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ABSTRACT

Background: Olfactory neuroblastoma, also known as Esthesioneuroblastoma, is a malignant neoplasm of neuroectodermal
origin. In view of its rarity, a clinicopathological study of esthesioneuroblastoma is presented.
Aim: Study Olfactory neuroblastoma cases diagnosed in the past ten years in patients attending Otorhinolaryngology
outpatient.
Patients and Methods: A retrospective study was conducted at Kasturba Medical College, Mangalore from 2009-18.
Patients who attended Otorhinolaryngology outpatient and proven histopathologically to have Olfactory neuroblastoma
are included in the study with the exclusion criteria being metastasis of Neuroblastoma to Head and Neck. It is a timebound study and cases during the study period fulfilling the inclusion criteria are included.
Results: A total of six cases are taken up for the study. These include one female and five male patients. Epistaxis was
the most common presenting complaint. All the patients had nasal mass and local spread was seen most commonly to
paranasal sinuses, orbit and anterior cranial fossa. Level two lymph nodes were most commonly involved. Overall they
were staged as Kadish C in three, A in two and D in one. Treatments included surgical resection and radiation therapy. Two
patients presented with recurrence during follow-up out of which one was local and another nodal recurrence.
Conclusion: Although rare, any patient in the sixth decade presenting with epistaxis must be evaluated for Olfactory
neuroblastoma. Better results are obtained with the combined modality of treatment. Also, the patients must be followedup for an extended period for the timely detection of recurrences.
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INTRODUCTION

one of the rare intranasal tumours. Due to its rarity, there is
hardly any consenses regarding staging and management.

Olfactory epithelium lines almost half of nasal cavity.
This epithelium has olfactory receptor neurons with their
cilia, sustentacular cells and basal cells. Olfactory receptor
neurons are superficial in location allowing direct access to
odorant materials. However, this exposes them to possible
damage. The ultimate solution to this problem is replacing
the neurons. This is achieved by presence of precursor stem
cells among the basal cells. Due to their mitotically active
nature, the basal cells are presumed to be the progenitor of
the olfactory neuroblastoma[1].

The objective of this study is to collect data on all the
Olfactory neuroblastoma cases diagnosed in our settings
and aims to contribute to the scarce data we have on this
rare entity.
PATIENTS AND METHODS:
A retrospective file review was done for all the patients
diagnosed as having Olfactory neuroblastoma at Kasturba
Medical College, Mangalore from 2009-2018. Patients
with metastasis of neuroblastoma to head and neck were
not included. Files were analysed for patient’s demographic
details, presenting complaints, examination findings,
modified Kadish and Dulguerov staging, Hyams histologic
grading, treatment and outcome on follow-up. In this study
we have reviewed six cases of Olfactory neuroblastoma
over ten year period and analysed the data.

Esthesioneuroblastoma, esthesioneurocytoma, olfactory
placode tumor, esthesioneuroma esthesioneuroepithelioma
and are some older names for olfactory neuroblastoma.
First described in 1924 and with more than 1000 cases
reported till date, olfactory neuroblastoma continues to be
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RESULTS:

and one stage D. As per Dulguerov staging two cases were
T1N0M0, one each were T2N1M0, T3N0M0, T4N0M0
and T4N1M0. Diagnosis of Olfactory neuroblastoma was
made by histopathological and immunohistochemical
evaluation of tissue from tumour mass in five and cytology
of enlarged lymph node of neck in one case. Three cases
were classified as Grade II and two as Grade IV as per
Hyams criteria.

The study was conducted in the Department of
Otorhinolaryngology and Head and Neck surgery, Kasturba
Medical College, Mangalore. There were six patients
fulfilling our criteria for inclusion and were studied. The
average age of presentation was 46 years, with male
preponderance of 5:1. Epistaxis was the most common
presenting complaint present in five patients (83%). Other
complaints were nasal obstruction, present in three patients
(50%) out of which one was bilateral. Headache was
present in three patients (50%), blurring of vision seen in
two patient (33%) and hyposmia and neck swelling seen in
one patient (17%). Average duration of symptoms was 8
months. All patients had reddish friable polypoidal mass in
the nose. The extent was till middle meatus in two, inferior
turbinate in three and filling entire nasal cavity in one
patient. Palpable lymph nodes was found in only one case
(17%). Radiological study of nose and paranasal sinuses
were done. CECT in two cases showed disease confined
to nasal cavity. One case had involvement of nasopharynx,
maxillary sinus, ethmoid sinus with destruction of bony
nasal septum. Another case had involvement of all the
sinuses with erosion of medial wall of orbit and orbital
infiltration with extension to anterior cranial fossa. Last
two cases in addition to above had infiltration into brain.
Three patients were staged Kadish stage C, two stage A

Treatments included surgical resection and radiation
therapy. Two patients underwent only surgical resection
and two underwent surgical resection with postoperative
radiotherapy. One patient underwent radiotherapy alone
and one didn’t undergo any treatment and is lost to followup.
One patient who underwent only surgical resection
came with recurrence after four years. Recurrence was seen
in the nasal cavity limited till middle meatus. One of the
patients who underwent combined modality of treatment
had a recurrence in neck nodes three years after completion
of initial treatment and underwent radiotherapy for the
same. Patient who was treated with only radiotherapy,
underwent Endoscopic sinus surgery after five months of
initial treatment which revealed no residual disease.

Table 1: Clinical data of the olfactory neuroblastoma cases
Sl no.

