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Abstract
Melanotic neuro-ectodermal tumor of infancy (MNTI) is an extremely rare tumor. The purpose of this study was to describe 
the imaging features of maxillary bone MNTIs and introduce the key points for clinical diagnosis of MNTI. We retrospec-
tively reviewed four patients with histology-proven MNTIs arising from the maxillary bone. All patients underwent ultrasonic 
inspections, CT and/or MR scanning. Combined with previously literature, the imaging features were comprehensively 
evaluated and analyzed. All MNTIs showed a firm, non-ulcerated rapidly-growing soft-tissue swelling with pigmented 
(blue-colored or black-colored or gray-colored) mucosa. The onset ages were younger than 6 month-old. CT images showed 
osteolytic or expansive bone destruction of the involved maxillae, fragmentary cortical bone, “free-floating” tooth germs, 
with or without spiculated/sunburst periosteal reaction. The tumor appeared lightly hyper-intense on T2-weighted sequences, 
while isointense or lightly hypo-intense or lightly hyper-intense signal on T1-weighted sequences. Enhanced images all 
displayed heterogeneous enhancement. No metastasis features of lymph nodes or abdominal organs were demonstrated 
by cervical and abdominal ultrasonic inspections. As a conclusion, accurate recognition of the imaging features of MNTI 
combined with history and clinical manifestations (early infancy, painless, firm, pigmented mucosa, non-ulcerating lesion) 
can provide clues for diagnosis of this rare entity.

Keywords  Melanotic neuro-ectodermal tumor of infancy · Maxillary bone tumor · Imaging features · Pediatrics · Clinical 
manifestations

Introduction

Melanotic neuroectodermal tumor of infancy (MNTI) is an 
extremely rare and rapidly growing neoplasm which origi-
nates from neural crest. The tumor usually develops in the 
head and neck regions of early infancy, particularly in the 
maxilla, followed by the skull, mandible and brain [1–3]. 
MNTIs are generally classified as benign but local-aggres-
sive neoplasms [4, 5]. It is essentially a rapid-growing pain-
less tumor causing facial malformation, while the mucosa 

surface is intact, pigmented and non-ulcerated [4, 6]. To the 
best of our knowledge, there have been few studies focus-
ing on the imaging findings of MNTI to date, and most of 
the studies were MNTIs from the skull [7–12]. During the 
past five years, four cases of MNTI occurring in maxillary 
bone have been confirmed by histopathology in our hospital. 
The imaging findings of these four MNTIs were retrospec-
tively reviewed and, combined with the literature, the value 
of using CT, MR and ultrasound imaging to diagnose, treat 
and follow up patients with MNTIs in the maxillary bone 
was also discussed. Imaging examination strategies for these 
patients were explored too.

Case reports

The study was approved by the institutional review board. 
We retrospectively reviewed the imaging findings of four 
patients with histology-proven MNTIs over a 5 year period 
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(July 2016–June 2021) by searching the clinical records. All 
four patients underwent surgical treatment. The clinical pres-
entations, surgical findings and histological diagnosis were 
extracted from the medical records.

The four patients all presented to the department of oral 
and maxillofacial surgery and underwent CT examination. 
Images were acquired in both the axial and coronal planes 
using Revolution CT, GE Healthcare. The imaging param-
eters were as follows: voltage 100 kV, current 200 mA, 
matrix 512 × 512, section thickness 0.625 mm. Examina-
tions were performed from superciliary arch to the subman-
dibular region. Images were reconstructed using both bone 
algorithm (window width 2000 HU at a window level of 
600 HU) and soft-tissue algorithm (window with 350HU, 
window level 40HU). Case 1 and case 2 got enhanced CT 
check in which 2 ml of iodixanol injection (Visipaque, GE 
Healthcare Ireland Limited) per kilogram of body weight 
was applied via intravenous injection.

Case 3 and case 4 also underwent MR examination prior 
to surgery. All MRI was acquired on a 3-T scanner (Achieva, 
Philips Medical System, Best, the Netherlands), using a head 
coil. They underwent pre-enhanced T1- and T2-weighted 
scanning and case 3 also had post-enhanced T1-weighted 
images in the axial, coronal and sagittal planes. The imag-
ing parameters were as follows: T1-weighted images: rep-
etition time (TR) 500–600 ms, echo time (TE) 15–20 ms; 
T2-weighted images: TR 4000 ms, TE 80–100 ms, matrix 
512 × 512, field of view 20 × 20 cm, and section thickness 
2.5 mm. Rapid manual bolus intravenous injection (2 ml s−1) 
of 0.1 mmol of gadopentetate dimeglumine (MagnevistH; 
Schering AG, Berlin, Germany) per kilogram of body weight 
was administered.

