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INTRODUCTION:  Subcutaneous  extraskeletal  osteosarcoma  (ESO)  is a  rare high  grade  malignant  mes-
enchymal  neoplasm  consistent  of  approximately  1%  of  soft  tissue  sarcoma.  Less  than  10%  of  ESOs  are
superficial,  originating  in  subcutis.
PRESENTATION  OF CASE:  We  reported  a 72  years  old male  with  chief  complain  of  a  painless  slowly grow-
ing  soft tissue  mass  in  his  plantar  aspect  of  right  foot  in  the  last  9 months  before  admission.  The  plain
radiography  showed  a large  subcutaneous  soft  tissue  mass  in  plantar  area  and  heel,  Magnetic  resonance
images  displayed  an  irregular  subcutaneous  soft  tissue  mass  extending  from  posterior  lower  leg to  ankle
and involving  calcaneus  inferiorly.  A  percutaneous  core  biopsy  of  the mass,  obtained.  The  histopathol-
ogy  examination  confirmed  an soft tissue  osteosarcoma.  Subsequent  wide  local  excision  of  the  mass
performed.  Final  histopathological  result  was  subcutaneous  extraskeletal  osteosarcoma.

DISCUSSION:  The  patient  has had  no  evidence  of  recurrence  or/and  distant  metastasis  at  25  months
followed  up. However,  excising  subcutaneous  ESOs  with  a safe  surgical  margin  is  paramount  for  achieving
the  best  outcome.
CONCLUSION:  A subcutaneous  ESO  is  a  rare malignant  tumor.  We  recommended  that  along  with  clinico-
histological  findings,  radiological  correlation  is necessary  for ruling  out  other  diagnoses.

©  2020  The  Authors.  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
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1. Introduction

Extraskeletal osteosarcomas (ESOs) accounts for 1%–2% of all
soft tissue sarcomas and approximately 2%–4% of all osteosarco-
mas  [1]. It typically affects patients between 50 and 70 years of
age. The reported male to female ratio is 1.9:1 [2]. ESO arises in the
soft tissue, may  involve the periosteum, cortex, or medullary canal
secondarily. The pathogenesis of ESOs is unknown. The majority
develops de novo. However, about 10% of ESOs may  be radia-
tion or trauma-induced. The prognosis of ESOs is poor [3]. The
most subcutaneous extraskeletal osteosarcomas (SESOs) are deep-
seated in the dermis or subcutis. The most common location of
ESOs in the lower extremity (75%; thigh and buttock), followed by
the upper extremity (15%–23%, shoulder girdle), and the retroperi-
toneum (17%). The most common clinical presentation of ESOs is
a progressively enlarging soft tissue mass, rarely causing pain or
tenderness [4]. We  report a 76-year-old farmer man  with a SESO
embedded within the subcutaneous soft tissue and fat pad of the

right foot. Also, we discuss the relevant clinicopathologic presenta-
tion, diagnosis, and treatment Informed consent obtained from the
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atient before the preparation of this manuscript. Our  study has
een reported in line with the SCARE criteria [5].

. Presentation of case

A 72-year-old healthy farmer man  presented with a painless
lowly growing mass in his plantar aspect of right foot in May  2018.
t first, the small soft tissue mass grew in the foot plantar location

or approximately 6 months ago and then slowly developed in his
eel during nine months ago. He is a farmer in the north of Iran,
ometimes he worked on his farm with hard shoes or even without
hoes in paddy rice. He told a persistent history of previous trauma
o his foot plantar for a long time. Additionally, no history of cancer
licited. On physical examination, an 11 × 4.5 × 3 cm firm and irreg-
lar mass palpated on his right foot plantar that extended to heel
verlying with unremarkable skin. The plain radiography of foot
howed a large subcutaneous soft tissue mass in plantar area and
eel, possibly with peripheral chunky calcification (Fig. 1). Mag-
etic resonance images (MRI) displayed an irregular subcutis soft
issue mass extending from posterior lower leg to ankle, hind foot,
nd forefoot laterally and involving calcaneus inferiorly. The images
howed heterogeneous and relatively hypointense signal intensity

