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Melanotic neuroectodermal tumor of infancy (MNTI) is a rare, benign neoplasm of neural crest origin that
most commonly occurs in the first year of life. The craniofacial area is affected 90% of the time with the
maxilla being the affected site in the majority of cases. It has a recurrence rate of up to 27% and is associated
with malignant transformation in up to 6.5% of patients. The current case describes the clinical presentation

Keywords: and management of a 3-month old male infant with MNTI of the maxilla. Following initial presentation, the
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tumor grew rapidly to compromise the aerodigestive tract. Surgical resection was performed and the

infancy adjacent bone was burred. There has been no clinical recurrence over a 4-year period of follow up.
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Introduction

This rare, predominantly benign tumor was first described in 1918 by
Krompecher and less than 500 cases have since been reported in the
scientific literature [1, 2]. The cell of origin remained elusive for
decades. Accordingly, the name was changed several times to reflect the
cell that the tumor was thought to originate from at that time. However,
after discovering that the tumor produced catecholamines, it was finally
given the designation of melanotic neuroectodermal tumor of infancy as
it was derived from neuroendocrine cells [1, 2]. The head and neck
region is the primary site in over 90% of cases [3]. A rapidly growing,
painless mass in the maxilla - as occurred with the patient in this case
report is the most common presentation [4]. The tumor is more likely to
occur in patients less than one year of age and malignant change can
develop in up to 6.5% of these cases [4, 5]. Histology and
immunohistochemistry are used to confirm the diagnosis [3, 6].
Complete surgical resection is the treatment of choice for MNTI [7].
Chemotherapy and radiotherapy however can have a role in patient
management [8, 9]. Tumor recurrence occurs in up to 27% of patients
and is less likely to occur if complete surgical resection was initially
obtained [5, 10].

Case Report

This is the report of a 3-month-old male, who was referred to the San
Fernando General Hospital (Trinidad, West Indies) for investigation of
a painless mass in the upper jaw. The antenatal and birth history were
uneventful. The infant was born at term via an uncomplicated vaginal
delivery and was discharged together with his mother 24 hours after
birth. The parents noticed a small maxillary swelling approximately ten
days postnatally but did not think this was abnormal. The mass gradually
increased in size over the next three weeks which prompted them to seek
medical attention. There was no history of trauma or insect bites nor was
there a recent travel history. The patient was first taken to a doctor at a
private facility where the parents were advised that the child needed
imaging and a biopsy. However, they could not afford this and was
referred to the public hospital. The parents then decided to observe the
child for possible regression of the mass for a few weeks but when it
continued growing, they finally brought the child to the hospital.

The patient was seen by the Otolaryngology Department at 3-months of
age. There was no associated difficulty in breathing or feeding. A general
examination revealed right facial asymmetry. The right nostril was
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distorted and displaced upwards. There was no nasal discharge nor was
an intranasal mass detected. An oral examination revealed a 5 x 4 cm
smooth, firm, non-friable mass in the anterior aspect of the maxilla
(Figure 1). It was light pink in colour and was more prominent on the
right side. The deciduous teeth were unerupted. The ear and neck exam
were normal.

Figure 1: A well circumscribed, non-pigmented maxillary mass — AP
and lateral views.

A fine needle aspiration cytology specimen of the mass was obtained.
However, the samples were contaminated with blood and had to be
discarded. An open biopsy was then attempted but this had to be
abandoned due to significant bleeding. A CT scan of the facial bones
with contrast revealed a well-demarcated heterogenous lesion in the right
maxilla with expansion and thinning of the adjacent bone (see arrows in
Figure 2). The lesion also exhibited mild enhancement with intravenous
contrast. The possibility of a haemangioma was entertained and it was
decided that the lesion would be observed in order to assess its clinical
behaviour before attempting further investigations or starting
propranolol. The parents were given a 2-month clinic appointment with
advice to return to hospital earlier if there were any significant changes.

Figure 2: A CT scan of the facial bones with contrast. Mass indicated
by black arrows on both A) axial and B) coronal views.

At the first follow-up appointment, the parents reported no difficulty in
breathing and the mother stated that she was still able to feed the child
with a bottle. The mass bled intermittently but the episodes were mild
and self-limiting. Therefore, they had decided to wait until the scheduled
clinic appointment to see a doctor despite the rapid growth of the lesion.
On examination, the mass was noted to have undergone significant
enlargement and now demonstrated patches of dark pigmentation as seen
in (Figure 3). Therefore, the diagnosis was revised to that of mucosal
melanoma and the decision made to perform an excision biopsy in order
to confirm the diagnosis as well as to circumvent aerodigestive
complications. The patient could not be intubated despite several
attempts (including fibreoptic intubation) and had to be sedated with a
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bag and mask while a tracheostomy was performed. Once the airway was
secured, a Weber Ferguson incision was made to expose the involved
facial bones. This allowed for an assessment of the extent of tumor
involvement to be made. The mass extended superiorly to within 1cm of
the right infraorbital rim. The tumor was excised without attention to
margins; preserving the infraorbital rim and orbital floor. Unerupted
teeth within the specimen were also removed. The surrounding bone was
then removed with a burr until the erosive bony de-cortification as shown
by the black arrow in (Figure 4) and pigmented areas as indicated by the
blue arrow in (Figure 4) were no longer observed.

