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Abstract Schwannoma is a benign neural sheath tumor of the soft tissue, and its intraosseous
presentation is very rare. It is estimated that intraosseous schwannomas represent
0.2% of all bone tumors. The tumor may affect any site of the skeleton, including the
mandible, the sacrum, vertebral bodies, the ulna, the humerus, the femur, the tibia, the
patella, the scapula, the ribs, and small bones of the hand. The involvement of the
calcaneus has only been reported four times in the literature. The present study reports
the case of a 49-year-old male with right hindfoot pain and a radiological finding of an
osteolytic bone lesion in the calcaneus. The diagnosis was confirmed by histopatho-
logical study. The treatment of choice was an intralesional resection with adjuvant local
control, and bone defect substitution with polymethylmethacrylate and fixation with
two cannulated screws. The patient had a satisfactory postoperative evolution; after
1 year, he is asymptomatic, with good functional response and no evidence of disease.
The present case report shows the clinical, radiological, and pathological features of a
rare benign bone neoplasm. Moreover, intraosseous schwannoma should be included
in the differential diagnosis of osteolytic calcaneal lesions.

Resumo Schwannomas são tumores benignos oriundos de células da bainha neural cuja
apresentação intraóssea é rara. Estima-se que os schwannomas intraósseos represen-
tem 0,2% de todos os tumores ósseos. Schwannomas podem acometer diferentes
ossos do esqueleto, como a mandíbula, o sacro, corpos vertebrais, a ulna, o úmero, o
fêmur, a tíbia, a patela, a escápula, costelas e ossos da mão. Apenas quatro casos que
acometeram o calcâneo foram descritos na literatura. No presente trabalho, os autores
relatam o caso de um paciente masculino de 49 anos com dor no retropé direito e com
exames de imagem que evidenciaram lesão osteolítica no calcâneo. O estudo
histopatológico confirmou o diagnóstico de Schwannoma intraósseo. O tratamento
de escolha foi ressecção intralesional com adjuvância local e substituição por
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Introduction

Schwannoma is a benign tumor originating from Schwann
cells, which constitute the neural sheath. It is the most
common benign tumor in peripheral nerves. It may also
affect some cranial nerves, particularly the vestibular branch
of the cranial nerve VIII (acoustic).

Schwannoma intraosseous presentation is rare, corre-
sponding to 0.2% of primary bone tumors.1–6 It mainly affects
the mandible, the sacrum, vertebral bodies, the ulna, the
humerus, the femur, the tibia, the patella, the scapula, the
ribs and small bones of the hand.1

After reviewing the literature, we found only four
reported cases of calcaneal intraosseous schwannoma. The
present paper aims to review the clinical, radiological and
anatomopathological presentation of intraosseous schwan-
nomas, as well as to include it in the differential diagnosis of
calcaneus bone tumors.

Case Report

A 49-year-oldmale patient complained of sudden and severe
pain in the right hindfoot, which worsened during gait.
Onemonth after the onset of the condition, his right hindfoot
was swollen, his pain got worse, and the patient was unable
to walk.

The patient had a history of congenital clubfoot (PTC)
ipsilateral to thelesion, conservatively treatedduringchildhood.

Physical examination revealed a sequela deformity related
to PTC, with subtalar joint block and plantar fixed, 20° flexion.
The patient presented pain during palpation of the lateral
aspect and especially the medial aspect of the hindfoot.

Radiographic images showed a well-delimited lytic bone
lesion in the body and part of the anterior calcaneus process,
with areas of cortical rupture, and no signs of intralesional
calcification (►Fig. 1).

Bone scintigraphy showed an anomalous and unique
uptake area in the right calcaneus (►Fig. 2).

A nuclear magnetic resonance (NMR) showed a lesionwith
hypointense signal in T1-weighted sequences, which was
heterogeneous in T2-weighted sequences, in addition to
intense contrast enhancement, with a mean diameter of
50mm, lateral and medial cortices rupture, extensive medial
extraosseous component, plantaris muscle infiltration, partial
involvement of the flexor hallucis longus tendon and close
contact with the posterior tibial neurovascular bundle
(►Fig. 3).

A computed tomography (CT)-guided percutaneous biopsy
revealed the presence of spindle cells with eosinophilic and
fibrillar cytoplasm, arranged in short bundles, with no atypia,
and elongated and normochromic nuclei. Areas of lower
cellularity were occasionally observed, in addition to regions

polimetilmetacrilato e fixação com parafusos canulados. O paciente evoluiu de forma
satisfatória no pós-operatório e, após 1 ano de evolução, encontra-se assintomático,
com boa resposta funcional e sem evidência de doença. Com esse relato, os autores
desejam chamar atenção para essa patologia rara, sua apresentação clínica, radiológica
e patológica, além de reiterar a importância de incluir o schwannoma intraósseo dentre
os diagnósticos diferenciais das lesões osteolíticas do calcâneo.

