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ABSTRACT

Olfactory neuroblastoma is an uncommon malignant nasal tumor that originates 
from neuroepithelial cells of the nasal cavity. It is an embryonal neuroendocrine 
tumor that originates from neural crest progenitor cells. Olfactory neuroblastoma 
may infiltrate the sinuses, orbit, and cranium through the nasal cavity. This tumor 
is characterized by a pattern of slow growth and local recurrence. In pediatric age 
this tumor is even rarer, with an estimated incidence of 0.1 per 100,000 children 
up to 15 years. Treatment options are surgical excision or surgery combined 
with radiotherapy and/or chemotherapy. The present study reports the case of 
a 1.5-year-old female patient having olfactory neuroblastoma, presenting with a 
mass in the left nasal cavity.
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INTRODUCTION 
Olfactory neuroblastoma is an extremely 
rare malignant tumor of the sinonasal tract 
originating exclusively from the highly 
specialized sensory olfactory neuroepithelium 

with neuroblastic differentiation.1,2 
Olfactory neuroblastoma is also known 
as esthesioneuroblastoma, olfactory 
placode tumor, esthesioneurocytoma, 
esthesioneuroepithelioma, esthesioneuroma, 
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and neuroendocrine carcinoma. These terms 
highlight the sensory (olfactory) and primitive 
neuroectodermal origin, although the use of 
these older terms is discouraged nowadays. 
This neoplasm was first described by Berger 
in 1924.1 It represents 2-3% of tumors of 
the sinonasal tract with an incidence of 
approximately 0.4 cases per million. In pediatric 
age this tumor is even rarer, with an estimated 
incidence of 0.1 per 100,000 children up to 15 
years. In children, olfactory neuroblastoma 
represents the most frequent malignancy of 
the nasal cavity. It is a neurogenic, extracranial 
solid tumor emerging anywhere along the 
peripheral sympathetic nervous system. It is 
commonly located at the superior aspect of the 
nasal cavity.1,2 The most common symptoms 
of olfactory neuroblastoma are unilateral 
nasal obstruction followed by epistaxis. Other 
symptoms include headache, pain, excessive 
lacrimation, rhinorrhea, and changes in 
vision. Olfactory neuroblastoma rarely causes 
anosmia.3,4 Olfactory neuroblastoma is a 
locally aggressive tumor and metastasizes by 
both hematogenous and lymphatic routes in 
10 to 30% of cases. Treatment modalities for 
olfactory neuroblastoma are surgical resection 
of the mass or surgical resection combined 
with radiotherapy and/or chemotherapy.5

CASE REPORT 
A 1.5-year-old female patient who came to the 
otorhinolaryngology OPD with the complaint 
of a left-sided nasal mass and nasal obstruction. 
The patient gave the history of recurrent nasal 
bleeding on and off for the last 2 months, 
difficulty in breathing, fever on and off, and 
weight loss. 

On radiological examination, CT showed 
a lobulated, unencapsulated, inconspicuous, 
intensely enhancing soft tissue locally 
aggressive mass lesion centered in the left 
sphenopalatine foramen and extending into 
the left pterygopalatine fossa with extension 
to its relations. Nasal mass was then excised 
completely and sent for histopathological 
examination.

On gross examination, a single brownish 
black soft to firm globular tissue piece was 
received, measuring 0.6x0.4x0.3 cm. The outer 
surface is dull and congested and shows specks 
of hemorrhage (Figure 1). Representative 
sections were taken from the specimen and 
microscopic examination was performed.

Figure 1: Shows a 0.6x0.4x0.3 cm, globular, soft to firm, 
brownish black globular tissue piece. The outer surface 

shows specks of hemorrhage.

On microscopic examination, the H & E-stained 
section revealed sheets of small round cells with 
hyperchromatic nuclei, salt and pepper nuclear 
chromatin, and scant, indistinct cytoplasm. 
Stroma shows chronic inflammatory infiltrates 
with areas of hemorrhage. Fragments of viable 
and degenerated bony fragments were present 
(Figure 2). A diagnosis of small round cell 
tumor, suggestive of olfactory neuroblastoma, 
was given, and immunohistochemistry was 
advised for further evaluation.

Figure 2: H and E-stained sections show sheets of small 
round cells with hyperchromatic nuclei and scant, 
indistinct cytoplasm. (10X and 40X magnification, 

respectively)

Neuron-specific enolase and chromogranin 
revealed strong diffuse cytoplasmic positivity 
in tumor cells, while Leukocyte common 
antigen, Myogenin, and Pan-CK were 
Negative in tumor cells (Figure 3). Considering 
histomorphology and immunohistochemistry 
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findings, the diagnosis of Pediatric olfactory 
neuroblastoma was made.

