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Primary Maxillary Sinus Neuroendocrine Carcinoma: Insights from Immunohistochemical Diagnosis to Non-Surgical Management and Literature Review

ABSTRACT
Aims : Primary neuroendocrine carcinoma (NEC) of the maxillary sinus is extremely rare, and optimal management remains undefined. We report a case of poorly differentiated NEC of the maxillary sinus and review published literature to provide a comprehensive overview of diagnostic and therapeutic strategies.
Presentation of Case : A 57-year-old man presented with a poorly differentiated NEC of the left maxillary sinus. Histopathology showed high-grade morphology with immunopositivity for synaptophysin, CD56, and EMA, and a Ki-67 index of ~80%, while p40 and S-100 were negative. The patient was treated with seven cycles of cisplatin-etoposide chemotherapy followed by 60 Gy external beam radiotherapy. Surgery was avoided, preserving the orbit. At three years of follow-up, he remains in complete clinical and radiological remission.
Discussion : Diagnosis of sinonasal NEC relies on immunohistochemistry to distinguish it from other small round-cell malignancies. Literature review of reported primary sinonasal NECs, including maxillary cases, reveals heterogeneity in management, with most patients undergoing surgery combined with chemoradiotherapy. Our case demonstrates the potential role of definitive chemoradiotherapy as an organ-preserving approach in select patients with high-grade NEC. The collated data from existing reports highlight variability in outcomes, underscoring the need for standardized treatment protocols.
Conclusion : This case illustrates long-term remission of maxillary sinus NEC achieved with non-surgical multimodality treatment. By consolidating available literature, our report provides a concise reference on sinonasal NECs and supports consideration of organ-preserving, response-adapted strategies in appropriately selected patients.
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Introduction
Neuroendocrine carcinomas (NECs) are a heterogeneous group of malignant epithelial tumors exhibiting neuroendocrine differentiation [1]. While the majority arise in the lung, approximately 10-15% occur in extrapulmonary sites, where they remain uncommon [1]. Within the head and neck, NECs most frequently involve the larynx, whereas the sinonasal tract accounts for less than 5% of cases [2,3]. Primary sinonasal NECs are exceedingly uncommon and those arising specifically from the maxillary sinus represent an even smaller subset [4].
Histologically, sinonasal NECs are broadly divided into small cell and large cell/poorly differentiated subtypes, paralleling their pulmonary counterparts. Small cell NECs (SNEC) are composed of sheets of small, round to oval cells with scant cytoplasm, nuclear molding, high mitotic activity, and necrosis. In contrast, large cell NECs demonstrate larger polygonal cells with vesicular nuclei, prominent nucleoli, and more abundant cytoplasm. Both subtypes typically express neuroendocrine markers such as synaptophysin, chromogranin, and CD56 on immunohistochemistry (IHC). 
However, in the sinonasal region, accurate subtyping is frequently challenging due to overlapping features, tumor heterogeneity, and limitations in small biopsy specimens. Consequently, many cases are described collectively under the umbrella of “poorly differentiated NEC,” without explicit subclassification into small versus large cell types. Importantly, several studies indicate that-unlike in the lung-histologic subtype does not appear to significantly alter treatment strategies or survival outcomes in sinonasal NECs, thereby supporting the use of a broader diagnostic label [2]. 
Clinically, sinonasal NECs often present with nonspecific symptoms such as nasal obstruction, epistaxis, facial swelling, or cranial neuropathies, leading to delayed diagnosis. Optimal management remains controversial, with multimodality therapy-incorporating surgery, radiotherapy, and chemotherapy-most frequently employed [2]. Recent pathology literature also highlights INSM1 as a highly sensitive neuroendocrine marker in head and neck tumors which may aid future diagnoses [5]. 
In this context, we present a rare case of poorly differentiated NEC (PD-NEC) of the maxillary sinus managed non surgically with orbit preservation. Alongside the case, we provide a comprehensive review of the current literature to highlight the clinicopathological features, diagnostic challenges, and evolving management strategies of this rare entity.












