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Case report of primitive neuroectodermal tumor with an unknown
primary presenting with multiple lung metastasis
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Abstract: Ewing sarcoma or peripheral primitive neuroectodermal tumor (ES or pPNET) is a very

aggressive cancer affecting children and young adults, with a five-year survival of 70-80% for localized

disease and 30% for metastatic disease. ES can originate in any bone, but is most commonly reported in

the lower extremities. To date, no cases of metastatic ES have been reported with an unknown primary in a

patient over 45 years of age. We herein report the first documented case of metastatic ES to the lung with

an unknown primary. Early diagnosis of rapidly invasive cancers such as ES is critical for effective treatment,

which requires a multiple course combined chemotherapy regimen. The present case reports an atypical

presentation of metastatic ES with bilateral involvement of the lungs and an unknown primary. We were able

to definitively diagnose our patient with ES instead of other similar diseases such as small blue round cell

tumor through immunohistochemical markers CD99 and NKX2.2, and began appropriate treatment.
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Introduction

Ewing sarcoma (ES) is a malignant soft tissue tumor derived
from small undifferentiated neuroectodermal cells. They
are the second most common bone tumor in children and
young adults with approximately 225 new cases diagnosed
each year in patients under the age of 20 years old in North
America (1). The typical presentation includes locoregional
pain with a primary lesion commonly found in the pelvic
bones, long bones of the lower extremities, or bones of
the chest wall. Overall prognosis is generally good for
localized disease with the advancement of multi agent-
based chemotherapy. However, approximately a quarter of
patients presenting with metastases at diagnosis are resistant
to intensive therapy and have poor prognosis (2). Herein,
we report a rare case of metastatic ES with an unknown
primary in a 49-year-old patient.
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Case presentation

A 49-year-old previously healthy man presented with right
neck pain, odynophagia, dysphagia, and fever of 38.3 °C
and was transferred to our hospital. Vitals signs were stable
except mild tachycardia at 100. Laboratory examination
indicated that the white blood cell count and neutrophil
levels were increased (WBC 15.2 g/dL; Poly 89). Initial
treatment consisted of intravenous clindamycin and
vancomycin.

Chest computed tomography (CT) revealed a
hypopharyngeal phlegmon/abscess involving the inferior
right tonsil and supraglottic airway, as well as enlarged
cervical lymph nodes and incidentally found multiple well-
circumscribed bilateral pulmonary nodules, with the largest
being 3.5 cm (Figure 1). Percutaneous biopsy was performed
but did not provide sufficient tissue for diagnosis. During
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Figure 1 Computed tomography (CT) scan showing bilateral
metastatic lung nodules at the level of aortic arch.
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the same admission, patient underwent an uncomplicated
flexible nasolaryngoscopy in order to drain the right
peritonsillar abscess.

As we did not have tissue diagnosis of the lung nodules,
right lower lobe wedge biopsy was performed by video-
assisted thoracoscopic surgery (VATS). The hematoxylin
and eosin stained section showed a small round blue cell
neoplasm with necrosis, suggestive of an undifferentiated
small cell neoplasm. On immunohistochemistry studies,
the tumor cells were positive for CD99 and vimentin, and
negative for AE1:3, synaptophysin, chromogranin, CD56,
CD34, and LCA, with a high proliferation rate, indicated by
MIB-1 (Figure 2). Based on these findings, the differential
at this point included ES and primitive neuroectodermal
tumor (PNET) like small round blue cell tumor. Further

Figure 2 Right lung wedge biopsy revealed a small round blue cell neoplasm. The tumor cells were small round with vacuolated cytoplasm

and uniform nuclei (A: x400). The tumor cells showed strong membrane positivity for CD99 (B: x400), and were negative for synaptophysin

and chromogranin (C and D: x400).
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Figure 3 Gallium 68 dotatate scan showing (A) coronal (B) axial images of the lower knees corresponding with a region of focal radiotracer

uptake at the interosseous membrane between the level of the right tibia.

Table 1 Timeline of relevant clinical history

Dates of major events

March 11, 2017: incidental finding on chest X-ray of bilateral pulmonary nodules with same finding on follow up CT

March 14, 2017: IR guided biopsy of lung nodules suggested small blue round cells

March 28, 2017: initial diagnosis of Ewing sarcoma from pathology review of surgical lung wedge specimen showing metastatic Ewing’s
sarcoma with positive CD 99, NKX2.2, and FISH for EWSR1 rearrangement

April 21, 2017: cancer staged by PET CT showing lung metastasis with no clear primary

May 2 to July 24: systemic therapy

CT, computed tomography.

review at an outside institution showed poorly differentiated
round cell malignant neoplasm that was NKX2.2 positive.
Fluorescence in situ hybridization (FISH) showed 96%
tumor cells had EWSRI rearrangement, consistent with
metastatic ES.

