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Peripheral primitive neuroendocrine tumor of the chest
wall—A case report with pathological correlation
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A B S T R A C T

Primitive neuroectodermal tumor is a high-grade malignant tumor originating from the neural

crest and neuroectoderm, which can be subdivided into central and peripheral categories.

Peripheral primitive neuroectodermal tumor is thought to be identical to Ewing’s sarcoma,

and falls under a broader category of Ewing’s sarcoma family of tumors. Very rarely, it may

present without osseous involvement, known as extraosseous Ewing’s sarcoma. Here we

present a case of a 38-year-old woman, who presented with several-month history of a slow-

growing chest wall mass, initially thought to be a breast mass. The mass was diagnosed as

extraosseous Ewing’s sarcoma upon tissue biopsy. The patient was started on a dose-

intensified neoadjuvant therapy, based on protocol from pediatric population given rarity

of this tumor in the adult population. While the patient was initially planned for surgical

resection, the tumor showed excellent response to chemotherapy on follow-up imaging, and

radiation therapy was elected in lieu of resection.

© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University

of Washington. This is an open access article under the CC BY-NC-ND license (http://

creativecommons.org/licenses/by-nc-nd/4.0/).

Background

Primitive neuroectodermal tumor (PNET) is a high-grade ma-
lignant tumor originating from the neural crest and
neuroectoderm. These tumors are separated into 2 broad clas-
sifications: central PNET and peripheral PNET [1]. Central PNETs
occur primarily in the brain and spinal cord, with cells origi-
nating from the neural tube [2]. Peripheral PNETs, which are
now thought to be virtually identical to Ewing’s sarcoma (ES),
originate from neural crest cells and occur outside the CNS [2].
Both tumors have a similar neural phenotype, share an identical

chromosome translocation t(11;22), and vary only by their degree
of differentiation [3].

ES falls under a broader category of Ewing’s sarcoma family
of tumors, a family of morphologically similar small round-
cell neoplasms [2]. It is the second most common malignant
bone tumor of children and young adults. Rarely, it occurs as
a primary soft tissue neoplasm without bone involvement,
known as extraosseous ES (EO ES).

EO ES remains rare. There have been case reports of EO ES
occurring in the kidney [4–6], GI tract [7–9], thyroid [10,11], vagina
[12–14], and other more unusual locations such as the orbit [15],
adrenal gland [16], and tonsil [17]. Fewer are seen in the

Competing Interests: The authors have declared that no competing interests exist.
* Corresponding author.

E-mail address: jgao1@tuftsmedicalcenter.org (J. Gao).
https://doi.org/10.1016/j.radcr.2018.01.003
1930-0433/© 2018 the Authors. Published by Elsevier Inc. under copyright license from the University of Washington. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Rad i o l o gy Ca s e R e p o r t s 1 3 ( 2 0 1 8 ) 3 9 2 – 3 9 6

Available online at www.sciencedirect.com

ScienceDirect

journal homepage: ht tp : / /E lsevier.com/ locate / radcr

mailto:jgao1@tuftsmedicalcenter.org
https://doi.org/10.1016/j.radcr.2018.01.003
http://www.sciencedirect.com/science/journal/19300433
http://Elsevier.com/locate/radcr


thoracic region, with 1 reported case in the supraclavicular fossa
[18], and a few seen in the lung [19,20]. Peripheral PNET or EO
ES originating from the chest wall was previously classified as
Askin tumor [21]. Here we report a case of EO ES in the an-
terolateral chest wall.

Case report

A 38-year-old woman first presented to an outside hospital in
August 2016 with a left lateral chest wall mass. The mass was
firm, painless, and nonmobile. This was originally thought to
be a breast mass, and patient underwent ultrasound-guided
biopsy. During the biopsy, the mass was discovered to be deep
to the breast tissue and within the chest wall. The mass slowly
grew and, at the time of her presentation to Tufts Medical
Center, the mass measured approximately 4.5 cm × 2.5 cm on
palpation.

Patient’s family history was significant for lung cancer in
patient’s grandfather, who was a lifetime smoker, and patient
herself was a former 8-pack-year smoker. Otherwise no risk
factor for malignancy was identified. Patient’s review of systems
was negative aside from the mass. Laboratory workup was
unremarkable.