Case Presentation 
A 57-year-old diabetic male presented to the ENT outpatient department with an insidious, progressively enlarging swelling on the left side of the face for 4–5 months. He reported pain on touch and subtle restriction of eye movements but denied nasal obstruction, epistaxis, or visual impairment. This nonspecific presentation underscores the potential for delayed recognition of PD-NEC.
Clinical examination revealed a firm swelling over the left cheek with tenderness in the periorbital and maxillary regions, left eye chemosis, and restricted inferior and lateral gaze. No cervical lymphadenopathy was noted (Figure 1).
CT and MRI scans showed a destructive soft tissue mass occupying the left maxillary sinus, extending medially into the nasal cavity and laterally invading the orbit, with involvement of the inferior and lateral rectus muscles. The left optic nerve was intact (Figure 1).
An endoscopic biopsy of the maxillary sinus mass demonstrated poorly differentiated carcinoma with extensive necrosis. Immunohistochemical staining was positive for CD56, synaptophysin, and epithelial membrane antigen (EMA), consistent with neuroendocrine differentiation. Ki-67 proliferative index was high (~80%), indicating aggressive tumor biology. Negative markers included Vimentin, NSE, Chromogranin, CK7, CK20, p40 and s100 (Figure 1).
PET-CT revealed metabolically active tumor confined to the maxillary sinus and orbit, without evidence of distant metastases (Figure 1).
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Figure 1 (a,b,c,d,e) : Clinical, radiological and histopathological evaluation demonstrating the type, extent and anatomical involvement of the tumor

(a) Clinical photograph at initial presentation showing left facial swelling with fullness over the cheek and periorbital region.

(b) Contrast-enhanced CT scan of the paranasal sinuses showing a soft tissue mass in the left maxillary sinus with medial extension into the left nasal cavity through the infundibulum and maxillary ostium, along with erosion of the orbital floor.

(c) MRI scan of the paranasal sinuses revealing a mass originating from the left maxilla with extension into the left orbit through the inferior orbital wall, involving the inferior rectus (IR) and lateral rectus (LR) muscles. The left optic nerve remains intact, with no evidence of intracranial extension. 

(d) Whole-body PET-CT scan demonstrating a metabolically active soft tissue mass along the roof of the left maxillary sinus, with erosion of its anterior wall and extension into the premaxillary soft tissue and left cheek. Erosion of the posteroinferior orbital wall is noted; no distant metastases were detected. 

(e) Endoscopic biopsy sections from the left maxillary antrum show viable malignant epithelial cells arranged in nests and trabeculae, interspersed with large areas of necrosis. The findings support a diagnosis of poorly differentiated carcinoma.


Given the extensive local invasion and the high morbidity associated with radical maxillectomy with orbital exenteration, a multidisciplinary tumor board elected to pursue a neoadjuvant chemotherapy-first approach followed by definitive radiotherapy. This strategy aimed to achieve maximal tumor reduction while preserving orbital structures and function.
The patient underwent seven cycles of cisplatin (75 mg/m² day 1) and etoposide (100 mg/m² days 1–3) every three weeks. The regimen was well tolerated with supportive care measures including pre- and post-infusion hydration, antiemetics, corticosteroids, and granulocyte-colony stimulating factor (G-CSF) to prevent neutropenia.
Follow-up imaging demonstrated marked tumor regression. The patient subsequently received definitive external beam radiotherapy to a dose of 60 Gy in 30 fractions over six weeks, delivered using a conventional three-dimensional conformal radiotherapy (3D-CRT) technique. Target volumes encompassed the primary tumor bed with margins for potential microscopic spread, while dose limitations were observed for adjacent critical structures including the optic nerves, optic chiasm, and brainstem.
The patient tolerated radiotherapy well, developing only mild acute toxicities (grade I mucositis and conjunctival irritation), which were managed conservatively. No significant late toxicities were noted.
At 3-year follow-up, the patient remained clinically asymptomatic and radiologically disease-free. There was noticeable improvement in extraocular movements, particularly in inferior and lateral gaze, resulting in preserved ocular function and satisfactory facial aesthetics (Figure 2).
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Figure 2 (a,b): Composite illustration of clinical and radiological response to treatment in primary neuroendocrine carcinoma of the maxillary sinus.

(a) Clinical photograph taken at 3-year follow-up showing significant reduction in facial swelling and restoration of facial contour

(b) Post-chemotherapy coronal CT scan demonstrating significant tumor regression with near-complete clearance of the maxillary sinus