A PET-CT scan was performed for staging of
neuroendocrine tumor as part of initial treatment plan,
which showed lung metastasis with no clear primary.
A follow-up bone scan showed no dominant primary
neuroendocrine lesion. Interestingly, the bone scan
noticed an ovoid 1.5 cm x 0.9 cm nodule positioned in the
interosseous membrane between the proximal right tibia and
fibula, with corresponding uptake on PET-CT (Figure 3).
"To explore the possibility of an undetected primary in this
region, a MRI scan was performed and found a 1.5 cm x
0.9 cm x 1.3 cm (anterior-posterior x transverse x coronal)
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ovoid lesion with focal radiotracer uptake, demonstrating
intermediate internal enhancement after contrast.

The patient received a total of 14 cycles of chemotherapy
composing of vincristine, doxorubicin, and cyclophosphamide,
alternating with ifosfamide and etoposide. After the 6
cycle, a CT chest abdomen and pelvis, comparing to
initial PET/CT, found the two largest nodules from prior
CT decreased slightly in size, with several other nodules
appearing unchanged. For relevant dates of clinical history
and treatment see Table 1.

Discussion

ES family tumors include ES of the bone and PNET.
Central primitive neuroectodermal tumors (CPNET) were
first characterized in 1997 (3). By 1985, ES was also found
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to originate from the neuroectoderm, and was termed as
pPNET. Both ES and pPNET share similar chromosomal
translocation, suggesting they both originate through
mesenchymal differentiation of primitive neural stem cells (4).

Sarcomas in general are very rare, with about 12-13,000
cases in the United States per year, which represents
approximately less than 1% of adult malignancies. There
are approximately 50 to 100 different subtypes of soft
tissue sarcomas. ES particularly occurs in children and
adolescents. Adult ES is very rare with fewer than 5% of
cases in patients over 40 years old (5). Approximately 25%
of ES patients have

detectable metastasis at diagnosis, with the most common
sites for metastasis being lungs (50%), bone (25%), or bone
marrow (20%) (5). Rare cases have also been documented
affecting the spinal column.

ES is aggressive, with microscopic metastasis being
common and presumed at diagnosis. For about a quarter of
patients with ES, surgery alone is insufficient to treat this
disease. Cure is often obtained with the use of multi-agent
chemotherapy regimens due to the tumor’s responsiveness
to systemic chemotherapy and radiation. With appropriate
systemic chemotherapy cure approaches 70% to 80% for
patients with localized disease and 10% to 20% for patients
with metastatic disease at diagnosis (6).

The present case is particularly interesting in that: (I)
this was seen in adult onset and (II) patient presented with
incidentally found lung metastasis with unknown primary.
With wide involvement of both lungs, we expected to find
a prominent intra or extraosseous primary. This is the first
case report in the literature to document a case of metastatic
ES with an unknown primary in a middle-aged man.

Interestingly, a bone scan and follow-up MRI localized a
small ovoid lesion in the interosseous membrane at the level
of the right tibia without involvement of the surrounding
soft tissue and muscles. The possibility of a localized ES
primary within the interosseous membrane is very low
due to the poor environmental conditions for soft tissue
tumors growing in the fibrotic interosseous membrane.
The small ovoid lesion in the interosseous membrane may
be a separate finding from ES. Other possibilities include a
peripheral nerve sheath tumor like a schwannoma, atypical
ganglion cyst of the proximal tibiofibular joint, metastatic
soft tissue nodule or soft tissue sarcoma.

The present case reports an atypical presentation of
metastatic ES with bilateral involvement of the lungs and an
unknown primary. In comparison, few cases in the literature
report interosseous involvement.
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Notably, one case reported a 7 cm enhancing small
blue round cell tumor associated with the interosseous
membrane characterized by MRI. However, unlike the
present case, their patient presented with pain and swelling
in the leg, and a non-metastatic mass lying in the posterior
calf with popliteus muscle involvement, extending through
the interosseous membrane, and encasing both the tibial
nerve and popliteal vessel (7).

Conclusions

Early recognition of the varying degrees of the clinical
presentation of metastatic ES provides a substantially better
prognosis, through the timely use of appropriate combined
chemotherapy regimens. ES often involves early metastasis
involving the pulmonary system. Despite an unclear
primary, our patient presented with extensive metastatic
involvement of both lungs, which clued us into considering
the possibility of ES in our differential of patients. The
present case was able to definitely diagnose our patient with
ES instead of other similar diseases such as small blue round
cell tumor through immunohistochemical markers CD99
and NKX2.2, and began appropriate treatment with multi-
agent therapy.
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