Age

Sex

Presenting
complaints

Duration

Kadish staging
with Morita’s
modification

Dulguerov
staging

Hyam
grading

Treatment

Followup

Recurrence

1

43

F

Epistaxis

36 months

A

T1N0M0

II

Surgery

48
months

Local

2

56

M

Nasal
obstruction,
epistaxis,
headache

2 months

A

T1N0M0

II

NA

NA

NA

3

22

M

Epistaxis,
headache,
blurring
of vision

1 month

C

T3N0M0

II

Combined

48
months

No
recurrence

4

33

M

Nasal
obstruction,
epistaxis,
hyposmia,
blurring
of vision

6 months

C

T4N0M0

IV

Combined

39
months

Nodal

5

53

M

Nasal
obstruction,
headache,
epistaxis

1.5
months

C

T2N1M0

IV

Surgery

NA

NA

6

72

M

Swelling in
the neck

1 month

D

T4N1M0

NA

Radiotherapy

8 months

No
recurrence
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Fig. 1 : Histopathological Section Showing S100 Positivity

Fig. 4 : Atypical Mitosis Aggregates Of Tumour Cells

DISCUSSION
Olfactory neuroblastoma, which is a malignant
neoplasm is neuroectodermal in origin. It was described
first in 1924 by Berger et al in ‘esthesioneuroepitheliome
olfactif’[2]. Less than thousand cases have been
reported worldwide. Majority of cases are in the last
few decades which could be due to the advanced
diagnostic techniques and the easier availability of
immunohistochemistry[3].
It has bimodal incidence rate, with one peak at the
second-third decade and the other peak at the sixthseventh decades. It is seen equally among males and
females[4]. In our study only two patients conformed
to this finding. Also there was higher male to female
ratio.

Fig. 2 : Histopathological Section Showing Tumour Cells
Positive For Synaptophysin

The appearance of the first symptom and the
diagnosis averages to around 6 months[5]. In our study
it was eight months which is close.
Nasal obstruction and epistaxis are the most
common symptoms according to literature, which is
similar to our study[5].
It is aggressive and invades locally as well as
metastasises to regional and distant sites. Metastases
mostly involve the cervical lymph nodes. Liver, bone,
and lungs are the areas of distant metastasis[5,6,7].
Only twenty nine percent have lymph node
involvement on presentation[8]. In our study it was
seventeen percent.

Fig. 3 : Nasal Lining Mucosa With Subepithelial Tumour

The most frequently involved lymph nodes were
Level II[8]. Similar findings were seen in our study.
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results and lower rate of complications with purely
endoscopic resection but in our study though Stage A
Kadish, patient presented with recurrence within four
years of surgery.

Kadish staging system is based on the extension
of Esthesioneuroblastoma. Stage A is confined
to the nasal cavity, Stage B involves one or more
paranasal sinuses and Stage C extends beyond these
sites involving cribriform lamina, orbit, skull base or
intracranial cavity[7].

Craniofacial approaches which gives better
disease-free survival has become the gold standard
for treatment[13,14]. Best outcomes were with surgery
and post-operative radiotherapy[15,16]. In our study,
two patients, both Kadish C underwent craniofacial
resection followed by radiation therapy. While one
patient is disease free almost four years after treatment,
second one developed a lymphnode metastasis after
three years.

A fourth stage is included in modified Kadish
staging system for patients with regional lymph node or
distant metastases[9]. In our study we had two patients
in Kadish A, three in Kadish C and one in Kadish D.
The Dulguerov staging system is the TNM staging
system with consideration of tumour extent including
involvement of brain, cervical lymph node involvement
and presence of distant metastasis[5]. In our study we
had two patients with T1N0M0, one T2N1M0, one
T3N0M0, one T4N0M0 and one T4N1M0.

Radiation or surgery when used alone was found
to have worst results including higher local recurrence
and distal metastasis[17]. In our study, the patient with
only surgical treatment developed recurrence after
four years. Patient who underwent radiation only has
no recurrence six months after completion.

Grossly, the tumour ranges from less than one cm
to huge mass filling nasal cavity, paranasal sinuses,
nasopharynx and intracranial regions. It is glistening,
soft, polypoidal red-gray mass with gray-tan to pink
cut surface and mimics other sinonasal tract primary
malignancies. Characteristic microscopic features
include lobular arrangement of primitive neuroblastoma
cells, small round blue neoplastic cells, HomerWright pseudorosettes in upto 30% cases, FlexnerWintersteiner rosettes in 5%, nuclear pleomorphism,
mitosis and necrosis. Immunohistochemistry is
positive for neuroendocrine markers, calretinin, S100
protein and sustentacular cells and negative for desmin,
myogenin, CD45RB and CD99. Differential diagnosis
include
sinonasal
undifferentiated
carcinoma,
neuroendocrine carcinoma, extranodal NK-/T-cell
Lymphoma nasal type, NUT Midline carcinoma,
rhabdomyosarcoma, malignant melanoma, PNET/
Ewing sarcoma, pituitary adenoma, extramedullary
plasmacytoma and metastatic neuroblastoma[10].

CONCLUSION
In conclusion, Olfactory neuroblastoma is a rare
tumour with highest incidence in sixth decade of life
and higher incidence in males. Every patient presenting
with epistaxis and nasal obstruction must be evaluated
for Olfactory neuroblastoma. Immunohistochemical
stains are a must for accurate diagnosis. Local spread
is mainly to the paranasal sinuses, orbit and anterior
cranial fossa. Regional metastasis is to level two lymph
nodes which have strong FDG avidity making PETCT an excellent tool for diagnosis and post- treatment
surveillance. Single modality of treatment even in
early stages has high chances of local recurrence.
Combined modality provides good results even in
advanced stages provided there is no involvement of
brain. An extended follow-up period is recommended
in Olfactory neuroblastoma patients.
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