A
Figure 3: The appearance of the maxillary mass at five months of age —
A) AP and B) lateral views.

Figure 4: Surgical removal of right maxillary tumor.

Histological examination of the specimen under low power
magnification revealed clusters of basophilic neuroblast-like cells along
with melanocyte-like cells arranged in alveolar or pseudoglandular
structures (Figure 5A). A more high-powered view demonstrated
vesicular nuclei and variable amounts of melanin pigment within
melanocyte-like cells (Figure 5B). The final histological diagnosis was

a melanotic neuroectodermal tumor of mfancy of the rlght maxilla.
BT e

Figure 5: A) Low power magnification (x4), B) High power
magnification (x40).
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The patient has since been followed up in the outpatient’s clinic (Figures
6-8) every 3 months for the first 2 years and every 4 months for the next
two years. There has been no clinical evidence of local recurrence and
the neck remains clear of disease. A right facial asymmetry was noted at
the age of 3 (Figure 7). A repeat CT scan of the facial bones was
performed which reported a lesion in the right maxilla that was non-
specific for recurrence and may have represented reactive surgical
changes. The parents refused further surgical intervention but agreed to
continue with follow up. At four years of age, the patient remains
clinically free of tumor (Figure 8).

1/

Figure 7: Patient at 3 years of age.

Figure 8: Patient at 4 years of age.

Discussion

Melanotic neuroectodermal tumor of infancy (MNTI) usually affects
patients that are less than one year of age but prenatal and congenital
cases have been reported [11-13]. The condition has also occurred in
older children and adults in a minority of cases [14, 15]. Most
publications have stated no gender predilection whilst a few have noted
a slight male predominance [6, 16]. It primarily develops in the head and
neck region with the maxilla being the most common anatomical site
affected [3, 4]. In most cases, the tumor develops within the soft tissue
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overlying the maxilla which then rapidly grows into and destroys the
underlying bone [7, 14]. A variety of local and regional sequelae may
ensue including decreased oral functionality and aerodigestive tract
compromise [7]. If left untreated, long term effects such as abnormal
craniofacial, dental and orthodontic development as well as speech
problems can also occur. These can all contribute to psychological and
social issues.

Other reported sites of origin include the central nervous system,
mediastinum, uterus, epididymis, ovary, testes, upper arm, thigh, post
auricular subcutaneous tissue and skin [3, 17-21]. Malignant change can
occur and has been reported to range from 1.9% — 6.5% of cases. There
are no factors to predict this change in biologic behaviour [4, 6, 15, 22,
23]. This malignant variant spreads by direct invasion into adjacent
tissue but can also metastasize to regional and distant sites such as lymph
nodes, liver and bone [4]. Histologically, malignant MNTI demonstrates
increased mitosis > 2 per 10 high power field, hypercellularity and focal
necrosis [24-27]. The predominant cell type in metastatic deposits are the
neuroblast-like cells [23, 24]. The tumor usually presents as a rapidly
growing, non-ulcerating, painless, solitary mass [7, 20]. However, in 9%
of cases, they can be multifocal [8, 17]. Pigmentation may not always be
obvious in the tissues even though melanin is being produced as was the
case initially for the patient in this case report [11, 22, 28].

Hematological tests for catecholamines and urinary testing for
vanillymandelic acid can sometimes be elevated as a result of the neural
crest origin of the tumor [25]. Levels should be obtained in order to assist
with treatment planning but it has no influence on the biologic activity
of the tumor. Therefore, these tests cannot be used to distinguish benign
from malignant variants [5, 29]. Plain radiographs and ultrasound scans
do not provide enough detail regarding the tumor and the involved bone.
Therefore, cross sectional imaging in the form of computed tomography
(CT) or magnetic resonance imaging (MRI) scans are preferred. On CT
scanning, MNTI appears as a heterogenous, hyperdense lesion with bony
expansion or destruction as was seen in the CT scan of our patient [30].
The MRI scan gives the best details of the tumor itself. An isointense or
hypointense lesion is imaged on T1 and T2 sequences which enhances
with the administration of contrast [16, 30]. Alternatively, T1 sequences
can appear hyperintense if a large amount of melanin is present within
the tumor [31]. An additional advantage that MRI has over CT is the lack
of radiation exposure which allows the test to be repeatedly performed
[16, 31].

