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Adrenal Ewing’s Sarcoma in an Elderly Man
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Abstract:

Ewing’s sarcoma usually arises in the bones of children and adolescents. We herein report a 74-year-old
man with Ewing’s sarcoma in the adrenal gland. The diagnosis was confirmed by a genetic test, pathological
studies, and several imaging studies. He already had multiple liver metastases when he was transferred to our
hospital and died on the 37th day. The diagnosis was further confirmed by autopsy studies. Adrenal Ewing’s
sarcoma is very rare, and our patient was older than other reported cases. Ewing’s sarcoma should be consid-

ered even in elderly patients with adrenal tumors.
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Introduction

Adrenal incidentalomas are defined as adrenal tumors
identified by imaging studies without clinical suspicion of
adrenal diseases. Adrenal incidentalomas have been detected
in approximately 4% of patients that underwent high-
resolution imaging studies (1). A critical point in dealing
with adrenal incidentaloma is determining whether or not
the tumor is malignant. It is recommended that malignancy
be considered when the tumor is larger than 4 cm (1, 2).

Ewing’s sarcoma is the second-most common bone tumor
in children and adolescents and affects 250-400 patients in
the United States each year. The peak age of onset is 15
years, and 80% of cases are diagnosed before 18 years of
age. Chemotherapy has greatly improved the survival rate
for patients with localized tumors in recent years, but the
prognosis remains poor in those with metastasis or recurrent
tumors (3, 4).

We herein report our findings in treating a 74-year-old
man with Ewing’s sarcoma in the adrenal gland. The diag-
nosis was confirmed by a genetic test, pathological studies
including autopsy, and several imaging studies. To our

knowledge, our patient is the oldest case of adrenal Ewing’s
sarcoma.

Case Report

A 74-year-old man visited another hospital because of ab-
dominal pain on his right side in July 2013. Computed to-
mography (CT) demonstrated a tumor on his right adrenal
gland (Fig. 1A). The tumor was 6.7 cm in size and appeared
heterogeneous, which is not consistent with benign adrenal
incidentaloma. "F-fluorodeoxyglucose-positron emission to-
mography (FDG-PET) revealed the enhanced uptake of the
tracer in the tumor, suggesting that the tumor was malignant
(Fig. 1B). The maximum standardized uptake value (SU-
Vmax) was 7.6. No significant uptake was observed in other
organs, suggesting that the adrenal tumor was not a metas-
tatic lesion of malignant tumors in other organs. The tumor
appeared to be hypointense on T1-weighed magnetic reso-
nance imaging (MRI) (Fig. 1C). The T2-weighed image
confirmed that the internal signal was heterogeneous
(Fig. 1D). Metaiodobenzylguanidine (MIBG) scintigraphy
findings were negative (Fig. 1E). In September, the patient
underwent open surgery, but the pathological diagnosis was
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Figure 1.
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Imaging studies of the adrenal tumor before surgery (A-E) and recurrent liver tumors

after surgery (F). A: Computed tomography studies demonstrated a large heterogeneous tumor in the

right adrenal gland. B: An "®*F-fluorodeoxyglucose-positron emission tomography image of the adre-

nal tumor showed the enhanced uptake of the tracer in the tumor. C: The tumor was hypointense on

T1-weighted magnetic resonance imaging. D: T2-weighted magnetic resonance imaging showed that

the internal signal was heterogeneous. E: Metaiodobenzylguanidine scintigraphy findings were nega-

tive. The position of the tumor is indicated by the yellow circle. F: *F-fluorodeoxyglucose-positron

emission tomography studies in December revealed multiple recurrence of the malignant tumor in the

liver.

Table. Laboratory Findings on Admission.
Hematology Blood Chemistry Hormones
Hematocrit 25.6 % Total protein 6.2 g/dL Corticotropin 73.9 pg/mL
Hemoglobin 8.6 g/dL Albumin 3.0 g/dL Cortisol 24.9 pg/dL
Red blood cell 295 x10%uL Aspartate aminotransferase 37 IU/L DHEA-S 1,475 ng/mL
Platelet 20.8 x10%/uL Alanine aminotransferase 30 IU/L Urinary free cortisol 19.3 pg/day
White blood cell 6,000 /uL. Lactate dehydrogenase 471 IU/L Plasma renin activity 0.4 ng/mL/h
Neutrophil 66.5 % Alkaline phosphatase 493 IU/L Aldosterone 58.2 pg/mL
Eosinophil 23 % 7-glutamyl transpeptidase 121 IU/L Adrenaline 0.02 ng/mL
Basophil 0.5 % Blood urea nitrogen 15 mg/dL Noradrenaline 0.50 ng/mL
Monocyte 0.6 % Creatinine 0.66 mg/dL
Lymphocyte 20.7 % Sodium 131 mEq/L Tumor markers
Coagulation Potassium 4.7 mEq/L Neuro-specific enolase 135.0 ng/mL
Fibrinogen 380 mg/dL Chloride 98 mEq/L ProGRP 1,120.0 pg/mL
Prothrombin time 86 % Glucose 115 mg/dL
APTT 34.1 sec Hemoglobin Alc 7.6 %
FDP 22.7 pg/mL Total cholesterol 120 mg/dL
D-dimer 8.7 ug/mL C-reactive protein 7.34 mg/dL

