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Case Report
Multiple primary Ewing’s sarcomas in cerebral cranium 
of a child: a case report and review of the literature
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Abstract: Ewing’s sarcoma is the second most common pediatric bone tumor. Primary Ewing’s sarcoma occurring 
in the cerebral cranium is exceptionally rare, with only one reported case of multiple tumor lesions in adolescence 
to date. We report a case of a 5-year-old male patient with multiple primary Ewing’s sarcomas associated with the 
cranial bones, the first pediatric case report to date. We also review 71 cases Ewing’s sarcoma involving intracranial 
extension. The purpose of this article is to provide data concerning the clinical and therapeutic course of multiple 
primary Ewing’s sarcomas in associated with cerebral cranium.
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Introduction

Ewing’s sarcoma, which belongs to a large fam-
ily of small-blue-round-cell tumors, is the sec-
ond most common bone tumor in children. 
Ninety percent of these cases occur in the first 
or second decade of life. It arises anywhere in 
the entire body, and based on its origin, it is 
defined as osseous or extraosseous Ewing’s 
sarcoma. Osseous Ewing’s sarcoma arises 
most frequently in the long bones of limbs and 
ribs as well as flat bones, including the pelvis 
[1, 2].

Primary Ewing’s sarcoma in the cranial bones is 
uncommon and constitutes approximately 1% 
of all Ewing’s sarcoma [1]. Primary Ewing’s sar-
comas occurring in the cerebral cranium 
(including frontal, temporal, occipital, parietal, 
ethmoid, and sphenoid bones) are extremely 
rare and only 71 cases (1 with multiple lesions 
and 70 with single lesion) involving intracranial 
extension have been reported in the English lit-
erature, to the best of our knowledge. We report 
a case of a 5-year-old male patient with multi-
ple lesions of primary Ewing’s sarcoma in the 
cranial bones, which is the first reported in the 
literature to date. The purpose of this report is 
to provide data concerning the clinical and ther-
apeutic course of this case.

Case report

A 5-year-old male presented with rapidly enlarg-
ing and swollen left frontoparietal region for a 
period of 2 months, accompanied by progres-
sive diminution of vision in the left eye. On phys-
ical examination, a non-tender, firm swelling 
measuring 5 cm × 5 cm mass was noted over 
the frontoparietal region. It was hard and immo-
bile to the scalp and underlying bone. He was 
noted to have light perception and loss of pupil-
lary light responses in the left eye.

The computed tomography (CT) scan showed a 
hyperdense mass lesion in the greater sphe-
noid wing extending into the left orbital cavity, 
middle cranial fossa, and temporal fossa. The 
mass was poorly defined with normal bone. In 
addition, destruction and thickening of bipari-
etal bones were seen. Magnetic resonance 
imaging (MRI) showed three tumor masses with 
hypointense on T1-weighted scan and hypoin-
tense on T2 weighted scan. The sizes of mass-
es in the anterior and middle cranial fossa and 
biparietal bones were 9 cm × 7 cm × 5.5 cm, 5 
cm × 5 cm × 2 cm and 5 cm × 5 cm × 1.5 cm, 
respectively. The tumor in the skull base com-
pressed the frontal brain parenchyma and dis-
torted the corpus callosum and the anterior 
cerebral arteries (Figure 1). Further metastatic 
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Figure 1. A-C. Preoperative CT (sagittal, axial, and coronal scans, respectively) showing a hyperdense lesion in the 
greater sphenoid wing extending into the left orbital cavity, middle cranial fossa, and temporal fossa accompanied 
by destruction and thickening of biparietal bones. D-F. Preoperative MRI (axial, sagittal, and coronal scans, respec-
tively) showing three enhanced masses in anterior and middle cranial fossa and biparietal bones. G-I. Postopera-
tive axial CT scan showing that the mass in the middle cranial fossa was residual, and frontal and temporal bones 
invaded by the tumor were resected.

evaluation using technetium-99 whole body 
bone scan preoperatively demonstrated abnor-
mal uptake in the biparietal and the left fronto-
parietal regions, which was consistent with the 
MRI findings. There was no uptake lesion 
beyond the cranium.