Ultrasound-guided biopsy of the mass and imaging
workup revealed an EO ES of the left chest wall. The mass
appeared oval, lobulated, and well-demarcated with hetero-
geneous hypoechoic echotexture during the ultrasound. Mild
vascularity was demonstrated. On initial contrast-enhanced
computed tomography (CT) of the chest, it appeared as a lobu-
lated, heterogeneously enhancing mass in the left chest wall
musculature without surrounding bony erosion, measuring
3.6 cm × 5.2 cm × 2.4 cm (Fig. 1). Biopsied tissue sample was

strongly and diffusely immunoreactive for CD99 and
synaptophysin, and patchily positive for vimentin and CAM
5.2 (Fig. 2). The tumor cells were otherwise negative for pan
Cytokeratin, epithelial membrane antibody, smooth muscle
actin, Desmin, S100, chromogranin, CD45, CD3, and CD20.
Positron-emission tomography-CT was performed for staging
indicating SUV 7.53 within the left chest wall mass and no
additional evidence of abnormal Fluorodeoxyglucose 18F uptake
(Fig. 1). There was no apparent pathologic lymphadenopathy,
involvement of the adjacent ribs, or distant metastasis. The
tumor was staged as T4N0M0.

The patient was started on a dose-intensified neoadjuvant
therapy regimen of vincristine-doxorubicin-cyclophophamide
alternating with ifosfamide-etoposide, a regimen protocol based
on pediatric treatment experience given rarity of the disease
in the adult population, with plan for subsequent surgical re-
section. At the time of this report, status post cycle 2 of
neoadjuvant therapy, there was marked response to the che-
motherapy regimen. Follow-up CT imaging revealed a decrease
in size to 2.8 cm × 1.3 cm × 2.2 cm on April 10, 2017 (Fig. 3).
Given dramatic response to chemotherapy, after discussion with
patient, surgical resection was waived in lieu of radiation
therapy.

Discussion

Primitive neuroendocrine tumor can be subdivided into central
and peripheral variety. EO ES belongs to the latter. The malig-
nancy has primarily been observed in children and young
adults, with various studies describing lower extremity and
paravertebral soft tissue, or abdomen and pelvic region as the
most common locations [22–26]. Thoracic or chest wall

Fig. 1 – (A, B) Initial CT reveals a lobulated, heterogeneously enhancing mass in the left chest wall musculature without
surrounding bony erosion. (C) Images taken at the time of ultrasound-guided biopsy also reveal an oval, lobulated, and
well-demarcated mass with heterogeneous hypoechoic echotexture. (D) Staging positron-emission tomography shows a
corresponding mass with FDG-avidity up to 7.53 SUV.
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involvement in the adult population is extremely rare with a
few case reports in the literature. Most common presenting
symptoms are an enlarging mass, followed by pain [27].

Radiological appearance of the tumor is largely nonspe-
cific as are most sarcomas. The tumor typically appears as
heterogeneously enhancing low-attenuation mass on CT, het-
erogeneously hypoechoic on ultrasound, and T1 isointense and
T2 hyperintense to muscles with heterogenous gadolinium en-
hancement on MR. The masses are typically noncalcified
and appear well-demarcated owing to the presence of a
pseudocapsule [28].

Favorable prognostic factors include localized disease and
subcutaneous location of the tumor [27]. Elevated LDH at time
of presentation has been shown to be poor prognostic factor
in multiple studies, thought to reflect tumor burden [24,25]. One
study also showed anemia and leukocytosis as poor prognos-
tic factors [26].

Treatment regimen of EO ES is currently still largely based
on pediatric data, with neoadjuvant chemotherapy followed
by surgical resection or radiation therapy. Recent study has
shown improved survival with a dose-intensified regimen
[29].

Conclusion

Chest wall EO ES is a rare diagnosis, and can be mistaken for
breast mass on physical examination alone. Given potential
for metastasis with associated markedly poor prognostica-
tion, appropriate workup with early diagnosis and treatment
is essential. Given rarity in the adult population, current treat-
ment and follow-up care are based on pediatric data.

Fig. 2 – (A) Hematoxylin and eosin stain shows small-blue-round cells, characteristic of Ewing’s sarcoma family tumors. (B-
E) Tissue sample was strongly and diffusely immunoreactive for CD99 and synaptophysin, and patchily positive for
vimentin and CAM 5.2, respectively.
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Fig. 3 – (A, B) Chest computed tomography (CT) following 2 cycles of chemotherapy shows decrease in size of the chest wall
tumor. (C, D) Chest CT and positron-emission tomography-CT following 6 cycles of chemotherapy show complete resolution
of the tumor, without residual tumor or local FDG-avidity.
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