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Abstract

Ewing sarcoma is a childhood tumor involving bone and soft
tissue. It is most commonly seen in the first two decades of life.
Epidemiological studies continue to investigate the hereditary and
environmental causes of this condition. It is considered non-familial.
To date, six sibling cases have been reported in three publications,
and all of these siblings were female. In this paper, we present the
first cases of two male siblings with Ewing sarcoma in the literature.
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Introduction

Ewing sarcoma is the second most common malignant tu-
mor of bone after osteosarcoma in childhood. It is a very rare
condition, being seen in three per million children [1]. It is
slightly more common in boys than in girls [2]. It is most com-
monly located in the pelvis, femur, tibia, and humerus. Bone
involvement is seen in 85% of cases and soft tissue in 15%. The
mean age at the time of diagnosis is reported to be 15 years. Up
to 25% of cases may present with metastasis at diagnosis [3].
The most common metastases are those of the lung, bone, and
bone marrow. Survival has gradually increased over the years,
with the 10-year survival rate reaching 63% in the presence of
local disease [4].

Previous studies have reported that Ewing sarcoma is ob-
served more frequently in families engaged in farming and in
children with hernias [5,6]. With developments in molecular
genetics, researchers have attempted to determine whether
there is a genetic predisposition to this condition. In 85% cases
of Ewing sarcoma, t(11;22)(q24;q12) somatic mutations have
been reported [7,8]. Mutations in these genes result in the pro-
duction of the EWS/ETS fusion protein, which functions as a
transcription factor [9].

Studies have shown that P53 gene mutations are more com-
mon in Ewing sarcoma [10,11]. However, this condition has not
been recognized as part of Li-Fraumeni syndrome [12]. Ewing
sarcoma has been determined to be more common in some
ethnicities and less common in Africans. It is considered to be
non-familial [6].

In this paper, we present two brothers diagnosed with Ewing
sarcoma, which, to the best of our knowledge, is the first report
of its kind in the literature.

Case 1l

A seven-year-old male patient presented to our hospital with
complaints of weakness in the legs and an inability to walk for 20
days. He had no remarkable medical history. There was no con-
sanguinity between his parents. His parents were both 34 years
old. When his family history was examined, his grandmother
had been diagnosed with breast cancer at the age of 55, and his
grandfather had been diagnosed with lung cancer at the age of
60. The family was not engaged in farming. The mother did not
smoke or consume alcohol. The father smoked at home. An ab-
lation procedure had been performed on the mother when she
was 30 years due to arrhythmia. In the physical examination of
the patient, he had spastic paraparesis of 4/5 muscle strength in
the extremities. There was a sensory defect up to the 12t tho-
racic vertebra. His deep tendon reflexes were hypoactive. The
bilateral Babinski reflex was positive. He did not have urinary/
fecal incontinence. His laboratory tests were normal. Contrast-
enhanced spinal Magnetic Resonance Imaging (MRI) revealed a
mass lesion originating from the 10t thoracic vertebral corpus,
with a soft tissue component reaching approximately 12 mm in
thickness in the paravertebral areas and an epidural component
with a superior inferior distance of 35 mm in the spinal canal
(Figure 1A & 1B).
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Figure 1A & 1B: Diagnostic magnetic resonance image of Case 1.

Figure 2A & 2B: Diagnostic magnetic resonance image of Case 2.

The patient was operated on by a neurosurgeon. The mass
was partially excised by laminectomy at the 10" thoracic level
and bilaterally at the 9™-11% thoracic level. According to the
pathology result, CD99 and FLI-1 were positive, while SMA,
desmin, and WT-1 were negative, and the case was referred to
our clinic with a diagnosis of Ewing sarcoma. He did not have
metastatic disease in whole-body scans performed with posi-
tron emission tomography using fluorine F-18-fludeoxyglucose
(18F-FDG PET). After the operation, the PIAV treatment proto-
col consisting of ifosfamide, vincristine, cisplatin, and etoposide
was initiated. After two cycles of chemotherapy, proton therapy
was applied to the T9-11 level at a total dose of 45 Gray and a
boost dose of 9 Gray. He completed the third cycle of chemo-
therapy with proton therapy. After the end of the treatment,
the patient was followed up in remission for four years.

