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Atrticle info: - ABSTRACT
11 Feb 2025 :
29 Feb 2025 Background: Extraskeletal Ewing’s sarcoma (EES), described in 1969 by Teftt et al., is an
16 Mar 2025 :  extremely uncommon collection of highly malignant cells that typically manifests in pediatrics
01 May 2025 . and adolescents, with most cases ranging between 10 and 20 years old. Patients usually present

with swelling and localized pain associated with a rapidly growing mass.

Case Presentation: This study aimed to report a case of EES of the foot in a 4-year-old Iranian
boy, who was admitted with pain and a wart-like lesion on the plantar surface of his left foot
over the past 4 months. Magnetic resonance imaging (MRI) revealed a subcutaneous soft tissue
mass in the area between the first and second toes, extending from the plantar surface to the
dorsal aspect of the foot. The core-needle biopsy results were indicative of EES. A tourniquet
was applied to the proximal part of the lower extremity during surgery. After the surgery and
subsequent histology evaluation, EES was confirmed.

Conclusion: Although EES is an uncommon entity, it is important to consider this tumor in
the differential diagnosis of skin subcutaneous lesions, especially in younger individuals and if

Keywords: . thereis a visible cutaneous lesion. These tumors are sometimes clinically misdiagnosed because
Extraskeletal Ewing’s . they resemble other cutaneous cancers on examination. Given the rarity of EES, there is no
sarcoma (EES), Pediatrics, :  standard and definite guideline for management, and EES requires multidisciplinary care in order
Bone tumor :  toachieve the best outcomes in management.

* Corresponding Author:

Babak Roshanravan, MD.

Address: Department of Orthopedics, Bone and Joint Reconstruction Research Center, School of Medicine, Iran University of Medical Sciences, Tehran, Iran.
E-mail: Babak.137595@yahoo.co

Copyright © 2025 The Author(s);
This is an open access article distributed under the terms of the Creative Commons Attribution License (CC-By-NC: https://creativecommons.org/licenses/by-nc/4.0/legalcode.en),
which permits use, distribution, and reproduction in any medium, provided the original work is properly cited and is not used for commercial purposes.



http://orcid.org/0000-0001-8722-3554
http://orcid.org/0000-0002-2620-0823
https://orcid.org/0000-0003-0429-3691
https://orcid.org/0000-0002-2451-9873
mailto:Babak.137595%40yahoo.co?subject=
http://Journal of Research in Orthopedic Science
http://dx.doi.org/10.32598/JROSJ.12.2.1606.3
http://jros.iums.ac.ir/page/114/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/JROSJ.12.2.1606.3
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en
https://creativecommons.org/licenses/by-nc/4.0/legalcode.en

May 2025. Volume 12. Number 2

Introduction

wing sarcoma (ES), described by J. Ew-
ing in 1921, is the second most common
type of primary malignant bone tumor in
children and young individuals. Although
ES is typically considered a pediatric tu-
mor, it can impact individuals up to the
age of thirty [1]. It has been reported that
about 25% of these aggressive tumors originate from
soft tissue, known as extraskeletal ES (EES) [2]. EES,
first documented in 1969 by Teftt et al., is an extremely
uncommon entity that typically manifests in pediatrics
and adolescents. Its incidence is reported to be about 1 in
5-10 million people, with most cases ranging between
10 and 20 years old [3, 4].

EES belongs to the ES family of tumors (ESFT), and
its spherical malignant cells resemble one another in
their molecular lineage [2, 5, 6]. According to available
data, EES usually originates from the chest wall, proxi-
mal thigh, and extremities [7]. However, involvement of
the breast, liver, and urinary tract has also been docu-
mented [8, 9]. The typical clinical manifestation of EES
is an expanding lesion of about 2-3 c¢m, inducing com-
pression symptoms, usually focal pain [7]. The mass is
usually soft, movable, and superficial. Imaging studies,
most importantly (MRI), are usually the first step in di-
agnosis, confirmed by histology and immunohistochem-
istry evaluations. Surgical resection, chemotherapy, and
radiotherapy (in unresectable cases) are treatment op-
tions for EES management [2, 10].

