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CASE REPORT

18F-FDG PET-CT features of primary primitive
neuroectodermal tumor of the chest wall

Mustafa Kemal Demir, Filiz Kosar, Yasemin Sanli, Safa Esmaeilzadeh, Halide Nur Urer

ABSTRACT

A case of primary primitive neuroectodermal tumor
(PNET) of the chest wall in an adolescent is presented
with imaging findings including 18F-fluorodeoxyglu-
cose (18F-FDG) positron-emission computed tomog-
raphy (PET-CT). To date, radiological description of
the PNET of the chest wall has mainly been carried
out by radiographic analysis, computed tomography
(CT), and magnetic resonance imaging (MRI). We
demonstrated that 18F-FDG PET-CT visualizes the ac-
tive focus of glucose metabolism of PNET of the chest
wall and is effective for the preoperative evaluation of
patients with this tumor.
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nal region is one of a group of small round cell tumors usually

found in children and young adults. It was originally described
by Askin et al. (1), and it is associated with a chromosome 22 transloca-
tion. Most cases arise in the soft tissues of the thorax; they may rarely
occur within the lung (2). The most common presenting symptom is
chest wall pain, which can be accompanied by a pleural effusion and
dyspnea. We report the imaging features, including 18F-fluorodeoxyg-
lucose (18F-FDG) positron-emission computed tomography (PET-CT),
of a PNET of the chest wall in a 17-year-old male and discuss the dif-
ferential diagnosis.

B primitive neuroectodermal tumor (PNET) of thoracoabdomi-

Case report

A 17-year-old male was admitted to the hospital with recent onset of
continuous, worsening pain in the upper part of his right chest. He was
afebrile. Physical examination revealed tenderness to palpation of the
posterior part of upper right hemithorax. Findings of laboratory tests
were unremarkable. Digital scout chest radiography (Fig. 1) revealed a
well-defined, round, homogeneous opacity projecting over the right
lung apex, with deviation of the trachea and mediastinum to the left.
Computed tomography (CT) of the chest (Fig. 2) showed a 10 x 10 x 8
cm circumscribed soft tissue mass within the right upper hemithorax,
arising from the chest wall. The adjacent posterior rib was directly af-
fected by the lesion. The lung areas were clear. The mass was heteroge-
neously hyperintense to the skeletal muscle on T2-weighted magnetic
resonance (MR) image (Fig. 3a), and hypointense on T1-weighted MR
image (Fig. 3b). Magnetic resonance imaging (MRI) performed after in-
travenous administration of gadolinium contrast material showed het-
erogeneous enhancement of the mass (Fig. 3c). There was extension of
the tumor to the ribs and chest wall soft tissues. No lymphadenopathy
was identified. Fine-needle aspiration biopsy was done to provide a his-
topathological diagnosis. Cytological examination of the biopsy speci-
men revealed a malignant small round cell tumor (Fig. 4a). On immuno-
cytochemical staining, tumor cells were stained positively only for syn-
aptophysin (Fig. 4b) and were negative for leukocyte common antigen
(CD45), CDS6, CD99, vimentin, pancytokeratin, epithelial membrane
antigen (EMA), chromogranin A, and thyroid transcription factor-1. Al-
though the tumor in this case was negative for CD99, CD56, and chro-
mogranin A, the histopathological results combined with the imaging
findings and patient’s age led to a diagnosis of PNET of the chest wall.
Whole-body integrated PET-CT for tumor staging demonstrated intense
and homogeneous 18F-FDG uptake in the right hemithoracic mass (Fig.
5). Standardized uptake value (SUV) was 8.3. There were no abnormal
hypermetabolic foci elsewhere in the body.



Figure 1. Digital
scout chest
radiography
reveals a large
well-circumscribed
homogeneous
opacity in the right
upper zone and
leftward deviation
of the trachea.

Figure 2. Axial contrast-enhanced CT section of the chest shows a
large solid mass in the upper right hemithorax. Note the hyperostosis
and backward displacement of the third rib (arrow).

Figure 3. a—c. Transverse T2-weighted (a), T1-weighted (b),
and contrast-enhanced fat-suppressed T1-weighted (c) MR
images. T2-weighted MR image (a) shows a large mass of
heterogeneous high signal intensity in the right hemithorax.
The mass is hypointense on transverse T1-weighted image (b),
and shows moderate enhancement on contrast-enhanced fat-
suppressed T1-weighted image (c).

