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Abstract

Melanotic neuroectodermal tumour of infancy (MNTI) is a locally aggressive neoplasm of neural crest origin. It is primarily a
paediatric tumour, and 95% of the cases occur in children below 1 year. The tumour mainly affects the head and neck region.
It shows a predilection for the craniofacial sites and the most common site affected is anterior maxilla. Microscopically, it is
characterized by a biphasic population of neuroblastic cells and pigmented epithelial cells. Although generally considered
as a benign tumour, it can invade the adjacent muscle and bone, causing destruction of the involved site. The rapidity in
growth and the aggressive clinical behaviour of the tumour can be deceptive and hence lack of familiarity with the clinical
characteristics of the tumour may often lead to an erroneous diagnosis of malignancy. The treatment of choice for MNTT is
excision, and it is usually curative. Extensive surgery in a child may interfere with the normal growth and development of
the facial structures and reconstruction can be very challenging in infants. Hence, early diagnosis is critical for the effective
management. Clinical findings, histopathological features, and differential diagnosis of a classic case of melanotic neuroe-

ctodermal tumour of infancy are discussed.
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History and Clinical Findings

A 5-month-old boy was brought to the outpatient department
with the complaint of a rapidly enlarging mass on the right
side of the upper jaw. The baby was apparently normal at
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birth and the growth which was noticed 1 month before was
impeding with his feeding. Extra-oral examination revealed
facial asymmetry and eversion of upper lip owing to a large
swelling on the right side of maxilla that was found protrud-
ing from the oral cavity. The swelling was approximately
3.5%2 cm in size and involved the right side of the anterior
part of the maxillary alveolar ridge and the anterior pala-
tal region lateral to the midline (Fig. 1). The mucosa over
the swelling was smooth and showed areas of erythema and
blackish pigmentation around a tooth which was erupting
through it. Imaging studies revealed a destructive lesion
on the right side of the premaxilla involving upper alveo-
lar process and hard palate that extended to the nasal cav-
ity (Fig. 2A, B, C). Based on the clinical findings and the
imaging studies, the lesion was provisionally diagnosed as
melanotic neuroectodermal tumour of infancy. Excision of
lesion was performed under general anaesthesia. The speci-
men was submitted for histopathological examination and
microscopic study of the sections confirmed the diagnosis
of MNTI. Healing of the area following the surgery was
uneventful and a regular follow-up for a period of 3 years
did not reveal any evidence of recurrence.
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Fig. 1 Clinical presentation. The swelling involving the anterior max-
illary alveolar ridge and hard palate. Note the erupting deciduous cen-
tral incisor and brownish black pigmentation over the growth

Diagnosis

The gross specimen was firm in consistency and the cut
surface was creamy white in colour with greyish black
areas at the centre (Fig. 3). Microscopic examination of
the sections from the specimen exhibited superficial strati-
fied squamous epithelium and the underlying connective
tissue stroma showing lesional area composed of biphasic
population of cells. The tumour cells were arranged in
alveolar pattern, streaks and nests (Fig. 4A). The alveolar
spaces which formed the predominant component of the

tumour were irregular and lined by large epithelioid cells
containing melanin pigments (Fig. 4B). Small neuroblast-
like blue round cells were seen within these spaces. Islands
and nests of tightly packed round cells were also seen
within the stroma (Fig. 4C). The lesion showed infiltra-
tive margins and the tumour cells were found to be invad-
ing into the adjacent stroma and bone (Fig. 4D, E). The
epithelioid cells expressed pan cytokeratin and HMB45
while the small round blue cells showed a positive reac-
tion to neuron-specific enolase (NSE) (Fig. 4F). Both the
cell types were negative for S100, Melan A, desmin, and
chromogranin. The histopathological and immunohisto-
chemical findings confirmed the diagnosis of Melanotic
neuroectodermal tumour of infancy.

Discussion

Melanotic neuroectodermal tumour of infancy is a rare oste-
olytic tumour affecting the jaws of the new-born infants.
The exact origin of the tumour has been uncertain with mel-
anocytic, odontogenic [1], and retinal origin of the tumour
being suggested [2]. However, high urinary levels of vanillyl
mandelic acid observed in these tumours supported a neural
crest origin which was confirmed further by ultrastructural
and immunohistochemical studies. Data on the molecular
profiling of the tumour which may aid in understanding
the biology of the tumour are limited and the underlying
genetic mutations involved are not yet identified. However,
BRAFV600E mutation [3] and a germ-line heterozygous
mutation of CDKN2A and RPLP1-C19MC gene fusion had
been reported in a few cases [4].