The patient underwent a left trans-orbitotem-
poral craniotomy, and a moderately vascular 
tumor in the greater wing of sphenoid bone was 
resected. We found during the operation that 
the tumor had eroded the bone completely. 
Dissection was carried out until normal bone 
on all sides was exposed. A 1-cm bone margin 
was defined all around the tumor and the bone 
flap was removed. The infiltrating dura was 
widely excised. The left periorbital region, the 
dura mater of the middle cranial fossa and tem-
poralis muscle in the temporal fossa were not 

intact. The dural defect was rectified with a 
pericranial graft. Roughly 90% gross resection 
was achieved as confirmed by the operative 
findings and postoperative imaging studies 
(Figure 1).

The pathological examination confirmed 
Ewing’s sarcoma. Histological analysis showed 
a malignant neoplasm composed predominant-
ly of small-round cells with scanty cytoplasm 
and prominent nuclei. Immunohistochemical 
staining revealed that the tumor was positive 
for CD99 and vimentin, negative for neuron-
specific enolase, synaptophysin, S-100, leuko-
cyte common antigen (CD45), desmin, PAX5, 
CD10, CD3, CD20, MUM1, Bcl-2, Bcl-6 and ter-
minal deoxynucleotidyl transferase (TdT). The 
Ki-67 labeling index was 40% (Figure 2). The 
patient’s vision in the left eye failed to improve 
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Figure 2. (A) Hematoxylin and eosin-stained tumor specimen showing densely packed, small round cells with scanty 
clear cytoplasm and regular vesicular and hyper chromatic nuclei (B-D). Immunohistochemical analyses showing 
positive membranous staining for CD99 (B), positive staining for Vimentin (C) and negative for neuron-specific 
enolase (NSE) (D). (E) Periodic acid Schiff staining of the tissue showing the presence of glycogen granules. (F) Im-
munohistochemical staining for Ki-67. The tumor exhibited 40% Ki-67 labeling index.

even after tumor excision. The patient’s par-
ents refused radiochemotherapy postopera-
tively. With an uneventful postoperative course, 
the patient was discharged on postoperative 
day 16 without any new neurologic deficits. At 
follow-up 1 month after hospital discharge, the 
patient showed unconsciousness and quadri-
plegia, and was dead 2 months after 
operation.

Discussion

Ewing’s sarcoma was first described by James 
Ewing as “endothelioma of the bone”. In 2002, 
The World Health Organization classified 
Ewing’s sarcoma with primitive neuroectoder-
mal tumor (PNET) as a single pathological enti-
ty [3]. Therefore, the term Ewing’s sarcoma/
PNET family of tumors is currently employed. 
Ewing’s sarcoma, the second most common 
bone tumor in children, accounts for approxi-
mately 10% of primary malignant bone tumors. 
Of these cases, 90% occur in the first or second 
decade of life with a slight male predominance, 
with a ratio of 1.4:1. Most of the primary tumors 
occur in the long bones (47%), pelvis (19%), or 
ribs (12%) [1]. Primary Ewing’s sarcoma arising 
in the cerebral cranium (including frontal, tem-
poral, occipital, parietal, ethmoid, and sphe-

noid bones) is exceptionally rare, with only 71 
cases involving intracranial extension reported 
in the English literature (Table 1) including 1 
case with multiple lesions and 70 cases with 
single lesion. Among the cases associated with 
cranium, the temporal bone was involved in 20 
cases, the frontal bone in 17 cases, the occipi-
tal bone in 13 cases, and the parietal bone in 
13 cases. The cranium and cranial base 
account for approximately 70% and 30% of 
these cases, respectively. Shinsuke Sato et al 
in 2009 reported the first adult case of Ewing’s 
sarcoma with multiple primary cranial lesions 
[4]. Here we report a case of 5-year-old male 
patient with multiple primary Ewing’s sarcoma 
involving the cranial bones, which is the first 
reported pediatric case to date. 

