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Case Report 

Giant intraosseous Schwannoma of the calcaneus
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Abstract: Schwannoma is a benign nerve sheath neoplasm which mainly locates in the soft tissue but rarely origi-
nates in the bone. Intraosseous Schwannoma is prone to occur in the mandible and sacrum, while its occurrence is 
seldom seen in the calcaneus. Herein we report an 18-year-old man with a chief complaint of pain in the right heel. 
Radiographs revealed a huge, osteolytic, and expansile lesion with well-defined margins in the right calcaneus. Then, 
an open biopsy was performed and the frozen-section test revealed benign spindle cell tumor. Consequently, the 
curettage and allograft bone implantation were performed. And the postoperative pathologic results confirmed the 
diagnosis of intraosseous Schwannoma. The aim of this report is to bring attention to the possibility of Schwannoma 
in the differential diagnosis of benign-appearing osseous neoplasm in the calcaneus.
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Introduction

Schwannoma, or neurilemmoma, is a benign 
neurogenic tumor arising from the Schwann 
cells of the nerve sheath [1]. Though account-
ing for approximately 5% of all benign soft tis-
sue tumors, Schwannoma is very rare in the 
bone, comprising less than 1% of benign bone 
tumors [2]. Intraossous Schwannoma shows no 
sex- or age-dependent predilections [2]. Apart 
from the sacrum and mandible, which are the 
most frequently affected sites, intraosseous 
Schwannoma also occurs in other bones such 
as humerus, ulna, metacarpals, phalanges, 
femur, fibula, and tibia [3, 4]. However, only two 
cases of intraosseous Schwannoma of the cal-
caneus have been described in English litera-
ture so far [4, 5]. Herein we report a case of 
giant intraosseous Schwannoma in the right 
calcaneus.

Case report

An 18-year-old male presented to our depart-
ment of orthopedics on September 23th 2015 
with a 3-month history of dull pain in the right 
heel. On physical examination, there was full-

ness and point tenderness at the lateral side of 
the right calcaneus without numbness. The 
local skin and temperature were normal. His 
laboratory test results were unremarkable. 

Plain radiographs conducted in his local hospi-
tal showed a large, osteolytic, and expansile 
lesion with a thin sclerotic margin and trabecu-
lation in the right calcaneus (Figure 1). 
Computerized tomography (CT) conducted in 
our hospital demonstrated a well-defined, mul-
tiloculated, and homogeneous lesion with par-
tial destruction of the cortex of the calcaneus, 
but no periosteal reaction and central calcifica-
tion were found. The tumor, measuring 10.9×6.5 
cm, was invasive, extending to the subcutane-
ous tissue (Figure 2). 

Because of the uncertainty in the biological 
behavior and histological origin of the lesion, an 
open biopsy was performed. Grossly, the trem-
ellose specimen was yellowish and pinkish-grey 
(Figure 3). The frozen-section test revealed a 
benign spindle cell tumor suggestive of a 
Schwannoma. A definitive procedure was sub-
sequently performed, consisting of the curet-
tage of the tumor, phenol cauterization, allograft 
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Figure 1. Plain radiographs of the right calcaneus. The oblique (A) and axial 
(B) plain radiographs show a large, osteolytic, and expansile lesion with a 
thin sclerotic margin and trabeculation in the right calcaneus (arrow).

bone implantation, and plas-
ter external fixation. 

The postoperative pathologic 
examination was performed. 
Microscopically, the tumor 
mass was composed of com-
pact spindle cells arranged in 
bundles (Antoni Type A) with 
palisading nuclei (Verocay 
bodies) and loose connective 
tissue (Antoni Type B) with 
haphazardly arranged cells 
(Figure 4). Hemorrhage and 
blood vessels can be seen in 
focal areas (Figure 4B, 4D). 
Immunostaining for S-100 
protein was strong and dif-
fuse (Figure 4E). Besides, the 
neoplastic cells were positive 
for Vimentin and negative to 
Desmin, epithelial membrane 
antigen, smooth muscle actin, 
and neurofilament protein 
(Figure 4F). In addition, atypi-
cal nuclei and mitotic figures 
could not be found in the 
whole specimen. The histo-
logical features above con-
firmed the diagnosis of in- 
traosseous Schwannoma of 
the calcaneus. The patient 
then recovered well.

Discussion

Schwannoma, a benign tumor, 
is a kind of nerve sheath 
tumors which include Sch- 
wannoma, neurofibroma, peri-
neurioma, malignant periph-
eral nerve sheath tumor 
(MPNST), and so forth [6]. 
Schwannoma is associated 
closely with sensory nerves 
that are of low density with- 
in the bone. Therefore, the 
occurrence of intraosseous 
Schwannoma is exceedingly 
low [3, 6]. The tumor is usua- 
lly asymptomatic until it be- 
comes larger with visible 
swelling or pain because of 
the compression and inva- 
sion of adjacent organs [1]. 

