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ARTICLE INFO ABSTRACT

Keywords: Introduction: Ewing's sarcoma is considered to be the second most frequent primary sarcoma in children. It affects
Ewing's sarcoma children and young adults with a male predominance. Ewing's sarcoma is usually found in the femur, humerus,
Scapula ilium and tibia; and in extremely rare cases Ewing's sarcoma might affect the scapula. There are only 15 papers in
Eig;::n PubMed database regarding scapular Ewing's sarcoma.

Case presentation: A 14-year-old male, with no significant medical or surgical history, presented with a swelling in
the right scapular area for two months. The patient also experienced mild pain and fever. On physical exami-
nation, there was a tender mass and restriction in the right shoulder joint movements. MRI showed a large
scapular mass with the characteristics of a sarcoma. The final diagnosis was made based on pathologic findings.
Eventually, the patient was subjected to neoadjuvant chemotherapy.

Discussion: The most common tumors affecting scapula are chondrosarcoma and osteosarcoma. In a cohort study
about patients diagnosed with ES between 1988 and 2018, only 29 cases were involved in the scapula. There are
12 cases of congenital ES have been reported in the medical literature, 3 of them were in the shoulder girdle.
Surgery with neoadjuvant chemotherapy is considered better for total survival in ES of scapula in comparison
with chemotherapy and/or radiotherapy alone.

Conclusion: Ewing sarcoma is extremely rare in the scapula and should be considered as a differential diagnosis

for any patient with scapular tumor.

1. Introduction

Ewing's sarcoma (ES) is a malignant bone tumor that is mostly
common among children and young adults between 10 and 20 years old
with a male predominance [1]. ES was firstly described in 1921 by
James Ewing as a tumor arising from undifferentiated osseous mesen-
chymal cells, and recent studies suggest that it may be originated from
neuroectodermal cells which are derived from the primitive neural tis-
sue [2]. ES is a member of the Ewing's sarcoma family of tumors (ESFT)
that consists of 3 tumors: ES, primitive neuroectodermal tumor (PNET),
and Askin tumor [1].

ES is considered to be the third most frequent primary sarcoma of
bone and the second most common bone tumor occurring in children
and young adults accounting for approximately 3% of all pediatric
malignancies and approximately 10% of all primary malignant bone
tumors [3].
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The tumor may affect any bone, but it is frequently found in the
femur, ilium and tibia. Otherwise, it is rarely found in the skull, vertebra,
short tubular bones of hands and feet and scapula [4]. To our knowl-
edge, there are no more than 15 papers regarding scapular ES were
published in PubMed Database until May 2021, which makes ES a
significantly rare tumor that needs to be studied further.

This paper reports a case of a scapular Ewing's sarcoma in a 14-years-
old child presented with a painful swelling in the right scapula. This
work was written in accordance with the SCARE criteria [5].

2. Case presentation

A 14-year-old male presented to the hospital complaining of pro-
gressively developing swelling on the dorsal aspect of the right scapula
for two months. The swelling was accompanied by mild pain which was
worsening during the night. In addition, the patient suffered from two
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episodes of fever and both improved with antipyretics. Past medical and
surgical history were unremarkable. He had no history of appetite loss,
recent weight loss, or previous scapular injuries. A fourth-degree of
consanguinity between the patient's parents was also mentioned.

The clinical examination revealed diffuse and firm swelling,
tenderness over scapular area, and obvious restriction of the right
shoulder joint movements (Fig. 1). Vital signs were within normal;
otherwise, laboratory findings indicated anemia.

Computed Tomography (CT) scan showed a large heterogeneous
mass including the right scapula, with necrotic parts of adjacent soft
tissue (Fig. 2). Furthermore, magnetic resonance imaging (MRI) was
highly suggestive of sarcoma arising from the scapula, as the mass
measured approximately (9.2 x 7.7 x 7.6 cm) and showed a mixed
signal intensity on T1 and T2, ill-defined margins, and infiltration into
the surrounding muscles. Bone scintigraphy supported the previous
findings and revealed increased metabolic activity in the right scapula
(Fig. 3).

Based on these findings, a biopsy was performed and sent for
microscopic examination. Hematoxylin and Eosin (H&E) stain showed
malignant proliferation of uniform, small round blue cells, with scant
and clear cytoplasm. There were also wide areas of hemorrhage and
necrosis, and some fibrous strands. Immunohistochemical studies
showed diffuse positive staining for CD99 and negative results for CD20
and LCA (Fig. 4). Therefore, the pathological report confirmed the
diagnosis as Ewing sarcoma of the right scapula.

Eventually, the patient was referred to oncology department to
receive neoadjuvant chemotherapy.