In addition, cervical and abdominal ultrasonic inspec-
tions were also performed for screening metastasis features 
of lymph nodes or abdominal organs.

All the images were evaluated by three experienced oral 
and maxillofacial surgeons/radiologists and findings were 
reached by consensus.

Biopsy operations were scheduled for the four patients 
before resection operations. The final pathological diagnosis 
of MNTI by surgery was consistent with biopsy.

Case 1

A 6 month-old male presented with a 3 month history of 
painless swelling of the right maxillary region. Clinical 

Fig. 1   Case 1. a/b axial CT images demonstrated a multi-locular soft-
tissue mass occupying the right maxillary sinus and leading to irregu-
lar bony destruction. Cortex expanded and lost continuity without 
periosteal or bony proliferation. Displaced tooth germ was noticed. c 
coronal contrast-enhanced CT showed heterogeneous enhancement of 
the lesion

▸
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examination showed a non-tender, non-ulcerated, blackish-
grayish tumor causing craniofacial asymmetry. CT demon-
strated a multi-locular soft-tissue mass occupying the right 
maxillary sinus and leading to irregular bony destruction. 
Cortex expanded and lost continuity without periosteal 
or bony proliferation. Several displaced tooth germs were 
noticed in the tumor. Contrast-enhanced CT showed het-
erogeneous enhancement of the lesion (Fig. 1). Diagnosis 
of MNTI was made by biopsy. The cervical and abdomi-
nal ultrasonic inspections showed no metastasis features of 
lymph nodes or abdominal organs. The patient was given 
surgery by enucleation under general anesthesia, and mon-
itored every 6 months for 3.5 years, without evidence of 
recurrence.

Case 2

A 1-month-old female was admitted owing to a rapidly 
growing tumor of left maxilla of 2 weeks’ duration. The 
patient had left nasal obstruction, proptosis, and facial mal-
formation. Clinical examination revealed a large and firm 
mass from midline to left maxillary tuberosity. Mucosa 
surface of the tumor was intact with blueish-grayish color. 
CT revealed osteolytic and expansive bone destruction of 
left maxilla, involving all maxillary sinus walls and inferior 
orbital wall. Spiculated/sunburst periosteal reaction was 
obvious. Irregular and ill-defined soft-tissue mass in which 
tooth germs floated was noticed in the bone destruction area. 
Contrast-enhanced CT scans showed medium heterogeneous 
enhancement of the soft-tissue mass combining with lique-
factive necrosis areas (Fig. 2). Diagnosis of MNTI was made 
by biopsy. No metastasis features of lymph nodes or abdomi-
nal organs were demonstrated by cervical and abdominal 
ultrasonic inspections. The patient also had eye examina-
tions and fibro nasopharyngoscopy due to nasal obstruction 
and proptosis. Curettage was taken to treat the patient under 
general anesthesia, while 1 month later, a recurrent lesion 
was found in the left maxilla. Thus, a second enucleation 
surgery with subtotal resection of maxilla was undertaken. 
Regular follow-up examination 31 months after the second 
surgery revealed no evidence of recurrence.

Case 3

A 7 month-old male was referred with progressive right 
facial swelling for 3 months. The patient suffered from right 

Fig. 2   Case 2. a/b axial CT images revealed osteolytic and expansive 
bone destruction of left maxilla, involving all maxillary sinus walls. 
Spiculated/ sunburst periosteal reaction was obvious. Irregular and 
ill-defined soft-tissue mass in which tooth germs floated was noticed 
in the bone destruction area. c axial contrast-enhanced CT scans 
showed medium heterogeneous enhancement of the soft-tissue mass 
combining with liquefactive necrosis areas
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nasal obstruction, feeding difficulty, ocular proptosis and 
facial deformity. Clinical examination showed giant (about 
10 cm * 8 cm) and non-ulcerated invading right orbit, nasal 
cavity and whole right maxilla. Mucosal of the tumor was 
intact with grayish–whitish or grayish–blackish color. CT 
showed tissular expansive tumor with obscure boundary, 

leading to extensive bone destruction, local spiculated 
periosteal reaction and fragmentary cortical bone. Right 
maxilla, infratemporal fossa, pterygopalatine fossa, orbital 
apex and cavernous sinus were involved. Several displaced/ 
“free-floating” teeth were distinct. Right orbit was smaller 
than the contralateral side causing by the compression of 

