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Introduction

Olfactory  neuroblas toma was  f i r s t  descr ibed  by  
Berger and Richard in 1924.  I t  i s  a lso named as 
esthesioneuroblastoma (1). It has been characterized as a 
rare malignant neuroectodermal neoplasm of the sinonasal 
cavity, which typically occurs in superior nasal cavity 
medial to the middle turbinate and represents about 3% 
of all sinonasal malignancies (2). The precise location and 
histogenesis of olfactory neuroblastoma are not clearly 
known. The most accepted site of origin is the basal 
neural cells of the olfactory mucosae and then arises in the 
superior portion of the nasal vault (3). The clinical behavior 
of olfactory neuroblastoma ranges widely from relatively 
indolent to both locally aggressive and metastatic. Most of 
the symptoms are related to the anatomic structures affected 
by mass effect or local invasion (4). 

It is challenging for characterization and treatment 

due to its rare incidence. There are three modalities used 
to treat olfactory neuroblastoma: surgery, external beam 
radiation, and chemotherapy. The optimal treatment 
regimens are still under investigation. Often, a combination 
of these three modalities is used, namely surgical resection 
with postoperative irradiation, for all but the smallest 
tumors (5,6). Chemotherapy has a role for more advanced 
cases, but the utility of chemotherapeutic agents is not well-
defined. For unresectable local disease, chemo-radiation is 
an approach but lack of strong evidence for the combination 
of radiation dose and chemotherapy regimen. 

Case presentation

Two patients were initially diagnosed as stage IVA olfactory 
neuroblastoma via tumor biopsy and staged properly by 
serial images evaluation including head and neck magnetic 
resonance imaging (MRI), chest X-ray, abdominal 
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sonography and bone scan. Patient was treated with chemo-
radiotherapy after diagnosis. After completion of chemo-
radiotherapy, they were regularly followed up at out-patient 
clinic. The treatment toxicity and complication were 
evaluated by physical examination and history-taking. The 
tumor response was evaluated by head and neck MRI. 

Case 1 was a 48-year-old female patient, cT4aN2cM0, 
stage IVA, treated with radiotherapy 70 Gy in 35 fractions 
(2 Gy per fraction) to clinical target volume of high risk area 
(CTV-H) (right nasal mass + right ethmoid sinus mass + 

subfrontal mass + bilateral upper 2/3 neck lymphadenopathy), 
59.5 Gy in 35 fractions to clinical target volume of low 
risk area (CTV-L) (CTV-H with 0.3–1 cm margin added 
+ sphenoid sinus + ethmoid sinus + retropharyngeal lymph 
nodes + bilateral neck lymph nodes), and concurrent 
intravenous Cisplatin 30 mg/m2 for one course. The image 
comparison between pre- and post- treatment was displayed 
on Figure 1. The upper row of images was taken on 8th 
February in 2010, 3 weeks after completion of treatment. 
The MRI showed a large lobulated soft tissue mass lesion, 

Figure 1 The upper row of images was taken on 8th February in 2010, 3 weeks after completion of treatment. There was still a large 
lobulated soft tissue mass lesion, 3.1 cm ×4.2 cm ×4.9 cm in size, involving right middle to superior nasal turbinates and walls, nasal septum, 
with invasion to ethmoid sinuses, cribriform plate and olfactory groove. The tumor showed partial remission from serial image follow-
up. The lower row of images was taken on 11th September in 2018. The tumor was measured 2.4 cm ×3.46 cm ×0.94 cm in size, which 
was in the anterior cranial fossa base at the epidural olfactory groove and with destruction of cribriform plate and extension through 
the perpendibular plate of ethmoid bone. The follow-up MR scan of the head and neck showed no interval change since 12th May in 
2016, regarding the size of the residual tumor in the olfactory groove in the intracranial epidural space, as well as in the cribriform and 
perpendicular plate of the ethmoid bone.
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about 3.1 cm ×4.2 cm ×4.9 cm in size, which was involving 
right middle to superior nasal turbinates and walls, nasal 
septum. It also invaded into ethmoid sinuses, cribriform plate 
and olfactory groove. The tumor showed partial remission 
after serial image follow-up. The lowest row of images was 
taken on 11th September in 2018. The tumor was measured 
2.4 cm ×3.46 cm ×0.94 cm in size, which is in the anterior 
cranial fossa base in the epidural olfactory groove and with 
destruction of cribriform plate and extension through the 
perpendibular plate ethmoid bone. The follow-up MRI scan 
of the head and neck showed no interval change since 12th 
May in 2016 regarding the size of the residual tumor in the 
olfactory groove in the intracranial epidural space, as well 
as in the cribriform and perpendicular plates of the ethmoid 
bone. She was recurrence-free for 9 years.