Discussion
Sinonasal poorly differentiated NEC (PD-NEC) is a highly aggressive and rare malignancy. As noted above, population studies estimate that primary sinonasal NEC constitutes only a few tenths of a percent of all cancers. Patel et al. found that only 201 cases of sinonasal NEC were coded in SEER over ~40 years, underscoring its scarcity [6]. These tumors often present at advanced stage, with rapid local extension and early metastasis. Our patient’s symptoms (facial swelling and minor ocular signs) were subtle, illustrating the potential for delayed diagnosis.
Accurate diagnosis hinges on immunohistochemistry. The high Ki-67 index (typically 60-90%) reflects the proliferation rate of PD-NEC. In practice, panels including synaptophysin, chromogranin, CD56, and cytokeratins are used. For example, one reported case of nasal NEC had tumor cells diffusely positive for synaptophysin and pan-cytokeratin, with negative staining for P40, S100, and CD56 [7]. In our case, synaptophysin and CD56 were diffusely positive, EMA was positive, and markers like p40 and S100 were negative. The introduction of INSM1 has improved detection of neuroendocrine differentiation; INSM1 is positive in ~99% of head and neck NECs, making it a superior single marker [8]. Proper IHC profiling is critical to distinguish sinonasal PD-NEC from other “small blue cell” tumors such as sinonasal undifferentiated carcinoma (SNUC) or olfactory neuroblastoma, which can be histologic mimics. Beyond sinonasal NECs, INSM1 has also shown high sensitivity across other neuroendocrine tumors, including those of the lung and gastrointestinal tract, underscoring its potential as a broad-spectrum neuroendocrine marker. In our case, INSM1 immunostaining was not performed due to unavailability and cost constraints at our center; however, diagnosis was reliably established using a panel of conventional neuroendocrine markers.
Our literature review (Table 1) shows a broad spectrum of management approaches and outcomes. Many authors report using surgery with adjuvant chemoradiation. For example, Jamil et al. (2024) described a 40- year-old man with maxillary small-cell NEC who underwent maxillectomy, orbital resection, and postoperative chemoradiation. Despite this aggressive therapy, long-term outcomes are often poor [9]. Han et al. (2012) reported a case of ethmoidal SNEC (invading the maxillary sinus) treated with chemotherapy followed by radiotherapy; the patient achieved local remission but developed distant metastases by 13 months and subsequently died [10]. Similarly, Sirsath et al. (2013) had a patient with ethmoid/sphenoid NEC who initially responded to induction cisplatin-etoposide and radiation, but succumbed to widespread bone metastasis at 9 months [11]. These examples highlight that even radical multimodal therapy may fail to prevent recurrence or metastasis.
Conversely, several reports (including ours) document durable remissions using multimodal therapy without upfront exenteration. Hosokawa et al. (2013) presented a 33-year-old patient with maxillary SNEC treated with induction cisplatin-etoposide followed by concurrent chemoradiation. Remarkably, that patient remained disease-free at 7 years, the longest survival documented [12]. Our patient’s course parallels this approach: platinum-etoposide chemotherapy induced marked tumor regression, and consolidation radiotherapy achieved local control. At 36 months post-treatment, he remains in complete remission. The success in these cases suggests that aggressive chemotherapy can eradicate micrometastatic disease and shrink tumors sufficiently to allow effective radiotherapy while sparing the patient the morbidity of radical surgery.
Romero Alvarenga et al. [13] described a maxillary small-cell NEC managed surgically with adjuvant chemotherapy, while Franchi et al. reported a unique case of combined neuroendocrine and squamous cell carcinoma of the maxillary sinus, emphasizing the histologic diversity and diagnostic complexity in this region [14].  Baruah et al. achieved local control of a nasal cavity NEC using endoscopic excision followed by radiotherapy [15].
Population data reinforce a role for surgery plus radiotherapy in many cases. Patel et al. found significantly better disease-specific survival for sinonasal NEC patients treated with surgery (with or without 3 of 5radiotherapy; 5-year DSS ~59-69%) versus primary radiotherapy alone (39.9%). However, Patel’s analysis also highlighted that tumor site is prognostic: maxillary and ethmoid primaries had the worst outcomes (hazard ratios 2.14 and 1.83, respectively, relative to nasal cavity primaries) [6]. Achieving clear surgical margins can be difficult in these locations, likely contributing to poorer prognosis.
Unlike the case described by Franchi et al. [14], which reported a combined neuroendocrine and squamous cell carcinoma of the maxillary sinus, our case represented a pure neuroendocrine carcinoma, thereby underscoring the histological heterogeneity of sinonasal malignancies.
Our summary table (Table 1) collates all available sinonasal NEC case reports through 2025. Several patterns emerge: almost all patients received combined modality therapy, yet recurrence rates remained high. Even with multimodal therapy, only a minority achieve long-term survival. For example, Georgiou et al. (2004) reported a 25-year-old man with maxillary small-cell NEC whose tumor rapidly progressed despite radiotherapy and chemotherapy; he died within one year [4]. Among these reports, nearly all emphasize the efficacy of platinum-etoposide chemotherapy, as used in our case and in Hosokawa’s [12]. These case-level data, together with population studies, underline the aggressive nature of sinonasal NEC and the importance of multiagent treatment.
In summary, our literature review confirms the heterogeneity of sinonasal NEC outcomes. A few patients achieve long-term control without exenteration , as with Hosokawa [12] and our case, whereas many recur quickly despite surgery and radiation. This underscores the need for individualized, multidisciplinary decisions. We propose that the choice of initial non-surgical therapy should be considered in extensive maxillary tumors where orbital preservation is a priority. Our data support aggressive cisplatin-etoposide chemotherapy to assess tumor chemosensitivity, followed by radiation for local consolidation if a good response is achieved. Regardless, all patients require vigilant long-term surveillance given the risk of late recurrence or metastasis noted in many cases.















