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Abstract
Case Report: Here we present a very rare case of extraskeletal osteosarcoma (ESOS) in a young male abutting the scapula who
underwent a limb salvaging reconstructive therapy after course of neoadjuvant chemotherapy.
Conclusion: ESOS comprises 2–5% of all osteosarcomas and less than 1% of all soft tissue sarcomas. These tumors need to be
differentiated from post-traumatic myositis ossificans, soft tissue sacromas and surface osteosarcomas. The acceptable treatment
for ESOS is neoadjuvant chemotherapy followed by wide resection of the tumour. In our case patient had good function of elbow
and wrist with no local recurrence or metastasis at one year follow up.
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Introduction
Osteosarcoma is the most common
primary malignant bone tumor (if one
excludes myeloma) with a bimodal age
distribution. However, ESOS is a rare
tumor which originates in non-bony
tissues. ESOS account for approximately
1% of all soft tissue sarcomas and 4% of all
osteogenic sarcomas [1, 4]. An ESOS is
defined as a malignant mesenchymal
neoplasm that produces osteoid, located
in the soft tissues and is without (or with
m i n i m a l) s k e l e t a l o r p e r i o s t e a l
attachment [1, 5]. Microscopically, by
definition, they display at least some
osteoid and often there are variable
amounts of bone or cartilage, often
blending into a high-grade sarcomatous
stroma. The most common location for
primary ESOS is the soft tissues of the

thigh (46%), followed by the upper
extremity (20%) and the retro
peritoneum (17%), but can occur in any
part of the body [4]. Here by we report a
rare case of ESOS of shoulder region who
was treated by neoadjuvant
chemotherapy and limb salvage surgery.
Case Report
A 29 years old male patient was referred
to our hospital with history of swelling
over right shoulder region since 4
months. He was earlier treated in a
peripheral hospital, where he had
undergone MRI of the shoulder and
scapular region and an open biopsy
procedure. MR repor t revealed a
heterogeneously enhancing altered
intensity lesion (T1–hypointense,
PDFS/T2-hyperintense) abutting the
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acromion and lateral end of spine of right
scapula with no evidence of altered
intensity or post contrast enhancement
in scapula (Figure 1). Histopathology
report of biopsy was suggestive of
osteosarcoma.
On examination, patient had diffuse
swelling around the right shoulder area
with a healed surgical scar over the
acromion area. There was restriction of
shoulder abduction and external rotation
with no distal neurovascular deficits.
There were no significant respiratory or
cardiovascular findings noted on
examination. A second review of the
biopsy specimen and slides by in house
pathologist showed malignant stroma
with lacy osteoid formation between
tumor cells (Figure 2).
Immunophenotyping of specimen
confirmed diagnosis of high grade
osteosarcoma. HRCT of chest and
shoulder revealed few insignificant
subpleural nodules without evidence of
metastasis. PET CT scan showed
metabolically active parascapular
subcutaneous soft tissue adjacent to
acromion with no evidence of activity in
scapula or lung fields. Based on these
clinical, radiological and
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Figure 1: Preoperative MRI image
showing heterogeneously enhancing
mass abutting acromion and lateral end
spine of right scapula.
histopathological findings, a diagnosis of
ESOS was made.
Pa t i e n t w a s g i v e n s i x c y c l e s o f
neoadjuvant chemotherapy (CisplatinAdriamycin). Repeat MRI showed mild
interval increase in the size of swelling
(47x26x43 mm) with infiltration of
posterior fibres of deltoid. Repeat PET
CT also confirmed mild interval increase
in size of tumor without any evidence of
metastasis.
After discussing the treatment options
and taking informed consent, patient
underwent wide resection of tumor with
limb salvage. A vertical incision was made
posteriorly on the lateral border of the
scapula and was ex tended up to
acromioclavicular joint region with the
patient lying on left lateral position. A 4x3
cm lesion over the right acromion
process noted. All the muscle
attachments to scapula detached with
good margins around the acromion
process (Figure 3). The neurovascular
structures in the shoulder were identified
and preserved. Entire scapula with lateral

Figure 2: H&E stained histopathology
slide of open biopsy showing lacy osteoid
with malignant stroma.
end of clavicle and the tumor mass and
overlying biopsy scar tissue were excised.
Head of the humerus was anchored to the
cut lateral end of clavicle using Mersilene
tape (Figure 4). The deltoid muscle was
attached to the corresponding trapezius.
The rhomboideus minor and major
along with the teres muscles were
attached to the corresponding latissimus
dorsi. No enlarged axillary/neck nodes
were noted. Post resection
histopathological examination
confirmed diagnosis of extraskeletal
osteosarcoma (FNCCL histological
grade 2, Pathological stage: ypT2,
Percentage of necrosis: 30%, Margins:
uninvolved) with a preserved plane of
muscle between the tumor and
underlying bone (Figure 5).
Perioperative period was uneventful. He
was given an arm pouch to support the
operated limb for two months and then
gradual physiotherapy started to achieve
range of movements in elbow, wrist and
hand. Periodic chest radiographs were
done during follow up. At the end of one

Figure 4: Humeral head suspended from
resected lateral cut end of clavicle with
merselene tape.

Figure 5: Gross image of resected
specimen and H&E slide showing tumor
necrosis in response to chemotherapy.

