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Introduction

The Ewing Sarcoma (ES) belongs to the Primitive Neuroec-
todermal Tumors Group (PNET). It is the second most common
high-graded primary malignant bone tumor in children and
young adults known for its rapid growth and poor prognosis [1].

Abstract

The Ewing Sarcoma (ES), which belongs to the primitive
neuroectodermal tumor (PNET) family, is the second most common
high-graded malignant bone tumor in children and young adults.
However, the primary Extraskeletal Ewing Sarcoma (EES) of the pleura
is extremely rare and challenging to diagnose. We reported the case
of a 13-year-old girl who presented to our Pulmonology department
for a right-sided chest pain. The chest CT scan revealed a right-sided
pleural mass. Thus, a CT-guided biopsy was performed. The histological
exam showed a malignant pleural tumor with many small round
cells. Immunohistochemistry was strongly positive for CD99 staining
and negative for Cytokeratin and NCAM. The Fluorescence In-Situ
Hybridization (FISH) detection of the EWSR1 gene with a (22q12)
rearrangement assessed the diagnosis of a pleural Ewing sarcoma.
So, our patient had a complete tumoral surgical resection preceded
by a neoadjuvant chemotherapy and followed by an adjuvant radio-
chemotherapy. We aimed to report this rare malignant tumor unusual
clinical presentation. We also reviewed the literature in order to
highlight the main Extraosseous Ewing Sarcoma clinical, radiological
and histological features.
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However, the primary pleural involvement is uncommon (less
than 1% of sarcomas). Imaging provides us valuable informa-
tion regarding the tumor location, size, surrounding lung paren-
chyma as well as the tumoral staging. The diagnosis is based on
the histology combined with the immunochemistry and the ge-
netic analysis findings. We reported here the case of a 13-year-

It affects mainly long bones, pelvis and the axial skeleton (87%).
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old girl who presented to our Pulmonology Department with a
right-sided chest pain due to an Extraosseous Ewing Sarcoma
(EES) originating from the pleura in order to better understand
this unusual clinical presentation of this malignant tumor.

Case history

A 13-year-old girl presented to our outpatient department
on July 2023, with a persistent right-sided chest pain for two
months without dyspnea, fever, cough, sputum nor hemopty-
sis. She had not any significant past medical history. She was
not a smoker. She did not report any environmental exposure
particularly to asbestos. She was a student. She is a Caucasian.
The thorough physical examination was normal. She was afe-
brile. She had not any chest deformities. On auscultation, the
respiratory sounds were normal in both lungs. Her electrocar-
diogram was normal. The Chest X-ray showed a basal pleural,
homogenous opacity, in the right chest (Figure 1). The Chest CT
scan revealed a well-circumscribed right-sided mass with regu-
lar borders in contact with the pleura, involving both the right
upper and lower lobes. The mass had a homogeneous spon-
taneous density with some peripheral calcifications and a mild
enhancement after the contrast product injection (Figure 2).
So, the patient had a CT-guided biopsy. The histological exam
showed a malignant pleural tumor with many small round cells
(Figure 3). Immunohistochemistry was strongly positive for the
CD99 staining and negative for both Cytokeratin and NCAM. The
fluorescence in situ hybridization (FISH) analysis detected the
EWSR1 gene with a (22g12) rearrangement noticed in 70% of
the cells. So, the diagnosis of a primary pleural Ewing Sarcoma
was assessed. The Body CT-scan and the bone scintigraphy were
negative. Our multidisciplinary team recommended a neoadju-
vant chemotherapy in order to reduce the sarcoma size. Our pa-
tient had received 9 cycles of a first line chemotherapy based on
two regimens alternating either (Vincristine, Doxorubicin, and
Cyclophosphamide) (VDC) or (Isocyanide and Etoposide) (IE) ev-
ery 3 weeks. The Chest CT scan performed after 5 cycles of che-
motherapy showed a significant reduction of the pleural tumor

. i . Ll
Figure 1: A chest X-Ray showing a right-sided basal pleural opacity
\\(black arrow). Y.

size, with an estimated tumor size decrease of 55%. A thoracic
CT scan was performed during the follow-up (at the end of the
chemotherapy courses) before the operation. It revealed a par-
tial tumoral regression, with an additional +17% size reduction
compared to the previous chest CT scan. So, she underwent
surgery under a general anesthesia. The tumor was found on
the convexity of the lateral arch of the right 6th rib, measuring
about 2.5 cm x 3 cm. She had a complete tumoral resection. The
final Histological exam did not reveal any persistent tumor rem-
nants supporting the complete tumoral response with 100% of
tumoral necrosis (Grade 4 according to the “Huevos” criteria)
and absence of viable tumoral cells. Furthermore, our patient
had received 5 additional cycles of an adjuvant chemotherapy
as well as a Chest radiation therapy targeting only the tumoral
bed, administered during 25 sessions with a total radiation dose
of 25 Grays in order to reduce the risk of a tumoral recurrence.
She had been disease-free after three months of a regular fol-
low-up.

nor mediastinal adenopathy.

