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Introduction
Ewing sarcoma was first described by James Ewing in 

1921 as a tumor originating from the undifferentiated vas-
cular component of bone; the disease was classified as 
diffuse endothelioma of bone. The pathogenesis of Ewing 
sarcoma is not well established,1 but it is suspected to arise 
from stem cells, progenitor mesenchymal cells, and neuro-
ectodermal cells.2, 3 

The Ewing sarcoma family of tumors includes extraosse-
ous Ewing sarcoma, peripheral primitive neuroectodermal 
tumor, malignant small-cell tumor of the thoracic pulmo-
nary region (Askin tumor), atypical Ewing sarcoma (large-
cell variant) and classic Ewing sarcoma (poorly differen-
tiated, small, blue round-cell tumors). These tumors are 
considered to be derived from the same cellular origins.4

Ewing sarcoma is a rare malignancy that comprises 4% 

to 15% of all primary bone tumors. It is the fourth most 
common bone malignancy after myeloma, osteosarcoma, 
and chondrosarcoma and also the second most frequent 
primary bone cancer in infancy and childhood after osteo-
sarcoma, representing 1% of all malignant tumors in chil-
dren.5,6 Ewing sarcoma may occur in any bone; the most 
frequent locations are the long bones (58%), pelvis (20%) 
and ribs (7%).7 The mandible accounts for 0.7% of all sites 
and is more frequently affected than the maxilla.7,8 

Ewing sarcoma is characterized by rapid growth and a 
tendency for metastasis to distant organs, mainly the lungs 
and bones. Thus, mandibular involvement may occur due 
to rare metastasis from another bone site.9,10 The related 
signs and symptoms are swelling, pain, and paresthesia.11 
The aim of this report was to present a case of metastatic 
Ewing sarcoma to the mandibular ramus, with paresthesia 
as the first symptom described.

Case Report 
A 24-year-old male patient was referred to the Depart-
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patients’ quality of life and survival. (Imaging Sci Dent 2021; 51: 217-22)
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ment of Stomatology complaining of numbness in the right 
mandibular bone, associated with a swelling sensation on 
the lower lip and pain for the last 4 weeks. 

The anamnesis revealed his oncological history: Two 
years ago an Ewing sarcoma in the right distal femur meta-
physis was diagnosed. The patient underwent surgery, with  
perioperative chemotherapy (CHT) and radiotherapy (RTD). 
The treatment consisted of 6 cycles of CHT, comprising 4 
cycles of VAC (vincristine, dactinomycin, and cyclophos-
phamide) interspersed with 2 cycles of ifosfamide and etopo-
side. Due to the partial response of the tumor, the patient 
was referred for RTD and received 31 sessions (55.8 Gy).  
At the end of this treatment, a new finding was observed, 
a 3-mm pulmonary nodule, and the patient underwent 9  
cycles of the same CHT protocol. 

One year later, the patient was diagnosed with metastasis  
in the spine and acetabulum, in addition to others pulmonary  
nodules. The diagnosis of a metastatic tumor led to pallia-
tive systemic therapy with a CHT combination of temozolo-
mide and irinotecan. Moreover, the patient underwent palli-
ative radiotherapy (25 Gy in 5 sessions) capturing all lesions  
shown on positron emission tomography-computed tomo-
graphy (PET-CT) (multiple solid pulmonary nodules, right 

clavicle, the T3 vertebra, spinous process of the L3 vertebra,  
the iliac wing, acetabulum, and ischium, with associated soft  
tissue components). Six months later, second-line CHT treat-
ment was started, with docetaxel and gemcitabine, and the  
patient presented disease progression after the third CHT 
cycle.

Two months later, another PET-CT examination (Fig. 1) 
was performed and persistent signs of neoplastic activity  
were observed, with the emergence of new pulmonary nod-
ules and detection of increased dimensions of the nodules  
and higher standardized uptake values than those on previ-
ous imaging. Moreover, new periprosthetic lesions in the  
right femur and intramedullary lesions in the left lower limb  
were identified when compared to the previous exam. 

