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congenital defect which appears as a midline mass of cerebral tis-
sue. “Nasal glioma” which is a vernacular term is misleading, be-
cause it suggests the presence of a neoplasm, yet it expresses no 
similarities to gliomas of the central nervous system (CNS). It is 
more appropriate to call such lesions nasal glial heterotopia, het-
erotopic central nervous system tissue extracerebral neuroglial 
heterotopia or nasal cerebral heterotopia. This entity is a part of 
a larger group of congenital midline nasal masses, which appears 
once per 20000–40000 live births [1]. These lesions are benign 
non-neoplastic tumors, which, in most cases, are diagnosed in 

AbbreviAtion

CNS – central nervous system,  
CT – computed tomography,  
MRI – magnetic resonance imaging.

introduction

Nasal glial heterotopia (also known as nasal glioma) is a rare 
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AbstrAct:   Nasal glial heterotopia is a rare congenital defect that is formed during embryonic development. This lesion is a part of 
a larger group of diseases, congenital midline nasal tumors, that occur with a frequency of one per 20,000-40,000 live 
births. Histologically, nasal glial heterotopia is a concentration of glial tissue which exhibits no malignant potential. We can 
differentiate three basic types of the disease based on the location of the lesion: 60% of nasal gliomas are extra nasal, 30% are 
intranasal and only 10% combine extra- and intranasal components. Because of its rare occurrence, correct diagnosis is quite 
difficult. We present a case of a 2.5-month-old male who was admitted to the Department of Pediatric Otolaryngology for the 
diagnosis and treatment of a tumor deforming the bridge of his nose. Initial differential diagnosis included encephalocele, 
glial heterotopia (nasal glioma), angioma, nasal dorsal cyst, rhabdomyosarcoma, lacrimal duct cysts. We performed 
endoscopic examination, radiological imaging (CT, MRI) and histological assessment of the lesion. The patient was diagnosed 
with nasal glial heterotopia (extra-and intranasal) based on diagnostic studies and clinical manifestation. The resection of 
the lesion was performed by means of dual access, external and endoscopic. The results of surgical treatment are satisfactory, 
control endoscopy showed no presence of residual tumor.
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streszczenie:    Heterotopowa tkanka neurogenna w obrębie struktur nosa jest rzadką wadą wrodzoną, która powstaje podczas rozwoju 
embriologicznego. Zmiana ta stanowi część większej grupy chorób wrodzonych guzów linii środkowej nosa, które występują 
z częstotliwością raz na 20 000–40 000 żywych urodzeń. Histologicznie heterotopowa tkanka neurogenna jest skupiskiem 
tkanki glejowej, która nie wykazuje potencjału złośliwego. Można wyróżnić trzy podstawowe typy w zależności od lokalizacji 
zmiany: 60% to zmiany zewnątrznosowe, 30% wewnątrznosowe, a tylko 10% łączy cechy obu typów i lokalizuje się zarówno 
podskórnie, jak i w jamie nosa. Prawidłowa diagnoza jest dość trudna ze względu na rzadkie występowanie. Przedstawiamy 
przypadek 2,5 miesięcznego chłopca, który został przyjęty do Oddziału Otolaryngologii Dziecięcej w celu diagnostyki i leczenia 
guza deformującego grzbiet nosa. Wstępna diagnostyka różnicowa obejmowała przepuklinę mózgową, hetertropową tkankę 
neurogenną (tzw. glejak nosa), naczyniaka, torbiel grzbietu nosa, mięśniakomięsaka prążkowanokomórkowego, torbiel 
przewodu łzowego. Wykonano badanie endoskopowe, obrazowanie radiologiczne (CT, MRI) i histologiczną ocenę zmiany. 
W oparciu o wyniki badań diagnostycznych i obraz kliniczny u pacjenta zdiagnozowano heterotopową tkankę neurogenną w obrębie 
nosa (postać mieszana). Resekcję zmiany przeprowadzono za pomocą podwójnego dostępu, zewnętrznego i endoskopowego. 
Wyniki leczenia chirurgicznego są zadowalające, kontrola endoskopowa nie wykazała obecności guza resztkowego.

słowA Kluczowe:  glejak nosa, guz linii środkowej nosa, heterotopowa tkanka neurogenna, rynologia, wada wrodzona
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Clinical presentation and imaging
A 2.5-month-old boy was admitted to the Department of Pediatric 
Otolaryngology for evaluation of a nasal lesion. The mass was lo-
calized extra nasally on the left side of the median line of the face 
and intranasally in the left nasal cavity (Fig. 3.).

