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Abstract
BACKGROUND 
Extraskeletal Ewing sarcoma (EES) is a member of the Ewing sarcoma family of 
tumors which is pathologically known as a small, round, blue cell tumor 
involving bone and soft tissue. The prevalence of EES is only 15%-25% of all 
Ewing sarcoma and EES often occurs in patients aged from 20-mo-old to 30-years-
old resulting in an unfavorable prognosis.

CASE SUMMARY 
The present case report described a 7-year-old patient with a palpable EES mass of 
33 mm × 27 mm × 28 mm in the deep neck with symptoms of persistent dyspnea 
over the past 5 mo. After laboratory examinations, abnormal physiological and 
biochemical indicators were not found. Ultrasound images presented the mass to 
be complex, solid and fluid-filled with circumscribed margins and posterior 
acoustic enhancement. The mass also presented with partial internal vascularity. 
The contrast-enhanced magnetic resonance imaging scan illustrated the 
outstanding enhancement with fast perfusion mode in the early arterial phase.

https://www.f6publishing.com
https://dx.doi.org/10.12998/wjcc.v10.i19.6595
mailto:269972605@qq.com
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CONCLUSION 
Our study suggested that a quick-growing mass in the pediatric patient is possibly a malignant 
tumor whether the mass has well-defined margins or not.

Key Words: Extraskeletal Ewing sarcoma; Pediatric imaging; Head and neck; Contract-enhanced MRI; 
Ultrasound; Case report

©The Author(s) 2022. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: The depth, growth rate and solitary location are valuable indicators for the pre-operative 
diagnosis of Extraskeletal Ewing sarcoma (EES). Meanwhile, the serpentine-like vascularity was present 
inside EES, accompanied by the outstanding enhancement with fast perfusion mode in the early arterial 
phase on the contrast-enhanced magnetic resonance imaging. Multimodal imaging is helpful for clarifying 
the tumor stage and follow-up.

Citation: Chen ZH, Guo HQ, Chen JJ, Zhang Y, Zhao L. Imaging-based diagnosis for extraskeletal Ewing sarcoma 
in pediatrics: A case report. World J Clin Cases 2022; 10(19): 6595-6601
URL: https://www.wjgnet.com/2307-8960/full/v10/i19/6595.htm
DOI: https://dx.doi.org/10.12998/wjcc.v10.i19.6595

INTRODUCTION
In modern medicine, the Ewing sarcoma family of tumors is composed of Ewing sarcoma, extraskeletal 
Ewing sarcoma (EES), primitive neuroectodermal tumor and Askin tumor[1,2]. EES is the extraskeletal-
originated tumors found in soft tissue with or without the involvement of bone which is mainly located 
in the trunk and lower limbs[1]. It was firstly reported as a paravertebral soft-tissue mass in a child 
whose pathological presentation was "round cell"[3]. The prevalence of EES is 15%-20% of all Ewing 
sarcoma[4]. Although it is a rare disease, 85% of the patients are young people aged from 20-mo-old to 
30-years-old and is associated with a genetic translocation of t (11; 22) (q12; q24)[4]. To date, EES is still 
an uncommon disease with little research and leads to an unfavorable prognosis of low survival and 
high recurrence. Moreover, difficulties remain in the pre-operative diagnosis of EES, even when 
pathological confirmation has been made[5].

CASE PRESENTATION
Chief complaints
A 7-year-old girl with a palpable mass in the right neck and symptoms of persistent dyspnea for the 
past 5 mo.

History of present illness
The patient had no fever, headache, trauma or skin redness. Her only symptoms were periodic episodes 
of dyspnea and nocturnal obstruction.

History of past illness
The patient has a history of bronchitis which was diagnosed in the local outpatient setting. The 
subsequent symptomatic treatment of bronchitis was almost ineffectual. The patient had no history of 
diabetes, heart disease, alcohol consumption or smoking.

Personal and family history
The patient and family denied that they have histories of cancer, contagion or genetic disease.

Physical examination
The physical examination showed no abnormalities.

