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Olfactory neuroblastoma (ONB) is an uncommon malignant tumor and is usually treated by a
multidisciplinary approach includes surgery, radiotherapy, and chemotherapy. A 62 years-old male had a
tumor in the nasal cavity and diagnosed as ONB with Kadish A stage. Anterior skull base surgery was
performed as radical treatment. Since the surgical margin was negative, no postoperative radiotherapy
was administered. 14 years after the surgery, bilateral otitis media with effusion (OME) was occurred, we
found the recurrence tumor at bilateral retropharyngeal lymph node (RPLN) which surrounded the
internal carotid arteries. Since these were unresectable, we planned chemoradiotherapy which was 70Gy
of intensity modulated radiotherapy combined with two courses of carboplatin and etoposide. The tumor
volume was reduced and bilateral OME were improved. He has been alive for 3 years after salvage
treatment. Although ONB has a relatively good prognosis, it is known to often cause cervical lymph node
metastasis. Grades III and IV of Hyams classification are considered high risk. This case, initial tumor
was limited in the nasal cavity and its clinical classification was early stage, but Hyams classification was
grade IIL. In reference to this case, considering that RPLN metastasis are difficult to radically resect at the
salvage surgery, including this area in postoperative radiotherapy was considered an option.

INTRODUCTION

Olfactory neuroblastoma (ONB) is a rare malignant neoplasm accounting for 3% of sinonasal malignant
tumors (1) and is thought to be derived from the olfactory neuroepithelium (2). Since the initial symptoms are
non-specific nasal complications, such as nasal congestion and epistaxis, ONB is often diagnosed at advanced
stages and easily invades adjacent structures, such as anterior cranial base at the time of initial diagnosis (3).
Thus, open and/or endoscopic craniofacial resection followed by postoperative radiotherapy with or without
systemic chemotherapy is the current standard of care (4—7) and leads to favorable oncological and functional
outcomes in the short term. However, locoregional and/or distant recurrences occasionally occur long after the
initial treatment (8—11) and long-term follow-up is recommended for the patients with ONB. In this article, we
report a case of ONB developing bilateral retropharyngeal lymph nodes (RPLN) associated with refractory otitis
media with effusion (OME) 14 years after skull base surgery without postoperative radiotherapy.

CLINICAL CASE

A 62 years-old male visited our affiliated hospital with a complaint of right nasal obstruction. Endoscopic
examination revealed an easily bleeding reddish mass in the right olfactory fissure. The biopsy specimen from
this lesion was diagnosed as olfactory neuroblastoma. The patient was referred to our department for further
investigation and treatment. Enhanced computed tomography (CT) showed a lesion with contrast effect in the
right olfactory fissure. Bone of the anterior skull base above this lesion was thinning, but the continuity of the
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bone cortex was maintained (Fig. 1). Thus, we considered this tumor was confined in the nasal cavity. From
these results, clinical stage was diagnosed as modified Kadish A (12) and TINO according to Dulguerov
classification (13, 14). However, pathological diagnosis was grade III according to Hyams histological grading
system (14) (Fig. 2).

The patient underwent radical resection of the tumor by anterior skull base surgery using bilateral frontal
craniotomy (Fig. 3). Skull base was reconstructed pericranial flap. Since surgical margins were pathologically
negative, postoperative radiotherapy was not employed. The patient had been followed up without recurrence for
6 years. After that, he stopped visiting the hospital on his own accord.

At the age of 76-years old, he underwent MRI to investigate prolonged OME at another hospital. Then, he
was referred to our hospital for further examination of the abnormal findings in MRI. On MRI, large space
occupying lesions were observed in bilateral retropharyngeal area and both lesions surrounded the entire
circumference of the internal carotid arteries (Fig. 4a). Biopsy was performed via transoral approach and these
lesions were diagnosed as lymph node metastasis of ONB. On FDG-positron emission tomography (FDG-PET),
marked accumulations of FDG were observed in these lesions (Fig. 4b), but no accumulation was observed in the
primary site or other areas.

