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rimitive neuroectodermal tumor (PNET) is a term used to describe a
group of highly rare and malignant neoplasms composed of undiffer-
entiated round cell tumors of neuroectodermal origin with variable

cell differentiation. PNET generally occurs in the central nervous system
(CNS); peripheral PNET occurring outside the CNS has also been reported.
Peripheral PNET is commonly related to Ewing’s sarcoma (ES). However,
it exhibits a more aggressive clinical behavior than ES, with extremely rapid
metastasis. PNET has a poor prognosis and is commonly seen in children
and young adults.1 Because this tumor presents aggressive biological be-
havior and tends toward loco-regional and systemic metastases, it is a tumor
with an extremely poor survival rate.2 The incidence of head and neck PNET
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varies among different studies, ranging from 0% to
42%.3 The most common location of PNET in the
head and neck region is the orbit; followed by the
neck and the parotid gland.4 However, peripheral
PNET has also been reported in the temporal re-
gion, paranasal sinuses, skull and masseter muscle
in the head and neck region. PNET of the maxilla
is rare.

The imaging features of PNETs are non-spe-
cific with regard to the differentiation of PNETs
from other types of bone and soft tissue tumors and
it cannot be diagnosed solely on the basis of radi-
ographic evaluation. Both magnetic resonance im-
aging (MRI) and computed tomography (CT)
provide valuable information about the character
and extent of the tumor for preoperative evalua-
tion and the surgical planning and in determining
recurrence and metastasis.1,2 However, cone beam
computed tomography (CBCT) is a relatively new
technique that has not been routinely used for the
detection of bone invasion, although it has advan-
tages superior to conventional CT such as lesser ra-
diation dose. The CBTC might be used instead of
CT for preoperative evaluation.5

The aim of this report is to present the case of
a 41-year-old female diagnosed with PNET of the
maxilla after detailed clinical, radiological, and
histopathological examinations. A further aim is to
review the previously reported cases of PNET of
the maxilla in the literature.

CASE REPORT

This study didn’t need any approval by the ethics
committee and written informed consent agree-
ment was obtained from the patient.

A 41-year-old woman presented with severe
pain, progressively enlarging mass on the right
maxilla, and swelling in the right zygomatic facial
region that had continued for 2 months. On intra-
oral examination, a tender, fixed, lobular, relatively
well-defined mass that was soft in consistency was
found on the right alveolar process extending to the
vestibular sulcus and gingiva. There were whitish
plaques with debris, calculus, and telangiectasia on
the overlying mucosa (Figure 1). Extraoral exami-

nation revealed tender and soft diffuse swelling on
the right side of the face with obliteration of the
nasolabial fold resulting in facial asymmetry (Figu-
re 2). A single enlarged submandibular lymph node
was palpable on the right side. This was non-
tender, firm in consistency, and immobile. 

Panoramic radiography revealed destruction
of the cortical outline of the posterolateral and in-
ferior walls of the right maxillary sinus, with the
molar part of the right maxilla and zygomatic 
buttress. It showed resorption on mesiobuccal-
palatinal roots of the first molar and mesiobuccal-
distobuccal-palatinal roots of second molars, with
complete resorption of surrounding bone structures
leading to the appearance of floating teeth on the
right side of maxilla and the displacement of upper

FIGURE 1: Clinical appearance of soft tissue mass on the right the alveolar
process and vestibular sulcus.

FIGURE 2: The panoramic projection showing erosion of medial, inferior and
posterolateral walls of the right maxillary sinus and destruction on right ma-
xilla with an appearance of teeth floating air.