Laboratory examinations
The physiological and biochemical values obtained from laboratory tests were normal.

https://www.wjgnet.com/2307-8960/full/v10/i19/6595.htm
https://dx.doi.org/10.12998/wjcc.v10.i19.6595
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Figure 1 Sonography of the soft tissue mass in the neck. A and B: At the grey scale images, a soft tissue mass consisted of hypoechoic and anechoic 
was found in the right neck with the measurement of 33 mm × 27 mm × 28 mm on the longitudinal section and transection; C: Internal vascularity was present on 
Doppler images.

Imaging examinations
She was preliminarily examined by laryngoscopy, sonography and magnetic resonance imaging (MRI). 
For the protection of the thyroid, the patient was not subjected to X-ray and Computer tomography (CT) 
scans.

The greyscale and Doppler imaging were performed by a conventional ultrasound machine equipped 
with an L12-5 Linear array transducer (Philips healthcare, Bothell, WA, the United States, with L12-5 
Linear array transducer) in the initial evaluation. According to the longitudinal section and transection 
of greyscale images, the soft-tissue mass was measured to be 33 mm × 27 mm × 28 mm, which was 
located above the right thyroid and inner side of the carotid (Figure 1A and B). It was found that the 
soft-tissue mass consisted of both hypoechoic solid-component and anechoic fluid, and it appeared as 
an alveolate mass with circumscribed margins and posterior acoustic enhancement. The Doppler images 
also suggested that some internal vascularity was present in the soft-tissue mass whereas vascular 
calcification was not detectable (Figure 1C).

The well-defined mass measured 35 mm × 33 mm leading to an airway stenosis and was 
demonstrated in the right laryngeal and piriform recess by 3.0T MRI (Discovery MR 750; GE Medical 
Systems, Milwaukee, WI, the United States) afterward, which was heterogeneous equisignal, like that in 
skeletal muscle, on T1 -weighted images (Figure 2A), and high signal intensity on T2 -weighted images 
(Figure 2B, 2D, and 2F). The contrast-enhanced MRI (gadolinium diethylenetriamine pentetic acid, 
Magnevist, Bayer Schering Pharma, Berlin, Germany) illustrated the outstanding enhancement with fast 
perfusion mode in the early arterial phase (Figure 2C, 2E, and 2G). Meanwhile, several lymph nodes 
nearby were revealed as well.

FINAL DIAGNOSIS
The diagnosis was Extraskeletal Ewing sarcoma.

TREATMENT
The patient was subjected to the resection of the soft-tissue mass and airway remodeling. It was 
observed that the dark red mass tissue obtained from the patient was absolutely enveloped in the well-
defined capsule showing a pliable but stiff tactile impression (Figure 3A and B), which was quite similar 
to the characteristics of neurilemmoma.

OUTCOME AND FOLLOW-UP
The mass tissue was diagnosed as Extraskeletal Ewing sarcoma according to the pathological exami-
nation (Figure 4). The patient was followed up every 3 mo and each follow-up examination included a 
medical history, a physical examination, comprehensive biochemical tests, CT and a routine blood 
examination with no signs of recurrence or metastasis detected.
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Figure 2 The soft tissue mass was indicated on the transverse plane, coronal plane and sagittal plane from 3.0 T magnetic resonance 
imaging scan. A: A well-defined lesion located in the right laryngeal and piriform recess present as heterogeneous equisignal intensity on T1 -weighted image; B, 
D and F: High signal intensity on T2 -weighted images; C, E and G: Moreover, the contrast enhanced MRI scan displayed the prominent and heterogeneous contrast 
enhancement with fast perfusion mode in the early arterial phase on T1+C images.

DISCUSSION
According to the pre-operative sonography, the lesion presented to be a complex cystic and solid tumor 
that was enveloped within a well-defined capsule and was located in the deep neck. Meanwhile, the 
serpentine-like vascularity was found to be present inside the soft-tissue mass, accompanied by the 
outstanding enhancement with fast perfusion mode in the early arterial phase on the contrast-enhanced 
MRI. The soft-tissue mass might be misdiagnosed as the following diseases. The first one is dysplastic 
diseases, such as thyroglossal duct cyst, branchial cleft cyst and cystic lymphangioma. Although dys-
plastic diseases commonly occur in the pediatric patient, neither the quick growth of the tumor nor the 
increased inner blood flow support its likelihood of dysplastic diseases. The second one is benign 
tumors with fluid components, such as Warthin’s tumor and neurilemmoma. However, the two types of 
benign tumors have well-defined margins, and they commonly occur in adults. The third one is 
malignant tumors with hemorrhage or necrosis, such as metastatic lymph nodes, lymphoma and some 
soft-tissue sarcoma. However, the lesion of this case was unlikely to be the metastatic lymph nodes 
because the primary tumors were absent in ambient tissue. The fourth one is infectious diseases, such as 
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Figure 3 Pathological gross images of the lesion. A: The dark red mass was completely enveloped in well-defined capsule; B: It was elucidated to be 
multilocular cystic when split.

