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ABSTRACT Objective: To systematically evaluate the image and pathological features of Ewing’s sarcoma (ES)
in the oral and maxillofacial region.
Methods: Eight patients with ES in the oral and maxillofacial region were enrolled for this study.
The X-ray, computed tomography (CT), and magnetic resonance imaging (MRI) of ES and the
pathological data were systematically evaluated.
Results: X-ray image showed a diftuse radiolucency with cystic component and ill-defined borders
for bone lesion. CT showed that there was osteolytic mass with extensive bone destruction and soft
tissue infiltration, but no periosteal reactions were observed. MRI demonstrated that ES showed an
inhomogeneous structure and blurred borders with invasion to adjacent soft tissue for bone lesion.
Similar manifestation also showed in MRI images for patients with soft tissues. Histologically, ES
composed of small round cells, and expressed CD99, neuron specific enolase (NSE) and vimentin
(Vim) in all patients. Desmin (Des), CD34, epithelial membrane antigen (EMA), chromogranin A
(ChgA), etc, were negatively expressed in ES cells.
Conclusion: X-ray, CT, and MRI are helpful to determine the property, extent and the relationship
of ES with the surrounding tissues. Inmunohistochemical stain of CD99, NSE, and Vim are helpful
to confirm the pathological diagnosis of ES.
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Ewing’s sarcoma (ES) was firstly reported by James
Ewing in 1921, ES is a rare, highly malignant tumor that
occurs most often in and around the bones, and comprises
about 4% to 6% of all primary bone tumors. Only 2%-7%
patients are involved in the oral and maxillofacial region
in ES, and the mandible and temple are the most frequent
sites™*), Most of cases occur in children and young adult,
and males are more often affected than females™. ES’s
clinical symptoms mainly include swelling, pain and
sensory disturbances that are rather unspecific’. Thus
the diagnosis based on clinical findings is still a challenge.
The appropriate treatment for ES was complete surgical
excision of the tumor associated with radiotherapy and
chemotherapy, and the most important indicator is
the primary site, thus, primary tumors in the oral and
maxillofacial region have a significantly higher survival

341 All of above features suggested that precise

ratio
diagnosis for ES in the oral and maxillofacial region is
urgent necessary.

The general radiologic appearance of ES was a mass
accompanied by bone destruction, and the “sun ray” lesion
is a common finding[s'ﬁ]. However, a systematic analysis
of X-Ray, CT, and MRI images for ES in the oral and
maxillofacial region has not been reported. ES is a poorly
differentiated tumor with small, round and blue cells®,
Primitive neural crest cells, embryonic osteochondrogenic
progenitors, hematopoietic cells, and muscle cells as well
as mesenchymal stem cells have been considered possible
[9-10]

cells of ES origin™ ™, and definite pathological diagnosis

for ES was mainly based on immunohistochemical staining

for many markers now. Unfortunately, pathological
diagnosis for ES in the oral and maxillofacial region has

1 In this study, we tried

not been detailedly described'
to systematically analyze the image and pathological
features of ES in the oral and maxillofacial region to better

understand the disease.

I Patients and Methods

1.1 Patients

Patients with oral and maxillofacial disease registered
in our hospital were reviewed to retrieve relevant
information about patients with ES in oral and maxillofacial
region during the past 10 years (2003-2013). Inclusion
criteria were the patients with detailed data including
definitive diagnosis based on clinical manifestations,
radiographic and pathological findings. The medical
records of these enrolled patients were subjected to
further review to get these information regarding patient
demographics, radiological, and clinical pathological data.
Finally, 8 patients, 7 females and 1 male were included in
this study, and the basic information of these patients was
showed in Table 1. This retrospective study was performed
in accordance with guidelines of the CONSORT, and was
approved by Ethics Committee in the Second Xiangya
Hospital, Central South University, China.

1.2 Image analysis
The X-ray, CT, and MRI data of these patients were
obtained from the Department of Radiology, and were
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stored in digital imaging and communications in medicine
(DICOM) format to be imported into the special software
to read it. The radiological features of ES, including the
margin, invasion, density or signal intensity, were reviewed
and recorded by a radiologist and an oral and maxillofacial
surgeon to find out the common radiological appearance

of ES in the oral and maxillofacial region.

1.3 Pathological analysis
The primitive pathological sections of these patients

were collected from Department of Radiology, and were
observed under microscope. The pathological features of
ES in the oral and maxillofacial region, including margin,

structure and cell morphology, were observed and recorded

Table 1 Patients’ information and pathological findings

by an experienced pathologist. For immunohistochemical
staining, 3 sections and 10 high power field (HPF) in each
section were randomly selected to analyze the proportion
of positive cells per HPF.