Case 2 was a 38-year-old male patient, cT4N1M0, stage 
IVA, treated by induction chemotherapy with intravenous 
Etoposide + Carboplatin for 4 courses from 21st March to 
30th May in 2011 and followed by radiotherapy 70 Gy in 35 
fractions (2 Gy per fraction) to CTV-H (ethmoid sinus mass 
& bilateral level IIa lymphadenopathy) and 59.5 Gy in 35 
fractions to CTV-L (CTV-H with margin added + frontal 
sinus + nasopharynx + nasal cavity + bilateral retropharyngeal 
lymph nodes + level II-IV lymph nodes) from 21st June to 
5th August in 2011. Contouring of CTV-H and CTV-L was 
shown on Figure 2. The image comparison between pre- and 
post- treatment was displayed on Figure 3. The upper row 
of MRI images was taken on 18th Feb in 2011. There was 
an irregular mass (4 cm ×4.7 cm ×5 cm in size) within the 
ethmoid sinuses with bone destruction and extending into the 
left frontal sinus. The lower row of MRI images was taken 
on 2nd April in 2016. No evident tumor was identified in the 
nasal cavity. Comparison between these two series of images, 
the tumor showed complete remission. From the latest 
follow-up date on 25th February in 2019, he was disease-free 
without recurrence for 8 years.

These two cases demonstrated that definitive chemo-
radiotherapy would be an alternative treatment option for 
olfactory neuroblastoma. They received definitive chemo-
radiotherapy without any acute or chronic toxicity. Regular 
head and neck MRI were performed for follow-up. The 
tumor was well controlled without recurrence.

Discussion

The optimal treatment strategy for olfactory neuroblastoma 

is difficult to determine, because of its rarity and anatomic 
location. Single-modality treatment, usually surgical 
resection, is suggested for small local tumor without 
metastasis (5,6). Multimodality combination is usually 
recommended for advanced stage cases. The treatment 
content has evolved over the years due to the advanced 
in radiation and surgery techniques. Surgical resection 
accompanied with post-operative radiotherapy showed 
well outcomes of overall survival and improving local 
control (6-8). However, it is still controversial to the use of 
chemotherapy alone, regarding the optimal choices of drug 
or indication. 

Radiation plays an important role in treating olfactory 
neuroblastoma as the primary modality of treatment, as 
the preoperative setting or as the postoperative setting 
(9,10). Several studies have shown that operation with 
irradiation is superior to definitive radiotherapy (4,11). 
Radiation alone or chemo-radiotherapy is suggested when 
surgical is not an option due to medical contraindication 
or metastatic tumor status. Now intensity modulated 
radiation therapy (IMRT) is able to provide good sparing 
of optic nerve, brain and other normal structure. Total 
dose of 65–70 Gy under 1.8–2 Gy per fractions is most 
suggested (12).

The evidence supporting chemotherapy as the primary 
modality of treatment to olfactory neuroblastoma is 
limited. The role of chemotherapy is not clearly identified 
in the literature. It is generally applied in the setting 
of induction chemotherapy or concurrent chemo-
radiation therapy. Cisplatin + Etoposide is the most 
accepted regimen for treating olfactory neuroblastoma 
(5,13,14). Chao et al. show good response to neoadjuvant 
chemotherapy with 4 cycles of Cyclophosphamide/
Vincristine or Cisplatin/Etoposide (15). For patient 
with distant metastasis, systemic treatment is warranted. 
However, there is still no standard chemotherapy regimen 
for neither palliative nor curative chemotherapy.

Chemo-radiation is an approach for advanced tumor 
status. It may provide down-staging in pre-operative 
setting and improve the resectability for locally advanced 
olfactory neuroblastoma. Definitive chemo-radiation 
for olfactory neuroblastoma is rarely reported. In our 
study, we demonstrated definitive chemo-radiotherapy 
would be an alternative treatment option for olfactory 
neuroblastoma. The tumor was well controlled without 
recurrence for at least 8 years. 
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Figure 2 Contouring of case 2, CTV-H 70 Gy in 35 fractions (2 Gy per fraction) to ethmoid mass & bilateral level IIa lymphadenopathy; 
CTV-L 59.5 Gy in 35 fractions (1.7 Gy per fraction) to CTV-H with margin-added. Green line represents CTV-H and yellow line 
represents CTV-L. CTV-H, clinical target volume of low risk area; CTV-L, clinical target volume of low risk area.
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Figure 3 The upper row of images was taken on 18th, Feb in 2011, before induction chemotherapy. There was an irregular mass (4 cm ×4.7 
cm ×5 cm in size) within the ethmoid sinuses with bone destruction and extending into the left frontal sinus. The middle row of images was 
CT simulation taken on 13th June in 2011. The lower row of images was taken on 2nd April in 2016. No recurrent tumor is identified in the 
nasal cavity. The disease showed complete remission.
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