Before a proposing a third line of CHT, the possibility was  
discussed of examining a tumor specimen with next-gen-
eration sequencing. The tumoral sequencing findings were  
compatible with Ewing sarcoma breakpoint region 1-ETS- 
related gene (EWSR1-ERG) fusion transcripts, which yielded  
no additional information for a specific therapeutic app-
roach. Five months later, a third line of CHT was proposed  

(dacarbazine monotherapy) and 1 month later, PET-CT 
showed local recurrence in the right distal femur and proxi-

Fig. 1. Positron emission tomogra-
phy-computed tomography images 
show signs of neoplastic activity 
on the spine and acetabulum, in 
addition to pulmonary nodules.
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mal tibia, simultaneously with the onset of the oral lesion. 
On an intraoral examination, a hardened ulcerated exo-

phytic lesion was observed in the right retromolar area (Fig. 
2). Based on the patient’s clinical features and oncological 
history, the diagnostic hypothesis of Ewing sarcoma meta-
stasis to the oral cavity was established.

Panoramic radiography and computed tomography (CT) 
images revealed thinning of the upper cortical bone around 
the alveolar nerve located on the distal second molar and cor-
ti  cal erosion of the alveolar bone (Fig. 3). An incisional bio-
psy was performed on the distal and buccal gingiva next to  
the mandibular right second molar. The histopathological 
analysis confirmed the diagnosis of Ewing sarcoma meta-
stasis (Fig. 4). Reverse transcription polymerase chain reac-
tion (PCR) analysis identified an EWSR1-ERG fusion tran-
script. 

The patient’s pulmonary condition worsened during the 
coronavirus disease 2019 (COVID-19) pandemic. Two chest  
CT scans were performed, with worsening ground-glass 
opacities. Two PCR tests were performed for severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) and both  
were negative. The patient presented a rapid and aggressive  
disease progression and died of pulmonary failure attributed  
to tumor-associated complications in the intensive care unit 
1 month after the oral metastasis was diagnosed.

Discussion
Reports of Ewing sarcoma in the jaws are uncommon; 

Margaix-Muñoz et al.9 presented 71 cases of Ewing sarcoma  

in the oral cavity in the English-language literature from 
January 1960 to June 2014, of which only 6 (8.5%) corres-
ponded to oral metastasis from other sites. The mandible is  
most frequently affected, accounting for 68% of cases in the  
head and neck region. Moreover, Gupta et al.12 described 
65 cases of primary sarcoma of the jaws, of which 70.7% 
affected the mandible, with a predilection for the ascending 
ramus. The location of Ewing sarcoma metastasis in this 

Fig. 2. Intraoral photograph shows a hardened, ulcerated, exophytic  
lesion in the right retromolar area.

Fig. 3. A. A cropped panoramic radiograph reveals thinning of the upper cortical bone around the alveolar nerve located distal to the second  
molar. B. Computed tomographic images reveal an irregular cortical erosion of the alveolar bone distal to the second molar.
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case is in accordance with the literature.
The signs and symptoms are nonspecific and could be 

misdiagnosed as dental infections, such as swelling, pares-
thesia, and pain.13 In the present case, the chief complaint 

was paresthesia in the lower lip and chin for a month, fol-
lowed by pain. Known as numb chin syndrome, unilateral 
numbness of the chin and lower lip can be an important com-
plaint in cancer patients. This symptom is associated with  

Fig. 4. A. Histological section shows squamous mucosa with epithelial hyperplasia and a cluster of cells in the stroma (H&E stain, × 40). B. 
Histological section demonstrates an area of ulceration with proliferation of basophilic cells (H&E stain, × 40). C and D. Histological sec-
tions shows a neoplasm characterized by round cells, small and blue with little cytoplasm, corresponding to metastasis of Ewing sarcoma 