2 Results

2.1 Clinical information

Of the 8 patients (female:male=7:1), the age was 11 to
48(23.88+7.38) years old. The lesion was existed in facial
soft tissues of 2 patients, 2 in maxilla and 4 in mandible.
The detailed information for the 8 patients was showed in
Table 1.

Age/ Location of the
Cases Gender Pathological findings
(years old) disease
1 Female 48 Chin (soft tissue)  Positive: Vim, NSE, CD99, Syn
Negative:L26, CD3, CD43, CKP, CD79a, EMA, ChgA, Des, MyoD1, CD56
2 Male 18 Maxilla Positive: Vim, CD99, NSE, MBP, CD57, syn, Ki-67(41%)
Negative: LCA, $-100, CD3, EMA, MPO, GFAP, ChgA, EMA
PAS staining: A small amount positive
3 Female 19 Mandible Positive: NSE, Syn, CD99, Vim, Calp, SMA, Des
Weak positive: CK7, EMA, CK19, Bcl-2, S-100
Negative: SMA, CD34, CKP, CDS57, GFAP, ChgA, MBP, Caldesmon
PAS staining: positive
4 Female 22 Cheek (soft tissue)  Positive:Vim, CD99, NSE, Syn
Negative:LCA, MPO, Des, SMA, CD34, CD57, ChgA, EMA, S-100, CKP
PAS staining: negative
S Female 20 Maxilla Positive: NSE, CD99, Syn, S-100, Vim, Ki-67(10%)
Negative: ChgA
6 Female 17 Mandible Positive: Vim, CD99, NSE, Syn, Ki-67(20%)
Weak positive: S-100
Negative: MPO, EMA, CD57, ChgA, S-100, Des, LCA, CD34
7 Female 11 Mandible Positive: Vim, CD99, F8
Negative: MyoD1, Syn, NSE, CD31, CD34, S-100, SMA, CKP, EMA, Des
8 Female 36 Mandible Positive: CD99, Vim, NSE, Bcl-2, CD57

Negative: CKP, EMA, S-100, ChgA, Des, CKH, CD34
PAS staining: positive

Vim: Vimentin; NSE: Neuron specific enolase; ChgA: Chromogranin A; Bcl-2: B-cell lymphoma-2; Calp: Calpain; CKH: Cytokeratin high
molecular weight; CKP: Pan-cytokeratin; GFAP: Glial fibrillary acidic portein; EMA: Epithelial membrane antigen; LCA: CD4S; MBP: Myelin
basic protein; MPO: Myeloperoxidase; MyoD 1: Myogenic differentiation 1; SMA: Smooth muscle actin

2.2 Radiological features of ES in the oral and
maxillofacial region
A panoramic radiograph was taken for patients with

bone lesion, and showed a diffuse radiolucency with cystic
component and ill-defined borders. Additionally, there was

cortical destruction and bone expansion both in maxilla
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and mandible (Figure 1).

CT examination was performed in patients with bone
lesion, and showed that there was osteolytic lesion with
extensive bone destruction and soft tissue infiltration in
all the 6 patients with jaw Ewing’s sarcoma, and resulted
in cortical thinning with discontinuity of the cortex at
multiple sites. The lesion exhibited heterogeneous matrix
with slightly higher density when compared to surrounding
soft tissues, as well as exhibited blurred borders with
surrounding tissues (Figure 2). No periosteal reactions
were observed in all the 6 patients with jaw ES, but there
was ectopic bone fragments among the 2 maxillary tumors,
and these bone fragments mainly existed in the margin
region of the lesion (2/2). However, no osteogenic lesion

exists in the 8 patients.

Figure 1 Panoramic radiography for a patient with mandibular

ES (arrow)

Figure 3 MRI for a patient with maxillary ES (arrows)

MRI examinations for patients with bone lesion (6/6)
demonstrated that ES showed an inhomogeneous structure
and blurred borders (Figure 3). It mainly exhibited
isointensity signal in T1WI image, uneven enhancement
signal in contrast enhanced TIWI image, and high signal
in T2WI images. MRI image clearly showed that ES
existed in both the marrow and cortex of bone, and caused
bone thinning and cortex discontinuation with invasion
to adjacent soft tissues (Figure 4). Similar manifestation
also showed in MRI images for patients with soft tissues
(2/2), and the lesion showed heterogeneously enhanced
signal contrast enhanced T1-weighted images, whereas
enhanced signal was revealed in T2-weighted image with

fat saturation (Figure 4).

