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Case Report 
Ewing’s sarcoma family of tumors of the maxillary  
sinus: a case report of multidisciplinary  
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Abstract: There have been approximately 10 reports in English literature of cases of Ewing’s sarcoma family of tu-
mors (EFT) arising in the maxillary sinus. In this location, some tumors mimic EFT, and are more frequently encoun-
tered. Herein, we present an additional case of an EFT originating in the maxillary sinus. The patient was a 15-year-
old boy complaining of a non-tender swelling of the left cheek. Laboratory tests showed no abnormalities. Computed 
tomography and magnetic resonance imaging revealed a mass centered in the maxillary sinus with degeneration 
of the surrounding bones. Pathological examination along with flow cytometry and G-banding enabled the prompt 
diagnosis of EFT with the EWS/FLI1 fusion gene. The patient is planned to undergo chemotherapy. An origin in the 
head and neck and the presence of the typical EWS/FLI1, in conjunction with an opportunity for immediate treat-
ment, may predict a relatively better prognosis for EFT in our case.
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Introduction 

The Ewing’s sarcoma family of tumors (EFT) 
comprises the second most common malig-
nant tumors of the bone or soft tissue in chil-
dren, adolescents, and young adults [1, 2]; EFT 
includes several subsets of tumors: Ewing’s 
sarcoma (ES) of the bone (ESB); extraosseous 
ES (EES); peripheral primitive neuroectodermal 
tumors of the bone (pPNET); and malignant 
small-cell tumors of the thoracopulmonary 
region, or Askin’s tumor. All these tumors are 
known to be of neuroectodermal origin [3]. The 
degree of neural differentiation is considered in 
order to determine the histopathological sub-
classification of the EFT. Classical ES (ESB or 
EES) is characterized by minimal evidence of 
neural differentiation; pPNET shows evidence 
of neural differentiation. Since biological behav-
ior, prognosis, and treatment are similar for all 
subsets of EFT, this histopathological subclas-
sification may not correspond to clinical strate-
gies [3].

Ewing’s sarcoma family of tumors of the head 
and neck are rare and account for only 1% to 

4% of all EFTs, as the extremities and the trunk 
are commonly affected sites [2, 4, 5]. In the 
head and neck region, the jaw and skull bones 
are typically the affected sites [6]. The head 
and neck is rarely involved as the primary site of 
the EES, an even rarer subset of ES [7]; ES of 
the maxillary and ethmoid sinuses, and the 
nose have been recognized as EES [7-9]. There 
have been approximately 10 English literature 
reports of EFT cases originating in the maxillary 
sinus [10, 11]. In this location, malignant lym-
phoma (ML) and rhabdomyosarcoma (RMS) are 
the representative differential diagnoses; rea- 
ching a definitive diagnosis of EFT is sometimes 
challenging [12].

Herein, we present a rare case of EFT originat-
ing in the maxillary sinus. Multidisciplinary 
examination facilitated a prompt diagnosis in 
this case.

Case report

A 15-year-old boy visited our hospital with the 
chief complaint of non-tender swelling of the 
left cheek; it was elastic hard on palpation. 
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Laboratory tests showed no abnormalities. 
Computed tomography revealed a mass cen-
tered in the left maxillary sinus with destruction 
of the surrounding bones. Its density was near-
ly the same level as soft tissue and its size was 
55 × 45 × 40 mm (Figure 1A, 1B). No metasta-
sis was identified. Magnetic resonance imaging 
using contrast material was promptly conduct-
ed; the T1 weighted image revealed a low-inten-

sity mass (Figure 2A), which showed heteroge-
neously moderate to high intensity on the 
fat-suppressed T2 weighted image (Figure 2B). 
The contrast-enhanced fat-suppressed T1 
weighted image displayed moderate enhance-
ment (Figure 2C). On suspicion of malignancy, 
the subsequent biopsy was submitted to histo-
pathological examination, cytopathological ex- 
amination, flow cytometry (FCM), and G-ban- 

Figure 1. Computed tomography. Axial (A), and coronal (B) images. A visible mass is centered in the left maxillary 
sinus, causing degeneration in the surrounding bones. The mass shows soft tissue density and is sized 55 × 45 × 
40 mm.