Discussion

PNET of the chest wall, or Askin
tumor, is a malignant tumor of the
Ewing family of tumors comprising
small, undifferentiated neuroectoder-
mal cells. The Ewing family of tumors
also include Ewing sarcoma of bone,
extraosseous Ewing sarcoma, and pe-
ripheral neuroepithelioma. These rare
tumors are considered to arise from a
common origin, neuroectoderm, in
which malignant cells are found in
bone and soft tissues; they most fre-
quently occur in teenagers.

The imaging evaluation of a PNET of
the chest wall requires a multimodal-
ity approach. Chest radiography is the
first study that would be performed
in a patient with symptoms referable
to the thorax. It usually demonstrates
an intrathoracic extraparenchymal
mass, with extrathoracic extension
and rib involvement. CT examination
of the chest is useful for the diagnosis
of rib involvement, lung infiltration,
and lung metastasis in these patients.
MRI is the preferred modality in the
presence of a large chest wall mass. It
provides superior soft tissue contrast
and allows multiplanar image acqui-
sition, resulting in a clear assessment
of chest wall soft tissue involvement.
Pleural invasion and effusion can also
be clearly evaluated by MRI (3). How-
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ever, it should be emphasized that CT
and MRI cannot always reliably distin-
guish between benign and malignant
chest wall soft tissue masses.

FDG is a metabolic tracer avidly ac-
cumulated in cancer cells. FDG PET
has been suggested as a complement
to CT and MRI in the staging of sar-
comas (4, 5). It has the potential to
discriminate between sarcomas and
benign tumors, as well as between
low- and high-grade sarcomas. How-
ever, the role of PET-CT using FDG
in the diagnostic work-up of PNET of
the chest wall has not yet been clearly
established. There are several reports
describing the FDG uptake of PNET
in the literature, but none of the pa-
tients had PNET of the chest wall.
Unfortunately, these reports contain

i

Figure 4. a, b. Digital photomicrographs of the tumor (a, b). Proliferation of small round cells with very scant cytoplasm and fine chromatin
pattern is seen (a) (original magnification, x400; hematoxylene-eosin stain). Tumor cells showed strong immunoreactivity (b) (original
magnification, x200; synaptophysin stain).

contradictory imaging findings. Al-
though there was increased FDG up-
take demonstrating intense hyperme-
tabolism of the tumor (5-7), a case
of PNET of the right upper extremity
did not show FDG uptake despite its
large size and aggressive nature (8).
This contradiction may be attributed
to the differences in biological behav-
iour and metabolic profiles of PNET in
different sites. It is suggested that the
reason for absence of FDG uptake by
a variety of malignant tumors is the
underexpression of Glut-1 transporter
and/or hexokinase II enzymes, which
phosphorylate glucose to glucose-6-
phosphate (8).

When an increased FDG uptake ex-
ists, fused PET-CT shows direct tumor
invasion into chest wall structures
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Figure 5. a—c. Coronal PET scan (a) and coronal (b) and transverse (c) plane fused PET-CT
images show the hypermetabolic tumor. Extrapulmonary origin of the mass with posterior
rib destruction is well-demonstrated on fused PET-CT images (arrows, b, c).

better than other imaging modalities,
as in our case. The ability to provide
imaging in all three planes also helps
demonstrate the extent of disease and
determine resectability.

SUV is defined as the ratio of activ-
ity of tissue per milliliter to the activ-
ity in the injected dose, corrected for
decay and patient’s body weight, lean
body mass, or body surface area. Al-
though it has been suggested that SUV
measurements can help successfully
discriminate between benign and ma-
lignant tumors, it is not uncommon
to see overlap in the values. Malignant
soft tissue sarcomas sometimes show
low FDG uptake and benign lesions
high uptake (9). Practically, all inter-
mediate/high-grade soft tissue sarco-
mas have SUV >2.0, which correlates
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well with the SUV value of the current
case.

The differential diagnosis of PNET
of the chest wall may include Ewing
sarcoma, chondrosarcoma, malignant
fibrous histiocytoma, osteosarcoma,
and fibrosarcoma (10). Differences in
clinical presentation, location of the
tumor, rib involvement, presence of
calcification or ossification, and imag-
ing characteristics, including FDG PET-
CT findings, can provide the correct
diagnosis in most cases.

In conclusion, we presented a case
of PNET of the chest wall with imag-
ing findings, including FDG PET-CT,
which have not been previously re-
ported. This case demonstrates that
18F-FDG PET-CT visualizes the active
focus of glucose metabolism of PNET
of the chest wall and is effective for
the preoperative evaluation of a pa-
tient with this tumor. The image dem-
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onstrating preoperative intense FDG
uptake of the mass is also useful as a
baseline imaging study for monitoring
these patients.
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