Bozdemir ve ark. Ağız Diş ve Çene Radyolojisi

Turkiye Klinikleri J Dental Sci Cases 2016;2(3)

108

right second molar (Figure 3). Cone beam com-
puted tomography (CBCT) was taken prior to
biopsy and revealed a dense soft tissue lesion on the
right nasal cavity and maxillary and ethmoidal si-
nuses, with bony destruction of the medial, lateral,
and posterior walls of the right maxillary sinus and
the lateral displacement of medial wall of the left
maxillary sinus (Figure 4, 5). An incisional biopsy
specimen was taken. After clinical and radiological
examination, pathologies considered as the prediag-
nosis were peripheral giant cell granuloma, minor
salivary gland neoplasms, squamous cell carcinoma,
non-Hodgkin’s lymphoma. Immunohistochemistry
showed strong, diffuse membrane positivity for
CD99 or MIC2 and that the tumor cells also ex-
pressed neuron-specific enolase (NSE). Thus the di-
agnosis of PNET was made.

DISCUSSION

Clinically, PNET is seen in a wide age range, from
newborn to 74 years, with a mean age of 21 years;
it mainly affects children and adolescents. The sex
distribution of patients has varied among different
cases.1 PNET accounts for 1-4% of all soft tissue

neoplasms, and it generally affects the thoracopul-
monary region, pelvis, abdominal region, and ex-
tremities; in rare cases, it occurs in the head and
neck areas.1,6

Eighteen cases of PNETs of the maxilla have
been reported in the literature according to the
MEDLINE/PubMed database. The clinical presen-
tations and imaging features of these cases are pre-
sented in Table 1. Ten patients were under the age
of 20 years (min 20 months, max 74 years). In gen-
eral, the gender distribution of patients with PNET
varies among different studies.1,3,6 We found that
women slightly predominate, as distinct from the
previously maxillary PNET cases reported by Shah
et al. in 2014 (male/female ratio of 9:10) (Table 1).1

As in our case, there was either as a soft tissue
mass or swelling in the most of the reported cases
of PNETs of the maxilla in Table 1. The patient was
admitted to our clinic with progressively increas-
ing, painful swelling on the right side of the face
that had been ongoing for 2 months. Similar to the
case presented by Shah et al., telangiectasia was ev-
ident in the soft tissue mass on the right the alveo-
lar process and vestibular sulcus (Figure 1).9 Like
PNETs of other body parts, head–neck PNETs have
non-specific radiological findings. Meanwhile, the
radiographic appearance of these tumors is not spe-

FIGURE 3: Coronal section on cone beam computed tomography revealed
cortical destruction of the walls of the right maxillary sinus and medially in-
vaded into the right nasal cavity, orbit and pterygopalatine fossa, ethmoid si-
nuses.

FIGURE 4: Axial section on cone beam computed tomography showing des-
truction of right maxilla.
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cific for differentiation of PNETs from other types
of bone and soft tissue tumors. 

Clinically, differential diagnoses of intraoral
PNET included epulis, pyogenic granuloma, ossi-
fying fibroma, locally aggressive benign odonto-
genic tumors, minor salivary gland neoplasms,
peripheral giant cell granuloma, low-grade malig-
nant odontogenic tumors, sinonasal malignancies
arising in adolescence, non-Hodgkin’s lymphoma,
hemangioma, and metastatic tumors. However, de-
finitive diagnosis is based on immunohistochemical
analysis and electromicroscopic features that
demonstrate various degrees of neural differentia-
tion.19

Pathologically, the differential diagnosis of
PNETs includes other small round cell tumors such
as malignant lymphoma, leukemia, neuroblastoma,
leiomyosarcoma, rhabdomyosarcoma, undifferen-
tiated carcinoma.15 The tumor cells of PNET show
membranous immunoexpression for CD99/MIC2.
Also, histological markers suggesting neuroecto-
dermal differentiation such as NSE, synaptophysin,
and vimentin may be positive, especially in
PNET.20 The Mic-2 gene product (CD99) for all
Ewing’s Sarcoma family tumors with over 95% of
the cases show positivity for this marker.21 In our
case, CD99 and NSE were identified to be positive.