Fig. 3   Case 3. a/b axial CT 
showed expansive tumor with 
obscure boundary, leading to 
extensive bone destruction, 
local spiculated periosteal reac-
tion and fragmentary cortical 
bone. Several displaced/ “free-
floating” teeth were distinct. 
c coronal T1 weighted image 
showed isointense or lightly 
hypo-intense signal. d axial T2 
weighted image showed lightly 
hyper-intense signal. e/f coronal 
enhanced T1-weighted images 
showed intense but inhomoge-
neous enhancement following 
gadolinium injection. c/d/e/f 
Right maxilla, infratemporal 
fossa, pterygopalatine fossa, 
orbital apex and cavernous sinus 
were involved. Right orbit was 
smaller than the contralateral 
side causing by the compres-
sion of neoplasm. Nasal septum 
was also compressed tipping to 
left side
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neoplasm. Nasal septum was also compressed tipping to 
left side. On MRI, the tumor appeared isointense or lightly 
hypo-intense on T1-weighted sequences, lightly hyper-
intense on T2-weighted sequences, and show intense but 
inhomogeneous enhancement following gadolinium injec-
tion. Involvement of right orbit, orbit apex area, cavernous 
sinus and right optic nerve was more clear on MRI than CT 
(Fig. 3). The cervical and abdominal ultrasonic examinations 
seemed quite necessary for this child, while no metastatic 
lymph nodes or abdominal organs were found. The lesion 
was excised by enucleation with subtotal resection of max-
illa under general anesthesia. Clinical and imaging follow-
up every 6 months for 26 months showed no evidence of 
recurrence.

Case 4

A 5 month-old male was referred because of a rapidly grow-
ing tumor of the maxilla. The first symptoms of swelling in 
the right maxilla region had been noticed about 2 months 
before. Clinical examination revealed a firm, lobed, non-
ulcerated, reddish-bluish tumor with intact mucosa. CT 
scans showed irregular bone destruction and cortical bone 
expansion, with no signs of periosteal reaction. Teeth in the 
lesion were displaced. On MRI, the mass was isointense or 
mild hyper-intense on both T1- and T2-weighted sequences 
with clear boundary (Fig. 4). Surgical enucleation of the 
tumor mass was planned under general anesthesia. During 
the 12 month follow-up period, there was no evidence of 
recurrence of the mass.

Discussion

MNTI is generally found in children younger than 1 year of 
age, especially between 2 and 6 months of age [2, 13, 14]. 
Cases of prenatal diagnosis were quite rare [15]. The onset 
ages of our four cases were all younger than 6-month-old. 
Clinical presentations of the four cases were also in line with 
previous publications [4, 13, 16]. MNTI usually occurs in 
the head and neck region due to its origin from the neuro-
ectoderm. Around 70% present in the maxilla, followed by 
the skull (11%) and mandible (6%) [2, 4, 5]. Patients typi-
cally present a firm, non-ulcerated rapidly growing soft-tis-
sue swelling with pigmented (blue-colored or black-colored 

Fig. 4   Case 4. a/b axial CT images showed irregular bone destruc-
tion and cortical bone expansion, with no signs of periosteal reaction. 
Teeth in the lesion were displaced. c axial T1 weighted image showed 
isointense or mild hyper-intense signal. d coronal T2 weighted also 
showed isointense or mild hyper-intense signal

▸
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or grey-colored) mucosa, causing facial deformity, feeding 
difficulty, even dyspnea [4–6, 13, 17].

The clinical and imaging findings of previously pub-
lished MNTIs of the maxillary bone in the literature are 
summarized in Table 1.

The radiological appearance seen in our patients had 
similar features. CT can be used to describe bone change, 
tooth character and adjacent anatomical structures, as 
well as to define the mass for surgical approach [6]. In our 
patients, involved maxillae all presented osteolytic bone 
destruction, expansive bone destruction and fragmentary 
cortical bone. Case 2 and case 3 also showed spiculated/
sunburst periosteal reaction, suggesting a rapid-growing 
or even malignant process [9]. Displaced or “free-floating” 
tooth germs can be seen in all the four patients. MRI can 
better illustrate the extent of the soft tissue component. 
Pigment melanin is paramagnetic material. Tumors which 
contain melanin usually display hyper-intense signal on 
the T1-weighted image, while hypo-intense or isointense 
signal on the T2-weighted image [10, 14, 18]. Actually, 
MR images of MNTI do not always fit this pattern, because 
of different melanin content and different bone destruction 
in the tumor [7, 8, 10]. Case 3 showed isointense or lightly 
hypo-intense signal on T1-weighted sequences, and lightly 
hyper-intense signal on T2-weighted sequences. While 
case 4 showed isointense or mild hyper-intense signals on 
both T1- and T2-weighted sequences. The MR signals of 
our cases were unlike a typical melanin signal, but signals 
of bone involvement, tumor necrosis region, inflammatory 
reaction around the tumor and so on [10, 14]. Enhanced 
CT/MR images in these four cases all displayed heteroge-
neous/ inhomogeneous enhancement, which was in line 
with previous literatures [7, 10].