General condition of the child at admission was good and stable. 
The physical examination showed free breathing with no evidence 
of dyspnea. The child was born from first pregnancy, at 40 weeks 
of gestation. The birth was via physiological spontaneous vaginal 
delivery. During the pregnancy and labor no complications oc-
curred. The boy underwent a series of tests to determine the di-
agnosis and implementation of appropriate treatment.

Radiological imaging was performed (computed tomography of 
the head). Results showed a non-uniform lesion in the soft tissues 
of the nasal bridge and on the left side in the nasal passage (Fig. 4.). 
The exophytic part was a solid tissue (approximately 40 HU) that 
was significantly strengthened after the administration of a radi-
ological contrast medium. The intranasal part of the lesion was 
predominantly a non-uniform fluid with components of soft tissue 
(approximately 13–33 HU). There was no contrast enhancement in 
the intranasal section. The size of the lesion reached 35 mm (ap) x 
27 mm (cc) x 20 mm (ds). The extra nasal part of the tumor caused 
deformation of the left nasal bone and part of the frontal process of 
the jaw. The intranasal part of the tumor reached the perpendicular 

the neonatal period; however, rarely may they be identified in late 
childhood or adulthood [2, 3]. This is the presence of heterotopic 
neuroglial tissue within the nasal structures, without communica-
tion to the subarachnoid space [4]. We can distinguish intra- and 
extra nasal types of this lesion. The external type of the lesion is 
found in 60% of cases, internal in 30% (Fig. 1., Fig. 2.). Only 10% 
of all nasal gliomas combine extra- and intranasal components.

Fig. 1.  Intranasal glial heterotopia.

Fig. 3.  Clinical manifestation of the tumor.

Fig. 2.  Extranasal glial heterotopia.
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methods which were used for the assessment of the lesions indi-
cated nasal glial heterotopia.

The child underwent surgery at the age of 8 months. Surgical re-
moval of the tumor was performed by external access and con-
secutive endoscopic approach through the left nasal cavity. The 
skin was dissected, as it is usually done in lateral rhinotomy, to 
expose the tumor mass on the left of the nasal pyramid (Fig. 6.). 
The external section of the tumor was removed (Fig. 7.). The re-
maining intranasal part of the lesion penetrated the nasal cavity 
occupying the left nasal passage and ethmoid sinus. It was re-
moved by an endoscopic approach. Complete resection of the 

plate of the ethmoid bone, embraced nasal turbinates, expanded 
in the anterior part of the left nasal cavity and modeled the nasal 
septum. The MRI examination showed similar results (solid-cyst-
ic lesion in the soft tissues of the nasal bridge and in the left nasal 
passage) (Fig. 5.). Neither MRI nor CT showed any connection 
between the pathological mass and the central nervous system.

Surgical treatment and outcome
Endoscopy of the nasal cavity and biopsy of the lesion were carried 
out to extend the diagnostic data. The histological examination 
revealed cerebral tissue. Based on all the results of the diagnostic 

Fig. 4.  Sagittal and axial (contrast) CT scans showing extra- and intranasal lesion.

Fig. 5.  Sagittal and axial MRI scans (T2 sequence) showing extra- and intranasal lesion.
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discussion

Extranasal glioma occurs as a bluish, solid, even tumor usually 
located close to the glabella, while the intranasal type of this le-
sion commonly arises as a pale mass from the lateral wall of the 
nasal cavity. It may expand in the nasal passage and protrude via 
the nostril. The tumor does not change its size during crying and 
anxiety [4]. According to several authors, in 5–20% of cases there 
exists a fibrous dural connection. Histopathologically, glioma is 
composed of astrocytic neuroglial cells surrounded by fibrous 
components and vascular connective tissue. Sometimes a whole 
lesion is embraced by skin or nasal mucosa [5–8]. Basing on his-
topathology examination there is no possibility to differentiate na-
sal glial heterotopia and encephalocele due to the similarities that 
both lesions share [2, 9].