In our literature review, the initial clinical fea-
tures of primary Ewing’s sarcoma involving  
the cranial bones were generally atypical. 
Headache was the most common symptom 
and papilledema was the most common sign. 
Most patients with Ewing’s sarcoma of cranium 
presented with gradually increasing swelling. 
Most patients who were afflicted with Ewing’s 
sarcoma of the cranial bases presented with 
headaches and vomiting, which was symptom-
atic of increased intracranial pressure. The 
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Table 1. Seventy-one reported cases of primary Ewing’s sarcoma of the cerebral cranium
NO. References Age/Sex Tumor location Therapy Outcomes and follow-up period
1 Fitzer & Steffey (1976) [11] 9 y/F Petrous S Not reported
2 Alvarez et al. (1979) [12] 6 y/M Orbital roof S (×2) +RT+CT Alive, NR, NM (7 m)
3 Hara et al. (1980) [13] 5 y/F Temporal S (×2) +RT Alive(3 y)
4 Mohan V et al. (1981) [13] 10 y/M Parieto-occipital S+RT+CT Alive, metastasis (+) (2 y)
5 Mansfield (1982) [14] 34 y/M Frontal S+RT+CT Alive, NR (1 y)
6 Shigemitsu et al. (1985) [15] 14 y/F Orbital roof S+RT+CT Alive (1 y)
7 Haward & Lund (1985) [16] 14 y/F Ethmoid S+RT+CT Alive (1 y)
8 Jayaram G et al. (1986) [17] 17 y/M Parietal RT Alive (immediately)
9 Steinbok et al. (1986) [18] 3 y/F Petrous S+RT+CT Alive, NR (18 m)
10 Caroll & Miketic (1987) [19] 4 y/F Temporal S+RT+CT Alive, NR, NM (3 y)
11 Woodruff et al. (1988) [20] 6 y/M Ethmoid Bp+RT+CT Alive, NR (9 m)
12 Freeman et al. (1988) [21] 17 y/M Occipital S+RT+CT Alive, NR (6 m)
13 Naidu (1989) [22] NA/F Frontal S+RT Alive, NR, NM (1 y)
14 Colak et al. (1991) [23] 8 y/M Parietal S+RT+CT Alive (9 m)
15 Colak et al. (1991) [23] 8 y/F Frontal S+RT+CT Alive (69 m)
16 Colak et al. (1991) [23] 10 y/F Frontal S+RT+CT Alive (16 m)
17 Davidson et al. (1991) [24] 11 y/F Temporal Bp+RT+CT Died due to recurrence (46 m)