Figure 3: Neuron-specific enolase shows strong diffuse 
cytoplasmic positivity in tumor cells. (10X and 40X 

magnification respectively)

DISCUSSION
Olfactory neuroblastomas are a rare malignant 
neuroectodermal sinonasal tumor that 
originates from neuroepithelial cells of the 
nasal cavity. This neoplasm was first described 
by Berger in 1924.1 Olfactory neuroblastoma 
may occur at any age; however, a bimodal age 
distribution with increased occurrence in the 
2nd and 6th decades is commonly accepted. There 
is no definitive gender or racial predilection. 
Typically, these are slow-growing tumors with 
long-standing symptomology, often resulting 
in delayed biopsy and definitive diagnosis. 
The primary clinical symptoms of olfactory 
neuroblastoma are unilateral nasal obstruction 
followed by epistaxis. Other symptoms 
include headache, pain, excessive lacrimation, 
rhinorrhea, and changes in vision.3,4 

Clinically, Olfactory neuroblastoma presents 
as a large, unilateral, polypoid, glistening, and 
red-grey mass in the superior nasal cavity. The 
radiographic findings may include the presence 
of a highly characteristic “dumbbell-shaped” 
occupying the superior nasal cavity and ethmoid 
sinus, extending through the cribriform plate 
and into the anterior cranial fossa, with the 
“waist” at the level of the cribriform plate.5 
CT scans are useful in determining bone 

erosion. CT scan and MRI are important in the 
staging of olfactory neuroblastoma. Computed 
tomography and MRI are important in staging. 
Olfactory neuroblastoma is a locally aggressive 
neoplasm, often involving contiguous vital 
anatomic structures, including the orbit and 
cranial cavity.6 It can spread quickly and easily 
into the intracranial structures via cribriform 
plate. Involvement of the orbit and cribriform 
plate in olfactory neuroblastoma is an important 
prognostic factor.

The incidence of neck metastasis in patients 
with olfactory neuroblastoma is 20–25%. 
Although 5–8% of the patients at presentation 
show neck metastasis.7 Cervical lymph nodes 
are the most common site of neck metastasis 
in patients of olfactory neuroblastoma (Level 
II lymph nodes are the most frequently 
involved, followed by Level I, Level III, and 
the retropharyngeal group of lymph nodes).7 
When neck nodes are involved in the disease 
process, the treatment should include a 
selective neck dissection followed by adjuvant 
radiotherapy to the neck. Distant metastasis 
occurs in 12–25% of these patients, with lung, 
brain, and bone being the most common sites.7

On histopathological examination, it 
shows sheets of small, blue round cells with 
hyperchromatic nuclei, “salt and pepper” 
nuclear chromatin, and scant, indistinct 
cytoplasm. On immunohistochemical studies, 
olfactory neuroblastoma shows strong 
diffuse cytoplasmic positivity for neuron-
specific enolase and chromogranin. Kadish 
et al. performed the first staging of olfactory 
neuroblastoma using clinical evaluation 
and neuroradiological findings. According 
to this staging, stage A is a tumor limited to 
the nasal cavity, stage B is a tumor limited 
to the nasal cavity and one or more of the 
paranasal sinuses, and stage C is a tumor 
extending from the nasal cavity and paranasal 
sinuses.8 Morita et al. modified the Kadish  
staging to include 4 groups. Group D was added 
to the Kadish classification, which included 
all patients of olfactory neuroblastoma with 
metastasis to the cervical lymph nodes or 
distant sites.8,9 Complete surgical excision 
of the tumor, followed by radiotherapy 
and/or chemotherapy, is considered the 
treatment modality of choice for olfactory 
neuroblastoma.9,10 Distant metastasis occurs in 
12–25% of these patients, with lung, brain, and 
bone being the most common sites.11

Avadh Vihari Lal Sharma, Ayushi Agrawal, Murad Ahmad,  et al. Olfactory Neuroblastoma in a  
Pediatric Patient: A Rare Case Report



84 Indian Journal of Pathology: Research and Practics

IJPRP/Volume 15 Number 1, January – April 2026

CONCLUSION
Olfactory neuroblastoma is a rare occurrence in 
the pediatric age group. Although it occurs at 
any age, however, a bimodal age distribution 
with increased occurrence in the 2nd and 6th 
decades is commonly accepted. We have 
presented here a pediatric age group female 
patient with a nasal mass and epistaxis. The 
diagnosis of Olfactory neuroblastoma must 
be considered when patients present with a 
nasal mass, nasal obstruction, and recurrent 
nasal bleeding along with a history of fever, 
weight loss, and loss of appetite. A high index 
of suspicion must be kept to diagnose olfactory 
neuroblastoma, as it leads to significant 
morbidity and mortality in paediatric patients.
Source of Funding: None
Conflict of Interest: None
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