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Introduction

Osteosarcoma is the most common primary malignant bone
tumor of the long bones, usually presenting in the second
decade.1 Sixty to seventy percent of localized osteosarcoma
treated with surgery and intensive chemotherapy will have
5-year event-free survival.2 A 3-monthly follow-up for at
least 2 years is recommended postchemotherapy, subse-
quently 6monthly for the next 3 to 5 years, 6 to 12monthly
for the next 5 to 10 years, and then every 6 to 24 months
according to tumor grades and genetics.3 Low-dose comput-
ed tomography (CT) protocol for the chest CT for detection of
lung metastasis is recommended, as most of the patients
with osteosarcoma are younger population and will have a

risk of radiation-induced secondmalignancy.3Osteosarcoma
recurring with isolated metastasis to the brain is relatively
rare because the lungs are the most common site in approxi-
mately 90% of patients, followed by the skeleton in 50% of
patients.4 Bindal et al demonstrated that four patients with
osteosarcoma had brain metastasis without lung involve-
ment, but there was an inadequate examination of the lungs
by CT scan.5 Two cases of isolated brain metastasis were also
seen in patients with osteosarcoma without having active
lung metastasis.6,7 Another case of osteosarcoma described
presented with isolated brain metastasis without lung in-
volvement due to patent foramen ovale.8 This case raises
pertinent questions regarding the management of similar
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Abstract Isolated brain involvement is rarely reported as isolated metachronous metastasis
from osteosarcoma. Herein, we report a case of fibular osteosarcoma in a young female
who presented with solitary hemorrhagic metachronous cerebral metastasis after
years of disease-free interval. Imaging showed a large mass lesion in the right posterior
temporal lobe with internal areas of bleed not associated with calcification or
ossification mimicking high-grade glioma. No other sites of distant metastases were
found on the workup. Two-dimensional echocardiography was done to rule out any
cardiac anomaly, including the shunt defect, but no abnormality was detected. She was
operated for the cerebral lesion, and histopathology of the resected specimen showed
osteosarcoma. The patient was started on chemotherapy and is doing well so far. This
case presents a unique scenario of osteosarcoma with an isolated lesion in the brain
without any other site of distant metastasis.
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patients because the optimal treatment in such patients is
not yet well defined. We report a case of isolated brain
metastasis in a patient with recurrent fibular osteosarcoma
without anydocumented cardiac abnormality or another site
of metastasis.

Case Report

A 17-year-old female initially presented with pain and
swelling in the left calf for 1 month. Initial evaluation with
magnetic resonance imaging (MRI) of the lower limb
(►Fig. 1A–E) showed a heterogeneous lesion in both T1-
weighted and T2-weighted images at the left upper fibula
with surrounding peripheral enhancing soft tissue lesion
(70�63�63mm) andmedullary changes that suggested the
radiological possibility of osteosarcoma, Ewing’s sarcoma, or
chronic osteomyelitis. Histopathology findings on biopsy
showed the tumor cell had hyperchromatic pleomorphic
nucleoli with a high nuclear/ cytoplasm ratio and amoderate
amount of cytoplasm. The tumor showed overall areas of
necrosis (80–90%) with few areas of chondroblastic differen-
tiation with features consistent with conventional osteosar-
coma. CT chest was done for metastatic screening and found
to be normal. The patient was started on neoadjuvant
ifosfamide, doxorubicin, cisplatin protocol followed by sur-
gery and adjuvant chemotherapy within 8 months. She had
developed ifosfamide encephalopathy during chemotherapy
post the eighth cycle, following which further chemotherapy
was withheld. She was on regular follow-up, doing fine for
the next year and CT chest was normal. The patient started
having dull aching, right temporal headache after 1 year of
the last cycle of chemotherapy for which she was evaluated
with CT scan in a local hospital, which showed a neoplastic
mass in the right cerebral hemisphere causing a mass effect
with midline shift to the left side (►Fig. 2A). MRI was