BMT
18 Roosen et al. (1991) [25] 10 y/F Frontoparietal S+CT Alive, NR, NM (2 y)
19 Hollody et al. (1992) [26] 7 y/F Occipital S+RT+CT Alive, metastasis (+) (2 y)
20 Watanabe et al. (1992) [27] 19 y/M Temporal S+RT+CT Alive, NR, NM (1 y)
21 Yildizhan et al. (1992) [28] 13 y/F Frontotemporal S+CT Alive (15 m)
22 Mishra et al. (1993) [29] 16 y/M Frontal S+RT+CT Alive, NR (3 y)
23 Mishra et al. (1993) [29] 19 y/M Parietal S+RT+CT Alive, NR (2.5 y)
24 Krishnan et al. (1993) [30] 12 y/M Petrous S+RT+CT Not reported
25 Majumdar et al. (1994) [31] 6 y/F Temporoparietal Bp+RT+CT Alive (2 y)
26 Zenke et al. (1994) [32] 12 y/M Occipital S+RT+CT Alive (18 m)
27 Tournut et al. (1994) [33] 11 y/F Occipital S+ CT Died due to metastasis (18 m)
28 Nakane et al. (1994) [34] 32 y/F Petrous S+RT+CT Alive, NR, NM (2 y)
29 Hadfield et al. (1996) [35] 1 y/F Parietal S+ CT Died of sepsis, clinically free of tumor (9 m)
30 Kuzeyli et al. (1997) [36] 10 y/F Frontotemporal S+RT+CT Died of lung metastases (6 m)
31 Bhatoe et al. (1998) [37] 27 y/M Frontotemporal S+RT+CT Alive, recurrence (7 w) 
32 Varan et al. (1998) [38] 10 y/M Sphenoid S Not reported
33 Carlos et al. (1999) [39] 2 y/F Frontal S+CT Alive (immediately)
34 Carlos et al. (1999) [39] 5 m/M Petrous S+RT+CT Alive, NR (8 y)
35 Sharma et al. (2000) [15] 16 y/F Sphenoid S+RT+CT Alive, NR (1 m)
36 Desai et al. (2000) [1] 1.6 y/M Petrous S+RT+CT Alive, NR (27 m)
37 Desai et al. (2000) [1] 10 y/M Temporal S+RT+CT Alive, NR (26 m)
38 Desai et al. (2000) [1] 18 y/F Frontal S+RT+CT Alive, NR (3 y)
39 Desai et al. (2000) [1] 40 y/M Frontal S+RT+CT Alive, NR (8 m)
40 Desai et al. (2000) [1] 9 y/F Frontal S+RT+CT Alive, NR (8 y)
41 Desai et al. (2000) [1] 6.6 y/M Parietal S+RT+CT Alive, NR (86 m)
42 Desai et al. (2000) [1] 18 y/F Parietal S+RT+CT Alive, NR (74 m)
43 Desai et al. (2000) [1] 19 y/M Frontal S+RT+CT Not reported
44 Desai et al. (2000) [1] 18 y/M Occipital S+RT+CT Alive, NR (64 m)
45 Desai et al. (2000) [1] 3 y/M Parietal S+RT+CT Alive, NR (76 m)
46 Desai et al. (2000) [1] 13 y/F Parietal S+RT+CT Alive (2 y)
47 Desai et al. (2000) [1] 17 y/M Frontal S+RT+CT Alive, NR (74 m)
48 Desai et al. (2000) [1] 14 y/M Occipital S+RT+CT Alive, NR (26 m)
49 Desai et al. (2000) [1] 20 y/F Parietal S+RT+CT Alive, NR (80 m)
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short average duration of symptoms (3 months) 
suggested rapid growth of the tumors, but most 
patients did not present obvious neurological 
deficits.

Ewing’s sarcoma is part of a large family of 
round-blue-cell tumors. It is composed of 
sheets of small cells with high nuclear to cyto-
plasmic ratio. The cytoplasm is scant, eosino-
philic and usually contains glycogen, which is 
detected by periodic acid Schiff stain. The 
nuclei are round, with finely dispersed chroma-
tin, and one or more tiny nucleoli. Occasional 
rosette formation is also seen. Immunohisto- 
chemical analysis of Ewing’s sarcomas reveals 
expression of vimentin and CD99, with charac-
teristic perinuclear staining [5-7]. CD99 may 
also be expressed in lymphoblastic lymphoma 
and leukemia, but it is negative in neuroblasto-
ma. Thus the differential diagnosis of intracra-
nial small-round-cell-tumors should include 
neuroblastoma, rhabdomyosarcoma, lympho-
ma and leukemia. In our reported case, neuro-
blastoma was excluded in the diagnosis since 
neuron-specific enolase was negative and 
CD99 was positive. Lymphoblastic lymphoma 

and leukemia were excluded since leukocyte 
common antigen (CD45), CD3, CD20, and PAX5 
were negative. Rhabdomyosarcoma was 
excluded since desmin was negative [6].