Radiographic features of the malignant tu-
mors: they shows ill-defined border with lack of
cortication and absence of encapsulation. Shape is
generally irregular. Because the most of malignan-
cies do not produce bone or stimulate the forma-
tion of reactive bone, internal aspect is typically
radiolucent. They result in bone destruction, irreg-
ular widening of the periodontal ligament, floating
teeth appearance due to bone destruction, resorp-
tion of cortical outlines, and invasion of adjacent
structures. Rarely, root resorption (in sarcomas,
multiple myeloma) and periosteal reaction with
sunray/hair on end appearance (in osteosarcoma,
prostate metastases) may occur.22

Imaging studies are particularly useful in de-
termining the limits of tumor involvement and
metastatic evaluation. There are studies reported
that both CT and MRI are very useful in preopera-
tive staging with surgical planning and in the de-
tection of recurrence and metastasis. MRI is more
effective than CT in in the delineation soft tissue
abnormalities and their relation to adjacent vascu-
lar and nervous structures. Cystic necrotic compo-
nents and hemorrhagic changes are usually obvious
on MRI. Therefore MRI can be considered as the
imaging modality more effective than CT for pre-
and post-surgical assessments of PNET.1 However,
the combination of PET or PET/CT with conven-
tional imaging has demonstrated sensitivity and
specificity > 90% in the preoperative staging of
Ewing sarcoma family of tumors.23

Cone beam computed tomography in head and
neck cancer can use as imaging modality, especially
as alternative to CT because it needed the lesser ra-
diation dose, the short scan time and avoids soft tis-
sue distortions caused by gravity and showed
reliable negative predictive value in application to
cortical bone invasion, high resolution. Most of
studies have reported that CBCT has greater sensi-
tivity compared with the other imaging techniques
such as orthopantomography (OPG), CT, MRI, and
bone scintigraphy. However, CBCT have limita-
tions such as limited soft tissue contrast, movement
artifacts and a smaller detection field. The re-
searchers concluded that the combined use of
CBTC and MRI might be a promising approach.

FIGURE 5: Axial section on cone beam computed tomography showing le-
sion medially invaded into the right nasal cavity, ethmoid sinuses.
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Authors and 
year of study Age Sex Clinical presentation

Site/duration Imaging features

Slootweg 
et al. 1983 7 10 M Swelling left maxilla. 3 months. Loss of bony structures in the left anterior maxilla (CT)

Jones 
et al.1995 8 13 F Maxillary and ethmoid sinuses (no other description available) Loss of bony structures in the left anterior maxilla (CT)

Shah 
et al. 1995 9

42 M On extraoral examination a diffuse nontender swelling. Intraoral
examination revealed a 5x2 cm2 soft tissue mass on the left alve-
olus and palate arising from the socket of extracted teeth 14 and
15.The swelling was lobular, relatively well defined, nontender,
and soft in consistency. The overlying mucosa was ulcerated and
sloughed as a result of trauma from the occluding lower teeth.
Telangiectasia was evident in the left palatal and tuberosity re-
gion. 1 year.

A panoramic radiograph showed a well-defined radioopaque mass in
the left posterior alveolus. Bone scan showed positive concentration
in the mass on the left side in the open-mouth view. 

Ibarburen 
et al.1996  10

20 month F
Swelling left maxilla

Large soft tissue mass causing
lytic destruction of the maxilla and orbit (CT)

Kao 
et al. 2002 11

74 M Ulcerated fleshy mass/ right maxillary gingiva 
2 months.

Lytic destruction of maxilla and soft tissue mass in parapharyngeal
space (CT)

Alobid
et al. 2003 12 23 F

Left-sided nasal obstruction, rhinorrhea, recurrent bloody dis-
charge. 2 months.

Large mass in the left maxillary sinüs with lytic destruction and inva-
sion of the left orbital floor and pterygomaxillary fossa  (CT). Hetero-
geneous, hyperintense signal (T2- weighted MRI).

Sun 
et al.2005 13 49 F

A firm non-tender fixed mass  on the right hard palate  extending
to the alveolar process and gingiva.
6 months.