Fig.2 Imaging studies. A Axial CT showing a locally destruc-
tive tumour involving the right upper alveolar process and hard pal-
ate and extending to right side of the nasal cavity. B MRI—Sagittal
view—Heterogenous T2-weighted mixed isointense to hypointense
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lesion involving the upper alveolus and hard palate. C MRI—Axial
view—T?2 weighted showing low-intensity lesion causing destruction
of anterior maxilla and hard palate. The lesion is seen extending to
the floor of the nasal cavity
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Fig.3 Gross finding. The cut surface of the gross specimen showing
greyish black colour at the centre and creamy white colour towards
the periphery

MNTI occurs in children below 1 year, with a median
age of 5 months. The tumour presents as a rapidly growing,
non-ulcerated, darkly pigmented exophytic mass protruding
from the oral cavity. The tumour can destroy the underly-
ing bone and give the appearance of an invasive malignant
neoplasm on imaging studies. Displacement or premature
eruption of primary teeth into the lesion is often observed
[5]. Although generally considered as tumours of anterior
maxilla, MNTI may occasionally occur in skull, mandible,

or brain [6]. Apart from head and neck region, other sites
like the retina, femur, epididymis, ovaries, uterus, and medi-
astinum may also be affected rarely. Imaging studies reveal a
well-demarcated destructive lesion of the maxilla which may
extend to nasal cavity or orbit. Foetal MRI plays a central
role in the prenatal diagnosis of MNTI. The paramagnetic
effect of melanin gives a characteristic high-signal intensity
on T1-weighted MRI. Homogeneous high-signal intensity
on T1-weighted imaging, absence of signal loss with fat-
suppressed T1, and low-signal intensity on T2-weighted
imaging suggest the diagnosis of MNTI [7].

The clinical presentation of a rapidly enlarging pig-
mented mass located in the anterior maxilla in the new
born is quite characteristic and diagnostic of MNTI. But
distinction needs to be made from other tumours common in
paediatric population which may show overlapping clinical
features with regard to the site of occurrence, appearance,
rapidity of growth, aggressiveness, and extent of involve-
ment. Congenital granular cell epulis (CGCE), commonly
known as congenital epulis, is a rare tumour of neonates.
It arises from alveolar mucosa and clinically presents as a
mass protruding from the anterior maxilla, often interfering
with normal feeding [8]. While the typical location of the
lesion mimics MNTI, CGCE usually exhibits slow growth
and does not involve bone [9]. Clinically, MNTI can also
be mistaken for a vascular tumour, as the melanin pigments
present within the tumour cells often impart a bluish hue
[10]. Hemangioma, a congenital vascular hamartoma, is a
common tumour in neonates and may be considered in the

Fig.4 Histopathological findings. A Connective tissue stroma show-
ing tumour cells arranged in the form of alveolar pattern, streaks
and nests (H &E*). B The alveolar spaces lined by large epithelioid
cells containing melanin pigments. Note the small neuroblast-like

blue round cells within the spaces (H &E *). C The tumour cells
composed of islands and nests of tightly packed small round cells. D
Tumour infiltration at the margin. E Osseous invasion. F Small round
cells expressing NSE positivity (H &E*). * Haematoxylin & Eosin
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differential diagnosis. Infantile hemangiomas develop in
new borns within first few months of life. They are com-
mon in skin and subcutaneous tissue [11] and may present
as blue-coloured swellings. Despite being rare, intra-bony
hemangiomas do occur in neonates and are generally seen in
vertebrae and skull bones. Among the skull bones, mandible
and maxilla are the most common sites affected [12, 13].
Imaging studies usually present as well-defined unilocular/
multilocular lesions, but sometimes may reveal destruction
of bone with extension of the tumour into the adjacent soft
tissue [14].