Table 1 : Comprehensive Summary of Case Repo rts on Sinonasal Neuroendocrine (NEC)
	Author (Year)
	Age/Sex
	Site
	Histology
	Treatment Modality
	Outcome
	Follow-up

	Georgiou et al. (2004) [4]
	25/M
	Maxillary sinus
	Poorly differentiated NEC (small cell)
	Chemo + Radiotherapy
	Rapid local dissemination; died
	<1 year

	Han et al. (2012) [10]
	25/M
	Ethmoid sinus (invading maxillary)
	Small cell NEC
	Chemotherapy (cisplatin/etoposide) → Radiotherapy
	Local remission; distant mets at 13 months
	13 months (died)

	Sirsath et al. (2013) [11]
	40/M
	Ethmoid/sphenoid
	Poorly differentiated NEC
	Induction Chemotherapy (cisplatin/etoposide) + CRT
	Distant bone metastases at 9 months
	9 months (died)

	Hosokawa et al. (2013) [12]
	33/M
	Maxillary sinus
	Small cell NEC
	Induction Chemotherapy → Concurrent Chemoradiation
	No recurrence (alive)
	7 years

	Romero Alvarenga et al. (2024)  [13]
	36/F
	Maxillary sinus
	Small cell NEC
	Surgery (maxillectomy) + Adjuvant Chemo
	Not reported (status unknown)
	N/A

	Jamil et al. (2024) [9]
	40/M
	Maxillary sinus
	Small cell NEC
	Surgery + Chemotherapy + Radiotherapy (multimodal)
	Not reported
	N/A

	Wu et al. (2020) [7]
	45/F
	Nasal cavity
	Small cell NEC
	Surgery (endoscopic) + Adjuvant Chemotherapy
	Died (systemic mets)
	6 months (died)

	Baruah et al. (2023) [15]
	65/F
	Nasal cavity
	Small cell NEC
	Surgery (endoscopic excision) + Radiotherapy
	No recurrence
	12 months

	Our Case 
	57/M
	Maxillary sinus
	Poorly differentiated NEC (small cell)
	Induction Chemo (cisplatin/etoposide) + Radiotherapy (no surgery)
	Complete remission (alive)
	36 months






Conclusion
This report documents a case of primary poorly differentiated neuroendocrine carcinoma (PD-NEC) of the maxillary sinus achieving sustained long-term (3-year) disease-free survival without surgical resection, following a chemotherapy-first, response-adapted strategy consolidated with definitive radiotherapy. Diagnosis was secured by robust histopathology and immunohistochemistry (CD56+, synaptophysin+, EMA+; Ki-67 80%), which guided the multidisciplinary decision to prioritize systemic therapy over mutilating surgery. Unlike most published cases that proceed to radical maxillectomy with orbital exenteration with variable outcomes, this case shows that selected, chemo-sensitive tumors may be controlled with organ-preserving management while maintaining ocular function and cosmesis. Importantly, this report also provides a comprehensive review of all published sinonasal PD-NEC cases to date, serving as a single-point reference for clinicians and researchers. Limitations include the single-patient nature of the report and absence of molecular profiling, underscoring the need for routine genomic characterization in future cases. We propose that in anatomically challenging sinonasal PD-NEC, a tumorboard-guided, neoadjuvant chemotherapy approach with close radiologic reassessment can be a viable alternative to immediate radical surgery, and we call for multicenter case registries and molecular studies to define selection criteria and optimize practice.





Statements and Declarations
Competing Interests: The authors have no competing interests to declare that are relevant to the content of this article.
Conflict of Interest: Author a1, Author a2, Author a3, Author a4, Author a5 as identified in Title page declare that they have no conflict of interest.
Ethics Approval: Approval was obtained from the institutional ethics committee. The procedures used in this study adhere to the tenets of the Declaration of Helsinki.
Consent to Participate : Informed consent was obtained from all individual participants included in the study.
Consent to Publish : The participant has consented to the submission of the case report to the journal. Additional informed consent was obtained from all individual participants for whom identifying information is included in this article.
Availability of data and material : Data sharing is not applicable to this article as no datasets were generated or analyzed during the study.
Disclaimer (Artifical Intelligence) : Author(s) hereby declare that NO generative AI technologies such as Large Language Models (ChatGPT, COPILOT, etc.) and text-to-image generators have been used during the writing or editing of this manuscript.