As MNTIs in maxilla often invade adjacent orbit, nasal 
cavity even cranial base, ophthalmic testing, otolaryngologi-
cal examination and neurosurgical examination shall be 
taken when necessary [19]. Although generally considered 
benign, the biologic behavior of MNTI is not fully under-
stood, rapid growth rate, significant risk of local recurrence 
[14, 20, 21]. Local aggressive behavior, rapid expansible 
growth, recurrence and malignant transformation were 
sometimes reported in literature [4, 22–24]. Therefore, the 
cervical and abdominal ultrasonic inspections are also rec-
ommended to detect local and distant metastasis. No metas-
tasis features of lymph nodes or abdominal organs were 
found in our four cases. After all these results of auxiliary 
examination taken into consideration, individualized treat-
ment programs can be achieved probably.

In conclusion, MNTI is extremely rare, it can occa-
sionally occur in the maxillary bone. As to radiologists, 
accurate recognition of imaging features of MNTI com-
bined with history and clinical manifestations (early 
infancy, painless, firm, blue-colored or black-colored or 

grey-colored, non-ulcerating lesion) can provide clues 
for diagnosis for MNTI, although the final diagnosis was 
achieved by pathological diagnosis after surgery.

Declarations 

Conflict of interest  All authors declare that they have no conflict of 
interest.

Ethical approval  All procedures followed were in accordance with the 
ethical standards of the responsible committee on human experimenta-
tion (institutional and national) and with the Helsinki Declaration of 
1975, as revised in 2008 (5).

Informed consent  Informed consent was obtained from the patients 
for being included in the study.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://​creat​iveco​mmons.​org/​licen​ses/​by/4.​0/.

References

	 1.	 Butt FM, Guthua SW, Chindia ML, Rana F, Osundwa TM. Early 
outcome of three cases of melanotic neuroectodermal tumour of 
infancy. J Craniomaxillofac Surg. 2009;37(8):434–7.

	 2.	 Kruse-Losler B, Gaertner C, Burger H, Seper L, Joos U, Klein-
heinz J. Melanotic neuroectodermal tumor of infancy: systematic 
review of the literature and presentation of a case. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod. 2006;102(2):204–16.

	 3.	 Ebel F, Thieringer FM, Kunz C, Klein-Franke A, Scheine-
mann K, Guzman R, et al. Melanotic neuroectodermal tumor 
of infancy to the skull: case-based review. Childs Nerv Syst. 
2020;36(4):679–88.

	 4.	 Chrcanovic BR, Gomez RS. Melanotic neuroectodermal tumour 
of infancy of the jaws: an analysis of diagnostic features and treat-
ment. Int J Oral Maxillofac Surg. 2019;48(1):1–8.

	 5.	 Higashi K, Ogawa T, Onuma M, Usubuchi H, Imai Y, Takata 
I, et al. Clinicopathological features of melanotic neuroectoder-
mal tumor of infancy: report of two cases. Auris Nasus Larynx. 
2016;43(4):451–4.

	 6.	 Chaudhary A, Wakhlu A, Mittal N, Misra S, Mehrotra D, Wakhlu 
AK. Melanotic neuroectodermal tumor of infancy: 2 decades of 
clinical experience with 18 patients. J Oral Maxillofac Surg. 
2009;67(1):47–51.

	 7.	 Haque S, McCarville MB, Sebire N, McHugh K. Melanotic neu-
roectodermal tumour of infancy: CT and MR findings. Pediatr 
Radiol. 2012;42(6):699–705.

	 8.	 Koral K, Derinkuyu B, Timmons C, Schwartz-Dabney CL, Swift 
D. Melanotic neuroectodermal tumor of infancy: report of one 

http://creativecommons.org/licenses/by/4.0/


637Oral Radiology (2022) 38:630–637	

1 3

calvarial lesion with T1 shortening and one maxillary lesion. Clin 
Imaging. 2010;34(5):382–4.