The resection of each tumor should be as radi-
cal as possible, to minimize tumor mass and 
reinforce the effectiveness of adjuvant therapy 
[8]. Whether there is any difference in out-
comes between nearly total and total excision 
of Ewing’s sarcoma of the cranium is not known 
[9].

While the clinical, imaging, and pathological 
features of the current case are very similar to 
those of previous 71 reported cases, its poor 
prognosis and the multiple locations of lesions 
are different from those previously observed. 
Several reasons exist for the poor outcome. 
First, multiple masses lead to rapidly increas-
ing intracranial pressure. Second, we failed to 
perform gross resection, as biparietal bony 
masses were not resected and a fraction of the 
mass that was located at the base of middle 
fossa was left behind. Third, the Ki-67 labeling 
index was 40%, and high Ki-67 index is often 

50 Desai et al. (2000) [1] 18 m/M Petrous S+RT+CT Alive (9 m)
51 Faith et al. (2001) [40] 17 y/F Occipital S+RT+CT Alive, NR, NM (14 m)
52 Paramjeet et al. (2002) [41] 4 y/M Sphenoid S+RT+CT Not reported
53 Kostas et al. (2003) [42] 22 y/M Sphenoid Bp+RT+CT Free of symptoms (18 m)
54 Takasumi et al. (2003) [13] 16 m/M Occipital S+RT+CT Died of systemic metastasis (7 y)
55 Faiz et al. (2004) [43] 2 y/M Temporoparietal S Not reported
56 Ashwani et al. (2005) [44] 5 y/M Sphenoid S+RT+CT Not reported
57 Li et al. (2005) [45] 9 y/M Occipital S+RT+CT Alive, recurrence (32 m)
58 Li et al. (2005)[45] 7 y/M Occipital S+ RT+CT Alive, disease-free (3 y)
59 Pfeiffer et al. (2006) [46] 5 m/M Petrous S+RT+CT Developmentally normal (25 m)
60 Garg et al. (2007) [47] 7 y/F Occipital S Not reported
61 Srikant et al. (2008) [48] 17 y/M Petroclival S+RT+CT Alive, NR (1 y)
62 Amit et al. (2009) [49] 11 y/M Frontal S+RT+CT Alive, NR (1 y)
63 Shinsuke et al. (2009) [4] 25 y/M Right parietal S+RT+CT Alive, NR (1 y)

left frontal
64 Stacey et al. (2009) [50] 17 y/M Ethmoid S+RT+CT Alive, NR (2 y)
65 Stacey et al. (2009) [50] 15 y/F Ethmoid CT+S+RT Alive, NR (3 y)
66 Kadar et al. (2010) [51] 16 y/M Petrous S+RT+CT Alive, NA (9 m)
67 Sumit et al. (2012) [52] 29 y/M Sphenoid sinus S+RT+CT Metastasis after 2 weeks, died after 3 weeks

sella, clivus
68 Alok et al. (2012) [53] 9 y/F Frontal S+CT Not reported
69 Asifur et al. (2013) [54] 18 y/M Frontoparietal S Recurrence (1 m)
70 Fakbr et al. (2014) [55] 1 m/M Anterior fontanelle S+CT Died of recurrence (2 m)
71 Pravin et al. (2014) [56] 52 y/M Occipital S+RT+CT Died of recurrence (4.5 m)
S = surgery. RT = radiation therapy. CT = chemotherapy. BP = biopsy. NR = no recurrence. NM = no metastasis.
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correlated with poor prognosis [10]. Fourth, the 
prognosis for patients with primary Ewing’s sar-
comas of cranium is generally good when the 
tumors are treated with radical excision fol-
lowed by radiotherapy and multidrug chemo-
therapy; however, the patient did not receive 
radiochemotherapy postoperatively.
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