Confirmation of the diagnosis of MNTI is made based
on the typical microscopic findings of a dual population of
small neuroblast-like cells as well as large epithelial cells
containing melanin pigments in the tissue sections. The
tumour is composed of irregular alveolar spaces lined by
cuboidal cells containing melanin pigments. The small
round basophilic cells lie in the alveolar spaces or as isolated
nests within the stroma. Malignant small round cell tumours
which include Neuroblastoma, Alveolar rhabdomyosarcoma,
Ewing’s tumour, and Lymphoma usually affect paediatric
population. Microscopically, these aggressive tumours
may show close resemblance to MNTI and, hence, may be
considered as histopathological differential diagnosis. The
tumour may also need to be differentiated from melanoma as
the melanin-containing epithelioid cells may be mistaken for
melanoma cells. Neuroblastoma, one of the most common
childhood extracranial solid tumours is composed of small
primitive appearing round cells with dark nuclei, scant cyto-
plasm and poorly defined cell borders. However, pronounced
rosettes and the absence of melanin-containing epithelioid
cells in neuroblastoma may be helpful in differentiating
between the two tumours. Ewing’s sarcoma, a sarcoma of
bone that occurs predominantly in children and young adults
is extremely rare in new born. The tumour is composed of
solid sheets of monomorphic population of small round
cells. The tumour cells resemble the small round cells seen
in MNTI, but the pigmented epithelioid cells characteristic
of MNTTI is not found in Ewing’s sarcoma. Rhabdomyosar-
coma is the most common soft tissue sarcoma in children.
Despite rare in infants, age < 1 year at diagnosis remains a
significant adverse prognostic factor [15]. Alveolar rhabdo-
myosarcoma is composed of irregular clusters and nests of
small poorly differentiated round or oval cells separated by
fibrous septa. The tumour islands along with the alveolar
pattern, formed due to the necrosis of tumour islands dis-
tributed in clusters within the stroma, may often resemble
MNTT and may pose a diagnostic challenge.

Immunoprofiling of the tumour cells may be helpful
in situations when distinction between the tumours is
difficult from the H & E-stained sections, particularly
when only limited tissues from small biopsy specimens
are available for microscopic study. In MNTI, the larger
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epithelioid cells are positive for HMB 45, but negative
for other melanoma markers there by excluding the pos-
sibility of melanoma. Further, unlike melanoma cells,
the epithelioid cells are positive for cytokeratin. Both the
cell types are negative for chromogranin, neurofilaments,
S100 protein, and desmin and show variable expression
for vimentin, synaptophysin, and neuron-specific enolase
[16]. Neuroblastoma shows diffuse expression of neuroen-
docrine markers including chromogranin, synaptophysin,
and neuron-specific enolase, and the tumour cells would
be negative for cytokeratin and HMB 45. Ewing’s sarcoma
would show strong membranous positivity for CD 99 and
typically harbours EWSR1 gene rearrangement. Positive
expressions for desmin and myogenins by tumour cells
suggest the possibility of Rhabdomyosarcoma, but since
muscular differentiation has been described in MNTI,
molecular or FISH analysis to demonstrate translocations
t (2;13) or t (1;13) with PAX-FOXO01 gene fusions may be
necessary to arrive at a conclusive diagnosis [17].

Wide local excision with 5 mm of tumour free margins
is the treatment of choice, and the prognosis is excellent.
But due to the infiltrative margins, complete excision might
not be possible in all cases and recurrence is quite com-
mon. Neoadjuvant chemotherapy before the surgical proce-
dure has been attempted to avoid wide resection which may
cause facial disfigurement [18]. Distant metastasis has been
observed in 7% of the cases and in these cases, metastasis
occurred in lymph node, liver, bone, and adrenal glands [6].
The prognosis of the tumour was found to be correlating
with the age at the time of presentation, the site of involve-
ment, size of the tumour, and the mode of treatment done
[19]. A systematic review conducted to assess the factors
influencing recurrence and survival in MNTI revealed that
involvement of the jaw bones showed good prognosis as
compared to other sites. The risk of recurrence was higher
in patients younger than 2 months, and a positive correla-
tion was observed between the size of the tumour and rate of
recurrence. It was also observed that the chances of recur-
rence were higher in cases where conservative treatment
approaches were opted instead of radical surgery [20]. The
predominance of small round cells [21], number of mitotic
figures greater than or equal to 2 per 10 high-power fields,
a Ki-67 proliferation index greater than 25%, and positiv-
ity for CD99 [22] are considered as histopathological indi-
cators of high risk for recurrence. However, a few studies
conducted in this regard did not show any such correlation,
and at present, no consensus exists on the correlation of
clinicopathological parameters with prognosis. Following
surgical management, counselling of the parents regarding
the risk of recurrence and relevance of a regular follow-up
is mandatory. Quarterly follow-up for the 1st year followed
by annual follow-up and yearly MRI have been suggested to
be effective for the timely recognition of recurrences [23].
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In summary, melanotic neuroectodermal tumour of
infancy is a rare tumour of neonates. Although generally
considered as a benign tumour, it is a locally aggressive
neoplasm that can on occasion show malignant behaviour
and metastasize to distant sites. Diagnosis is usually made
based on the unique clinicopathological characteristics of
the tumour. Immunoprofiling may be helpful in diagnosti-
cally challenging situations. Prognosis following surgical
excision is excellent, but long-term follow-up to rule out
recurrence is mandatory.
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