Figure 2. Computed tomography (CT) of the right calcaneus. The coronal (A, B) 
and sagittal (C, D) CT scans demonstrate a well-defined, multiloculated, and 
homogeneous lesion with partial destruction of the cortex of the calcaneus. 
The tumor is invasive, extending into the adjacent tissue (arrows), but no 
periosteal reaction and central calcification are found.
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Moreover, intraosseous Schwannomas are 
usually less than 5 cm in diameter. Those 
tumors, which are larger than 5 cm as our case, 
are known as giant Schwannomas [7].

Schwannoma can involve the bone via three 
mechanisms: (1) it may be extraosseous,  
eroding into the bone; (2) it may be located 
within the nutrient canal, with the formation of 
a dumbbell-shaped tumor; or (3) it may arise 
centrally within the bone [2, 6, 8]. According  
to the study by Kito et al., the edge of the 
destructed cortex overhung by a soft tissue 
mass was an important feature of the inraosse-
ous Schwannoma [2]. Therefore, we believed 
that the tumor in our case was intraos- 
seous Schwannoma, rather than soft tissue 
Schwannoma, eroding into the bone. In addi-
tion, the lesion, which may arise from a branch 
of the common peroneal nerve, was the com-
bined effects of its spreading within the nutri-
ent canal and direct compression on the bone 
because of its similarity of radiographic appear-
ance to the case described by Wang et al. [8].

There are some radiographic features of in- 
raosseous Schwannoma presented below. The 
X-ray or CT usually shows a well-defined, osteo-
lytic, lobulated, and expansile bone tumor with 

thin sclerotic margin. Besides, the chara- 
cteristic features also include the absence  
of periosteal reaction and central calcification 
or ossification [3, 9]. Furthermore, magnetic 
resonance imaging (MRI) is particularly helpful 
in preoperative diagnosis as it shows an isoin-
tense signal to skeletal muscle on T1-weight- 
ed images and a hyperintense signal to sub- 
cutaneous fat on T2-weighted images [8, 10], 
which reveals peripheral intense enhance- 
ment with gadolinium [6]. Nevertheless, the 
radiographic findings are non-specific and it is 
difficult to differentiate intraosseous Schwan- 
noma from other benign osseous tumors, in- 
cluding aneurysmal bone cyst, giant cell tu- 
mor, multiloculated bone cyst, chondromyxoid 
fibroma, and enchondroma [4].

The definitive diagnosis of intraosseous 
Schwannoma is dependent on the histologi- 
cal features, which are similar to those of  
soft tissue Schwannoma [3]. Microscopically, 
the histopathology reveals densely cellular 
Antoni-A areas with well-developed palisading 
nuclei that form the Verocay bodies. These 
alternate irregularly with Antoni-B areas  
containing irregular cells, variable amounts  
of collagen tissue, thick-walled blood vessels, 
and considerable microcyst formation [3, 11]. 
Furthermore, the diffuse immunoreactivity  
for S-100 protein helps distinguish it from  
other benign spindle cell lesions of similar  
histology [6, 12]. Long-standing Schwannoma 
with advanced degeneration, also referred  
to as an ancient Schwannoma, often exhi- 
bits hyalinization, cystic degeneration, and 
hemorrhage which has be seen in the present 
case, suggesting a long-term clinical course 
and slow tumor growth [13]. 

Intraosseous Schwannoma is associated with 
a good prognosis, independently of its size  
or bone invasion [12]. The most recommend- 
ed treatment is curettage and bone graft- 
ing [10, 14]. Long-term relief is often obtain- 
ed after adequate curettage alone, but the 
recurrence rate is high which has been attrib-
uted to incomplete tumor excision [7]. 

Almost all the intraosseous Schwannomas 
behave in a benign manner, similar to soft  
tissue Schwannomas, but low malignant po- 
tential could not be completely ruled out,  
given that cases of Schwannomas with malig-
nant transformation have been reported [15, 

Figure 3. A part of gross specimen of the tumor in the 
right calcaneus. The tremellose specimen is yellow-
ish and pinkish-grey.
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Figure 4. Pathologic results of the lesion. A. Hematoxylin and eosin stain shows compact spindle cells in Antoni A area 
(magnification ×100). B. Hematoxylin and eosin stain reveals hemorrhage in Antoni B areal (arrow) (magnification 
×100). C. The nuclei in Antoni A area are palisading, forming Verocay bodies (arrow) (magnification ×200). D. The 
Antoni B area is composed of the loose connective tissue, haphazardly arranged cells, and a blood vessel (arrow) 
(magnification ×200). E. Immunohistochemical staining for S-100 is strongly positive and diffuse (magnification ×100). 
F. Immunohistochemical staining for Vimentin is positive (magnification ×100). 

16]. In view of the huge tumor size in our case, 
accompanied with degeneration, a long-term 
follow-up is needed to observe the biological 
behavior of this tumor. Furthermore, it still 
remains unknown whether the tumor will recur 
or the allograft bone will be incorporated.

In conclusion, we report an especial case of 
giant intraosseous Schwannoma in the calca-
neus. The diagnosis was made on the basis of 
imaging, and pathologic features. And the intra-
lesional excision and allograft bone implanta-
tion were performed. Despite its rareness, 
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Intraosseous schwannoma should be taken 
into consideration as one of the possibilities  
in the differential diagnosis of radiographi- 
cally benign-appearing osseous tumors in  
the calcaneus.
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