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Multiple Fusiform Cerebral Aneurysms and 
Highly Elevated Serum Interleukin-6 in Cardiac Myxoma
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Cerebral embolic infarction is the most common neurologic complication of cardiac myxoma (CM). Development of cerebral aneurysms in CM is
very rare. We present a 64-year-old woman with acute cerebral infarction and multiple cerebral aneurysms complicated by CM. The aneurysms
were multiple, fusiform-shaped, and located in distal branch of major cerebral arteries. The serum interleukin (IL)-6 was highly elevated, which
was normalized after surgical resection of CM. There was no regression of aneurysms on follow-up neuroimaging. Multiple cerebral aneurysms
in CM are rare condition. Highly elevated serum IL-6 may be associated with increased risk of cerebral aneurysmal formation.
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INTRODUCTION

Cardiac myxoma (CM) is the most common primary
tumor of the heart6). It frequently develops from the third
to the sixth decades of life and has a female predominance.
The characteristic symptoms of CM are cardiac (dyspnea,
syncope), constitutional (fever, weight loss) and neurological
manifestation. Systemic embolism has been reported in 30-
50% of patients, half of which had cerebral infarction7).
The CM is a major cardioembolic source of ischemic stroke.
However, formation of cerebral aneurysm has been rarely
reported in patients with CM. 

We present a case with embolic infarction and multiple
fusiform-cerebral aneurysms complicated by CM, and dis-
cuss the possible mechanism.

CASE REPORT

A 64-year-old woman was admitted for dysarthria, gene-
ralized weakness, and gait disturbance for 1 day. She had no
medical problem except hypertension for 8 years. She com-
plained of fatigability, malaise and weight loss for several
months. There were no abnormalities on physical examin-

ation including respiratory and cardiac function. On
neurological examination, her mental status was alert and
cognitive function was normal. There were no abnormal-
ities on cranial nerve examination. She had dysarthria and
motor weakness on both arms (motor strength grade
G4+/G4+). Sensory function was not remarkable. There
was clumsiness and dysmetria on both hands, and bilateral
sway on tandem gait. On admission, non-contrast comput-
ed tomography (CT) of brain was normal. Brain magnetic
resonance image (MRI) on 4 days after admission showed
acute multifocal embolic infarctions at bilateral cerebral
hemisphere and cerebellum on (Fig. 1A). Additionally, mul-
tiple, dilated intracranial vessels at left frontal, parasagittal
and left temporal cortex was observed on T1-weighted
image after gadolinium injection, (Fig. 1B). Digital
subtraction angiography showed multiple fusiform-cerebral
aneurysms at distal branches of anterior cerebral arteries
(ACA) and middle cerebral arteries (MCA) (Fig. 1C). On
transthoracic echocardiography, there was a mass in left
atrium. The ejection fraction was 54% and functions of
mitral valve were normal on routine echocardiography.
Transesophageal echocardiography (TEE) demonstrated a
huge, irregular shaped mass (4.0×1.7 cm) with hetero-
geneous echogeneity in left atrium, attaching to inter-atrial
septum (Fig. 1D). There was no intracardiac thrombus in
left atrium. The result of routine chemistry was not remar-
kable but highly elevated serum interleukin (IL)-6 level (120
pg/mL, normal range : <8 pg/mL) was noted. 
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Treatments with intravenous (IV) heparin and aspirin
(Astrix® 100 mg, once daily) were started. The target range
of activated partial thromboplastin time (aPTT) was from
60 to 80 sec during heparinization. Seven days after admis-
sion, IV heparin was switched to oral anticoagulation. The
motor weakness and cerebellar ataxia was gradually
recovered but mild dysarthria still persisted (modified
Rankin scale=1). The mass was surgically removed 3 weeks
after admission. On pathology, the tumor consisted of pro-
minent acid-mucopolysaccharides with interspersed round,
plump and stellate-appearing mesenchymal cells, sometimes
in a cord-like arrangement, which was compatible with
myxoma (Fig. 1E).

She regained full health without neurologic sequelae
(modified Rankin’s score=0). The oral anticoagulation was
maintained with adjustment of international normalized
ratio of prothrombin time (2.0-2.4). The serum IL-6 level
one month after admission was normalized (<8 pg/mL),
and continued to be within normal range at 6 months.
After 6 months after admission, there was neither
recurrence of CM on TEE, nor change of cerebral aneurysm
in size or number on CT angiography (Fig. 1F).  

DISCUSSION

The present case developed acute cerebral infarction and
multiple fusiform-cerebral aneurysms complicated by CM.