(H&E stain, C: × 40, D: × 200). E. Immunohistochemistry photomicroscopy shows cytoplasmic and diffuse expression in neoplastic cells 
of Ewing sarcoma (CD99 stain, × 200). F. Immunohistochemistry photomicroscopy shows nuclear and diffuse expression in neoplastic 
cells of Ewing sarcoma (FLI-1 stain, × 400).
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tumor progression, metastatic disease to the mandible, tu-
moral invasion of the inferior alveolar nerve, or a dissemi-
nated leptomeningeal tumor.14

Clinically, a soft tissue component of the tumor and ulcer-
ated tissue can be observed,15 as in the present case. In addi-
tion, Margaix-Muñoz et al.9 reported that dental infections 
and periodontal inflammation were the main differential 
diagnoses of Ewing sarcoma. The literature contains a case,  
in which the patient was first diagnosed with pericoronitis.16  
In the present study, if the patient had no history of Ewing 
sarcoma, a diagnostic hypothesis would be an inflammatory  
infection due to the location (retromolar area) and the con-
dition could be misdiagnosed as pericoronitis or periodontal  
inflammation.

The radiological features of primary Ewing sarcoma are 
permeative bone destruction, with the possibility of accen-
tuated displacement of teeth, cortical erosion, a soft tissue 
mass adjacent to bony destruction, and a widened periodon-
tal ligament space.15 The tumor is predominantly radio-
transparent, with poorly defined limits and no peripheral 
sclerotic reaction. Some sporadic cases have described a 
radiopaque or mixed pattern, with a well-defined contour.9 
In this case, panoramic radiography revealed thinning of 
upper cortical bone around the alveolar nerve and cortical 
erosion of alveolar bone; furthermore, there was no tooth 
displacement or mobility.

Multimodal therapy for nonmetastatic Ewing sarcoma 
consists of an aggressive combination of surgery, periopera-
tive CHT, and localized RTD. Ewing sarcoma has a poor 
prognosis due to its hematogenous spread and the occurrence 
of pulmonary metastases, often occurring a few months  
after diagnosis.17 In the present case, the patient had pulmo-
nary and bone metastases and had received several treat-
ment modalities, including surgery, CHT, and palliative 
RTD.

In the present case, the patient did not respond well to 
treatment with CHT. According to the literature, this muta-
tion is unusual in Ewing sarcoma and may alter the response 
to treatment.18 Huang et al.18 reported that p53 gene muta-
tions were present in 8 patients (13.3%) out of 60 with Ewing 
sarcoma. Mutations in the p53 gene or p16/p14ARF were  
found in a fourth of Ewing sarcoma cases and define a subset  
with highly aggressive behavior, poor response to CHT, and  
high mortality (with a survival of 2 years). The patient des-
cribed herein died 2 years and 5 months after the initial diag- 
nosis, and the p53 gene mutation was an important indepen-
dent prognostic factor. 

At the molecular level, 90% to 95% of Ewing sarcoma 
cases present the same genetic alteration process, which is a  

chromosomal translocation t (11;22) (q24;q12), fusing the 
EWSR1 gene to friend leukemia integration locus-1 (FLI1) 
or EWSERG (5% to 10%) due to a variant translocation with 
the ERG gene at 21q22.19 This case fell within that small  
percentage of genetic alterations. Recent studies have sug-
gested that the type of fusion transcript may affect the prog-
nosis, with the presence of the EWS-FLI1 type 1 fusion 
transcript associated with a better result than other types of 
fusion transcripts.20 

It is important to recognize signs and symptoms compati-
ble with unusual metastatic tumor dissemination. Idiopathic 
numbness in the region of the lower alveolar nerve may indi- 
cate metastasis to the oral cavity, and recognition of this 
possibility may facilitate diagnostic investigations. An early 
diagnosis is necessary to improve the patient’s quality of life  
and survival.
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