\\contrast product injection.

Figure 2: (A) Parenchymal CT section showed a right-sided pleural mass (black arrow).
(B) Mediastinal CT section revealed the pleural mass in the right chest (red arrow) without any associated pleural effusion

(C) Coronal chest CT scan revealed the right-sided pleural mass (blue arrow) with a heterogeneous enhancement after the
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Figure 3: Histological exam findings:
(A) The histological exam revealed a dense, undifferentiated tumoral proliferation.
(B) The anatomopathological exam showed small, round tumoral cells associated with a richly vascularized stroma.
(C) The pleural biopsy examination found round tumoral cells, large monomorphic nuclei with scanty cytoplasm
and many mitotic figures with an intense CD99 positive staining on immunohistochemistry (black arrow).

CTabIe 1: Cases of Extra skeletal Ewing’s sarcoma of the pleura.

)

Study, Year Age (years) Gender Primary site | Pleural effusion Clinical manifestations Therapy
Juan.L,2023 22 Male Right pleura Asymptomatic Chemotherapy and surgical excision
Wuy, 2023 11 Male Left pleura + Left Shoulder Pain Chemotherapy and surgical excision
Zou.X, 2021 14 Male Right pleura Fever, dyspnea Radiotherapy and chemotherapy
Fever, Productive cough, Surgical excision
Bhaskaran.A, 2021 34 Female Left pleura + right-sided chest pain and Chest Radiotherapy,
back pain Chemotherapy
Mathew.D, 2019 7 Male Left pleura + Dyspnea Chemotherapy
Th i
TsunezukalY, 2012 27 Female Left pleura Asymptomatic gracoscop!c
Surgical resection
Karatziou.C, 2011 21 Female Left pleura + Fever, productive cough Chemotherapy
Pain in th k h
Ozge.C,2004 18 Female Right pleura ain in the back, cough, Not mentioned
dyspnea

Discussion

The Ewing Sarcoma Family of Tumors (ESFT) is a diverse
group of highly-graded malignant bone and soft tissue tu-
mors, including the classic Ewing sarcoma, peripheral primitive
neuroectodermal tumors and Askin tumors [2]. These tumors
share not only common histological and immunohistochemical
features but also the same genetic origin: the oncogenic gene
fusion EWSR1/FLI1, resulting from a chromosomal transloca-
tion between the chromosome 11 and 22. This rearrangement
was observed in most of the Ewing sarcoma cases (95%) with a
specificity reaching (90%) [3,4]. The Ewing sarcoma is the sec-
ond most frequent primary malignant bone tumor (10%-15%),
affecting mainly the children and young adults under 20 years
(80%) [5]. It affects commonly the bones. However, the pleural
involvement is very rare (less of 1% of Sarcomas). So, it’s often
misdiagnosed. A recent study reported 8 cases affected with an
extraosseous Ewing sarcoma of the pleura [6-13] (Tablel). They
were all young with a mean average age of the patients was
18.56 years old (ranging from 7 years up to 34 years). The gen-
der distribution was equal (four females and four males). The
diagnosis can be challenging because the clinical symptoms are
non-specific and may be misleading. The patients report often
cough, sputum, and chest pain like many other chest malignan-
cies such as lung cancer, lymphoma [6,7,9]. They may also pres-
ent with dyspnea due to a pleural effusion or to the adjacent