Diagnosis of MNTI is confirmed by histology and
immunohistochemistry. The classic histological appearance is of a dual
population of neuroblast-like cells and epithelial cells within a
fibrocollagenous stroma [3, 7]. This tumor does not have rosette
formation. The neuroblastic cells appear as small round blue cells and
the larger epithelial cells produce melanin [7, 21]. Immunohistochemical
analysis is positive for cytokeratin, glial fibrillary acidic protein,
vimentin, epithelial membrane antigen, neuron-specific enolase, human
melanoma black 45, CD 56, c-myc, dopamine PB-hydroxylase and
synaptophysin [24, 27, 32]. MNTI is usually negative for CD99 or Ki-77
but in cases where it is positive - this may indicate more aggressive
behaviour or a malignant variant [23, 27]. The tumor stains negative for
chromogranin A, S100 and neurofilaments [33]. In some patients, alpha
fetoprotein levels can also be elevated [24]. Molecular testing is
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relatively new and can help identify mutations within the lesion. The
BRAFVEE CDKN2A and RPLP1- C19MC fusion mutations have been
noted in a few cases of MNTI [33, 34]. Translocations in
1(11;22)(g24;912) and t(11;22)(p13;912) as well as MYCN gene
amplification and the deletion of 1p have also been documented [35].
Molecular testing is not confirmatory. However, it can provide
information regarding the sensitivity of individual tumors to
chemotherapy [4].

Optimal management of MNTI involves early diagnosis combined with
complete tumor resection and close follow up. Surgery is the mainstay
of treatment and can be used alone or in combination with chemotherapy
or radiotherapy [14]. Controversy exists regarding how much bone needs
to be removed in order to achieve adequate resection margins given the
infiltrative growth pattern of the tumor [3]. Resection with a 2-5mm
margin is often recommended once there is no functional or
developmental compromise [16, 24, 29]. In the maxilla or mandible, the
involved or adjacent teeth are also removed [14]. In anatomical areas
such as the orbital floor, skull and sometimes the mandible; it may not
be possible to achieve these margins and a more conservative resection
has to be performed [16]. For these cases, enucleation and curettage of
the adjacent tissue can be considered. Close follow up is mandatory for
these patients and further resection or chemoradiation should be
considered if there is recurrence. Reconstruction is performed once the
tumor is confirmed to be completely excised.

Rickart et al. in 2019 outlined their management protocol for MNTI [16].
Accordingly, resection with a 5mm margin is advocated once the tumor
is well localized. Even though the lesion was localized in our patient, the
working diagnosis was that of mucosal melanoma with bony
involvement hence an excision biopsy was carried out. Additionally, the
involved teeth were taken in the resection and the adjacent bone was
removed until clinically normal bone architecture was observed. We had
attained gross excision of the mass and burred the surrounding bone
which should have produced similar results to those attained by
curettage. The changes seen on CT scan when the patient was 3-years
old could have been due to recurrent disease or reactive changes due to
surgery. Clinically, the patient had no visible masses, discolouration or
regional lymphadenopathy to indicate a recurrence. In addition, the
parents did not want any further surgery. Therefore, observation
continued without a repeat biopsy.

Other treatment options that have been used include chemoradiation,
surgery with adjuvant chemoradiation, neoadjuvant chemotherapy
followed by surgery and adjuvant chemotherapy [5, 8, 13, 16, 36, 37].
The rational for using neoadjuvant chemotherapy is to reduce the size of
the tumor so that a more complete resection may be obtained.
Neoadjuvant treatment is offered to patients with vital structure
involvement or who may be ‘inoperable’ [37, 38]. Chemotherapy has
been proposed to induce the maturation of the neuroblast-like cells thus
reducing this cell population and increasing the amount of epithelial cells
[3]. In cases of malignant MNTI, the prognosis is very poor. A
combination of conservative tumor resection and chemotherapy is
recommended as radical surgery has not been proven to change the
outcome [7, 16].
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Recurrence for non-malignant MNTI ranges from 10-27% [10, 15, 16].
Clinical recurrence is associated with tumor development at an age of
less than 2 months. The tumor in our patient was noted within days after
birth even though the official diagnosis was made after 2 months. This
placed the patient at the highest risk of recurrence. An intermediate risk
is present between 2.5 and 4 months of age [6, 39]. Most recurrences
occur within 6 months of treatment [40]. However, no such recurrence
has been noted in our patient after almost 4 years of follow up. Late
recurrences are uncommon [4]. Also, not all patients with positive
margins develop recurrence and this phenomenon was attributed to
stimulation of the host immune response by surgical extirpation of the
tumor. Close surveillance after surgery remains the best indicator of
prognosis [24]. The majority of patients with MNTI can be cured with
complete surgical resection [41]. However, the malignant variant
continues to have a poor outcome.

Conclusion

Melanotic neuroectodermal tumors of infancy are rare, benign
neoplasms of neural crest origin. Most occur in children under the age of
one year. However, it has also been documented to occur in prenatal,
congenital, older children and adult patients. The majority of cases occur
in the head and neck region with the maxilla being the most commonly
affected site. Malignant transformation can occur in up to 6.5% of
patients. It presents as a rapidly growing, painless mass with variable
degrees of pigmentation. Histological and immunohistochemical
assessment confirms the diagnosis. Complete surgical resection to 5 mm
margins is the treatment of choice. Chemotherapy and radiotherapy have
a limited role in patient management. Tumor recurrence can occur in up
to 27% of patients and is more likely to occur in patients diagnosed
within the first two months of life.
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