performed after 20 days of symptom onset showed a right
supratentorial mass lesion in the right posterior temporal
lobe with internal bleeding and peripheral enhancement,
mass effect withmidline shift. The lesionwas T1 hypointense
with focal areas of hyperintensities, T2 hyperintense with
fluid–fluid level, multiple areas of blooming on susceptibili-
ty-weighted imaging, and without restriction on diffusion-
weighted imaging (►Fig. 2B-E). Elevated perfusion was seen
within the lesion and irregular shaggy enhancement on the
postcontrast study (►Fig. 2F, G). No soft ossification or
calcification was seen on phase images. With these constel-
lations of findings, an imaging diagnosis was made of high-
grade glioma. The second possibility was osteosarcoma
metastasis, as known primary was osteosarcoma of fibula
but was confounded by the absence of other metastatic areas
and no calcification within the tumor mass. She was admit-
ted to the oncology department and evaluated with positron
emission tomography-computed tomography, which
showed remission in the primary carcinoma site, with no
other metastatic lesion anywhere in the body. Neurosurgery
opinion was taken and was they advised for surgery as the
tumorwas quite bigwith radiological features suggestive of a
high-grade tumor. Right frontotemporal craniotomy and
gross total excision of the tumor were done. Intraoperative
findings showed an intra-axial firm to hard whitish solid
cystic lesion arising from the right lateral ventricle and
extending to the temporal base, invading the pial surface.
The tumor was dissected circumferentially in a piecemeal
fashion and excised with no gross residual disease. Histopa-
thology of the resected lesion showed a tumor in the right
lateral ventricle extending to the temporal lobe comprised of
multiple firm-to-hard tissue pieces measuring 9�8�1cm.
Microscopy sections examined showed that the tumor was
composed of spindle cells, mitosis, and areas of necrosis with
lacy osteoid formation and a few chondroblastic areas

Fig. 1 Magnetic resonance imaging of the calf showing the fibular osteosarcoma. Sagittal T1 (A), sagittal T2 (B), and axial T2 (C) showed
heterogeneous a heterogenous lesion involving the upper end of the fibula with adjacent soft tissue components (arrow). Axial phase-contrast
(PC; D) and sagittal T1 PC (E) showed peripheral enhancement with a non-enhancing internal necrotic component (arrow).
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(►Fig. 2H). The above features were suggestive of metastatic
osteosarcoma. The patient was symptomatically better after
the procedure, and was further planned for methotrexate,
ifosfamide, and etoposide.

Discussion

Osteosarcoma is themost commonmalignant bone tumor in
children and adolescents, distinguished by an osteoidmatrix
with atypical cells.1 Osteosarcoma commonly involves the
metaphysis of the long tubular bones9 and can also occur
primarily in skull bones.10 Different varieties of osteosarco-
ma in histopathology are osteoblastic, chondroblastic, and
fibroblastic, according to predominant features of the cells,
but the prognosis and clinical outcome remain the same in
these groups.11 The common mechanism for the spread of
bone tumors is hematogenous, as the bones are devoid of
lymphatics.8 Brain metastases are relatively rare in osteosar-
coma,with an incidence of 1.8 to 5.6%, and commonly seen in
association with lung metastasis, with the postulated mech-
anism being tumor emboli from the lung migrating to the
brain.12 Mean duration of time interval from the initial
diagnosis tobrainmetastasis in osteosarcoma is 20months.13

We report a case of fibular osteosarcoma in a young female
with 2 years of disease-free interval, later presenting with
solitary hemorrhagic metachronous cerebral metastases
without the involvement of the lung. Metastasis in the brain

ismore commonwith approximately having ten times higher
incidence than primary brain tumors.14–16 Breast cancer,
nonsmall cell lung cancer, and melanoma have their affinity
to metastasize to the brain with melanoma as the most
common tumor presenting as hemorrhagic brain metasta-
sis.14,15Due to its higher vascularity, these lesions canmimic
other tumors like glioblastoma17 and higher associationwith
intratumoral bleeding.18 Brain metastasis in sarcoma is
relatively rare and approximately only 3% of all brain metas-
tases can develop from sarcomas according to the few
studies.16,19 Postulated mechanisms are hematogenous dis-
semination into the brain as the primary cause and contigu-
ous extension from the skull bone to the brain as
the secondary cause.20 Similar to other metastatic lesions
to the brain, the most common site in osteosarcoma metas-
tasis is the gray-white matter junction in anterior circulation
due to an abrupt change in caliber of the perforating vessels
supplying the brain parenchyma.21 A unique radiological
finding in osteosarcoma metastasis brain is large calcifica-
tionswithin themass lesion and typically described as “bone
within the brain” appearance.22,23 Our case showed lack of
calcificationwhich could be due to the chondroblastic nature
of the tumor as evidenced in histopathology. Param et al
observed 87 patients and showed that 45% of patients had
lung involvement and only 13% of patients had brain metas-
tasis with lung involvement on follow-up. In their study, of
those patients who were having brain metastasis,4 two had