Knowledge regarding the clinical features and inci-
dence of EES in pediatric patients is limited. This study
aimed to report an unusual case of EES of the foot in a
4-year-old Iranian boy, who was admitted with pain and
a wart-like lesion on the plantar surface of his left foot in
the first web space for the past 4 months. The diagnosis
of subcutaneous EES in the foot is rare, with only a few
cases reported at such a young age [11]. Although it is an
uncommon site, it is important to consider EES, espe-
cially if there is a visible cutaneous lesion. The rarity of
EES, along with relatively nonspecific findings in histol-
ogy and immunophenotype, makes the diagnosis of su-
perficial EES challenging, and radiologists, pathologists,
and, more importantly, clinicians should consider these
tumors in their differential diagnosis.

Case Presentation

A 4-year-old Iranian boy was admitted to the Shafaya-
hyaian Hospital, Iran, with pain and a wart-like lesion on
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the plantar surface of his left foot in the first web space
over the past 4 months. The patient and his family report-
ed no personal or family history of cancer, no comorbidi-
ties, no significant past medical history, no genetic is-
sues, and no prior surgical history. Physical examination
was unremarkable except for a plantar mass of the right
foot between the first and second toes with mild pain,
and the skin above the mass was softened (Figure 1).

The patient’s laboratory tests were all within normal
limits. Radiological workup with MRI revealed a 2x2
cm subcutaneous soft tissue mass in the area between
the first and second toes, extending from the plantar side
to the dorsal aspect of the foot (Figure 2). The results
of the core-needle biopsy showed an infiltrative small
blue round cell tumor suggestive of Ewing sarcoma. We
scheduled the patient for excisional biopsy. The surgery
was performed under general anesthesia with the appli-
cation of a tourniquet to the proximal part of the lower
extremity. After the surgery and following histology
analysis, we confirmed this uncommon tumor.

Histopathology sections showed skin extensively in-
volved by uniform small round cells; destroying the ad-
nexa and replacing subcutaneous fat without invasion of
the epidermis. Tumor cells had round nuclei with finely
stippled chromatin, inconspicuous nucleoli, and scant
cytoplasm that was clear to eosinophilic with indistinct
membranes; all were arranged in sheets and islands
separated by dense fibrous tissue. Mitotic activity was
brisk, and foci of Homer-Wright rosettes were evident.
The neoplastic cells were strongly positive for FLI-1,
showed diffuse membranous expression for CD99 and
NSE, and were negative for WT-1, GFAP, and MyoD1
(Figures 3 and 4).

Discussion

ESFT is a group of tumors described by morphologically
similar small, rounded cells and the presence of common
histological and genetic features. This family consists of 4
types of tumors, including ES of the bone, pPNET, Askin
tumor, and EES [2, 12, 13]. ES mostly affects bone tis-
sue in children and adolescents. Although ES is typically
considered a pediatric tumor, it can impact individuals up
to their middle years [1]. The classification and diagnosis
of these tumors is based on the histology and molecular
evaluations [14, 15]. Although ES usually arises from the
bone tissue, 20-30% of ESs originate from extraskeletal
sites, known as EES [12, 16].

1 Ewing’s Sarcoma in Pediatric Patient. J. Res Orthop Sci. 2025; 12(2):91-96.
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Figure 1. Wart-like lesion on the planter surface of the left foot in the first web space

EES is a rare, aggressive tumor with an incidence of
0.1 to 0.4 per a million, 10 times lower than ES [17, 18].
Those with ESS are reported to be older than skeletal ES,
with a bimodal distribution at <5 years and >35 years [ 16,
19]. Some of the most commonly reported sites for this
extraskeletal sarcoma include the paravertebral region,
chest wall, retroperitoneum, pelvis and hip, and the ex-
tremities [20]. EES symptoms are associated with the size
and site of the tumor. In most cases, patients present with
swelling and localized pain, in association with a rapidly
growing mass [14]. Unfortunately, about 30% of cases
show distant metastasis at the time of diagnosis [21].

