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Introduction

Sinonasal neuroendocrine carcinoma was first described in 
1982 [5]. Since then, this disease entity remains poorly under-
stood and very unclear. Given the rarity of its occurrence, under-
standing its clinical behavior remains insufficient to efficiently 
combat its progression and consequently improve its treatment 
[2,5-8]. Small cell neuroendocrine tumors of the paranasal si-
nuses are usually discovered at a late stage, which further com-

plicates their management. These tumors are highly invasive, 
grow rapidly and tend to infiltrate adjacent structures such as 
the orbit, skull base and intracranial compartment locally as 
well as metastasize early in the course of the disease [2]. The 
nasal cavity is most commonly affected, followed by the eth-
moid and maxillary sinuses [4]. The most common symptoms 
include nasal obstruction, epistaxis [4], facial swelling, localized 
pain and deterioration of vision [2]. However, these symptoms 
are not disease specific, leading to further delay in diagnosis 

Abstract

Background: Small cell neuroendocrine carcinoma is a rare malig-
nancy that mainly affects the pulmonary tract and only occurs extra-
pulmonary in very few cases, accounting to about 2.5-5% of all cases 
[1,2]. Primary sinonasal neuroendocrine carcinoma is extremely rare 
and typically affects the ethmoid or maxillary sinuses, with or without 
concomitant involvement of the nasal cavity [3]. There are no specific 
risk factors predisposing to these tumors, but several common factors 
have been found to cluster in affected populations, including male pre-
ponderance and an average age of onset of around 50 years [4]. Due to 
the rarity of this disease, there are still many discrepancies regarding 
how to diagnose and treat these tumors and to date there are no spe-
cific recommendations regarding an optimal treatment plan.

Case overview: We present the case of a female patient diagnosed 
with small cell neuroendocrine carcinoma of the nasal cavity and right 
ethmoid sinus and explain the approach we undertook with her start-
ing at her initial presentation in our outpatient clinic up to her diagno-
sis and the treatment plan we devised.

Conclusion: Due to the rarity of primary small cell neuroendocrine 
tumors of the paranasal sinuses, various diagnostic and therapeutic 
modalities are still under investigation. One common factor between 
the diverse applied modalities in diagnosing and treating this rare en-
tity is that the current applied concept are derived from lung tumors 
of the same histological origin, given that the similar morphology of 
small cell neuroendocrine tumors of the paranasal sinuses and those 
occurring in the lung [5].
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and treatment [2]. Radiological modalities play a crucial role 
in the diagnosis and treatment planning of small cell neuroen-
docrine sinonasal carcinoma [7]. Modern radiology used in the 
diagnosis of this tumor type includes diffusion-weighted MRI 
and dynamic contrast-enhanced MRI [7]. Given the highly ag-
gressive nature of small cell neuroendocrine tumors, a precise 
diagnosis must be made in order to assess the extent of the 
disease and plan a promising treatment. Several treatment op-
tions have been described, including surgical resection, che-
motherapy, radiotherapy and a combination of two or more of 
these options [8]. Although responsive to local therapy, small 
cell neuroendocrine tumors are unfortunately associated with 
a high rate of local recurrence and new distant metastases [6]. 
Therefore, a multidisciplinary therapeutic approach must be ad-
opted to optimize the prognosis, as current evidence has shown 
a poor overall survival rate with an overall 5-year survival rate 
of as low as 13% [1]. Considering the rarity of this condition and 
the lack of treatment guidelines, we present a case of primary 
small cell neuroendocrine tumor of the paranasal sinuses and 
describe the diagnostic modalities and therapeutic options we 
used in order to add to the database currently available in the 
literature.

Case presentation

A 56-year-old female patient presented to our outpatient 
clinic with swelling over the nose that had been progressive for 
2 years, associated with accompanying redness of the overly-
ing skin. The patient reported severe endonasal crusting, which 
had been accompanied by bloody nasal secretions for about 4 
months. A previous clinical presentation of the patient at an-
other institution could not disclose any underlying pathology 