Radiographs showed bone destruction and invasion in the molar  part
of the right maxilla and zygomatic buttress. The density of the maxil-
lary sinus was increased and the medial wall had disappeared.

Mohindra
et al. 2008 14

5 M Diffuse swelling over the right side of the face arising from the
right maxillary region crossing midline, extending laterally up to
the right ear lobule, superiorly up to eyebrow and inferiorly up to
the lower border of the mandible. Right eye proptosis and associ-
ated periorbital edema. The overlying skin was stretched. 4
months.

A computed tomography scan of the primary site revealed a 5x5x3
cm3 sized soft tissue mass lesion arising from the right maxillary
sinus invading right orbit and right pterygopalatine fossa with propto-
sis and deformation of right eye ball. Medially it invaded into the right
nasal cavity and anterolaterally there was extension into subcuta-
neous tissue.

Hormozi 
et al. 2010 15 28 F Swelling left maxilla. 1 years. CT scan showed  destruction of the walls of the left maxillary sinus

Bakhshi et al. 
2011 6 (5 cases)

Min 4,
max 14

year

2F
3 M

All patients (five cases) presented with jaw swelling and pain.
2-3 months

CT scan of face showed variably enhancing mass lesion with hetero-
geneous attenuation in all cases. There was bone destruction in all
cases with tumor extension beyond the jaw.

Yesswanth 
et al. 2012 16

29 F A fleshy pedunculated mass in the right middle meatus. 1year. CT revealed soft tissue density lesion in the right nasal cavity, maxil-
lary, frontal, ethmoidal and bilateral sphenoid sinuses with bony ero-
sions of medial and posterior wall of the right maxillary sinus.

Shah et al.
2014 1

67 M Granulation tissue and debris in the extracted socket area with as-
sociated gingivobuccal swelling. Three months after the surgery,
the patient was readmitted with an enlarged left submandibular
lymph node. 2 weeks.

Panoramic radiograph revealed generalized sclerosis of both maxil-
lary sinuses with increased radiopacity in the left maxillary sinus.
Both the panoramic and posteroanterior skull projections showed ero-
sion of the posterolateral wall of the left maxillary sinus. MR images
revealed a solid mass presumably arising from and occupying the left
maxillary sinus with infiltration into the retroantral space posteriorly,
and gingivobuccal sulcus inferiorly. A slightly hyperintense T2 signal
and minimal enhancement were noted. 

Wang 
et al. 2014 17 16 M Firm, fixed mass with a local sensation of warmth was identified in

the right zygomatic facial region. 
2 months.

CT of the head and neck revealed that the right maxillofacial tumor
had caused cortical destruction of the wall of the right maxillary sinus
and a sunburst like periosteal reaction. The solid section of the tumor
was isointense to the normal muscle on the T1 weighted images and
heterogeneous hyperintense on the T2 WI. On the contrast enhanced
T1-WI, a marked heterogeneous enhancement with a necrotic area
was identified following the intravenous 
administration of gadolinium.

Krithika 
et al. 2015 18

23 F Growth in gingiva in the left second and third molar teeth region
with  dull pricking type of pain and  swelling on the left side of the
face for 3 months 

CT revealed a soft tissue density lesion filling the nasal cavity and
paranasal sinuses, with bulging of the sinus walls on the left side.
There was destruction of anterior and lateral wall of maxillary sinus
and alveolar process of maxilla on the left side. Significant enhance-
ment was seen on contrast administration, with extra-osseous exten-
sion of the soft tissue mass

Present Case 41 F
Severe pain, progressively enlarging mass on the right maxilla,
and swelling in the right zygomatic facial region. On intraoral ex-
amination, a tender, fixed, lobular, relatively well-defined mass
that was soft in consistency.