Case 2

One year after the diagnosis of the first case, his brother,
aged 13 years, presented with complaints of swelling and pain
in the right shoulder that developed after trauma and contin-
ued for two months. On his physical examination upon arrival,
there was a palpable mass of 3*4 cm in diameter at the acro-
mioclavicular junction of the right shoulder. His laboratory ex-
aminations were normal. The MRI of the shoulder revealed a
bone lesion with exophytic growth toward the anterior at the
distal end of the right clavicle. The lesion was associated with
the medulla, and the continuity of the cortex was disrupted at
the level of the lesion. The lesion with a lobulated contour had
a maximum anteroposterior dimension of 33 mm, a vertical
dimension of 18 mm, and a horizontal dimension of 49 mm.
The lesion had a homogeneous internal structure and was hy-
pointense near the muscle on T1-weighted images and hyperin-
tense on T2-weighted images (Figure 2A & 2B).

Table 1: Sibling cases with Ewing sarcoma reported in the literature.

According to the results of the Tru-cut biopsy, the patient
was diagnosed with Ewing sarcoma, with CD99, S-100, NSE,
CD57, and FLI-1 focal positivity and desmin and myogenin nega-
tivity. Whole-body scans performed with 18F-FDG PET did not
show metastatic disease. After he received two cycles of the
PIAV protocol as had been applied to his brother, the tumor was
excised with wide surgical margins by the orthopedics depart-
ment. Bone tissue was irradiated during the operation. After
the operation, the chemotherapy protocol was completed, and
the treatment was terminated. He has been followed up in re-
mission for the last three years.

Discussion

Ewing sarcoma was first described by James Ewing in 1921
[13]. To date, it has been reported in six sibling cases [14-16]. All
these cases were girls, and four had metastatic disease (Table
1). Three cases died due to metastatic disease. Two of the re-
maining cases were in remission in their second year, while the
remission period of the last case was not reported. Our patients
are the first sibling cases reported in the literature. They did
not have metastatic disease at diagnosis, and one has been fol-
lowed up in remission for three years and the other for four
years. Ewing sarcoma has been shown to have a better prog-
nosis in girls [17]. However, the prognosis of our cases seems
to be better than sister siblings described in the literature. It is
difficult to make a further comment due to the absence of other
brother sibling cases of Ewing sarcoma in the literature.

In epidemiological studies on Ewing sarcoma, common fac-
tors have been found to be the family engaging in farming, old-
er parental age, smoking habits of parents, a history of umbilical
and inguinal hernias, and heart diseases in parents [18,19]. Our
patients’ parents were not old and did not engage in farming.
There was also no history of hernias. However, the mother had
a history of an ablation procedure due to arrhythmia, and the
father smoked at home.

Ewing sarcoma is not included in familial cancer syndromes,
but it has been reported to be accompanied by some mutations
(STAG2,TP53, and Rb1 genes) [20]. Due to the limited laboratory
facilities of our hospital, genetic and molecular genetic studies
could not be performed on the patients. According to the family
history, the grandparents had been diagnosed with cancer but
at an older age. There was no remarkable medical history in any
other individual in the family at a young age. Therefore, we did
not consider the possibility of familial cancer.

Despite advances in treatment, Ewing sarcoma is a highly ag-
gressive tumor. Survival depends on the presence of metastases
and tumor volume at the time of diagnosis [21]. A tumor diam-
eter greater than 200 ml has been accepted as a poor prognos-
tic factor [22,23]. Age is an important prognostic factor. Survival
rates are lower in the adolescence period [24]. Neither of our
patients had metastatic disease at the time of diagnosis, and
their tumor volumes were less than 200 ml. The first case has
been followed up in remission for four years and the second
case for three years.

Report Gender Age, years Involvement area Metastatic disease Outcome
. Girl 17 Tibia Present Mortality

Huntington et al. [14] . ; .
Girl 18 Radius Present Mortality
Girl 3 Rib Present Mortality

Hutter et al. [15] . .
Girl 16 Metatarsus Absent In remission for two years
Girl 9 Femur Absent In remission for two years

Joyce et al. [16] . ; . ; >
Girl 19 Thigh Present Remission period not specified
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Approximately 2% of all Ewing sarcoma cases can develop
into secondary malignancies. Secondary cases have worse sur-
vival than primary cases [25]. Neither of our cases had received
prior chemotherapy or radiotherapy.

Hematological malignancies and solid tumors are seen in
cases of Fanconi aplastic anemia. Patients with Ewing sarcoma
and Fanconi mutations have been reported in the literature
[26]. However, these patients have short stature, thrombocy-
topenia, and mild anemia. The height percentiles of our cases
were normal, and there was no abnormality in their blood tests.

Conclusion

Our patients constitute the first male sibling cases of Ewing
sarcoma reported in the literature. The inability to perform ge-
netic and molecular genetic analyses can be considered a limi-
tation of our case report. We consider that such an evaluation
can be undertaken in future studies.
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