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Extra-osseous Ewing sarcoma of the thyroid gland mimicking a hemorrhagic cyst 
of Hashimoto thyroiditis

Case Report
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Abstract
Ewing’s family of tumors, including Ewing sarcoma, Askin tumor, and peripheral primitive neuroectodermal 
tumors, were first identified by James Ewing in 1921. Ewing sarcoma is more common in bones. However, extra-
osseous Ewing sarcoma (EoES) is a very rare separate entity and was first described by Tefft and al. in 1969. It 
is a highly malignant round-cell tumor and contains a reciprocal translocation between chromosomes 11 and 22, 
t(11;22).

In this report, we present the case of a 34 years old female patient who was unfortunately diagnosed with Ewing 
sarcoma of the thyroid after being operated for a hemorrhagic cyst in a context of Hashimoto thyroiditis.The patient 
was followed at the endocrinology department for an auto-immune thyroiditis for two years. She complained of neck 
pain and a suspicious hemorrhagic cyst was discovered on thyroid ultrasound. She underwent total thyroidectomy; 
three weeks later, she suffered from right sided firm swelling in her neck. The pathology was in favor of EoES of 
the thyroid.

To date and to the best of our knowledge, this is the first case of Ewing sarcoma of the thyroid in auto-immune 
thyroiditis. EoES of the thyroid is a very rare entity and should be considered in the differential diagnosis of a solid 
tumor in the thyroid. Diagnosis is based on ultrastructural examination, immunostaining and evidence of abnormal 
translocation t(11;22). It is usually an aggressive disease.Early diagnosis with adequate surgical management and 
chemotherapy are the mainstay of the treatment and may change the outcome.
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Clinical practice points
Extra-osseous Ewing sarcoma of the thyroid is a very rare entity 
that should be considered in the differential diagnosis of a solid 
tumor in the thyroid. 

Diagnosis is based on immunostaining, ultrastructural examination 
and evidence of abnormal translocation t(11;22).

It is usually an aggressive disease, thus early diagnosis with adequate 
surgical management and chemotherapy are the hallmarks of the 
treatment.

Introduction
Ewing’s family of tumors, including Ewing sarcoma, Askin tumor, 
and peripheral primitive neuro-ectodermal tumors (pPNET), were 
first identified by James Ewing in 1921. Ewing sarcoma is more 
common in bones. However, extra-osseous Ewing sarcoma (EoES) 
is a rare separate entity and was first described by Tefft et al. in 1969. 
It is a highly malignant round-cell tumor and contains a reciprocal 

translocation between chromosomes 11 and 22: t(11;22) [1-3].
Case report
Our patient is a 33 years old woman, diagnosed with Hashimoto 
thyroiditis in April 2014. She had a normal thyroid ultrasound 
upon initial evaluation and was started on L-Thyroxine. She was 
followed in the endocrinology department for her auto-immune 
thyroiditis with serial laboratory and clinical evaluations every 
three months.  

In December 2015, she noticed a neck swelling; a thyroid 
ultrasound confirmed a homogeneous increase in size of the 
thyroid, with no evidence of nodular lesion nor associated 
lymphadenopathies. She was euthyroid and continued her regular 
three months follow up. In June 2016, she suffered from neck pain, 
and the thyroid ultrasound revealed a 4.2 x 2.9 x 2.7 cm hypo-
echogenic, hypo-vascularized macro-nodule in the right thyroid 
lobe with a suspicious hemorrhagic component without evidence 
of lymph-nodes. No significant abnormalities in the left lobe. 
Thyroid scintigraphy showed a cold macro-nodule of the right 
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thyroid lobe.The patient declined the fine needle aspirate and 
decided to postpone the surgical treatment. However, she came 
back by the end of August 2016, with severe right sided neck pain. 
The repeated thyroid ultrasound showed the known right thyroid 
macro-nodule that had become heterogeneous, hyper-echoic, with 
few hypo-echoic and hyper-vascularized areas. However, its size 
remained stable, and there were no cervical nor supraclavicular 
lymph-nodes. After reviewing the different ultrasounds, and the 
fact that the nodule was mainly hypo-vascularized, the diagnosis 
was in favor of intra-nodular hemorrhagic cystic lesion.

She underwent a total thyroidectomy in September 2016: the per-
operatory pathology of the right thyroid nodule was in favor of 
follicular thyroiditis with numerous areas of necrosis suspicious 
of neoplastic process (carcinoma versus lymphoma). Three weeks 
later, she suffered from a right sided firm swelling in her neck. 
The final pathology report revealed a 5.5 cm, malignant round cell 
tumor with morphology and immunohistochemistry in favor of 
Ewing sarcoma on a background of Hashimoto thyroiditis (CD99 
diffusely positive, desmine and CLA negative). The margins were 
negative. The EWSR1 gene rearrangement was positive.An FDG 
PET-CT scan was performed and showed hypermetabolic uptake at 
the surgical site and right cervical area with absence of metastatic 
or systemic lesions.

Thus, she was diagnosed with locally advanced, non metastatic EoES 
of thyroid, and was put on chemotherapy (Vincristine, Ifosfamide, 
Doxorubicin, Etoposide) for six cycles that will be followed by 
surgical exploration and definitive radical treatment.

Figure 1: Heterogeneous, hyper-echoic macro-nodule of 4.2x 2.7 x 2.9 
cm in the right thyroid lobe.

Figure 2: Macro-nodule in right thyroid lobe with areas of hyper-
vascularization and hypo-echogenicity.