Multiple fusiform-cerebral aneurysms
are rarely found in choriocarcinoma,
infective endocarditis or cardiac myx-
oma. The true incidence of cerebral
aneurysm in CM is still uncertain
because of the rarity of disease. Recent
study reported that 12% of total 74
cases with CM had neurological com-
plication, all of which had cerebral
embolic infarction2). Only one case
(1.4%) had concurrent cerebral aneu-
rysm in addition to embolic infarction,
indicating that development of cere-
bral aneurysms in CM a rare. In
meta-analysis of 34 reported cases
with cerebral aneurysm associated with
CM,7) cerebral aneurysms were
usually multiple (median number of
aneurysm=3), were of fusiform-
shaped (91%), and were located in
distal branches of both sides of middle
cerebral artery (74%). Cardiac and
constitutional manifestation was found

in 40% and 25% of cases, respectively. Although the path-
ogenesis of aneurysm formation in CM is not fully under-
stood, radiological characteristics of cerebral aneurysms
associated with CM are similar to those of emboli in chorio-
carcinoma or infective endocarditis, suggesting that aneu-
rismal formation in CM is not caused by intracerebral
hemodynamic change, but direct myxomatous cell invasion
into the vessel wall2). Embolization of the myxomatous cell
to the intracranial vasculature occurred, with tumor cells
lodging in the distal intracranial arteries10). With the ability
of mitotic and proliferating activity within the vessel,
myxomatous cells can penetrate the vessel wall and infiltrate
the internal elastic lamina, subsequently leading to weaken-
ing of the subintimal wall. The weakened vessel results in
aneurysmal formation1). This hypothesis is supported by
pathological study showing penetration of a vessel wall and
entering the surrounding neural tissue by myxomatous
cells6). 

Recent studies suggest that autocrine production of IL-6
by myxoma plays a pivotal role in distal embolization of
myxomatous cell8). IL-6 is a cytokine that produces
differentiation and proliferation of cells, and induces acute
phase responses. The IL-6 was highly expressed in the
myxomatous cells in an immunohistochemical study3).
Serum IL-6 level is usually elevated in patients with CM,
and is normalized immediately after surgical removal of
CM5). Mendoza, et al.3) demonstrated that there was a posi-
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Fig. 1. A : Multiple embolic infarctions at bilateral cerebral hemispheres on diffusion-weighted image. B :
Enlarged enhanced vessel at surface of left frontal cortex (arrow) on T1-weighted image after
gadolinium injection. C : Multiple fusiform aneurysms (arrows) at distal branches of anterior cerebral
arteries and middle cerebral arteries on conventional cerebral angiography. D : A huge irregular shaped
mass (4.0×1.7 cm) in left atrium on transesophageal echocardiograpgy. E : Prominent acid-
mucopolysaccharides with interspersed round, plump and stellate-appearing mesenchymal cells on
histology (H&E×100). F : No change of aneurysms (arrows) in size and number on brain computed
tomographic angiography after 6 months.
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tive correlation between serum IL-6 level and size of CM,
and that overproduction of IL-6 by myxomatous cell was
associated with tumor recurrence or distal embolization3).
IL-6 induces overexpression of several proteolytic enzymes,
such as metalloproteinase, that degrade the extracellular
matrix (ECM), then promoting fragmentation of tumor
and acceleration of the embolic event4). Our patient showed
very high level of serum IL-6, and was also rapidly normaliz-
ed after tumor removal. 

Formation of cerebral aneurysm may be also associated
with overproduction of IL-6 by tumor emboli that induce
degradation of ECM in cerebral vessels. Yaguchi, et al.9)

found that IL-6 level in cerebrospinal fluid (CSF) as well as
in serum was elevated in a patient with cerebral aneurysm
associated with CM. The author concluded that high level
of IL-6 in CSF represented overproduction of IL-6 by
myxomatous cell in the intracranial vessel. This finding
provides the critical role of IL-6 produced by intracerebral
myxomatous emboli for cerebral aneurysm formation.
Although further studies are needed to clarify this hypo-
thesis, we suggest that IL-6 influences cerebral aneurysmal
formation directly (promoting tumor invasion in to the
intracranial artery) or indirectly (increasing the chance of
distant embolization of CM). 

Although cardiac surgery is the first choice of treatment
for prevention of distant embolization of tumor in CM,
there has been no recommendation for treatment of cerebral
aneurysm in CM. Because of rarity of reports about
sequential angiographic findings of aneurysm, it is still
unclear whether cerebral aneurysms regress or progress after
cardiac surgery. Sequential angiographic study in some
patients revealed that the time course of aneurysm formation
and growth is highly variable. No further growth of aneury-
sms after cardiac surgery was reported in several cases
including our case, but persistent growth of aneurysm
despite successful removal of CM was also reported in a few
cases7). This suggests that surgical resection of primary CM
cannot completely abolish the risk of delayed cerebral aneu-
rysm formation in some cases, because of preceding intra-
cranial metastasis of myxomatous cell before surgery. There-
fore, sequential monitoring of aneurysm is needed, especially
in patients with persistent growth of aneurysm. Although
further investigation are warranted to clarify the clinical

relevance of serum IL-6 levels, it may be a helpful biomarker
for the diagnosis or monitoring of the time course of
cerebral aneurysms.   

CONCLUSION

We present a case with multiple fusiform-cerebral
aneurysms complicated by CM. Cerebral aneurysm is a
very rare condition in CM. Highly elevated serum IL-6
may be associated with increased risk of cerebral aneurismal
formation in CM. The serum IL-6 level may be applied as
a surrogate marker for distant embolization of tumor or
cerebral aneurysm in CM.
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