References 
1. Stumpo S, Formelli MG, Persano I, et al. Extrapulmonary neuroendocrine carcinomas: Current management and future perspectives. J Clin Med. 2023;12(24):7715. doi:10.3390/jcm12247715
2. Likhacheva A, Rosenthal DI, Hanna E. Sinonasal neuroendocrine carcinoma: impact of differentiation status on response and outcome. Head Neck Oncol. 2011;3:32. doi:10.1186/1758-3284-3-32
3. Thawani R, Kim MS, Arastu A, et al. The contemporary management of cancers of the sinonasal tract in adults. CA Cancer J Clin. 2023;73:72-112. doi:10.3322/caac.21752
4. Georgiou AF, Walker DM, Collins AP, Morgan GJ, Shannon JA, Veness MJ. Primary small cell undifferentiated (neuroendocrine) carcinoma of the maxillary sinus. Oral Surg Oral Med Oral Pathol Oral Radiol Endod. 2004;98:572-8. doi:10.1016/j.tripleo.2004.04.003 
5. Maleki Z, Nadella A, Nadella M, Patel G, Patel S, Kholová I. INSM1, a novel biomarker for detection of neuroendocrine neoplasms: cytopathologists’ view. Diagnostics (Basel). 2021;11(12):665-71. doi:10.3390/diagnostics11122172
6. Patel TD, Vazquez A, Dubal PM, Baredes S, Liu JK, Eloy JA. Sinonasal neuroendocrine carcinoma: a population-based analysis of incidence and survival. Int Forum Allergy Rhinol. 2015;5(5):448-53. doi:10.1002/alr.21497
7. Wu W, Gan P, Xu Q, Wang Y, Liao H. Neuroendocrine carcinoma of the nasal cavity with epiphora as the first symptom: a case report. Medicine (Baltimore). 2020;99(50):e23502. doi:10.1097/MD.0000000000023502
8. Rooper LM, Bishop JA, Westra WH. INSM1 is a sensitive and specific marker of neuroendocrine differentiation in head and neck tumors. Am J Surg Pathol. 2018;42(5):665-71. doi:10.1097/PAS.0000000000001037
9. Jamil AA, Rehman A, Arshad S. Primary small cell carcinoma of left maxillary sinus: a case report of rare tumor on rare location. Case Rep Oncol. 2023;16(3):1352-7. doi:10.1159/000541463 
10. Han G, Wang Z, Guo X, Wang M, Wu H, Liu D. Extrapulmonary small cell neuroendocrine carcinoma of the paranasal sinuses: a case report and review of the literature. J Oral Maxillofac Surg. 2012;70(10):2347-51. doi:10.1016/j.joms.2011.10.034 
11. Sirsath NT, Babu KG, Das U, Premlatha CS. Paranasal sinus neuroendocrine carcinoma: a case report and review of the literature. Case Rep Oncol Med. 2013;2013:728479. doi:10.1155/2013/728479
12. Hosokawa S, Okamura J, Takizawa Y, Mineta H. Long-term survival of a patient with primary small cell neuroendocrine carcinoma of the maxillary sinus: a case report. J Oral Maxillofac Surg. 2013;71(2):248-52. doi:10.1016/j.joms.2013.04.019
13. Romero Alvarenga HH, Guifarro JJ, Díaz F, Reyes A, Piedra Burneo JL. Small cell neuroendocrine carcinoma in maxillary sinus: a case report and literature review. Int J Surg Case Rep. 2024;124:110321. doi:10.1016/j.ijscr.2024.110321 
14. Franchi A, Rocchetta D, Palomba AR, Innocenti DR, Castiglione F, Spinelli G. Primary combined neuroendocrine and squamous cell carcinoma of the maxillary sinus: report of a case with immunohistochemical and molecular characterization. Head Neck Pathol. 2015;9(1):107-13. doi:10.1007/s12105-013-0513-5
15.  Baruah RM, Ghosh A, Baishya S. Sinonasal neuroendocrine carcinoma: a case report. Indian J Otolaryngol Head Neck Surg. 2023;75:4003-6. doi:10.1007/s12070-023-04026-3







1

image10.jpeg




image2.jpeg




image3.jpeg




image4.jpeg




image5.jpeg




image40.jpeg




image50.jpeg




image6.jpeg




image7.jpeg




image8.jpeg




image1.jpeg