n T1-weighted images and hyperintense signal intensity on T2
Fig. 2). The lesion did not invade subjacent bone or muscle but
xtended into subcutaneous areas and providing extensive subcutis
dema. Computed tomography (CT) of the chest, abdomen, and
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Fig. 1. Plain radiograph: Anteroposterior views show soft tissue mass in plantar and heel of right foot (A), lateral view shows subcutaneous soft tissue mass in foot plantar
and  heel with slight calcaneus periosteal irregularity of calcaneus bone (B).
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o
logical findings, radiological correlation is necessary for ruling out
pelvis did not show metastatic or other lesions. Routine laboratory
testing was unremarkable. The clinical and imaging findings were
suggestive of a malignant soft tissue mass. The patient referred to
our institute for biopsy. Due to the large size of the lesion, a core
biopsy performed. Histopathology examination showed a malig-
nant neoplasm characterized by the proliferation of anaplastic
spindle cell with the presence of lacy osteoid matrix and immature
bone. The mitotic activity (>10 mitoses per 10 high-power fields),
and atypical mitotic figures noted. Immunohistochemistry analy-
ses indicated that the tumor cells expressed CD99 (85%), osteocalcin
(90%), and vimentin (95%) and didn’t express smooth muscle actin
(SMA), desmin, S100 protein, EMA, pan-cytokeratin, and PLAP. The
stain for the Ki-67 analogous MIB-1 shows high proliferative activ-
ity with values around 30% (Fig. 3). The patient was diagnosed
with subcutaneous extraskeletal osteosarcoma as stage II, grade 3
(according to the World Health Organization system). The patient
received adjuvant chemotherapy and radiotherapy preoperatively,
although ESOs are relatively chemoresistant compared to osseous
osteosarcomas. Four weeks later, the wide localized resection of the
mass performed included an 8 cm skin graft. This resection included
excision of the deep plantar fascia below the lesion. Grossly, the
tumors were hemorrhagic and focally necrosis and firmly attached
to the fascia, and it lied in contact with the periosteum of the cal-
caneus bone. The connective tissue capsule surrounded the tumor
and adhered to the subjacent structures that made surgical dissec-
tion difficult (Fig. 4). However, the tumor infiltrates to the subcutis.
There was no evidence of overlying skin ulceration. Histologically,
all the mass sections showed 95% tumor necrosis. (Percentage of
tumor necrosis, as follows: a good responder, ≥90%, or a poor
responder, <90%). Two weeks after surgery, a postoperative MRI
showed only edema which was related to soft tissue congestion.
No areas of suspicious enhancement or inguinal lymphadenopathy
were seen.

The patient did not receive postoperative chemotherapy or
radiation. Six months later, a repeat MRI  was performed which
showed no resolution of the postoperative changes and no evidence
of recurrent or residual tumor. The patient has had no evidence

of recurrence or/and distant metastasis at 25 months followed
up as verified with single-photon emission computed tomogra-
phy/positron emission tomography (SPECT CT/PET).

o
c
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. Discussion

Extraskeletal osteosarcomas most frequently occur in patients
lder than 40 years old. All the subtypes of osteosarcoma of bone
ave reported in ESOs. Osteoplastic ESO is the most common vari-
nt followed by fibroblastic ESO. Well-differentiated ESO is a rare
ariant [6]. Several studies documented that the immunopheno-
ype of ESO is similar to osteosarcoma of bone. The CD99 marker
ssociated with alkaline phosphatase expressed in all types of
steosarcoma, but osteocalcin is the most specific antigen for ESOs
hat expressed in the malignant cells and matrix in 82% of cases.
SOs are uniformly positive for vimentin, 68% express smooth mus-
le actin, 25% desmin, 20% S100 protein, 52% EMA, 8% keratin,
nd 0% PLAP. The stain for the Ki-67 analogous MIB-1 shows high
roliferative activity with values around 25%. Systematic genetic
ifferences between extraskeletal and bone osteosarcomas have
ot documented [7,8] The previous analysis highlighted several

actors associated with a better outcome include size less than 5
m (the most important), fibroblastic or chondroblastic histological
ubtype, and diminished proliferative activity as measured by Ki-67
ndex. However, the validity of these prognostic factors is contro-
ersial [9,10]. The prognosis of ESO patients is poor, and the 5-year
urvival ranges from 10% to 46%. More than 50% of the patients
xperience multiple local recurrences and distal metastases. Distal
etastases are usually to the lungs (>80%), followed by the regional

ymph nodes, bone, brain, liver, and skin. Response to treatments
mainly chemotherapy) is worse [11]. Our case underwent a wide

argin excision. The patient was free of recurrence or metasta-
is for about 25 months since the primary resection. Although the
ize of the tumor was  large, chemoradiotherapy and wide marginal
xcision of tumor thought to contribute to his survival length.

. Conclusion

A subcutaneous ESO is a rare malignant mesenchymal tumor
f the soft tissue. We  recommended that along with clinicohisto-
ther diagnoses. However, pre-operative chemoradiotherapy asso-
iated with wide excision of subcutaneous ESOs is paramount for
chieving the best outcome.
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Fig. 2. T1- and T2-weighted MRI  in sagittal (A, B) and axial (c) planes demonstrating a large soft tissue mass superficial to the deep plantar fascial plane and embedded within
the  subcutaneous and deep dermis tissue. The lesion has a low signal intensity on T1weighted images (A) and heterogeneous signal intensity on T2-weighted images (B, C).
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Fig. 3. Microscopic appearance of subcutaneous soft tissue tumor shows osteoid formation surrounded by malignant osteoblastic cells without interposition of cartilage (A,
B)  (HE, ×100), (C) (HE, ×200), neoplastic cells with marked atypia (pleomorphic, hyperchromatic) and bizarre giant tumor cells noted (D) (HE, ×200). Immunohistochemistry
staining: cytoplasmic positive immunoreactivity of CD99 in tumoral cells of osteosarcoma (IHC ×200) (E), cytoplasmic positive immunoreactivity of osteocalcin in tumoral
cells  of osteosarcoma (IHC ×200) (F).
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Fig. 4. Intraoperative macroscopic appearance of subcutaneous soft tissue tumor in
tendons and muscles (A, B).
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