	 9.	 Mengide JP, Jaimovich SG, Lubieniecki FJ, Rugilo C, Lamas G, 
Mantese B. Melanotic neuroectodermal tumor of infancy arising 
from the skull: report of an unusual case, review of the literature, 
and a diagnostic approach. Childs Nerv Syst. 2020;36(3):469–75.

	10.	 Nazira B, Gupta H, Chaturvedi AK, Rao SA, Jena A. Melanotic 
neuroectodermal tumor of infancy: discussion of a case and a 
review of the imaging findings. Cancer Imaging. 2009;9:121–5.

	11.	 Suzuki C, Maeda M, Matsushima N, Takamura M, Matsubara T, 
Taki W, et al. Melanotic neuroectodermal tumor of infancy in the 
skull: CT and MRI features. J Neuroradiol. 2007;34(3):212–3.

	12.	 Zhang JG, Zhao RJ, Kong LF. Melanotic neuroectodermal 
tumor of infancy arising in the temporal bone. J Child Neurol. 
2015;30(5):631–4.

	13.	 Rachidi S, Sood AJ, Patel KG, Nguyen SA, Hamilton H, Neville 
BW, et al. Melanotic neuroectodermal tumor of infancy: a system-
atic review. J Oral Maxillofac Surg. 2015;73(10):1946–56.

	14.	 Moreau A, Galmiche L, Minard-Colin V, Rachwalski M, Belhous 
K, Orbach D, et al. Melanotic neuroectodermal tumor of infancy 
(MNTI) of the head and neck: a French multicenter study. J Cra-
niomaxillofac Surg. 2018;46(2):201–6.

	15.	 Audrey Moreau LG, Kahina Belhous, Gerald Franchi, Vincent 
Couloigner, Jerome Nevoux, Pierre Antoine Aymard, Arnaud Pic-
ard, Veronique Minard-Colin, Natacha Kadlub. Prenatal diagnosis 
of a melanotic neuroectodermal tumor of infancy (MNTI): a case 
report With a favorable outcome after chemotherapy failure and 
incomplete resection. J Pediatr Hematol Oncol 2018;40(4):320–4.

	16.	 Li Lei BDE, Lionel W Young, Albert Kheradpour, Craig W Zup-
pan. Spontaneous Regression of Diffuse Periosteal Melanotic 
Neuroectodermal Tumor of Infancy in the Tibia, With 13-Year 
Follow-up. J Pediatr Hematol Oncol. 2019;41(2):148–51.

	17.	 Magliocca KR, Pfeifle RM, Bhattacharyya I, Cohen DM. Mel-
anotic neuroectodermal tumor of infancy. Pediatr Dermatol. 
2012;29(5):633–6.

	18.	 Unsal HY, Yalcin M. Melanotic Neuroectodermal Tumor of 
Infancy in the Maxilla. J Craniofac Surg. 2018;29(1):e28–30.

	19.	 Soles BS, Wilson A, Lucas DR, Heider A. Melanotic Neu-
roectodermal Tumor of Infancy. Arch Pathol Lab Med. 
2018;142(11):1358–63.

	20.	 Beogo R, Nikiema Z, Traore SS, Bouletreau P. Maxillary 
melanotic neuroectodermal tumor of infancy management: 
is conservative surgery the best approach? J Craniofac Surg. 
2013;24(4):e338–40.

	21.	 Pontes FSC, de Souza LL, Uchoa DCC, Joaquim AMC, do 
Nascimento LS, da Mata Rezende DDS, et al. Melanotic neu-
roectodermal tumor of infancy of the jaw bones: Update on 
the factors influencing survival and recurrence. Head Neck. 
2018;40(12):2749–56.

	22.	 Azarisamani A, Petrisor D, Wright J, Ghali GE. Meta-
static melanotic neuroectodermal tumor of infancy: report 
of a case and review of the literature. J Oral Maxillofac Surg. 
2016;74(12):2431–40.

	23.	 Davis JM, DeBenedictis M, Frank DK, Lessin ME. Melanotic 
neuroectodermal tumor of infancy: a wolf in sheep’s clothing. 
Ann Otol Rhinol Laryngol. 2015;124(2):97–101.

	24.	 Furtado SV, Ghosal N, Hegde AS. Calvarial malignant mel-
anotic neuroectodermal tumour of infancy presenting with 
widespread intracranial metastasis. J Craniomaxillofac Surg. 
2012;40(6):e170–3.

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.


	Clinical and imaging features of melanotic neuro-ectodermal tumor of infancy of the maxillary bone: report of four cases and review of the literature
	Abstract
	Introduction
	Case reports
	Case 1
	Case 2
	Case 3
	Case 4

	Discussion
	References