Palavras-chave

► neoplasias ósseas
► neurilemoma
► calcâneo

Fig. 3 Axial nuclear magnetic resonance, T1-weighted (A), T2-
weighted (B) and T1-weighted with fat saturation and enhanced with
gadolinium (C) images.

Fig. 2 Images from the late phase of bone scintigraphy.

Fig. 1 Lateral and axial calcaneal radiographic images.
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withparallel-arrangednuclei. An immunohistochemical study
revealed strong, diffuse positivity for S-100 protein, leading to
an intraosseous schwannoma diagnosis (►Fig. 4).

Thus, we opted for an intralesional resection for double
access to the calcaneus (medial and lateral parts) with local,
adjuvant treatment byelectrocauterization of the tumor bed.
The resulting bone defect was filled with polymethyl meth-
acrylate (PMMA) and fixed with two cannulated screws for
greater stability (►Fig. 5). The anatomopathological study of
the surgical specimen showed the same biopsy findings,
confirming the diagnosis.

The patient presented good postoperative evolution with
improvement of the previous symptoms. One year after the

procedure, he is asymptomatic, and radiography and CT
showed no signs of local recurrence.

Discussion

Intraosseous schwannoma is a rare condition. The most
widely accepted theory to justify such rarity is that these
tumors appear almost exclusively in sensory fibers, which
are scarce in bones, prevailing in the periosteum.1 In bones,
these fibers are mostly located near vessels accounting for
bone nutrition.3

The most affected bone is the mandible. Although some
authors believe that the long intraosseous course of the
mandibular nerve result in a greater incidence of the tumor
in this region, it has been reported that the same happens in
other bones, with no increased incidence in these other
locations. The sacrum is the secondmost affected site, which
can be justified by the numerous sensory roots passing
through its foramina.

These tumors can affect any age group and are more
frequent between the 4th and 6th decades of life. It has no
predilection for gender or ethnicity,7 although some series
show a higher incidence in females1,3

Schwannomas can manifest in bone tissue through three
mechanisms: extraosseous lesion resulting in secondary
bone erosion; a lesion arising within the nutrition canal
that grows and takes on a dumbbell shape; and a lesion
arising within the bone.

Fig. 4 Histopathological study of biopsy specimen showing a spindle cells neoplasm with no atypia and alternating higher and lower cellularity
areas (A, hematoxylin & eosin [H&E], 100�). An immunohistochemical study reveals the strong, diffuse positivity for S-100 protein (B, S-100,
100�). The surgical piece exhibited the same aspects from the biopsy, that is, a spindle cell neoplasm with short bundles, hypocellular areas and
nuclear palisade foci (C and D, H&E, 100� and 200�).

Fig. 5 Postsurgical appearance, lateral and axial calcaneal radio-
graphic images.
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Regarding the clinical presentation, these tumors may
cause pain associated or not with edema. Some cases may
present with pathological fracture at diagnosis. Tumor growth
is slow and insidious, with long periods of evolution.1–3

Radiographically, these tumors manifest as well-circum-
scribed lytic lesions, possibly with a sclerotic halo, which
sometimes tapers or destroys the cortical layer. Adjacent soft
tissues are rarely invaded. There is no calcification or bone
tissue formation within the lesion.1–3

Nuclearmagnetic resonance is a better imagingmethod to
assess cortical and soft tissue involvement when compared
with CT. Schwannoma lesions present hypointense signal on
T1-weighted images, heterogeneous signal on T2-weighted
images and diffuse paramagnetic contrast enhancement.3

Histopathological findings do not usually differ from
other soft tissue neoplasms. Schwannomas usually exhibit
spindle cells with elongated nuclei and alternation of hyper-
cellular and hypocellular areas, known as Antoni A and
Antoni B pattern, respectively. Some more typical cases
present nuclear palisades alternating with fibrillar areas,
which constitute the so-called Verocay bodies.

Cases consisting only of Antoni A areas with no nuclear
palisades may simulate malignant neoplasms, such as syno-
vial sarcoma or leiomyosarcoma. They are diagnosed as
cellular Schwannomas, a variant with no higher biological
aggressiveness. Diagnosis is aided by the strong and diffuse
immunohistochemical positivity for S-100 protein. Other
markers may be used, such as SOX-10, and pericellular
positivity to anti-collagen IV antibody can be observed.

Treatment is based on intralesional resection and filling
with bone graft or PMMA, associated or not with synthesis
material for support and stability. Relapse is rare and the
prognosis is good. Schwannoma malignant transformation
was not described.4,5,8–10

This case resembles the other intraosseous Schwannomas
described regarding clinical presentation, evolution, imag-
ing, pathological findings and instituted treatment. Intrale-
sional resection associated with local adjuvant therapy and
bone filling seems to be an effective method for surgical
treatment.
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