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Objective: This case report focuses on the differential diagnosis of non-ossifying fibroma
and extra-neural metastasis in pediatric cerebral anaplastic ependymoma. Methods: Mag-
netic resonance imaging, computed tomography, positron emission tomography, and biopsy
were performed. Results: An 11-year-old patient who had undergone surgical removal of
an anaplastic ependymoma was referred for a positron emission tomography examination
for follow-up. The positron emission tomography revealed a fluorodeoxyglucose-avid lesion
in the left proximal tibia, raising suspicion of bone metastasis. Subsequently, a biopsy was
performed, and the lesion was confirmed to be a non-ossifying fibroma. Conclusion: This
case highlights that imaging features of bone lesions on positron emission tomography scans
should be correlated with findings of conventional imaging modalities to improve diagnostic
accuracy and prevent unnecessary invasive procedures in oncology patients.
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Introduction

Ependymoma is the third most common primary brain tumor in pediatric patients,
accounting for 10% of all primary central nervous system neoplasms.! It can spread through
cerebrospinal fluid to the spinal cord and metastasize to other areas such as the lungs, lymph
nodes, pleural, liver, scalp, and bones.%* Positron emission tomography (PET) is a type of
imaging that provides functional information based on glucose uptake and is commonly used
to grade tumors, differentiate between active tumors and benign growths, and plan post-
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surgical treatments in oncology practice. We present a case of a
pediatric patient who had a prior diagnosis of cerebral anaplastic
ependymoma and was found to have non-ossifying fibroma on
a PET scan, which was initially suspected to be bone metastasis.

Case report

An 11-year-old boy was admitted to the hospital with
symptoms including dizziness, poor appetite, headache, low
vision, and occasional seizures, persisting for the last month.
Initial magnetic resonance imaging (MRI) examination revealed
a T2WI heterogeneously hyperintense lesion containing an
internal cystic component with irreqular enhancement in the
fourth ventricle, resulting in obstructive hydrocephalus (Figure
1). There was no evident abnormality on the spine MRI.
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The  patient  underwent  surgical resection  with
ventriculoperitoneal shunt placement and showed clinical
improvement. The tumor was pathologically proven to be
anaplastic ependymoma (grade Ill). However, the post-operative
MRI examination revealed a residual tumor in the fourth ventricle,

tectal region (Figure 2).

Subsequently, the patient received chemotherapy and
radiotherapy as additional treatment options. Following that, the
patient was routinely monitored by MRI every six months, which
revealed a stable residual tumor with no apparent relapse at the
primary tumor site.

(@) (b)

(c) (d)

Figure 1: Magnetic resonance imaging of the 11-year-old boy with anaplastic ependymoma. (a) T1-weighted image, (b) T2-weighted
image, (c) fluid-attenuated inversion recovery (FLAIR), and (d) contrast-enhanced T1-weighted image. MRI demonstrated T1WI hy-
pointense, T2WI/Flair hyperintense, and heterogeneous lesion containing an internal cystic component with irregular enhancement in

the fourth ventricle.

Figure 2: Magnetic resonance imaging of the 11-year-old boy with anaplastic ependymoma in the tectal region.
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Two years later, the patient was referred for a PET examination  adgitional images of the lower extremities were obtained, in-
for follow-up. The PET demonstrated a fluorodeoxyglucose (FDG) cluding MRI and computed tomography (CT), to rule out po-
avid lesion in the left proximal tibia, raising suspicion of malig- tentja| bone metastasis. The lesion appeared as central radiolu-
nancy (Figure 3). cency with a sclerotic rim on CT imaging (Figure 4) and a T1WI,
T2WI heterogeneous hypointense lesion on MRI (Figure 5).

Figure 3. Positron emission tomography of the 11-year-old boy with residual anaplastic ependymoma. Positron emission tomography
revealed a moderate fluorodeoxyglucose avid lesion in the left proximal tibia.