Figure 3: Intraoperative dissection for
total scapulectomy
year follow up, patient had good function
in right side elbow, wrist and hand
(Figure 6) without any radiological
e v i d e n c e o f l o c a l re c u r re n c e o r
metastasis.
Discussion
Extraskeletal osteosarcoma is very rare
compared to its more common
counterpart, the osseous osteosarcoma.
Researchers have long recognized the
clinical identity of the osteosarcoma
variant that originates in extraosseous
locations [3]. Because of the extremely
low incidence of this disease, there are
few literatures available, which were
mainly retrospective studies with small
sample sizes or case reports [6-9]. The
largest reported series on ESOS in the
literature includes 53 patients over a 30year time period from a large urban
referral institution, signifying the rarity
of this disease [4].
Unlike conventional osteosarcomas,
ESOS are more common in adults, with a
high incidence in patients older than 50
years [4]. The commonest locations for
ESOS are deeper parts of thigh and
buttock and very few cases affecting
shoulder/scapular region in
subcutaneous locations have been
reported in case series [4] and isolated
case reports [10].
ESOS needs to be differentiated from
post-traumatic myositis ossificans,
surface osteosarcomas (perosteal,
periosteal) and rarely synovial sarcomas.
Post traumatic myositis ossificans is
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Figure 6: Clinical picture at one year follow up showing functional recovery in right
upper limb.
particularly common in younger patients
and can have an aggressive appearance on
MRI mimicking a tumor. Follow up MR
imaging helps to differentiate myositis
from ESOS. In myositis ossificans
decreasing oedema and mass effect will
be seen in MRI, with the converse
occurring in ESOSs. Histologically,
myositis ossificans can be differentiated
by its distinct zones and absence of
sarcomatous stroma. Other soft tissue
sarcomas like synovial sarcomas can be
differentiated by presence of osteoid
production.
Parosteal osteosarcomas account for 65%
of all the surface subtypes of
osteosarcomas. These lesions are
typically seen in the metaphysis of long
bones (mostly distal femur) with a
lobulated “cauliflower like” juxtacortical
mass. Histologically these are usually
well differentiated tumors that tend to
wrap themselves around the bone [11,
12]. Periosteal osteosarcomas make up
25% of the surface variety of
osteosarcomas [11, 12]. They commonly
are located in the metadiaphysis of long
bones with a perpendicular periosteal
reaction extending into a soft tissue mass
and are often chondroblastic.
The prognosis of ESOS is poor when
compared to conventional, de novo,
intra-osseous osteosarcoma. More than
80–90% of patients develop local
recurrences and metastasis to the lungs
and bones [3]. Reported factors with a
better outcome include size <5cm (the
most impor tant), f ibroblastic or
chondroblastic histologic subtype, and

diminished proliferative activity as
measured by Ki-67 index [13].
The outcomes of classic osteosarcoma
have been significantly improved owing
to comprehensive treatment regimens
based on both surgery and combined
chemotherapy [14].
However a consensus for the treatment of
ESOS is not currently well defined. The
efficacy and benefit of chemotherapy on
ESOS is controversial. Bramwell et al.
[15] used a single-agent doxorubicinbased chemotherapy regimen for soft
tissue sarcoma and found that compared
to single-agent doxorubicin,
combination chemotherapy produced
only marginal increase in response rates
and no improvements in overall survival.
In 2005, Goldstein et al. [16] reported
t h at c o m b i n at i o n o f m u l t i age n t
chemotherapy with surgery produced a
surprisingly good survival rate in 17
eligible ESOS patients. Torigoe Tet al
[17] in 2007 reported 20 patients with
ESOS. Most of the cohort (75%)
received doxorubicin and/or platinum
chemotherapy, resulting a partial
response rate of 33%. For the case
without chemotherapy, the survival rate
was reduced by 25%. However, Choi LE
[18] in 2014 reported that no survival
improvement was found in the treatment
of doxorubicin-based chemotherapy.
Nystrom et al [19], in their study found
that despite no difference in overall
survival, patients treated with adjuvant
chemotherapy have a trend towards
increased length of survival. They
suggest that ESOS be treated with

standard osteosarcoma chemotherapy
regimens in addition to wide resection.
Forequarter amputation has been
considered a surgical option for
malignant tumors of the scapula but is
associated with significant morbidity,
namely loss of the whole upper limb, a
severe cosmetic defect, phantom limb
sensations and devastating psychological
effects.
The limb‐sparing surgery of
scapulectomy is not a new technique, the
first report of a subtotal scapular
resection having been done in 1819 [20].
Since then, this technique has undergone
various modifications. With careful
patient selection, appropriate staging,
complete imaging studies and a good
understanding of surgical anatomy,
scapulectomies can achieve relatively
good f unct ional outcomes [21].
Although prostheses and graft
reconstruction provide acceptable
function, these reconstruction
procedures have not been shown to
provide better function than
scapulectomy alone [22, 23].
In our case report, we are describing
occurrence of ESOS in uncommon age of
less than 30 years and uncommon
subcutaneous location in shoulder
region. Patient underwent detailed
investigations to establish the diagnosis
o f E S O S a n d h e w a s t reate d b y
neoadjuvant chemotherapy and limb
sparing reconstructive surgery. At one
year follow up, he had reasonable
function in the upper limb with no signs
of local recurrence or metastasis.
Take home message: ESOS comprises
2–5% of all osteosarcomas and less than
1% of all soft tissue sarcomas. These
tumors need to be differentiated from
post-traumatic myositis ossificans, soft
tissue sacromas and surface
osteosarcomas. The prognosis of ESOS is
poor when compared to conventional, de
novo, intra-osseous osteosarcoma. The
acceptable treatment for ESOS is
neoadjuvant chemotherapy followed by
wide resection of the tumour.
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