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The peak incidence of parosteal OS is around the 
third decade of life with female predominance.5 
Radiographically, parosteal OS shows a densely 
ossified and lobulated mass, while the medullary 
cavities are spared.6 Parosteal OS is a low-grade, well-
differentiated fibrous stroma with osseous components 
on histopathological examination. The bony trabeculae 
with a parallel orientation and a “pulled steel wool” 
pattern is the presentation. About 25% to 30% of 
these tumors will show an additional cartilaginous 
differentiation cap.6   

Introduction

Osteosarcoma (OS) is a notorious primary malignant 
bone tumor characterized by malignant spindle cells 

producing osteoid and bone.1 Most of the OS are categorized 
as primary OS, a de novo disease process of bone, and 
subcategorized into intramedullary subtypes and surface 
subtypes.2 A surface subtype is parosteal osteosarcoma, 
which is a low-grade osteosarcoma that originates from the 
periosteum. Parosteal OS represents 4-6% of OS and mostly 
affects the posterior surface of the distal femur. 3,4 Flat 
bones are rarely affected, and parosteal osteosarcoma of the 
scapula is exceptionally rare, with very few cases reported 
in the literature.9
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A 53-year-old gentleman was found to have a lobulated mass over the left scapula during 
his annual health checkup and was referred to a musculoskeletal oncologist. The mass was 
provisionally diagnosed as parosteal osteosarcoma (PaOS) of the scapula, and upfront surgery was 
performed with wide-margin resection and reconstruction using a non-vascularised fibula graft. 
Histopathological evaluation confirmed low-grade parosteal osteosarcoma, with no significant 
nuclear atypia, hypercellularity, or mitotic figures. The postoperative recovery was uneventful, 
and the patient was kept on regular follow-up with physiotherapy. This case highlights that 
wide surgical excision with preservation of the scapula, followed by reconstruction using a non-
vascularised fibular autograft, is a viable surgical strategy that can achieve satisfactory oncological 
clearance while preserving shoulder function. Careful preoperative planning, meticulous surgical 
technique, and long-term surveillance are essential to optimize functional outcomes and minimize 
the risk of local recurrence.
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The tumor is mostly located on the posterior aspect of 
the distal femur in approximately 70% of cases, followed 
by the proximal tibia and proximal humerus, although 
rare locations such as the cranium, mandible, rib, clavicle, 
and tarsal bones have been reported.7,8 A review of the 
available literature identified only one previously reported 
case of parosteal osteosarcoma involving the scapula. 
Unlike the present case, scapular reconstruction using 
a non-vascularised fibular autograft was not performed 
following tumor excision.⁹ Written informed consent was 
obtained from the patient prior to publication of this case 
report, including the use of relevant clinical information 
and imaging.

Case Report
A 53-year-old gentleman presented with a radiographic 
film showing bony outgrowth in the left chest, which was 
incidentally found out during an annual medical check-
up and referred for orthopaedic consultation. The patient 
didn’t give any history of pain, swelling, or discomfort on 
the left chest, posteriorly over the scapular region. The 
x-ray findings were initially noted and referred for muscu-
loskeletal oncologist consultation.
History and physical examination were unremarkable as 
there was no visible and palpable swelling and no tenderness 
over the scapular region. The x-ray film of the left shoulder 

posteroanterior view and scapula Y view showed 
dense, lobulated opacity over the anterior aspect 
of the scapula just below the scapula spine without 
any soft tissue swelling and periosteal reaction. 
Computed Tomography scan of the scapula showed 
a densely ossified mass over the anterior aspect of 
the scapula with no evidence of cortical destruction. 
On Magnetic Resonance Imaging, the mass showed 
a hypointense signal in T1W and T2W images, with 
no signal enhancement in contrast enhancement. 
Hypointense signal intensity over the mass was seen, 
suggesting a soft tissue component without any 
oedematous changes. The mass was noted posterior 
to the subscapular muscle without changes over 
adjacent structures. With history, clinical findings, and 
radiological investigations, parosteal osteosarcoma 
of the scapula was diagnosed, and upfront surgery 
was planned. The patient underwent a wide margin 
resection with scapula retention, and a dual-strut 
fibula autograft was used for reconstruction of the 
lateral border of the scapula and mid-portion of the 
scapula assisted by a reconstruction plate. (Fig. 1 & 2)
The resected bone with a soft tissue component 
was sent for histopathological examination, and the 
diagnosis was confirmed as parosteal osteosarcoma 
of the scapula. The histopathological examination 

A 53-year-old gentleman with a lobulated mass over the scapula. (A). CT scan of the scapula shows 
a hyper-dense mass over the anterior aspect of the scapula with a 3D reconstruction of the scapula (B,C,D). The 
diagrammatic sketch of the scapula shows the pre-op scapula and post-op plan after resection (E,F).