Figure 2. Magnetic resonance imaging. A. T1 weighted image revealing a mass with low intensity. B. Fat-suppressed 
T2 weighted image, exhibiting a mass with heterogeneously moderate to high intensity. C. Contrast-enhanced fat-
suppressed T1 weighted image revealing a mass with moderate enhancement.
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ding. First of all, imprint specimens for cytopa-
thological examination were obtained. They 
demonstrated the monotonous proliferation of 
discohesive cells with high nuclear-to-cytoplas-
mic ratio. Nuclear enlargement was not con-
spicuous and the nucleus was filled with finely 
granular chromatin, without prominent nucleoli 
(Figure 3A, 3B). The possibility of ML or RMS 
was provoked. Then, the FCM results revealed 

a CD45-negative abnormal cell population that 
was positive for CD56 (Figure 4). The possibility 
of ML was almost excluded; that of EFT was 
evoked. Immunohistochemistry (IHC) targeting 
for RMS and EFT was added to the histopatho-
logical examination. Routine hematoxylin and 
eosin (HE) stain along with IHC had been pre-
pared. HE stain revealed the presence of 
monotonously proliferating small round cells 

Figure 3. Imprint specimens for cytology. Papanicolaou (A), and Giemsa (B) staining. Monotonous proliferation of 
discohesive cells with high nuclear-to-cytoplasmic ratio is visible. The nuclei are moderately enlarged and filled with 
finely granular chromatin, and lack prominent nucleoli (× 600).

Figure 4. Flow cytometry. An abnormal cell population expressing CD56, and negative for CD45, is visible.
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with a diffuse growth pattern (Figure 5A). 
Neural differentiation was not evident morpho-
logically (Figure 5B). Mitotic figures were seen 
occasionally; patchy necrosis was present. On 
IHC, the cells were positive for CD99 (Figure 
5C) and CD56 (Figure 5D). Focal positivity for 
synaptophysin (Figure 5E) and pan-cytokeratin 
(AE1/AE3) (Figure 5F) was observed, while 
CD45, desmin, and S100 protein were nega-
tive. Consequently, EFT emerged as the most 
probable diagnosis. Subsequently, the results 
of G-banding showed a 43, XY, -9, -11, t(11;22)
(q24;q12), -21 karyotype (Figure 6). This infor-
mation confirmed the diagnosis of EFT. The 
patient was immediately referred to a cancer 

center specializing in the treatment of sarco-
mas with the intent of initiating chemotherapy.

Discussion

The differential diagnosis for EFT occurring in 
the sinonasal tract is broader than that occur-
ring at other bones and soft tissue. Several 
tumors that comprise round cells arise in this 
location, among which EFT is relatively rare. 
Some of these tumors include RMS, olfactory 
neuroblastomas, small cell carcinomas, sino-
nasal undifferentiated carcinomas, NUT mid-
line carcinomas, malignant melanomas and ML 
[13, 14]. In this case, considering the maxillary 
sinus origin and the patient’s age, RMS and ML 

