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Answer

Intraosseous schwannoma of the right femur.

Discussion

MRI (Fig. 1) demonstrated a lobular intermediate T1W/
PDW and hyperintense fat-suppressed PDW FSE lesion 
with no reactive change, and uniform enhancement fol-
lowing contrast. Minor extraosseous extension was noted. 
CT (Fig. 2) demonstrated a lytic lesion with a thin sclerotic 
margin. CT-guided biopsy was performed with histology 
revealing a tumour composed of spindle cells with possible 
vague nuclear palisading embedded in a collagenous stroma. 
Immunohistochemistry revealed the tumour was positive for 
S100 (Fig. 3).

Schwannomas are benign nerve sheath tumours origi-
nating from Schwann cells that typically arise in soft tis-
sues. Intraosseous location is extremely rare, accounting 
for 0.1–0.2% of bone tumours [1, 2]. Three mechanisms 
for intraosseous location have been suggested: primary 
intraosseous development, development within a nutrient 
canal, and extraosseous schwannoma eroding into bone [3]. 
When developing within bone, the origin of these tumours 
is believed to relate to intraosseous vasomotor nerve fibres 
that accompany nutrient arteries [2, 4]. The mandible is the 
commonest site followed by the sacrum, although involve-
ment of other bones, including the spine and extremities, has 

been reported [1, 2, 5]. When occurring in long bones, the 
commonest location is in the diametaphysis [6].

The condition typically occurs in adults in the 4th–6th 
decades of life [1] and there is a slight female predominance 
[2]. Although usually sporadic, cases may arise on a back-
ground of schwannomatosis [2, 4]. Intraosseous schwanno-
mas are slow growing and may be asymptomatic in a quarter 
of patients. When symptomatic, patients may present with 
swelling, pain, or pathological fracture [1, 2, 5, 7, 8], while 
malignant transformation has not been reported [4, 9].

Histologically, intraosseous schwannomas are indistin-
guishable from their soft tissue counterparts, characterised 
by bland spindle cells with elongated nuclei embedded in a 
collagenous stroma. Alternating areas of hyper- and hypocel-
lularity, known as Antoni A and Antoni B areas respectively, 
may be seen [1, 9]. Foci of nuclear palisading (Verocay bod-
ies) are also characteristic, but are not required for the diag-
nosis [1]. Strong immunoreactivity for S100 can confirm the 
morphological diagnosis, as seen in this case [7, 9].

Radiographs and CT typically show a well-defined lytic 
lesion, with or without a sclerotic rim. There may be adja-
cent cortical thinning or destruction, although extraosseous 
extension is generally not seen [1, 2, 4, 7]. The lesions do not 
usually demonstrate any intralesional mineralisation [1, 8]. 
On MRI, schwannomas return low-to-intermediate signal on 
T1W images and heterogeneous signal on T2W images with 
heterogeneous or diffuse contrast enhancement [1, 5, 8, 9]. 
If performed, FDG-PET may reveal increased uptake [10]. 
Imaging features are non-specific, and therefore, histological 
review is required for definitive diagnosis.

The main differential diagnosis includes other benign 
bone lesions such as enchondroma, giant cell tumour, fibrous 
dysplasia, and non-ossifying fibroma as well as primary and 
secondary malignant bone lesions, particularly when seen 
in non-typical sites [4, 9, 10]. Treatment of intraosseous 
schwannoma is usually curettage and bone grafting or sur-
gical resection, with a low risk of local recurrence [4, 5, 9].

The case presentation can be found at https://​doi.​org/​10.​1007/​
s00256-​022-​03997-8.
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In conclusion, the diagnosis of intraosseous schwannoma 
cannot be made on imaging alone and histological review 
is required to exclude other neoplastic lesions. CT-guided 
biopsy provides an effective and relatively non-invasive way 
of obtaining tissue, and can allow for appropriate operative 
planning [5].
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