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Abstract 
Esthesioneuroblastoma (ENB) of the nasal cavity is a rare tumor and the main goal of this study is to advert 
to this rare tumor, to review and discuss diagnostics, differential diagnosis and treatment options. 
Retrospective case report of neuroblastoma and review of the literature was carried out in this investigation. 
Neuroblastoma arise from olfactory neuroepithelium, may mimic many tumors making recognition difficult, 
confused with small round cell tumor of nasal cavity, invade cranial base, account 1-5% of intranasal tumor 
and no consensus regarding treatment. Olfactory neuroblastoma is unique malignant tumor which requires 
unique management that could be quite challenging to achieve good outcome. A case report of 58 year old 
female presented with 2 month history of left sided frontal headache referred into left peri orbital and 
temporal region associated with pain in left maxillary region was being investigated in this study using 
Magnetic resonance imaging (MRI). MRI demonstrated large enhancing expansile mass occupying left 
ethmoidal sinuses, invade cribriform plate and anterior left frontal lobe, workup for metastasis reveal negative 
results. Four weeks postoperative MRI showed no tumor, so patient underwent secondary look and multiple 
frozen sections were taken and all revealed negative results for which secondary closure and reconstruction 
using rotational temporalis flap, the patient was recovered well and received radiotherapy over 6 weeks. 
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Introduction 
Esthesioneuroblastoma, although called olfactory 
neuroblastoma, since time of discovery in 1924 about 
1457 cases are reported, estimated incidence 4 per 10 
million individual affect both sexes with similar frequency, 
no race predilection and had bimodal peak in the 30 and 
60 years of age, arise from the olfactory epithelium.  
It may mimic many tumors and making recognition 
important using electron microscopy and 
immunohistochemistry and its classification remains 
controversial (the term neuro refer to nerve, while 
blastoma refers to cancer that affect developing cell). 
Esthesioneuroblastoma is a rare form of cancer involving 
nasal cavity, multiple opinions exist regarding etiology, 
staging, treatment modalities, some cases are low grade 
treated successfully with cranial-facial surgical approach 
with low recurrence rate and other are high grade require 
radiotherapy and sometimes chemotherapy with high 
recurrence rate, so olfactory neuroblastoma are unique 
malignant tumor which require unique management that 
could be quite challenging to achieve good outcome. 
Precise histological diagnosis is difficult because it is 
confused with other small round cell tumor of nasal cavity 
(Devaney et al., 1996; Broich et al., 1997; Dulguerov 
et al., 2001). This study reports a case report of 58 year 
old female presented with 2 month history of left sided 
frontal headache referred into left peri orbital and 
temporal region associated with pain in left maxillary 
region was being investigated 

Materials and methods 
Case report and investigation: A 58 year old female, 
presented with 2 month history of left sided frontal 
headache referred into left peri orbital and temporal 
region associated with pain in left maxillary region,  
no anosmia, no nasal obstruction, no epistaxis, physical 
examination revealed septal deviation into left side and 
manifestation of chronic sinusitis, for which patient 
underwent septoplasty and partial turbinectomy and 
infundiblictomy on left side, biopsy was taken from  
nasal roof mass revealed neuroblastoma. Routine 
investigations and imaging studies which include 
Magnetic resonance imaging (MRI) was carried out. 
Diagnosis and operative treatments were also done. 
 
Results 
MRI demonstrated large enhancing expansile mass 
occupying left ethmoidal sinuses; invade cribriform plate 
and anterior left frontal lobe, workup for metastasis 
revealed negative results (Fig. 1). The patient underwent 
cranial-facial resection approach with ENT and 
neurosurgeon team, lateral rhinotomy with extension 
upward for en-bloc resection of frontal tumor, infra cranial 
tumor and left medial maxillectomy. During surgery, 
multiple frozen sections from multiple sites were taken 
until negative results revealed back (the tumor was found 
to be invaded the bone which was very difficult to assess 
using frozen sections). 
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Fig. 1. MRI shows mass expanding filling left upper portion of the nasal 
cavity, extended into cribriform plate and intracranial extension. 

 
Fig. 2. One month post-operative MRI (no tumor was found). 

 
 
The diagnosis was neuroblastoma, so primary closure 
and duraplasty was done. Four weeks postoperative MRI 
(Fig. 2), showed no tumor, so patient underwent 
secondary look and multiple frozen sections were taken 
and all revealed negative results for which secondary 
closure and reconstruction using rotational temporalis 
flap, the patient was recovered well and received 
radiotherapy over 6 weeks. 
 
