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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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Background: Patients with acromegaly may present with a goiter. Moreover, patients with 

acromegaly are more prone to develop severe airway obstruction and breathing difficulties 

during induction therapy because of enlargement of the tongue, hypertrophy of soft tissue, and 

mandibular prognathism as a sequela of the underlying acromegaly. Here, we have described 

successful airway management in patients with difficult airways with retrosternal goiter and 

acromegaly. Case Presentation: A 29-year-old female presented to our tertiary care hospital 

with complaints of swelling in the anterior aspect of the neck, headache, amenorrhea, and a 

change in voice, which she noticed progressively increasing in the last ten years. Examination 

revealed thyroid enlargement of about 8 cm with regular margins and a smooth surface. To 

ensure airway safety, airway management was prepared preoperatively, including high-flow 

nasal oxygen on standby and ear-nose and throat surgeons on standby with small and long 

ventilating bronchoscopes for tracheostomy if required. A pre-extubation check scope was 

done, and it showed mobile bilateral vocal cords. A cuff leak test was performed, and the result 

was negative. The patient was successfully extubated and kept in the recovery room for seven 

days. Conclusion: A careful preoperative assessment and appropriate planning are necessary 

during intubation and extubation in such patients to avoid life-threatening complications 

caused by the difficult airway.
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Introduction

Patients with acromegaly may present with a goiter. Moreover, 

patients with acromegaly are more prone to develop severe 

airway obstruction and breathing difficulties during induction 

therapy because of enlargement of the tongue, hypertrophy of 

soft tissue, and mandibular prognathism as a sequela of the 

underlying acromegaly. Even a retrosternal goiter in such patients 

can cause compression of the surrounding major blood vessels or 

obstruction of the airways.

This increases the case difficulty from an anesthesiology point 

of view. Comprehensive preoperative assessments, including 

Introduction
Ependymoma is the third most common primary brain tumor in pediatric patients, 

accounting for 10% of all primary central nervous system neoplasms.1 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.2-7 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 irregular enhancement in the 
fourth ventricle, resulting in obstructive hydrocephalus (Figure 
1). There was no evident abnormality on the spine MRI. 

The patient underwent surgical resection with 
ventriculoperitoneal shunt placement and showed clinical 
improvement. The tumor was pathologically proven to be 
anaplastic ependymoma (grade III). 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.

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 
for follow-up. The PET demonstrated a fluorodeoxyglucose (FDG) 
avid lesion in the left proximal tibia, raising suspicion of malig-
nancy (Figure 3).  

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. 

Additional images of the lower extremities were obtained, in-
cluding MRI and computed tomography (CT), to rule out po-
tential bone metastasis. The lesion appeared as central radiolu-
cency with a sclerotic rim on CT imaging (Figure 4) and a T1WI, 
T2WI heterogeneous hypointense lesion on MRI (Figure 5). 
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The imaging features of this lesion were consistent with benign 
fibroid tumors. The blood test parameters were within average 
values. Subsequently, a biopsy was performed, and the lesion 
was proven to be a non-malignant fibroma (Figure 6). 

Figure 5. Magnetic resonance imaging of an 11-year-old boy with residual anaplastic ependymoma. Magnetic resonance imaging 
showed a T1W1/T2W1 hypointense heterogeneous lesion in the proximal tibia.

Figure 6. Biopsy of the left proxinal tibial lesion. Histologically, normal connective tissues are distributed in densey fibrous backrounds, 
with no evident malignant cells.

It prevented the patient from receiving unnecessary chemo-
therapy and further invasive treatments.  
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our case, an FDG avid lesion on PET scan, which turned out to 
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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.9 NOF is more common 
in males than females and is estimated to be present in 35% 
of all children.10 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 
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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. 

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.11 

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.12,13 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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