The panoramic projection showed erosion of medial, inferior and pos-
terolateral walls of the right maxillary sinus and destruction on right
maxilla with an appearance of teeth floating air. Cone beam com-
puted tomography revealed cortical destruction of the walls of the
right maxillary sinus and medially invaded into the right nasal cavity,
orbit and pterygopalatine fossa, ethmoid

TABLE 1: Summary of clinical and radiological findings of  our case and 18 patients with maxillary PNETs in the literature.
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The replacement of CT by CBTC could be consid-
ered due to the easier handling, lower costs, and
particularly reduced radiation exposure.5

PNETs often demonstrate distant metastases
and local recurrence after treatment. They have
often metastasized at the time of diagnosis due to
rapidly progress. Distant metastases are determined
in 20 to 25% of newly diagnosed patients, espe-
cially bone and bone marrow metastases The most
common sites of metastasis include the lung, bone,
and bone marrow.24 Because of high metastases
rate, a detailed clinical and radiological evaluation
is necessary of PNET. Chest radiograph, bone
scintigraphy can be used to determine the metas-
tasis. Positron Emission Tomography (PET) scan is
also indicated in cases suspected bone metastases.
Fluorine-18-fluorodeoxyglucose (FDG) positron
emission tomography (PET) is very sensitive in the
detection of recurrent bone lesions compared with
other imaging modalities such as bone scintigra-
phy, MRI. Conversely, spiral CT seems to be supe-
rior to FDG-PET in the detection of pulmonary
metastases.2,25

The imaging features of these tumors are not
specific for differentiation of PNETs from other
types of bone and soft tissue tumors. In terms of
their radiographic appearance, they resemble large,
ill-defined, non-calcified soft tissue masses with
cystic or necrotic areas and aggressive infiltration
into adjacent tissues and bones. The most fre-
quently involved bone in head and neck region is
the mandibular ramus.4,15

In the skull, these tumors present as penetra-
tive, destructive lesions with large related to soft
tissue components, reflecting their aggressive na-
ture.23 PNETs appeared as areas of bone destruction
with invasion of surrounding walls on plain radi-
ographs. On CT, PNETs usually appear isodense or
slightly hypodense when compared with the nor-
mal muscle and as heterogeneously enhancing
masses with bone destruction on CT images with
intravenous contrast agents.17 On MRI scans, the
majority of PNETs are isointense or slightly hyper-
intense on T1-weighted images and hyperintense
on T2- weighted images. Furthermore, the tumor is

often heterogeneously marked following the intra-
venous administration of gadolinium.17 In the pre-
viously reported PNET cases of the maxilla, these
tumors have had intermediate signal intensity on
T1-weighted magnetic resonance imaging (MRI)
and a hyperintense signal on T2-weighted images
(Table 1). The observation of an ill-defined, ag-
gressive mass and variable enhancement on CT and
MR images may suggest the diagnosis of PNET. Be-
cause PNET does not show pathognomonic fea-
tures, it cannot be diagnosed based on radiographic
techniques alone. 4,20 

In our case, the panoramic projection showed
erosion of the medial, inferior, and posterolateral
walls of the right maxillary sinus and destruction
on right maxilla with an appearance of teeth float-
ing in air and increased radiopacity in the right
maxillary sinus as in the cases of  Shah et al.1 and
Sun et al.13(Figure 2).  Cone beam CT revealed cor-
tical destruction of the walls of the right maxillary
sinus and medial invasion into the right nasal cav-
ity, orbit and pterygopalatine fossa, and ethmoid
sinuses (Figures 3, 4, 5). CBCT showed cortical de-
struction and bone erosion in the surrounding
anatomic structures similar to CT findings of cases
in Table 1.

Because PNET of the maxilla is rare, its differ-
ential diagnosis is crucial. CT and MRI are useful
for delineating the extent of the tumor and identi-
fying distant metastases. In this case report, the ra-
diological and clinical findings related to a case of
PNET in the right maxilla were reported and a brief
literature review of diagnosis and management of
the 18 cases of PNETs of the maxilla that were pre-
viously reported is have been provided.
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