Discussion  
Neuroblastoma is a rare undifferentiated malignancy of 
neuroectodermal origin of olfactory neuroepithelium, it is 
mitotically active with inconsistent histological 
presentation (neuro epithelial cell are arranged in 
pseudorosett pattern and marked micro vascular fibrillar 
intracellular background) led into controversy around 
exact histological origin with no certain genetic factor has 
been identified. ENB was first described in 1924 by 
Berger, estimated incidence 4 per 10 million individual, 
affected both sexes with similar frequency with no race 
predilection and had bimodal peak in the 11-20 years 
and 51-60 years of life (Kadish et al., 1976; Dulguerov 
Calcterra and 1992; Devaney et al., 1996; Casiano et al., 
2001). 

A 1997 literature search identified 1457 cases, many 
patients underwent sinus surgery and diagnosed to have 
ENB as unexpected finding on histopathological 
examination, the average delay between the initial 
symptom and diagnosis about 6 month and delay may be 
due to subtle symptom and non-specific complaint of 
common nasal diseases such as sinusitis and  
polyp related to site and invasion (Kadish et al., 1976; 
Lund et al., 2003), symptom can be classified into: Nasal 
(obstruction, epistaxis, anosmia, polyp, discharge). 
Neurological symptoms included headache, nausea, 
cranial nerve palsy and alteration mental status due to 
frontal lobe invasion. Symtoms related to oral includes 
loosening teeth, on healing pocket and ulcer. Facial 
symptoms include swelling, pain, anesthesia and 
trismus. Ophthalmology symptoms include proptosis, 
blindness, diplopia, pain and lacrimation. Otological 
symptoms include pain and otitis due to eustacian tube 
obstruction. Physical examination most commonly 
revealed reddish gray tumor in upper nasal fossa which 
bleeds easily on touch. Confirming diagnosis need 
electron microscopy to detect neuro secretary granules, 
immunohistochemical detection of neuronspecific 
enolase (NSE) and S-100 protein with negative epithelial, 
muscle and lymphoid antigens confirmed diagnosis (Irish 
et al., 1997; Simon et al., 2001). Differential diagnosis 
from tumor of nasal cavity and sinus tumor include 
lymphoma, melanoma, sarcoma, anaplastic carcinoma, 
transitional cell carcinoma, melanoma and 
extramedullary plasma cytoma.  
 
The staging system using Kadish et al. (1976) was 
widely accepted: 
A-tumor limited into nasal cavity.  
B-tumor extended into nasal cavity and paranasal 
sinuses. 
C-tumor extended beyond nasal cavity and para nasal 
sinuses. 
Recently Morita et al. (1993) justified and modified the 
classification and added a stage: D-metastasis into 
cervical lymph node. Two other staging system,  
Biller et al. (1990) and Dulguerov and Calcterra (1992) 
have been used. Staging can be evaluated using  
CT-scan which will provide information about invasion 
bony structure (homogenous mass with no cystic 
formation and no calcifications), enhancement usually 
will be moderate and homogenous, and the coronal 
section is to reveal the extension into orbital cavity, 
cribriform plate and anterior cranial fossa. MRI with  
T1 hypointense, T2 isointense or hyper intense, is used 
to evaluate exact margin of intra cranial extension (Schall 
and Lineback, 1951; Biller et al., 1990; Morita et al., 
1993; Pickuth et al., 1999). Metastasis is about 10-30% 
of patients, most commonly is to cervical lymph node, 
less into lung, pleura, brain, bone, spinal column, breast 
and abdominal viscera (Beitler et al., 1991; Bastin et al., 
1993). Treatment policy is varied, but the optimum 
management is radical surgery with cranial facial 
approach to achieve gross total resection.  
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There is also some protocol surgeries followed by radio 
therapy or others advice radio therapy followed by 
surgery. The aim of using radio therapy is for local 
control, to reduce local recurrence and may be 
recommended for palliative treatment. The role of 
chemotherapy is evaluated but generally reserved for 
tumor stage C and D (Doyle and Payton, 1971; Cantrell 
et al., 1977; McElroy et al., 1998; Eich et al., 2001). 
Complication of treatment is high and the most common 
is visual impairment. The prognostic factor are 
controversy, absence of metastasis is not necessarily 
means good prognosis, there is no agreement about 
grade pathology and unable to find significance 
difference between low and high grade tumor for 
survival. Sheeran et al. (2000) revealed that degree of 
resection of tumor on primary surgery is the predictor of 
long term survival. Irish et al. (1997) revealed that patient 
underwent surgery and radiotherapy had 100% of 2 year 
survival. Jekunen et al. (1966) revealed median survival 
of free diseases is 27 months. Eriksen et al. (2000) 
revealed 97% had 1 year survival, 87% had 5 year 
survival and 54% had 10 year survival. In general, 5 year 
survival from 52%-90% and local recurrence about 60% 
and the median survival after recurrence about 1 year, 
most of recurrence happened in the first year of 
treatment. 
 
Conclusion 
ENB is very uncommon unique tumor which requires 
unique management that can be quite challenging to 
achieve good outcome, radical cranial facial resection 
and radio therapy is most acceptable therapy, 
chemotherapy should be evaluated more in future. 
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