Since the lesions were unresectable, concomitant chemoradiation therapy was applied. Intensity modulated
radiation therapy (IMRT) of 69.96Gy/33Fr was administered to these recurrent lymph nodes, mainly to the
bilateral RPLN (Fig. 5). For chemotherapy, two courses of carboplatin (5 AUC) and 80 mg/m2 of etoposide
were administrated. The tumor volumes were dramatically reduced and OME gradually improved. He has been
alive with reduced bilateral RPLN metastasis for 3 years after concomitant CRT. No evidence of recurrence was
observed in primary site or other areas (Fig. 6).

Written Informed consent was obtained from the patient and this study was approved by the Ethical
Committee of Kobe University Hospital (No. B200029).

Fig. 1.

Preoperative computed tomography at the initial treatment
(arrowheads indicate tumor)

Lesion was confined to the nasal cavity. Bone of the anterior
skull base above this lesion was thinning, but the continuity of
the bone cortex was maintained.
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Fig. 2. Pathological images (Hematoxylin Eosin staining)
Homogeneous cells with pale sporangia and similarly round nuclei. Nuclear/cytoplasm ratio is high.
Scattered rosette-like structures.

Fig. 3.

Postoperative computed tomography

The tumor was removed along with part of the skull base. Fluid
accumulation was observed as a secondary change in the
extraction site and bilateral maxillary sinuses.
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Fig. 4.

T2 weighted MRI (a) and FDG-PET/CT (b) at the
diagnosis of regional recurrence

Bilateral internal carotid arteries were encased by RPLN
metastasis.

Fig. 5.
Imaging of IMRT planning

Fig. 6.

Follow-Up FDG-PET/CT 3years after CRT

No evidence of recurrence was observed in primary
site or other areas.

DISCUSSION

ONB is relatively slow growing and its oncological outcome is favorable in the short term. However,
locoregional and/or distant recurrences occasionally occur long after the initial treatment (8—11). Recurrence in
the regional lymph node has been reported to occur in about 20% of ONB. Level 11, 1II, and RPLN as shown in
the present case are common sites for regional metastasis (11, 15-19). According to the Hyams grading system,
patients with grades III and IV are considered at high risk of distant and reginal metastasis after initial treatment
(20). Thus, several studies recommend that not only the primary site but also regional lymph nodes should be
included in the irradiation field of postoperative radiotherapy (11, 21, 22). Jiang et al. reported the recurrence
rate of cervical lymph nodes was dramatically reduced by including the neck in the irradiation field of
postoperative radiotherapy, even in the patients without lymph node metastasis at the time of initial treatment
(11).

Recurrence at cervical lymph nodes, such as Level -V can be surgically treated if detected early. However,
metastasis to RPLN is difficult to surgically treat due to its location and proximity to internal carotid artery and
lower cranial nerves. In addition, surgical resection of RPLN is often associated with significant postoperative
complications, such as aspiration and dysphagia (23).

Additionally, when combined with chemotherapy for ONB, regimens are based on platinum agents and are
commonly used in combination with etoposide (24, 25).

As mentioned above, depending on the degree of malignancy of ONB, it is necessary to consider
multidisciplinary treatment including surgery. There are some reports of recurrence more than 5 years after
treatment, and long-term follow-up for 10 years or more is required (26, 27).

CONCLUSION

Patients with high histological grade ONB are at high risk of regional recurrence including RPLN.
Recurrence at RPLN should be considered as a differential diagnosis if the patients with ONB suffer from OME
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even years after initial treatment. As mentioned above, surgery is difficult when metastasis are present in the
RPLN. If there are similar cases in the future, it is worth considering the use of postoperative radiotherapy and
the inclusion of RPLN in the irradiation range for the early-stage cancer with the high histological grade.
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