mediastinal structure’s compression [11,13]. Indeed, two cases
of a pleural Ewing sarcoma had been reported in literature.
They were discovered incidentally. They did not present any
clinical manifestation [7,8]. Our patient was a young girl who
complained of a right-sided thoracic pain which may be due to
the pleural involvement. The chest CT scan revealed a well-cir-
cumscribed, pleural tumor with a soft tissue density and regular
borders. It had a homogeneous density with some peripheral
calcifications and a mild enhancement following the contrast
product injection. These findings were consistent with 4 cases
reported in literature. Besides, tumoral necrosis was noticed in
6 patients. Indeed, 4 cases had a pleural effusion, 3 cases an
adjacent rib erosion and just one case a chest vertebral tumoral
invasion. The tumoral enhancement after the contrast product
injection suggested a malignant lesion [14]. However, the diag-
nosis was challenging in our case because of the absence of an
associated bone or ribs tumoral invasion or distant metastasis
which is another unusual aspect. Indeed, calcifications inside
this malignant tumor as reported in our case report are uncom-
mon [15]. Differential diagnosis should be considered includ-
ing mainly the pleural fibrous solitary tumors, the tuberculosis
especially in our high endemic country, rhabdomyosarcoma,
neuroblastoma or lymphoma. Therefore, the definitive diagno-
sis is often based on the histopathological and the immunohis-
tochemical findings combined with the genetic analysis. As re-
gards the diagnostic assessment tools, 3 cases were confirmed
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via a medical thoracoscopy, 3 cases via a pleural biopsy and 2
cases through a CT-guided biopsy like our patient. Regarding the
histological exam findings, the anatomopathologists had no-
ticed many small round cells (like in our case report) with poorly
defined borders and a scant cytoplasm, arranged in sheets or
in trabeculae. So, it is essential to differentiate the Ewing Sar-
coma from the other small rounded-cell tumors including the
Primitive Neuroectodermal Tumors (PNET), embryonal rhabdo-
myosarcoma, neuroblastoma and lymphoma [16]. The immu-
nohistochemical analysis showed a diffuse strong cytoplasmic
membrane positivity for the CD99 and NKX2.2 staining which
had been reported to be positive in Ewing sarcoma at significant
higher levels compared to the other small rounded cell tumors.
It may be helpful for the diagnosis assessment as well as for the
differential diagnosis elimination [17-19]. In this case report,
the histological exam of our patient showed a positive CD99
staining. The genetic analysis showed a (22q12) rearrangement
of the EWSR1 gene in 70% of the cells. So, the diagnosis of a
primary pleural Ewing Sarcoma was established [20]. Given the
rarity of the Extraosseous Ewing sarcoma, we still don’t have
any clear recommendation regarding the treatment and the
follow-up. Therefore, a multidisciplinary discussion concerning
these challenging cases is mandatory. Our patient’s therapeutic
strategy was based on a neoadjuvant chemotherapy, a com-
plete surgical resection and an adjuvant chemo-radiotherapy.
An intensive chemotherapy is essential for controlling both the
primary malignant tumor as well as the micro metastatic dis-
ease because the researchers demonstrated that most patients
affected with a localized Ewing sarcoma had an associated sub-
clinical metastasis [21,22]. We often follow the chemotherapy
therapeutic protocols established for skeletal Ewing sarcoma
with alternating cycles of either (Vincristine, Doxorubicin, and
Cyclophosphamide) (VDC) or (Isocyanide and Etoposide) (IE)
in order to perform a complete surgical resection with clear
margins. A postoperative chest radiation therapy may be indi-
cated like in our patient if there is any remaining tumoral tissue.
This therapeutic approach would allow a complete remission
and would reduce the risk of a tumoral recurrence as well. An
adjuvant chemotherapy may be indicated according to the tu-
moral response to the initial chemotherapy, which is evaluated
using the “Huevos tumor” necrosis grading system. Among the
8 cases reported in literature, just one patient had a surgical
resection without any chemotherapy nor a radiation therapy,
3 patients received only a chemotherapy, 2 cases had both a
chest surgery and chemotherapy and just one case underwent
surgery preceded by a neoadjuvant chemotherapy and followed
by an adjuvant radio-chemotherapy like in our case report.

Conclusion

The primary pleural sarcoma is uncommon. This malignant
tumor is known for its poor prognosis. We underlined the impor-
tance of an early diagnosis in order to improve the outcomes.
The histological findings combined with the genetic analysis re-
vealing an EWSR1 gene rearrangement helped us to assess the
diagnosis of a Pleural Ewing Sarcoma. A multidisciplinary team
decision is mandatory in these challenging cases given the lack
of specific clinical or imaging features. This rare extraosseous
tumor should be considered in young patients with a pleural
mass or effusion. Further research and clinical studies are still
required in order to better understand these Ewing sarcoma
atypical clinical presentations as well as to establish decisional
algorithms for a precision medicine and a better prognosis.
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