Nasal glial heterotopias must be distinguished from neoplasms. 
The differential diagnoses include congenital facial tumors such as 
hemangioma, rhabdomyosarcoma, neuroblastoma and non-neo-
plastic lesions such as encephalocele, dermoid cyst, lacrimal duct 
cyst [10]. The literature presented several hypotheses to explain 
the pathogenesis of extracerebral glial heterotopia. Among various 
theories one seems to be the most commonly accepted.

During the period from 3 and 8 weeks of embryonic development, 
fonticulus nasofrontalis remains between the lower part of the 
frontal bone and nasal bones. At that time, meningeal protrusion 
extends through the foramen cecum in the anterior-inferior di-
rection to the prenasal space. The dural projection expands pos-
terior and inferior to the frontal and nasal bones yet superior and 
anterior to the nasal cartilage. The end of the dural diverticulum 
reaches the subcutaneous space near the center of the nasal bridge 
in the inferior edge of the nasal bones (future rhinion).

During physiological stages of development, a merger of the fron-
ticulus nasofrontalis takes place and consequently the nasofrontal 
sutures are formed and the prenasal space obliterates. At that time, 
the dural diverticulum regresses, and the foramen cecum closes 
[4,5]. The presence of neural tissue within the nasal cavity may be 
a consequence of premature closure of the foramen cecum. During 
this process there may appear individual heterotopic nasal tissue, 
heterotopic nasal tissue connected through a thin fibrous stalk to 
the dura, or encephalocele, with a connection to CNS. Also, na-
sal glioma is considered as an encephalocele which has lost com-
munication with CNS.

It is recommended to perform a radiological evaluation before im-
plementation of treatment. Imaging is significant in the process 
of differentiation and diagnosis of congenital midline malforma-
tions. A very important issue is to exclude intracranial connection 
or herniation. MRI exhibits advantages over CT in this matter, be-
cause it allows for a more accurate analysis of the path of poten-
tial encephalocele without administration of the radiological con-
trast. However, it is practicable to differentiate nasal glioma and 
encephalocele using computed tomography. This method excludes 
or confirms the connection with the subarachnoid space by infu-
sion of the intrathecal contrast. Nasal glial heterotopia does not 
get enhanced in CT scans during this procedure [11]. However, 

lesion was achieved. Patient was kept in hospital for observation 
for another ten days. No potential post-surgical complications, 
such as cerebrospinal fluid leakage, were noticed.

Two months after surgery, control rhinoscopy was performed. No re-
sidual disease was found. The left nasal bone deformation was persis-
tent, yet overall cosmetic outcome was satisfactory (Fig. 8., Fig. 9.). The 
child was in good condition with no evidence of local recurrence of 
the lesion during hospitalization and till this manuscript submission.

Fig. 6.  External surgical approach – lateral rhinotomy incision.

Fig. 7.  Extranasal part of the tumor.

Fig. 8.  Cosmetic results after 2 months post-surgery.
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conclusions

Due to many similarities with other anomalies, nasal glial heter-
otopia has to be diagnosed based on clinical aspects and comple-
mentary methods. Before implementation of surgical treatment, 
the imaging studies are required for accurate recognition and to 
exclude any intracranial connection.

CT scans present more specifically bony structures, which is pre-
ferred before the excision of the lesion. Accurate imaging exam-
ination is required for planning a surgical treatment [10, 12, 13]. 
Nasal gliomas may be successfully treated with surgery alone be-
cause they do not have a malicious nature. The choice of surgical 
approach depends on the anatomical situation. Location, size, in-
filtration of neighboring tissues and possibility of intracranial con-
nection of the lesion has to be taken into account, prior to surgery 
and before selecting the method of excision of the mass [13]. Sur-
geon’s experience is also a significant factor. Endoscopic approach is 
indicated for isolated intranasal lesions because of the necessity of 
precise resection of the lesion with minimal damage to the healthy 
tissues [10, 14]. In the case of extranasal type of glial heterotopia, 
treatment by external access is recommended. It is also possible to 
carry out a double-approach procedure (endoscopic and external 
access), which is particularly recommended for masses combining 
extra- and intranasal components. Nasal glial heterotopia is a be-
nign lesion that has to be surgically removed completely because it 
exhibits a tendency to recurrence with incomplete resection [10, 15]. 
It is advised to perform the initial craniotomy prior to removal of 
the lesion if the tumor has confirmed intracranial connection [10].
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Fig. 9.  Cosmetic results after 10 months post-surgery.
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