Figure 1
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revealed no significant nuclear atypia, hypercellularity, or 
mitotic features. The postoperative period was smooth, 
and the patient was advised to remain on regular follow-up 
without adjuvant chemotherapy.

Discussion
Osteosarcoma (OS) is a primary malignant bone tumor 
characterized by malignant spindle cells of mesenchymal 
origin depositing osteoid and bone.10,11 It is the most 
common primary malignancy of bone in children.12-14 OS 
incidence has a bimodal distribution across age, with an 
initial peak between 14-16 years and a second peak at 60 
years or beyond.15 OS may arise within the medullary cavity 
or along the cortex or periosteum; parosteal osteosarcoma 
is the most common juxtacortical subtype, constituting 
approximately 1-6% of all osteosarcomas.16

medullary sarcoma, can arise at or along the cortex or 
periosteum. Parosteal sarcoma is the common juxtacortical 
lesion, constituting about 1–6% of all OS cases.

16

Parosteal osteosarcoma is a rare, low-grade 
malignancy arising from the bone surface, most 
commonly involving the metaphyseal region of long 
bones, particularly the distal femur. It is generally 
slow-growing and typically spares the medullary 
cavity. Histologically, it consists of well-differentiated 
fibrous stroma containing osseous components and 
may contain a cartilage cap.17,18 In the present case, 
the radiological appearance of a densely ossified, 
lobulated surface mass without cortical destruction 
or medullary involvement was consistent with 
the typical imaging characteristics of parosteal 
osteosarcoma. The lesion was located on the anterior 
aspect of the scapula, an exceptionally uncommon 
site, which made correlation with the imaging and 
clinical findings particularly important.
Parosteal OS is slow-growing and has a relatively 
low metastatic potential. The 10-year survival 
rate exceeds 80% when adequately treated with 

MRI of the scapula shows a hypointense signal intensity of the lesion over the scapula (G,H). Intra-
operative photo of the scapula post-resection, fibula autograft fixation with reconstruction plate (I) with the resected 
specimen (J) and post-operative x-ray film of the scapula (K).

Figure 2
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planned wide resection.19 Although most lesions remain 
low grade, dedifferentiation can occur at presentation or 
recurrence and is associated with a poorer prognosis and 
increased metastatic risk.19 In our patient, histopathology 
demonstrated a low-grade lesion without significant nuclear 
atypia, hypercellularity, or mitotic activity, and there was 
no evidence of dedifferentiation. These findings supported 
the decision for definitive surgical management without 
systemic chemotherapy.
Wide surgical excision remains the principal treatment for 
parosteal osteosarcoma, with the aim of achieving adequate 
oncological clearance while preserving function whenever 
feasible.20 In the present case, the tumor was amenable to 
wide-margin resection with preservation of the remaining 
scapula. Because resection involved the lateral border and 
mid-portion of the scapula, structural reconstruction was 
required. A dual-strut non-vascularised fibular autograft 
supported by a reconstruction plate was therefore used to 
restore scapular continuity and provide a stable construct 
while preserving the native scapula.
Neoadjuvant and adjuvant chemotherapy, as used for 
conventional high-grade osteosarcoma, is generally 
not indicated for low-grade parosteal osteosarcoma. 
Chemotherapy may be considered when there is 
dedifferentiation or other high-grade histological features.21 
This approach was applicable to our patient because the 
resected specimen showed low-grade histology without 
atypia, hypercellularity, or mitotic figures. The patient 
therefore did not receive adjuvant chemotherapy and was 
kept on regular follow-up with physiotherapy focused on 
scapular and shoulder range of motion. The only previously 
reported scapular parosteal osteosarcoma by Park and Ryu 
also involved surgical excision, but scapular reconstruction 
with a non-vascularised fibular autograft was not 
performed.9 In contrast, our case required reconstruction 
because of the extent and location of the resection, and the 
fibular struts were used to preserve the scapular framework 
and facilitate functional recovery. Thus, although both 
cases support wide excision as the mainstay of treatment, 
the present case demonstrates an additional reconstructive 
option for maintaining scapular function after extensive 
resection.
In summary, this case closely reflects the low-grade 
radiological and histopathological features described 
for parosteal osteosarcoma, while its scapular location 
represents an exceptionally rare presentation. The 
absence of dedifferentiation or other high-grade features 
supported treatment with wide excision alone. Unlike the 
previously reported scapular case, our patient underwent 
reconstruction with a non-vascularised fibular autograft 
because preservation of the remaining scapula required 
restoration of the resected bony segments. This case 
therefore emphasizes that individualized reconstruction 
can complement wide oncological excision and may help 
preserve shoulder function in rare scapular parosteal 
osteosarcoma.
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