Figure 4 Histologic specimen (immunohistochemical stain, immunohistochemistry; original magnification, × 400) confirmed a diagnosis 
of the extraskeletal Ewing sarcoma, with the small round blue-stained cells observed. Immunochemical histological findings: NSE(+), NF(-), INI-
1(+++), TTF-1(-), CK20(-), TDT(-), Wilms tumor(-), Bcl-2(+++), Ki-67(+), CD34(-), CD99(+++), Vimentin(+++), Syn(+).

abscess, tuberculosis and parasitic disease. However, it was not reasonable to confirm the lesion of this 
case was a type of infectious disease because there was no supportive evidence.

The depth, growth rate and solitary location are important and valuable indicators for identifying 
whether a lesion is an EES lesion or not[6]. Previous studies have indicated that EES are commonly 
located in the paravertebral region (approximately 32%), lower extremities (approximately 26%), chest 
wall (approximately 18%), retroperitoneum, pelvis and hip (approximately 11%) and upper extremities 
(approximately 3%)[6-10]. Hypoechoic mass with or without anechoic areas was frequently reported on 
sonography[11], in which the increased internal blood flow maybe closely associated with Doppler 
images. In the case of CT diagnosis, the imaging characteristics of EES was quite similar (similarity 
approximately 87%) to the muscle[11], and therefore leaving mass effect as seldom an indicator on the 
image. The same problem was also present in the diagnosis of an EES lesion by MRI. Similar to skeletal 
muscle, 91% of EES patients show heterogeneous signal intensity on T1-weighted images and almost 
100% of patients show a high signal intensity on T2-weighted images. In the case of an MRI diagnosis, 
the observation of serpentine high-flow vascularity was commonly considered to be the characteristic 
sign of EES while sometimes it also could be observed in hemangioendothelioma and other vascular 
lesions[8]. The best indicator, a direct invasion of bone usually happens in the terminal stage, is that 
MRI can help in clinical staging and follow-up for EES recurrence[12]. Despite the benign-like 
appearance, sometimes nonspecific imaging features of large, deep in soft-tissue and well-defined may 
aid the EES diagnosis[6,8,13,14].

In general, surgical resection is well accepted as a first-line therapy for EES patients[15-18]. After 
resection, some patients should be managed with radiation therapy (RT) or chemotherapy as 
neoadjuvant therapy for prolonging survival rate[17,18]. With the development of modern medicine, the 
early diagnosis by multiple imaging technique as well as complete resection could largely improve the 
prognosis of EES[19]. It was reported that the overall survival (OS) rates of EES patients in 5 years 
increased from 28% to 61% between 1970 and 1999, and the 5-year OS reaches to above 70% by now[17,
20,21], despite the recurrence rate of EES is still quite high[17]. A previous study with 42 EES cases has 
indicated that the unfavorable prognosis of EES is closely associated with the pelvic tumors, incomplete 
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resections and the presence of metastatic lesions[20]. This study also demonstrated that EES patients 
could largely benefit from a wide surgical resection with negative microscopic margins and adjuvant 
local RT. Another study has suggested that the patients’ age below 16 yo and wide surgical resection 
with negative margins are independent indicators for the prognosis of EES, whereas no statistical 
significance could be found in tumor size, location, stage, and doses of RT[21].

CONCLUSION
In summary, the depth, growth rate and solitary location are valuable indicators for the pre-operative 
diagnosis of EES. The masses with well-defined margins in young patients also has the possibility of 
being malignant tumors. Multimodal imaging is helpful for determining the tumor stages and follow-
up. In addition, more investigations should be carried out for young EES patients with a poor prognosis.
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