Fig. 2 Magnetic resonance imaging of the brain showing the metastatic lesion within the brain. Axial noncontrast computed tomography head
(A) showed a large heterogeneous solid cystic lesion with internal areas of hemorrhage and without calcification in the right posterior
temporal lobe (arrow). Axial T2-weighted (B), axial susceptibility-weighted imaging (C), axial T1 (D), and axial diffusion-weighted imaging (E)
showed a large solid cystic multiloculated lesion (arrow) with the fluid–fluid level in the right posterior temporal lobe with internal blooming and
without restriction. T2� perfusion (F), and axial T1 phase-contrast (G) showed elevated perfusion and irregular shaggy enhancement with
nodularity (arrow). Photomicrograph (H) showed malignant mesenchymal tumor exhibiting pleomorphism and hyperchromasia with osteoid
matrix production.
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hemorrhagic components, and one had osteoblastic compo-
nent and unknown nature in two of the cases on histopa-
thology.4 Two of these cases of osteoblastic osteosarcoma
were presented with brain metastasis simultaneously with
or after lung involvement, for which they suggested periodic
screening with disease recurrence.24 Similar case reports
were observed where fibroblastic osteosarcoma presented
with brain metastasis after 15 months of pneumonectomy
for lung metastasis25 and pulmonary, isolated central ner-
vous system relapse can occur in patients with fibroblastic
osteosarcoma.26,27 Osteosarcoma can present with hemor-
rhagic cerebellar metastasis, where the patient presented
with acute neurologic deterioration28 and multifocal osteo-
sarcomas of the skull presenting with intracranial hemor-
rhage.29 Isolated cerebral metastasis was also observed in a
few cases, and most of the patients presented with raised
intracranial hypertension.17 Sarcoma with brain metastasis
is relatively rare and provides a therapeutic challenge to the
treating physicians because of resistance to both chemo and
radiotherapy.16 Our case was unique as there was brain
metastasis without having lung metastasis and a cardiac
defect. No such case report or study was previously available
in the literature. We did echocardiography for any septal
defect for the right to left shunting and found it to be normal.
A possible explanation for our case was that tumor micro-
emboli might escape through the pulmonary circulation to
the systemic circulation and get deposited in the brain. One
similar case report was available in the literature isolated
brain metastasis without lung involvement in a 12 years
male child due to patent foramen ovale resulting in the right
to left shunt.8 Due to the availability of the new chemother-
apeutic and radiotherapeutic treatments for soft tissue and
bony sarcomas, therewas prolonged survival due to systemic
disease control, but therewas an increased incidence of brain
metastases due to less effective intracranial control.14,15,19

There was also a higher incidence of brain metastasis in
patients with other site metastasis at diagnosis of the tumor
and patients with recurrence at 1 year of interval period.14

The average period from the initial diagnosis of sarcoma to
brain metastases is approximately 20 months, according to
this study.13 Yonemoto et al suggested screening imaging for
the brain at a periodic interval in those patients with
pulmonary metastasis.30 Contrary to the suggestion by
Yonemoto et al, Marina et al stated that routine imaging
outcomes are debatable in patients already who had metas-
tasis at the time of diagnosis or recurrencewithin 12months
of interval period.31 Multimodality treatment is often in-
volved in the management of brain metastasis in osteosar-
coma patients.13 Treatment options for brain metastasis are
surgical excision of the lesion with radio and neoadjuvant
chemotherapy for the residual disease if any.13 Although the
long-term follow-up details were not available for solitary
brain metastasis, Yonemoto et al in their report showed
6 years of disease-free interval after craniotomy and irradia-
tion for solitary brain metastasis.30

Hemorrhagic brain metastasis without calcification from
osteogenic sarcoma, lung involvement, and a septal heart
defect, presenting with neurological complaints, is very rare.

It has been postulated that prolonged survival in patients
with osteogenic sarcoma due to advances in treatment,
results in higher incidence of systemic metastasis.

Conclusion

This case highlights the unique pattern of intracranial me-
tastasis in a case of fibular osteosarcoma that was rarely
described in the literature. While following up on osteosar-
coma patients, complaints of headache should be investigat-
ed for the possibility of brain metastasis.
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