APTT: activated partial thromboplastin time, FDP: fibrin/ fibrinogen degradation product, DHEA-S: dehydroepiandrosterone sulfate, ProGRP: pro-gas-

trin-releasing peptide

obscure. In November, he suffered from a slight fever and
general fatigue. FDG-PET/CT studies in December revealed
multiple recurrence of the malignant tumor in the liver
(Fig. 1F). The patient was transferred to our hospital in
January 2014.

His Eastern Cooperative Oncology Group (ECOG) per-
formance status was 1 on admission. He did not present any
abnormal findings on a physical examination, except for a
slight fever. His blood pressure was well-controlled by can-

desartan. He did not have any symptoms of Cushing’s syn-
drome or phenochromocytoma. Blood tests demonstrated
anemia, elevated levels of liver enzymes, C-reactive protein
(CRP), neuro-specific enolase (NSE), and pro-gastrin-
releasing peptide (ProGRP) (Table). His urinary free cortisol
level was not elevated, although the levels of corticotropin
and cortisol in the plasma were slightly high, probably due
to stress. His aldosterone and catecholamine levels were
within normal limits.
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Figure 2. Pathological findings of the resected primary tumor. A: Hematoxylin-Eosin staining

shows tumor cells with round nuclei and pale cytoplasm and the formation of rosette structures (yel-

low circles) (x40 magnification). B: Imnmunohistochemistry revealed that the tumor cells were positive
for CD99 (x20 magnification). C: Immunohistochemistry revealed that the tumor cells were positive
for Nkx2.2 (x20 magnification). D: Separation of the red signal and green signal (arrows) by fluores-
cence in situ hybridization reveals Ewing’s sarcoma breakpoint region 1 gene rearrangement of the

tumor cells, while the yellow signal (arrowhead) shows the normal allele.

We obtained the removed tumor tissue from his former
hospital, and the specimen was subjected to pathological
studies. The tumor was surrounded by normal adrenal tissue,
suggesting that the tumor arose in the adrenal gland. Tumor
cells with round nuclei and pale cytoplasm, as well as the
formation of rosette structures, led us to suspect Ewing’s
sarcoma (Fig. 2A). Immunohistochemistry revealed that the
tumor cells were positive for CD99 and Nkx2.2, well-known
markers for Ewing’s sarcoma (Fig. 2B and C, respectively).
Hematopoietic markers CD45 and CDI117, the epithelial
marker keratin, and markers for pheochromocytoma chromo-
granin A and synaptophysin did not stain these cells (data
not shown). Furthermore, fluorescence in sifu hybridization
(FISH) studies demonstrated rearrangement of the Ewing’s
sarcoma breakpoint region 1 (EWSRI) gene on chromosome
22 (Fig. 2D). These results confirmed that the tumor was
Ewing’s sarcoma with adrenal origin.

We were unable to treat the patient with conventional che-
motherapy because his performance status rapidly worsened.
Therefore, we tried administering pazopanib, a multiple
kinase inhibitor for sarcomas, which has been reported to be
effective in the treatment of Ewing’s sarcoma (5, 6), but the
patient died on the 37th hospital day. The autopsy studies
revealed that the right lobe of the liver had been mostly re-
placed by tumors (Fig. 3A). These tumors contained CD99-

positive cells. The immunohistochemistry signal was much
weaker than in the primary tumor (Fig. 3B), although we
need to consider the fact that the sample was obtained by
autopsy. In addition, the tumor cells were more proliferative.
These results indicated that the tumors were metastatic Ew-
ing’s sarcomas with poorly differentiated features. No tu-
mors were found in the bones or other organs.