Figure 2 CT for a patient with maxillary ES (arrow)

A: Contrast enhanced T1-weighted images; B: T2-weighted image with fat saturation; C: T1-weighted images
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Figure 4 MRI for a patient with cheek ES (arrows)

A: Contrast enhanced T1-weighted images; B: T2-weighted image with fat saturation

2.3 Pathological features of ES in the oral and
maxillofacial region

Histologically, ES was composed of uniform small
round cells with scant cytoplasm (high nuclear to
cytoplasmic ratio), round nuclei with finely dispersed
chromatin, and one or more tiny nucleoli. The cytoplasm
was eosinophilic. Three patients (3/5) with jaw Ewing’s
sarcoma contained glycogen detected by periodic acid
Schiff (PAS) stain. However, the PAS staining was negative
in a patient (1/2) with soft tissues lesion. Besides, Rosette
formation could be observed.

CD99, neuronspecific enolase (NSE), and vimentin
(Vim) were expressed in ES cells of 8 patients. The tumor
cells also expressed NSE and synaptophysin (Syn) in
6 patients (6/8), as well as Ki-67 in 3 patients (3/8).
However, S-100 protein was weakly expressed in 3 patients
with jaw lesion (3/6). Des, CD34, EMA, ChgA, etc were

negatively expressed in tumor cells (Table 1).

3 Discussion

ES rarely originate in the maxillofacial region, usually
involving the mandible’'?, Our observation showed
that 5 patients had mandible lesion. Previous study'"”"
revealed that 90% ES occurs in the first 3 decades of life
and males are more often affected than females. Our study
demonstrated that 6 out of 8 patients were young people,

and 7 out of 8 patients were female.

An X-ray examination is essential in the diagnostics of
jaw Ewing’s sarcoma'”), X-ray could effectively reveal a mass
and bone destruction in jaw. However, X-ray sometimes
could not confirm a benign or malignant tumor. Thus, CT
is a supplementary examination and is useful to evaluate
bone destruction, especially the lesions of jaws where the
periosteal reactions may be absent or limited, and soft
tissue invasion'*'*"*), ES showed isointensity signal in
T1WI MRI image, uneven enhancement signal in contrast
enhanced TIWI image, and high signal in T2WI images.
MRI allows for a detailed evaluation for tumor borders
and soft tissue involvement. Previous studies*'” showed
that ES in long bone may develop along the long axis, and
periosteal reactions are usually observed. However, no
periosteal reactions were observed in flat bone (including
jaw bone). Periosteal reactions may happen in different
structures and blood supply for flat bones. In addition,
compared to ill-defined borders in jaw ES, there was
relative clear borders in soft tissues of ES. CT is also useful
in diagnosing whether the tumor is a benign or malignant
tumor, and benefits to determine the lesion border during
the treatment-planning process[m'n].

Diagnosis of ES requires a pathological confirmation.
ES was composed of typical small round cells"®,
Based on histology, immunostains, and electron
microscope. Previous studie”’ postulated that ES is a
primitive mesenchymal neoplasm with the potential for

multidirectional differentiation. Many markers, such
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as CD99, friend leukemia integration 1 (FLI1), and
caveolinl (CAV1), are commonly expressed in ES and
are used to differentiate them from other small round cell

9], Additionally, markers of neural, epithelial,

tumors
and mesenchymal differentiation have also been described
in various sub-types of ES”""), Similarly, our result revealed
that ES cells in the oral and maxillofacial region expressed
CD99, NSE, and Vim in all the 8 patients, suggesting that
CD99, NSE, and Vim are useful to diagnose the ES in the
oral and maxillofacial region. In addition, Des, CD34,
EMA, ChgA negatively expressed in ES cells in the oral
and maxillofacial region. It implies that these markers may
be useful to exclude other tumors from ES in the oral and
maxillofacial region.

The histological examination showed sheets of
pleomorphic round cells and a poorly defined cellular
boundary. Moreover, thin connective tissue septa with
capillaries were seen between sheets, suggesting a
malignant tumor, and the histopathological characteristics
were consist with imaging manifestations (heterogeneously
signal and density, and blurred lesion borders).

In summary, this study revealed that ES in the oral and
maxillofacial region mainly involved mandible in young
female patients. To confirmly diagnose ES, all clinical,
radiological, histopathological and immunohistochemistry
features are necessary. An X-ray examination is recommended
in the diagnostics of jaw ES, and CT can be performed as a
supplementary examination to evaluate bone destruction,
periosteal reactions, and soft tissue invasion. MRI is helpful
to determine the lesion border during the treatment-
planning process. CD99, NSE, and Vim may be useful to
confirm the diagnosis of ES in the oral and maxillofacial

region.
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