3. Discussion

ES is a highly malignant tumor with an incidence rate of 2 per
million, and is considered the second most common primary bone tumor
in children [6]. It usually affects males more than females, and mostly
among young people in the first two decades [1]. Approximately 95% of
ES expresses a translocation of EWS gene on chromosome 22 [7]. ES
commonly involves femur, tibia, humerus, fibula and pelvis [4]. Scapula
is a rare site for bone tumors (3%), and most scapular tumors are
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malignant [8]. The most common tumors affecting scapula are chon-
drosarcoma and osteosarcoma. In a cohort study about patients diag-
nosed with ES between 1988 and 2018, only 29 cases were involved in
the scapula [8]. There are 12 cases of congenital ES have been reported
in the medical literature, 3 of them were in the shoulder girdle [9].
Symptoms commonly include pain, swelling, low-grade fever, malaise
and weakness. About 26% of the patients with ES had metastasis at the
time of diagnosis [10]. Moreover, within 2 years of the diagnosis, met-
astatic disease occurs in 85% of patients. However, the most common
sites include lungs, bone, pleura, lymph nodes and meninges. Survival
outcome for lung metastases is better than bone metastases [11].
Grossly, ES is often gray with necrotic and hemorrhagic areas. Surgeons
might interpret the necrotic semifluid tissue of the lesion as pus [10]. By
microscopic examination, ES tumors consist of monomorphic small
global cells containing round nuclei which consequently containing fine
chromatin and scarce cytoplasm. Tumor cells commonly show positivity
for a cell surface glycoprotein called CD99, which is the product of the
MIC-2 genes [10]. Radiography typically reveals a moth-eaten lesion, as
well as, subperiosteal reaction imparting an onion skin appearance
[10,12]. CT scan usually shows the extent of bone destruction, and
concerning the detection of soft tissue extent and bone marrow
involvement, MRI may be performed. Workup should include chest
radiograph, chest CT, bone scan, and either bone marrow biopsy or
Positron emission tomography-CT (PET-CT) [12]. Systematic and local
therapy are important for ES treatment. Peri-operative heavy systemic
chemotherapy including cyclophosphamide, adriamycin, vincristine,
dactinomycin, ifosfamide, and etoposide represents are the mainstay
treatment of ES [12]. However, preoperative radiation may be offered in
case of proven difficult surgical excision by radiological imaging or if the
patient is not a candidate for surgery [13]. Surgical resection of the
shoulder girdle is divided into six types according to Malawer. Partial
scapulectomy (type II Malawer resection) preserves part of the rotator
cuff muscles including infraspinatus, subscapularis as well as serratus
anterior muscle, so it has better results on the shoulder function. Despite
abduction movement may be particularly affected in total scapulectomy
(type IIIA or B), the procedure still has a satisfactory level of function
[14]. Surgery with neoadjuvant chemotherapy is considered better for

Fig. 1. Inspection upon clinical examination of the patient shows a large swelling in the right scapular region.
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Fig. 3. (A) T2-weighted MRI of the right shoulder shows a mixed signal intensity mass measuring approximately (9.2 x 7.7 x 7.6 cm) with ill-defined margins. (B)
Bone scintigraphy with 99mTc MDP reveals increased metabolic activity in the right scapula.

total survival in ES of scapula in comparison with chemotherapy and/or
radiotherapy alone. On the other hand, patients with marginal resection
and a chemotherapy response of <100% had the worst outcome [8].
Local recurrence did not have significant effect on total survival [8].
Long term follow-up should be done after primary management in order
to detect any secondary malignancies and growth-related musculoskel-
etal complications. The Musculoskeletal Tumor Society Score (MSTS)
was used to assess the function of scapula, and according to Malik et al.
the median MSTS score was 67.4% [8]. The prognosis of ES depends on

many factors: anatomic location, tumor stage and size, necrosis next to
chemotherapy, presence or absence of metastases, raised serum LDH
levels and older age (> 15 years old) [15]. The survival was 71.4%
within five years and 63% within ten years for all patients, while the
survival was 86.5% within five years and 81% within ten years for pa-
tients that underwent surgery [8]. Psychological counseling could be
seriously necessary after operations, particularly in sarcoma patients,
due to psychological effects and depression [16].
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Fig. 4. (A) Hematoxylin and Eosin (H&E) stain shows malignant proliferation of uniform, small round blue cells, with scant and clear cytoplasm. There are also wide
areas of hemorrhage and necrosis, and some fibrous strands. (B) Immunohistochemical study shows diffuse positive staining for CD99.

4. Conclusion

The scapula is a rare site for bone tumors, and the most common
tumors affecting scapula are chondrosarcoma and osteosarcoma.
Ewing's sarcoma is extremely rare in the scapula and should be
considered as a differential diagnosis for any patient presents with a
swelling over scapular region.

Abbreviations
ES Ewing's sarcoma
ESFT Ewing's sarcoma family of tumors

PNET primitive neuroectodermal tumor
CT computed tomography

MRI magnetic resonance imaging
PET-CT positron emission tomography-CT
CD99 cluster of differentiation 99
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LCA leukocyte common antigen
MSTS musculoskeletal tumor society
LDH lactate dehydrogenase
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