Figure 4. Computed tomography imaging of the 11-year-old boy with residual anaplastic ependymoma. Coronal and axial computed
tomography demonstrated eccentric lesion with central radiolucency and cortical defect in the left proximal tibia.
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The imaging features of this lesion were consistent with benign It prevented the patient from receiving unnecessary chemo-
fibroid tumors. The blood test parameters were within average  therapy and further invasive treatments.

values. Subsequently, a biopsy was performed, and the lesion

was proven to be a non-malignant fibroma (Figure 6).

v
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Figure 5. Magnetic resonance imaging of an 11-year-old boy with residual anaplastic ependymoma. Magnetic resonance imaging

showed a TTW1/T2W1 hypointense heterogeneous lesion in the proximal tibia.
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Figure 6. Biopsy of the left proxinal tibial lesion. Histologically, normal connective tissues are distributed in densey fibrous backrounds,
with no evident malignant cells.
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Discussion

Ependymoma occasionally relapses at the primary
tumor site. It also can spread through the cerebrospinal fluid
pathway. Extra-neural metastasis of ependymoma, including
lung, lymph nodes, pleural, liver, scalp, and bone metastasis,
has been reported in the literature.2€ The liver and lung are the
most common sites for metastasis, followed by the bone. The
exact mechanism of extra-neural metastasis of brain tumors
is not adequately understood. It is generally considered that
the dissemination of tumor tissue resulting from invasive brain
surgery allows tumor cells to access the blood or lymphatic
system.Z Duffner, et al. proposed that the prolonged survival of
pediatric patients who have primary brain tumors and altered
immune systems due to chemotherapy may be promoting
extracranial tumor growth to become clinically significant.® In
our case, an FDG avid lesion on PET scan, which turned out to
be a non-ossifying fibroma mimicked bone metastasis, required
additional examinations to prove its benign origin, which
eventually prevented the patient from receiving unnecessary
chemotherapy and further invasive treatment.

Non-ossifying fibroma (NOF) is the most common
benign lesion of the skeletal system, frequently seen in the
metaphysis of long bones in children.? NOF is more common
in males than females and is estimated to be present in 35%
of all children.® It typically involves the distal femur, proximal
tibia, distal tibia, and fibula. NOF is usually asymptomatic
and frequently found as an incidental finding in imaging
studies performed for other purposes. The risk of pathological
fracture may increase depending on the lesion’s size. On plain
radiograph, NOF appears as a multiloculated, well-defined,
radiolucent lesion with a sclerotic margin, usually located in
the metaphysis of the lower extremity long bones, rarely in
the upper extremity and mandible. As bone grows, the lesion
becomes more sclerotic and migrates away from the physis.
On CT, NOF presents as an eccentric lesion with central
radiolucency and cortical defect. MRI is more sensitive for
evaluating bone edema, infiltration, and soft tissue changes.
Depending on the lesion’s content, size, and stage of healing,
NOF may have variable MRI appearances. It frequently appears
as hypointense on the T1WI sequence and hyperintense on the
T2WI sequence and may show variable contrast enhancement.
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PET demonstrates increased FDG uptake in NOFs.10 During
the healing phase of NOF, increased osteoblastic activity and
hyperemia can be seen as the lesion is replaced by new bone.*
However, as malignant tumors also have avid FDG uptake and
overlapping imaging findings, it is pretty challenging to make a
clear distinction between benign and malignant bone tumors on
PET scans.

FDG uptake on PET indicates a metabolically active
process and is not specific to malignancy only. Aside from
physiological accumulations, the increased FDG uptake can be
observed in various entities, including malignant lesions, benign
lesions, inflammatory processes, infections, bone fractures, and
post-radiation changes.’#3 In the case of oncology patients
who have suspected bone metastatic lesions on PET imaging,
benign bone lesions like NOF should be considered as differential
diagnoses before further invasive diagnostic procedures and
possible chemotherapy. NOF is metabolically active, similar to
malignant tumors. However, characteristic imaging features of
NOF on radiography and CT can confirm its benign origin.

Our case highlights that FDG avid bone lesions in
patients who are at risk for bone metastases; benign lesions
like NOF should be considered in the differential diagnosis
before further invasive procedures and chemotherapy. Moreover,
the imaging features of bone lesions on PET scans should be
correlated with findings of conventional imaging modalities to
improve diagnostic accuracy and prevent unnecessary invasive
treatment in oncology patients.
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