Figure 3: Hematoxylin and eosin staining (40x): clusters of round 
cells, with little abundant, clear cytoplasm, regular ovoid nuclei 
and frequent mitoses.

Figure 4: CD99 immunohistochemistry, showing intense and diffuse 
membranous immunostaining

Discussion
Extra-osseous Ewing sarcoma along with Ewing sarcoma of 
bone, peripheral primitive neuroectodermal tumor (pPNET), 
peripheral neuroepithelioma and Askin tumor, belong to the Ewing 
family of tumors [1]. All these tumors have common genetic 
translocations involving chromosome 22. Ewing sarcoma is more 
common in bone, while pPNET is more common in soft tissues. 
Immunohistochemical and cytogenetic studies suggest that these 
tumors all have a common origin [1].

Extra-osseous Ewing sarcoma (EoES) is rare. The paravertebral 
region and the lower extremity are the most frequent sites of 
involvement [2,3]. Other common Extra-osseous locations include 
the chest wall and the retroperitoneal area. EoES/pPNET is rare in 
the head and neck region.

EoES/pPNET poses a diagnostic challenge. Neuroendocrine tumors 
(NET) of the thyroid encompass a wide differential diagnosis: 
medullary thyroid carcinoma (being the most common NET of 
thyroid and 4% of all thyroid malignancies), calcitonine negative 
medullary thyroid carcinoma, thyroid paragangliomas, and metastasis 
from neuroendocrine lesion elsewhere in the body (most frequently 
from carcinoid tumors of the lung or gastrointestinal tract) [4-6].
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On thyroid ultrasound, EoES of the thyroid appears as a nonspecific, 
well circumscribed, hypo-echoic soft tissue mass without tissue 
calcifications. CT scan is helpful in tumor staging, in identifying 
hemorrhage, necrosis, cyst formation or calcifications within the 
tumor, and evaluating response to chemotherapy [7]. MRI helps 
in delineating the extent of the soft tissue lesion and defining its 
relationship to the adjacent trachea, esophagus and neurovascular 
structures [8].

Anatomo-pathological findings remain the cornerstone of the 
diagnosis, and immunohistochemistry is paramount. EoES is 
histologically indistinguishable from primary Ewing tumor of 
bone. Some of these tumors are composed of small, uniform cells 
with minimal morphologic evidence of differentiation, while others 
feature larger, less uniform cells with various degrees of neuro-
ectodermal differentiation [9]. In view of the lack of characteristic 
morphologic features, EoES/pPNET is difficult to distinguish 
from histologically similar small round-cell tumors, which include 
rhabdomyosarcoma, desmoplastic small round-cell tumor, poorly 
differentiated synovial sarcoma, mesenchymal chondrosarcoma, 
neuroblastoma, and lymphoma [10].

CD99 is a glycoprotein expressed in nearly all the Ewing sarcoma 
family of tumors, and thus it is a useful positive marker when it 
is included in an immunostaining panel to make the differential 
diagnosis. It is not specific for Ewing sarcoma, as it can be 
expressed by other small round-cell tumors, such as non-Hodgkin 
lymphoma, rhabdomyosarcoma,and synovial sarcoma [10]. CD99 
positivity in the absence of calcitonin and CEA (medullary thyroid 
carcinoma markers) is highly suspicious for Ewing sarcoma/
PNET.

Detection of a translocation between the EWS gene on chromosome 
22 and a transcription factor is considered a diagnostic confirmation 
for Ewing sarcoma/PNET. The t(11;22) is the most common 
translocation detected via reverse transcriptase-polymerase chain 
reaction testing and fluorescence in situ hybridization in formalin-
fixed, paraffin-embedded tissues [11].

Before treatment of this rare malignancy, it is mandatory to confirm 
the diagnosis of Ewing sarcoma/PNET, which is different from 
other type of thyroid NET, making sure that the thyroid is the site 
of the primary lesion and not a metastatic focus. This is an essential 
requirement as the standard treatment for extraskeletal Ewing 
sarcoma is addressing the primary site (preferably with surgical 
resection) and multiagent chemotherapy [12]. In a comprehensive 
review of chemotherapeutic regimens in the treatment of the 
Ewing family of tumors and pPNET, Carvajal and Meyers 
recommended a regimen that includes Vincristine, Doxorubicin, 
and Cyclophosphamide plus Ifosfamide and Etoposide [13].

EoES usually follows an aggressive course with a high rate of both 
local recurrence and distant metastases. Although the prognosis for 
this tumor is poor, an early and adequate surgical resection followed 
by adjunctive chemotherapy and radiotherapy for microscopically 
positive surgical margins improve the survival rate [3,14]. Careful 
preoperative planning in patients without metastatic disease for 
tumor free wide surgical margins has a favorable prognosis [3]. 
Age and surgical treatment were found to be important prognostic 
variables in the treatment of EoES [8].

Conclusion
To date and to the best of our knowledge, this is the first case of 
Ewing sarcoma of the thyroid in auto-immune thyroiditis. Although 
EoES/pPNET is extremely rare, it should be kept in mind in the 
differential diagnosis of thyroid tissue malignancies besides 
primary thyroid carcinoma, lymphoma, primary and metastatic 
neuroendocrine tumors. The biggest challenge in diagnosis is based 
on ultrastructural examination, immunohistochemical stains and 
cytogenetic studies to detect the abnormal translocation t(11;22). It is 
usually an aggressive disease, thus a combination of an early correct 
diagnosis and aggressive management with adequate surgical and 
cytotoxic treatment can change the outcome.
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