Discussion

Ewing’s sarcoma predominantly arises in the bones of
children and adolescents; 80% of cases are diagnosed before
the age of 18 (4). Clinical manifestations include pain, a fe-
ver, and bone fracture. Anemia and an elevated level of CRP
are frequently observed, which is consistent with the labora-
tory findings in our patient. Treatment strategies include sur-
gery, radiation, and chemotherapy. One commonly used pro-
tocol for chemotherapy consists of vincristine, doxorubicin,
cyclophosphamide plus ifosfamide, and etoposide (VDC-
IE) (7). Recent progress in chemotherapy has greatly im-
proved the survival rate of patients with localized tumors,
but the prognosis remains poor in those with metastasis or
recurrent tumors (3, 4).

Ewing’s sarcoma is regarded as a bone tumor in general,
but the cell of origin remains elusive. One proposed hy-
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Figure 3. Autopsy studies. A: The right lobe of the liver had been mostly replaced by tumor tissue
(yellow circle). B: The liver tumors contained CD99-positive cells (x20 magnification).

pothesis is that this type of sarcoma is derived from neuro-
nal cells (8). Elevated levels of neuronal tumor markers,
such as NSE and ProGRP, are frequently observed, as seen
in our case. Ewing’s sarcoma is defined by the chromosomal
translocation of EWSRI, which produces a fusion protein
composed of Ewing sarcoma protein (EWS) and ETS family
transcription factors (9). The fusion protein is thought to
regulate the transcription of many genes and to be involved
in several oncogenic aspects of the sarcoma cells, including
the cell proliferation, survival, and metastasis (10, 11). The
chromosomal translocation was confirmed by FISH studies
in our case, which confirmed the diagnosis of Ewing’s sar-
coma.

Adenomas account for approximately 80% of adrenal in-
cidentalomas, regardless of whether or not they are func-
tional. The remaining 20% include pheochromocytoma
(7%), carcinoma (8%),
(5%) (2). These data indicate that malignant tumors with ad-
renal origin are very rare, except for adrenocortical carci-
noma or malignant pheochromocytoma. In general, MRI
studies of Ewing’s sarcoma show isointensity to hyperinten-
sity on TIl-weighted images and hyperintensity on T2-
weighted images (12). However, this was not always the
case when spinal sarcoma cases were studied (13). Indeed,
the findings in our patient were not consistent with typical
findings because the tumor was hypointense on T1-weighed
images. In addition, large tumors often appear heterogene-
ous because of internal necrosis and hemorrhaging. There-
fore, it is difficult to make a diagnosis of adrenal Ewing’s
sarcoma based on imaging studies. In contrast, FDG-PET
studies are reported to be useful for the staging and restag-
ing of patients with Ewing’s sarcoma in terms of sensitivity,
specificity, and accuracy (14). The absence of the uptake of
the tracer outside the adrenal gland in the first FDG-PET
study, as well as the fact that the tumor was surrounded by
normal adrenal tissue, indicated that Ewing’s sarcoma in our
patient arose in the adrenal gland. The autopsy studies also
confirmed that there were no tumors in the bones or other
organs, except for the liver and the already resected adrenal
gland.

adrenocortical and metastasis

Ewing’s sarcoma arises at extraskeletal sites in 20-30% of
the patients (3, 15, 16). The frequent primary sites include
the trunk, extremities, head and neck, and retroperito-
neum (17). The oldest reported case was 85 years old for
skeletal Ewing’s sarcoma and 77 years old for extraskeletal
sarcoma (18, 19). In general, Ewing’s sarcoma with ex-
traskeletal origin is more frequent in elderly patients, and
both elderly and extraskeletal cases are associated with a
poor prognosis (15, 20, 21). However, some recent reports
have shown that the prognoses of these cases were not se-
vere (22, 23). It is speculated that recent advances in che-
motherapy have gradually improved the prognoses in these
cases. Only 13 cases of Ewing’s sarcoma with adrenal origin
had been reported, according to a literature review published
in 2013 (24). The mean age of patients was 22.8 years, and
the oldest patient was 57 years old. Recently, additional re-
ports regarding adrenal Ewing’s sarcoma have been pub-
lished (25-31), and the oldest case among those was 63
years old. Therefore, to our knowledge, the present 74-year-
old patient is the oldest reported patient with adrenal Ew-
ing’s sarcoma. This case suggests that we need to consider
Ewing’s sarcoma when encountering adrenal tumors, even if
the patient is an elderly person. Although the prognosis of
adrenal Ewing’s sarcoma is poor, the early diagnosis by
CD99 staining and analyses for EWSRI gene arrangement
can result in a better outcome.
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