Figure 5. Histopathological and immunohistochemical findings. A. Low-power view revealing the monotonous prolif-
eration of small round cells, with diffuse growth (hematoxylin and eosin, × 100). B. High-power view. Neural differen-
tiation is not evident morphologically (hematoxylin and eosin, × 400). C. Immunopositivity for CD99 (× 400). D. Im-
munopositivity for CD56 (× 400). E. Focal positivity for synaptophysin (× 400). F. Focal positivity for pan-cytokeratin 
(AE1/AE3) (× 400).
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were included in the differential diagnosis. The 
FCM results, which found no CD45-positive 
abnormal cell population facilitated in distin-
guishing the tumor from ML. On IHC, a CD99-
positivity finding was insufficient for the EFT 
diagnosis, as some RMS and ML are immuno-
reactive for CD99 [15]. Furthermore, EFTs are 
occasionally positive for cytokeratin and/or 
neuroendocrine markers including CD56 and/
or synaptophysin [12, 16]; there have been 
occasional reports of RMS that are immu-
nopositive for these three markers [17, 18]. 
Despite these similarities, it is relatively 
straightforward to distinguish between EFT and 
RMS as the former is immunonegative for des-
min, while the latter is immunopositive [12].

A majority of EFTs have t(11;22)(q24;q12) 
(EWS/FLI1), which corresponds to a fusion 
between the 5’ end of the EWS gene (22q12) 
and the 3’ end of the FLI1 gene (11q24), the 
latter of which is a member of the ETS family of 
transcription factors [19]. A less common trans-
location is the t(21;22)(q22;q12) fusing the 

EWS to the ERG gene (21q22), which is also a 
member of the ETS family (EWS/ERG) [20]. 
Fewer than 1% of cases have t(7;22)(p22;q12) 
(EWS/ETV1) [21], t(17;22)(q12;q12) (EWS/
E1AF) [22], t(2;22)(q33;q12) (EWS/FEV) [23], 
fusing the EWS gene with an ETS family gene, 
namely the ETV1, E1AF, and FEV genes, respec-
tively. The detection of t(11;22)(q24;q12) alone 
did not confirm an EFT diagnosis, as it has also 
been observed in RMS [24]. In our case, mor-
phological evaluation in conjunction with IHC 
became the basis for rendering a definitive 
diagnosis of EFT.

The EFT is a high-grade tumor, with local inva-
sion and a strong tendency to metastasize; it 
was once considered to be a systemic disease. 
As it rapidly initiates the development of meta-
static spread, systemic chemotherapy plays an 
essential role in treatment, whether or not 
metastasis is found at initial staging [25, 26]. 
With multidisciplinary approaches that use che-
motherapy, radiotherapy, and surgery advanc-
es, the disease-free survival of EFT has 

Figure 6. G-banding. A single karyotype is presented: 43, XY, -9, -11, t(11;22)(q24;q12), -21. Arrows indicate the 
chromosomes involved in the translocation.
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improved; the overall 5-year survival rate for 
localized EFT is 60% to 70% [27]. Following 
neoadjuvant chemotherapy, complete surgical 
resection with disease-free margins provides 
the best method to control local disease [5]. 
Because of the functional and cosmetic side 
effects of surgery of lesions in the head and 
neck, however, complete resection is occasion-
ally inappropriate for EFT in the region [5]. In 
the present case, the patient was referred to a 
cancer center with the intent of initiating che-
motherapy. The EFTs that originate in the head 
and neck region are known to be less aggres-
sive and fatal than those occurring in other 
anatomic sites [28]. In addition, EFTs that har-
bor the EWS/FLI1 fusion have been shown to 
have a better prognosis than those having less 
common translocations, independent of origin, 
stage, and size [29]. Therefore, our patient may 
pursue a relatively favorable clinical course 
among patients having various EFTs.

In conclusion, we have presented an extremely 
rare case of EFT arising in the maxillary sinus, 
which could be considered as extraskeletal ES. 
This anatomical location is predisposed to har-
bor some potential mimics of EFT, which are 
more frequently encountered than EFT. By con-
ducting a multidisciplinary examination, we 
were able to confirm a timely, accurate diagno-
sis, thus enabling the patient to seek immedi-
ate treatment. An origin in the head and neck 
and the presence of the typical EWS/FLI1, in 
conjunction with an opportunity for immediate 
treatment, may predict a relatively better prog-
nosis for EFT in our case.
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