
Chondrosarcoma is a malignant tumor of chondrob-

lasts and can arise from bone and soft tissue. Primary

chondrosarcoma of the heart and its metastasis to the

brain is extremely rare (1, 2), to our knowledge, there is

no report concerning MR findings of metastatic brain

tumor originating from cardiac chondrosarcoma.

Because of the few reported cases of cardiac sarcoma

and the relatively poor prognosis of primary cardiac sar-

comas, the metastatic potential and behavior of these tu-

mors are not fully understood. Our case is that of a pa-

tient with chondrosarcoma of the heart without evi-

dence of metastatic disease. Two years after resection of

the primary tumor, she presented with brain metastasis. 

Case Report

A 39-year-old woman was admitted to the hospital for

seizure with loss of consciousness. Two years earlier

she had undergone resection of a cardiac mass in the

left atrium and conventional chondrosarcoma was

pathologically confirmed (Fig.1). The patient underwent

radiation and chemotherapy for 16 months. 

Noncontrast-enhanced CT of the brain after this ad-

mission showed two hypodense masses in the right

frontal lobe, and the larger tumor located in the mid

portion of this lobe contained the cystic portion. The s-

maller one was located in the base of the right frontal

lobe. No definite intratumoral calcification was seen

and the masses were slightly enhanced after intra-

venous contrast infusion. MR images disclosed a 5×4 . 5

cm sized, slightly inhomogeneous lobulated mass with

high signal intensity on T2-weighted images and hetero-

geneous low signal intensity on T1-weighted images in

the mid portion of the right frontal lobe (Fig. 2A and B).

A second 4.5×2.5 cm sized lobulated mass with the

same signal intensity was seen in the right frontal basal

region (Fig. 2C). There was associated mild peritumoral

edema. Contrast enhanced axial T1-weighted MR im-

ages demonstrated inhomogeneous enhancement of the

mass containing the cystic portion (Fig. 2D). Contrast

enhanced coronal T1-weighted images depicted tumor

extension to the right ethmoid sinus in the right frontal

basal region (Fig. 2E).
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Surgery revealed relatively well demarcated, yellow-

ish intra-axial masses of hard consistency and scanty

vascularity in the right frontal lobe. Two dumbell-

shaped surgical specimens were obtained. Both consist-

ed of lobulated masses with firm and myxoid tissue,

and an area of hemorrhage was seen within the larger

mass (Fig. 3). Microscopically both revealed a tumor

composed of undifferentiated spindle cells with myxoid

foci and no distinct cartilagenous differentiation. The

cystic portion seen within the mass on MR images cor-

responded to myxoid degeneration with hemorrhage.

D i s c u s s i o n

Primary tumors that commonly metastasize to the

brain are carcinomas of the lung and breast, malignant

melanoma, and gastrointestinal or genitourinary tumors

(3). Cardiac tumors rarely metastasize to the brain.
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Fig. 1. Microscopic examination of the specimen taken from
Lt. atrium reveals a spindle cell sarcoma composed of areas of
cartilage, chondrocytic cells in mesenchyme, and myxoid foci,
consistent with extraskeletal chondrosarcoma (H&E, x100).

A B C

Fig. 2. Axial magnetic resonance im-
ages reveal a 5×4.5 cm sized, slightly
inhomogeneous and lobulated mass
with high signal intensity on T2-
weighted image (A) and heterogeneous
low signal intensity on T1-weighted
image in mid portion of right frontal
lobe (B). A second 4.5×2.5 cm sized,
lobulated mass with same signal inten-
sity is seen in the basal region of the
right frontal lobe (arrows) (C). Mild
peritumoral edema is associated.
Contrast enhanced axial T1-weighted
MR image demonstrates inhomoge-
neous contrast enhancement of the
mass with cystic portion (D). The other
smaller mass shows extension to the
right ethmoid sinus (arrows) (E) .
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Myxomas are the most common cardiac neoplasms and

can also metastasize to the brain (4). Primary sarcomas

of the heart are rare and constitute less than 25% of pri-

mary cardiac tumors (5). There are various primary car-

diac sarcomas, including angiosarcoma, malignant fi-

brous histiocytoma, leiomyosarcoma, myxosarcoma, fi-

brosarcoma, rhabdomyosarcoma, and undifferentiated

sarcoma. According to Bruke et al. (1), angiosarcomas

are the most common type of sarcomas which can

metastasize to the brain. However, chondrosarcoma of

the heart is not included, and metastasis of cardiac

chondrosarcoma to the brain has not been reported. 

