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Primitive neuroectodermal tumor of the posterior mandible: A case report

Posterior mandibulanin primitif néroektodermal tiimérii: Olgu sunumu

Monal B. Yuwanati?, J V Tupkari?, Shubhangi Mhaske?, Pradnya Joshi?

ABSTRACT

Primitive neuroectodermal tumor is a term used to de-
scribe a category of neoplasms of neuroectodermal ori-
gin with variable cell differentiation. These tumors arise in
many places throughout the body. The chest wall, larynx,
abdomen, and pelvis being the most common primary
sites; in rare cases, they occur in the head and neck area.
Only 3% of cases have been reported within the skull and
jaws. In this report, a rare case of primitive neuroectoder-
mal tumor in the left side posterior mandible in a young
adult is described. J Clin Exp Invest 2013; 4 (1): 101-104
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INTRODUCTION

Neuroectodermal tumors occupy a predominant
place in oncology. These tumors arise in many plac-
es throughout the body, with the chest wall, larynx,
abdomen, and pelvis being the most common pri-
mary sites. Currently, this family of tumors is divided
into two categories. Group (I) tumors, such as the
pituitary adenomas and carcinoid tumors, represent
tumors that show predominantly epithelial differenti-
ation. The group (Il) tumors, which include olfactory
neuroblastoma, malignant melanoma, Ewing’s sar-
coma (EWS) and primitive neuroectodermal tumor
display features that are predominantly neural and
non-epithelial in origin.’

Primitive neuroectodermal tumor (PNET) is a
term used to describe a category of neoplasm of
neuroectodermal origin with variable cell differentia-
tion.2 Earlier the term ‘PNET’ was used for tumor
arising in central nervous system. More recently, the
PNET concept has expanded to include histologi-
cally similar but peripherally located tumors referred
to as peripheral primitive neuroectodermal tumors.?
These tumors are aggressive and have a propen-
sity for local recurrence and metastasis especially

OzZET

Primitif néroektodermal timér, néroektodermal kaynakli
degisik hucre farkhlagsmasi ile birlikte olan bir neoplazm
kategorisini tanimlamak i¢in kullanilan bir terimdir. Bu tu-
morler vicutta birgok yerden kaynak alir. Gégus duvari,
larinks, karin ve pelvis en sik tutulan bdélgeler olup, nadi-
ren bas ve boyun bélgesinde olusur. Olgularin yalnizca
%3’U kafatasi ve ¢ceneden kdken alir. Bu raporda geng bir
eriskinde mandibula sol arka kisminda gelismis nadir bir
ndroektodermal timaor olgusu sunulmaktadir.

Anahtar kelimeler: Noroektodermal tlimorler, primitif,
periferik, agiz i¢i, mandibula

in bone marrow, brain, lung and lymph node, but
rarely to jaws and skull. Very few cases of PNET in
the head and neck region have been reported in the
literature.?

In recent years, the incidence of PNETs in head
and neck areas have been increasingly reported,
however, there is a paucity of reports of PNETs of
the oral cavity.**¢” Emphasizing on the rarity of the
lesion, a case of PNET of oral cavity in a young pa-
tient is reported.

CASE REPORT

A 17 years old male patient reported to Department
of Oral Pathology, Government Dental College and
Hospital, Mumbai, with chief complaint of rapidly
growing painful mass on the buccal gingival in the
left mandibular third molar region, since 10-12 days.
The lower third molar on the affected side was ex-
tracted 7 days back due to pain and mobility. How-
ever, patient did not get relief.

Past medical history revealed surgery of right
hand twice, however, the details of procedures, na-
ture of surgery and histopathological diagnosis was
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not available. Patient gave history of swelling on
right hand since 5-6 years.

On general clinical examination, two soft tissue
swellings between index and middle fingers of right
hand were noticed which resulted in disfigurement.

Extra-oral examination of face showed no obvi-
ous abnormality. Intra-oral clinical examination re-
vealed a soft fleshy mass of approximately 3x2 cm
in the lower left third molar region extending in the
retromolar region (Figure 1). Lateral oblique radio-
graph of mandible did not reveal any abnormality
(Figure 2). Incisional biopsy from the third molar re-
gion was taken.