accounting for the patient’s signs and symptoms. A CT scan of 
the paranasal sinuses performed in March 2020 revealed a tu-
morous structure in the right ethmoid sinus with infiltration of 
the right nasal cavity. As the patient presented in a rather early 
phase of the Covid-19 pandemic, our clinical examination could 
only be focused in accordance with our hospital’s guidelines at 
the time. During the endonasal endoscopic examination, we 
identified a yellow, coarse tumorous structure with vascular 
injections. Further radiological imaging showed a soft tissue 
dense formation with extension in the nasal cavities over the 
nasal septum with an associating contact to the medial and in-
ferior nasal turbinate on both sides. Consecutively, a subtotal 
ipsilateral displacement of the semilunar hiatus was detected. 
Furthermore, the radiological study revealed a displacement of 
the right posterior ethmoidal cells and the right sphenoid sinus-
es without detectable interruption of continuity in the course of 
the lamina cribrosa on both sides. The biopsy of the tumorous 
structure confirmed a small cell neuroendocrine tumor with 
TTF-1 expression, which was initially presumed to be a metasta-
sis of an undiagnosed bronchial or nasopharyngeal carcinoma. 
A CT scan of the thorax ruled out a primary lung tumor and oth-
er suspicious lesions. In order to provide the patient with opti-
mal care, the case was discussed in our interdisciplinary head 
and neck tumor board. Finally, induction chemotherapy with 3 
cycles of cisplatin/etoposide followed by combined radioche-
motherapy was decided as best point of care for the patient and 
the patient was referred to the haemato-oncology department 
for initiation of the planned therapy. The patient was declared 
tumor-free at 5- month and 17-month post-treatment check-
ups, after which the patient died of most likely a sudden cardiac 
arrest in April 2022, 2 years after the initial tumor diagnosis. 

Figure 1: Pre-treatment MRI, from April 2020, demonstrating the
extension of the tumor.

Figure 2: Post-treatment MRI, from August 2020, demonstrating 
successful eradication of the tumor.

Discussion

Small cell neuroendocrine tumors are exceptionally rare, 
aggressive lesions that only occur extra-pulmonary in counted 
cases. Due to its sporadic occurrence in the nasal cavities and 
paranasal sinuses, this entity remains poorly understood. When 
arising in the nasal cavity and paranasal sinuses, these tumors 
show a very aggressive local infiltration rate without early me-
tastasis in comparison to small cell neuroendocrine tumors of 
the lung [9]. Radiological imaging is crucial to determine the ex-
tent of the disease and particularly important for preoperative 
planning [10], making it one of the mainstays in the diagnosis 
and treatment planning of small cell neuroendocrine tumors. 
Surgery followed by radiotherapy or a combination of radio-

therapy and chemotherapy are appropriate treatment options 
[9,10]. However, radiotherapy has shown to be more effective in 
treating small cell neuroendocrine tumors in other areas of the 
head and neck than in the nasal cavity [11]. At the University of 
Miami, 12 patients with non-metastatic small cell neuroendo-
crine tumors of the head and neck region were followed for 20 
years. The results of this study showed that radiotherapy and 
chemotherapy can be a suitable alternative to surgery and of-
fer a better therapeutic outcome for tumors in the parotid and 
tonsillar region than in the sinonasal region, where a more ag-
gressive and radical therapeutic approach is necessary and ad-
vocated [11]. Another comprehensive study conducted in Berlin 
over a 10-year period has shown that multimodal therapy may 
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Figure 3: 1. Histological demonstration of a discohesively growing small blue round tumor cell. This cell 
shows increased apoptosis (red arrow) and mitosis (green arrow).
2. Synaptophysin (400x magnified): granular positive
3. TTF1 (400x magnified): nuclear positive
4. CKMNF116 (400x magnified): granular positive
5. Proliferation-Marker Ki-67 (400x magnified): 60% nuclear positive

Image source (histological demonstrations 1-5): Institute for pathology, University Hospital Marburg. Im-
ages used with permission from Dr. Fiona Rodepeter - consultant pathologist, University Hospital Marburg.

be suitable for controlling disease progression and improving 
overall survival in patients with locoregional extrapulmonary 
small cell neuroendocrine tumors [12].

Conclusion

Small cell neuroendocrine sinonasal tumors remain an un-
common and unclear malignant entity with to date unclear di-
agnosis, no uniform classification system [13,14], high rate of 
local recurrence and distant metastasis at 33% and 31% respec-
tively [15], lack of gold standard guidelines for treatment and 
overall poor prognosis. Treatment depends on the localization 
of the lesion, level of local invasion and presence or absence of 
metastasis. However, further scientific progress is essential to 
better codify these tumors and take a step closer to providing 
the best possible treatment for affected patients.
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