma. Such lesions might have grad-
ually progressed, leading to occlusion of
a branch vessel and the presentation de-
scribed. Another explanation might be
that microscopic myxomatous emboli
lodged in cerebral vessels, leading to
gradual aneurysmal degeneration with
time.

We agree with the authors’ approach,
with close expectant monitoring of these
lesions. Little is known regarding their
prospective natural history and associ-
ated prognosis. Only symptomatic and
more likely treated cases have been re-
ported in the literature. Many others
may be undiagnosed, unrecognized,
and/or untreated. In contrast to bacte-
rial mycotic aneurysms, the relationship
of these myxomatous aneurysms to
hemorrhage is not well established.
They are more likely associated with
ischemic complications or unrelated
brain hemorrhage. In some cases, they
have been observed to progress to par-
ent vessel occlusion.

This case emphasizes the importance
of long-term monitoring of patients
with atrial myxomas, with a low index
of suspicion for thinking about and di-
agnosing these lesions. This report does
not address the question of whether
follow-up surveillance with magnetic
resonance angiography should be per-
formed every few years for patients
with atrial myxomas.

Issam A. Awad
Denver, Colorado

The authors report the fascinating
case of a patient who presented with
transient ischemic attacks 5 years after
removal of an atrial myxoma. As the
authors document in their review of the
literature, it is extraordinarily rare for
such a patient to develop, years later,
multiple myxoma-related aneurysms
and neurological symptoms resulting

from them. This report should add a
level of complexity to the differential
diagnosis of patients who present with
transient ischemic attacks with a history
of atrial myxoma, even if treatment for
the latter condition occurred years ear-
lier. This report also suggests that the
growth of tumor cells within the vessel
wall occurs very slowly and obviously
requires adjuvant therapy if the disease
is diffuse, as in this case.

H. Hunt Batjer
Chicago, Illinois

Jean et al. provide us with a fascinat-
ing case of a 32-year-old woman who
presented with transient ischemic at-
tacks 5 years after seemingly successful
resection of her left atrial myxoma. An-
giography demonstrated the presence of
multiple, peripherally located, fusiform
aneurysms, which proved to be myxo-
matous in origin after one such lesion
was excised and histologically exam-
ined. The authors suggest that late neu-
rological complications resulting from
successfully treated left atrial myxomas
are quite rare. From their own literature
search, it can be concluded that the in-
cidence is no greater than 3% among
patients who harbor these unusual tu-
mors. Using the values provided by the
authors and knowing the size of my
own referral base, I calculate that, on
average, I should have encountered
only two such cases in my career to
date. Apparently I missed both of them.

A question that occurs to me as I read
this report is whether transthoracic
echocardiography is sufficiently sensi-
tive to detect recurrence. Would trans-
esophageal echocardiography or gated
magnetic resonance imaging be
superior?

The real crux of the case, however, is
how to treat this individual. Antiplatelet
therapy has obviously proven to be suc-
cessful in the short term. But will these
lesions progress? I think that everyone
would agree with the authors regarding
the need for close follow-up monitoring.

The role of chemotherapy remains in-
triguing, although I certainly have no
answers in this regard. Like the authors,
I could find only one example in the
literature of adjuvant treatment for the
management of aneurysms associated
with an atrial myxoma. I did, however,
find another example of adjuvant treat-
ment for the management of parenchy-
mal metastases. Bernet et al. (1) de-
scribed a 31-year-old male patient with
an atrial myxoma with metastases to
soft tissue, lung, and brain. The brain
metastases consisted of multiple paren-
chymal lesions, some measuring more
than several centimeters in size. The pa-
tient was treated with doxorubicin, ifos-
famide, and external-beam radiation
(5000 cGy). After 10 years, the patient
was in clinically stable condition and
free of disease. Given the paucity of
data, however, I share the authors’ res-
ervations regarding adjuvant treatment.

Although the authors did not elabo-
rate on this point, I find the premise put
forth by Wada et al. (2) to be intriguing.
Those authors suggest that the endoge-
nous production of interleukin-6 by
atrial myxomas may be related to their
potential invasiveness and ability to me-
tastasize through vascular channels.
Further studies will be needed to deter-
mine whether serum levels of
interleukin-6 are in any way predictive
of future cerebral events. Given the rar-
ity of this tumor type, however, I do not
expect to see such studies in the near
future.

Robert E. Breeze
Denver, Colorado
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