Figure 1. A soft fleshy mass measuring about 3 x 2 cm
in the lower left side in third molar and retromolar region

Figure 2. Lateral oblique radiograph of mandible did not
reveal any abnormality

On histopathological examination, H&E stained
section showed sheets of proliferating hyperchro-
matic, small, round cells with ovoid nuclei with
scanty eosinophilia cytoplasm. The stroma was
scanty, few connective tissue septae .and some
areas of hemorrhage were seen (Figure 3). Sug-
gestive of small round cell tumour such as primitive
neuroectodermal tumour, Ewing sarcoma, meta-
static neuroblastoma, malignant lymphoma, small
cell osteosarcoma, embryonal rhabdomyosarcoma.

Immunohistochemistry was done for confirma-
tion and typing of lesion. Tumour tissue was reactive
to S100 (Figure 4), vimentin and CD99 and nega-
tive for pancytokeratin, leucocyte common antigen,
chromogranin and HMB-45. The histopathology and
immunohistochemistry findings were suggestive of
primitive neuroectodermal tumour. The patient was
referred to higher centre for further evaluation and
treatment.

Figure 3. Microscopic examination of soft tissue speci-
men showed sheets of proliferating small, hyperchromat-
ic, round cells with ovoid nuclei and scarce pink cytoplasm

Figure 4. Tumor tissue was reactive to S100
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DISCUSSION

The term ‘PNET’ was first introduced by Hart and
Earle’ in 1973 with reference to a class of neoplasm
occurring in children and composed of small cells
showing various signs of maturation along neural,
glial or (more rarely) mesodermal lines. PNET af-
fects primarily white and Hispanic young people and
is extremely rare in individuals of African or Asian
origin.2 The reason for this striking ethnic distribu-
tion is not known. Based on the site of involvement,
the PNET are grouped as central and peripheral
tumors. Central PNET such as medulloblastoma
originates in the brain and spinal cord, whereas pe-
ripheral PNETs include adrenal and extra-adrenal
neuroblastomas of soft tissues, nerve, and bone.

The peripheral Primitive Neuroectodermal Tu-
mor first recognized by Arthur Purdy Stout °®in 1918,
is a member of the family of “small round-cell tu-
mors” this was subsequently designated as PNET.
It is seen involving any bone, however it predomi-
nately involves central and axial skeleton as well as
the diaphysis of long bones. They are often associ-
ated with pain and swelling.

The actual incidence of PNET is difficult to as-
certain. Only 3% of cases have been reported with-
in the skull and jaws.™ It primarily affects children
and young adults® without any sex predilection.™
It usually occurs in the chest, pelvis and retroperi-
tonium; but may also be seen involving head and
neck area such as skull, orbit, masseter muscle
and maxilla.’®'2 The majority of the tumors are local-
ized in the mandibular symphysis region. Stout re-
viewed twenty six cases of PNET of head and neck
region of which eleven tumors were localized to the
mandible. Jurgens et al.”® carried out a retrospec-
tive analysis of forty two cases, of which only four
were localized to the head and neck region. Two
of four tumors had bone involvement however; the
authors did not specify the exact location of tumors.
The usual clinical manifestations include pain and
swelling, however, it depends on the site of involve-
ment. Intraoral PNET resembles commonly seen
oral lesions such as, pyogenic granuloma; Periph-
eral Giant cell Granuloma, lipoma and hemangio-
ma. Minor salivary gland can also resemble to soft
tissue tumor.™

The definitive diagnosis of PNET depends on
histology and Immunohistochemistry. PNET is one
of the group of neoplasms collectively referred to
as “small round cell tumors of childhood”, which
include neuroblastomas, rhabdomyosarcoma, lym-
phoma, small round cell Osteosarcoma and the
Ewing family of tumours. Histopathologically, these

neoplasms consist of narrow sheets of poorly differ-
entiated cells with uniform, round or oval nuclei and
scant cytoplasm. However, it is not easy to distin-
guish PNET morphologically from other small round
cell tumours and hence IHC is necessary for confir-
mation of the diagnosis.