A similar case in which a primary cardiac fibrosarco-

ma metastasized to the brain represented the solitary

metastatic recurrence of the sarcoma after resection of

the primary tumor through cardiac transplantation (6).

Our case and that case differ both with regard to the his-

tologic type of the sarcoma and the absence of intracere-

bral hemorrhage. Initial radiologic evaluation of our pa-

tient failed to reveal evidence of either local thoracic re-

currence or remote metastasis. No remnant mass in the

left atrium was seen on postoperative CT scans. Two

years after cardiac surgery, metastasis to the frontal lobe

had occurred. 

The long-term prognosis of primary cardiac sarcoma is

generally poor, with recurrence being the rule. Systemic

metastasis is present in 80% of cases at first diagnosis (5).

The mean survival rate of cardiac sarcoma patients is

usually no longer than 20 months. Our patient has been

alive for more than 20 months after cardiac surgery and

initial diagnosis revealed no evidence of distant metasta-

sis. Because of the rarity of cardiac sarcomas, their

metastatic potential and behavior have not been widely

described in the literature. Although the number of re-

ported cases of cardiac tumor metastatic to the brain is

too few to suggest a mechanism of tumor spread, it is

possible that hematogeneous spread with intracerebral

invasion is a common route of dissemination for both

cardiac myxomas and sarcomas (6). 

Histologically, the chondrosarcoma may be classified

into three types: differentiated (conventional), mes-

enchymal, and dedifferentiated. Conventional chon-

drosaroma is the most common type. Intraosseous

chondrosarcoma has a lobulated appearance with inter-

mediate singal intensity on T1-weighted images and

high signal intensity on T2-weighted images, regardless

of pathologic type (7). In osseous and soft tissue tumors

originating from hyaline cartilage, MRI has shown ho-

mogeneous high signal intensity on T2-weighted im-

ages. Chhem et al. (8) reported primary mesenchymal

chondrosarcoma of the brain presenting as a solid tu-

mor, in addition to evidence of hemorrhage. The tumor

showed inhomogeneous high signal intensity on T2-

weighted images, representing hemorrhagic foci.

Although the tumor in our cases is metastatic, its signal

intensity is similar to that of a chondrosarcoma. 

As seen on MRI, the signal intensity of brain metasta-

sis varies. Most nonhemorrhagic intracerebral metas-

tases are slightly hypointense relative to brain on T1-

weighted image and hyperintense on T2-weighted im-

ages (3). Some nonhemorrhagic metastatic tumors such

as malignant melanoma are hyperintense on T1-weight-

ed images (9) and adenocarcinoma of the gastrointesti-

nal tract which metastasizes to the brain commonly

shows decreased signal intensity on T2-weighted im-

ages (3). The metastatic masses seen in our case also

show a signal intensity similar to that shown by brain

metastasis, with similar enhancement and location. The

peritumoral edema, however, appears less extensive

than that seen in other typical metastatic tumors and

the focal cystic portion seen within the mass corre-

sponds to myxoid degeneration.

Cardiac chondrosarcomas are rare. However, when

they do arise, and surgical resection is undertaken, fol-

low-up brain MR should form part of the postoperative

care, regime, along with dedicated follow-up thoracic

imaging to evaluate local recurrence. 
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Fig. 3. Surgical specimen of larger tumor obtained from the
right frontal lobe show a dumbell shaped mass with firm and
myxoid tissue. Area of hemorrhage (arrow heads) is seen with-
in the specimen. 
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심장의 원발성 연골 육종으로부터의 전이성 뇌암: 1예보고1 
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김한복·정승은·김학희·최규호·이연수2·강석진2

심장의 원발성 연골 육종을 제거한 환자에서 2년 후에 발생한 전이성 뇌암 한 예를 보고한다. 심장의 원발성

연골 육종과 이의 전이성 뇌암은 매우 드물다. 이의 자기공명영상 소견은 T 1강조영상에서 뇌 실질보다 저신호

강도를, T2강조영상에서 고신호강도를 보였고 뚜렷한 조영증강을 보였다. 종괴 주변 부종은 덜 심했으며 종괴

내부에 조직학적으로 점액변성을 보인 낭성부분이 있었다.
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