Although patient outcomes in the two groups (EES
and skeletal ES) have been reported to be similar when
treated with ES protocols [5, 22, 23], more recent inves-
tigations documented better survival rate for EES [16,
24, 19]. Cash et al. investigated outcomes in patients
with EES versus ES of the bone. They reported that al-
though key tumor genomic features are the same, there
are differences between the two groups regarding clini-
cal characteristics. Prior studies also reported that there
may be clinical differences between skeletal ES and EES
[16, 24]. EES showed a better prognosis, independent
of age, race, and primary site. They indicated that older
age and an increased baseline erythrocyte sedimentation
rate (ESR) are unfavorable prognostic factors in EES
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Figure 2. Magnetic resonance imaging indicated a subcutaneous soft tissue mass between the first and second toes, extending

from the plantar side to the dorsal aspect of the foot
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Figure 3. Histopathology results
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Note: Subcutaneous fat and adnexa were replaced by uniform small round cells (a, x40, H&E stain), mainly arranged in sheets
and islands, separated by dense fibrous tissue (b, x200, H&E stain). Tumor cells had round nuclei with finely stippled chroma-
tin, scant cytoplasm that was clear to eosinophilic; foci of Homer-Wright rosettes were evident (c, x400, H&E stain).
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Figure 4. The neoplastic cells were strongly positive for FLI-1 (a, IHC, x100) and NSE (b, IHC, x100), while negative for WT-1

(c, THC, x100)

patients [19]. Other risk factors were reported as pelvic
involvement, baseline leukocytosis, elevated Lactate
dehydrogenase (LDH), and low hemoglobin (Hb) [22,
25]. The initial size of the tumor was also suggested as a
strong prognostic factor in localized EES [26].

Imaging techniques, such as ultrasound, CT, and MRI,
are used to diagnose and monitor the extent of the dis-
ease. MRI is the modality of choice among diagnostic
imaging techniques and is used for local staging, fol-
lowed by core-needle biopsy and pathological evaluation
to reach a definitive diagnosis [2]. Pathological markers
of the tumor are necessary for the definitive diagnosis of
EES. In IHC, several markers, such as CD99 and FLI1
are studied [2]. According to NCCN and due to the rarity
of EES and differences in its clinical presentation and in
patients’ characteristics, there is no standard or definite
guideline for the management of this condition [27, 28].
In EES cases occurring in children, this uncertainty is
even greater, and more data from well-designed investi-
gations are still needed [29]. EES management includes
surgery and chemotherapy [30, 31]. Invasive manage-
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ment and surgical removal of superficial lesions in re-
sectable tumors where negative margins are available
can decrease the risk of metastatic spread and improve
outcomes in patients. When tumors are unresectable,
radiotherapy is the option of choice [32]. Long-term
follow-up is essential to detect and manage potential
complications in children with EES.

Our knowledge regarding the clinical features and inci-
dence of EES in pediatrics is limited. A recent systematic
review by Ghandour et al. on 5752 patients showed that
30% of the EES patients are children and adolescents.
Interestingly, no association was reported between EES
presentation and biological sex [29], consistent with pre-
vious investigations [16, 19]. This study highlighted that
the thorax is the main origin of EES in children. The ex-
tremities, head and neck region, the pelvis, and the abdo-
men are among other common sites. However, few case
reports describe some uncommon sites for EES, such as
the great toe, frontal sinus, and kidneys [14, 11, 33]. A
previous study reported a case of a 4-year-old patient
with a solid, well-defined mass on the lateral plantar sur-
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face of his right great toe. Due to the increasing size of
the tumor and onset of local pain, a surgical biopsy was
performed, suggesting EES and confirmed by histologi-
cal and THC analysis [11].

Conclusion

EES is a rare malignant tumor with challenging diag-
nosis and management. Given the limited number of
EES cases in the literature, there is no standard or defi-
nite guideline for its management. Although it is an un-
common site, it is important to consider this tumor in
the differential diagnosis of cutaneous-subcutaneous le-
sions, especially in younger individuals or when a visible
cutaneous lesion is present. These tumors are sometimes
clinically misdiagnosed because they resemble other cu-
taneous cancers on examination. We reported a 4-year-
old boy who was admitted with pain and a wart-like le-
sion on the plantar surface of his left foot, diagnosed as
EES and confirmed by histopathology.
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