The Ewing sarcoma family of tumors that can
occur in the head and neck region comprises os-
seous and extraosseus variety of Ewing sarcoma
(EES) and peripheral primitive neuroectodermal
tumor (pPNET).® Discrimination criteria have been
proposed to aid in diagnosis of PNET." Features
are (1) well defined histological evidence of Homer-
Wright or Flexner-Wintersteiner rosettes. (2) Im-
munoreactivity to two or more neural markers, and/
or (3) ultra-structural transmission electron micro-
graphic evidence of neural differentiation and neu-
rosecretory granules.

Osteosarcoma has closest resemblance to
PNET. However, Homer-rosettes pattern and neu-
roendocrine markers along with the lack of osteoid
would tend to rule out osteosarcoma. Neuroblasto-
ma, a tumor that generally develops in the adrenal
medulla or along the sympathetic ganglion chain,
generally has increased catecholamine and it does
not stain for CD99. Lymphoma shows positive reac-
tivity for CD45 whereas Rhabdomyosarcoma (RMS)
stains positive for desmin and myogenin. Pancyto-
keratin staining and the presence of perinuclear dot
like desmin staining pattern generally characterize
Desmoplastic Small round cell tumor (DSRCT).
EWS closely resemble the PNET, microscopically
but tends to have less distinct Homer-Wright ro-
settes, cells with paler cytoplasm and increased
PAS + staining relative to the biopsy sample. There
are several antibody neural markers (NSE, S-100,
Leu-7, chromogranin, neurofilaments) which specif-
ically labeled in PNET and are negative in Ewing’s
sarcoma. Positive staining for vimentin and CD 99
plays a key role differentiation of PNET from other
small round cell tumors.* PCR molecular analysis is
also helpful for making the diagnosis of ES/PNET.
However, the diagnosis of PNET has been largely a
process of exclusion.

PNET has a tendency for recurrence and to
metastasis, especially to bone marrow, brain, lung
and lymph node with lung being the most common
site. Metastasis have been observed at the time of
diagnosis in up to 31% of patients, reflecting the ag-
gressiveness of these tumors.™ Metastasis to oral
cavity’ from the primary lesion located at other sites
is uncommon.

Due to the relative paucity of PNET cases, no
standardized treatment regimes have been estab-
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lished. However, as a result of and availability of
advanced technology and research in the field of
diagnostic and therapeutic oncology, identification
of more effective treatment strategies and improved
prognoses have been achieved over the past few
decades.” The recommended treatment consists
of a combination of chemotherapy, surgery, radia-
tion therapy. Although PNET is considered radio-
sensitive, radiation is generally administered as an
adjuvant therapy in cases of incomplete surgical
re-section or where there are close tumor margins.
Frequently used chemotherapeutic agents include
cyclo-phosphamide, ifosfamide, vincristine, doxo-
rubicin, and Dactinomycin. Successful treatment
requires close cooperation among the surgeons
and medical and radiation oncologists to ensure the
most effective management approach. Local Surgi-
cal removal of the primary lesion along with combi-
nation of systemic chemotherapy to control subclini-
cal micro-metastases should be considered for the
treatment of PNET. Periodic follow up of the patient
is recommended.

The prognosis of PNET is poor; with 2-year sur-
vival rate in only 65% cases, after diagnosis, regard-
less of treatment modalities applied."™ Poor prog-
nostic factors for PNET include patient more than
ten years of age, bony infiltration and bone marrow
metastasis, radiation therapy at doses greater than
5 Gy, and high doses chemotherapy with hemato-
poietic regimen.

In conclusion, PNET is a rare but highly aggres-
sive tumor of head and neck region. It is character-
ized by ill-defined presentation and rapid growth. To
date, there are no clinical or radiological modalities
that ensure early detection of this rare tumor. How-
ever, histopathology, immunohistochemistry are
keys to its diagnosis. Recently the numbers of cas-
es of PNET reported are increasing gradually due
to awareness. But still, there is a paucity of PNET.
It should be included in the differential diagnosis of
rapidly growing lesions of the mouth.
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