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Abstract

Background: Standard treatment of squamous cell carcinoma (SCC) of the anterior nasal 

mucosa is surgical resection with or without postoperative radiation.

Methods: Retrospective review of patients diagnosed with SCC of the nasal cavity between 

1/2000 and 7/2018 who refused total rhinectomy and were treated with radiation with or without 

chemotherapy with curative intent.

Results: Eleven patients were identified, 73% had stage III or IV disease. Four patients were 

treated with intensity-modulated radiotherapy (IMRT), and 7 with intensity-modulated proton 

radiotherapy (IMPT). Concurrent chemoradiotherapy was used in 9 patients (82%). With a median 

follow-up of 15 months (3–124 months) 2 patients experienced recurrence and one developed 

distant metastasis and died from disease. The 2-year rhinectomy-free survival rate was 88%. Two-

year overall survival and recurrence-free survival were 100% and 75%, respectively.

Conclusion: A radiation-based approach for SCC of the nasal cavity mucosa is a valid option for 

selected patients that refuse up-front surgery.
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INTRODUCTION

Cancers of the nasal cavity and paranasal sinuses are uncommon. Approximately 2,000 new 

cases are diagnosed per year in the United States, representing 3% of all head and neck 

cancers1. Squamous cell carcinoma (SCC) is the most frequent histology, accounting for 

50%–75% of cases, followed by adenocarcinomas and other rare histologies such as adenoid 

cystic carcinoma, melanoma, and lymphoma.2,3

There are no randomized studies to guide management, and current treatment guidelines are 

based on observational studies and consensus opinion.4,5 Further, interpretation of 

retrospective data is complex, as cancers of the nasal cavity are frequently analyzed with 

cancers of the paranasal sinuses, and most series include a variety of tumor histologies along 

with various disease stages. These series often span decades, include patients treated with a 

variety of surgical and radiotherapy techniques, and with inconsistency in the use of 

systemic therapy. Reported outcomes for cancers of the nasal cavity are typically focused on 

complete surgical resection, followed by post-operative radiotherapy.2,6 For SCCs, 

locoregional control of 80%–85% can be achieved following total resection and post-

operative radiotherapy.7 Several retrospective series report that patients treated with surgery 

and radiation have better outcomes than patients treated with radiation alone, but such direct 

comparisons4,5 are hampered by selection bias, older radiotherapy techniques which utilized 

inadequate doses of radiotherapy, and the inconsistent use of chemotherapy to enhance the 

effects radiotherapy.

In contrast to early-stage cancers of the ethmoid or maxillary sinuses, resection of early-

stage anterior nasal cavity cancers with partial or total rhinectomy can be disfiguring. The 

development of modern prostheses and reconstruction techniques has significantly improved 

cosmetic outcomes, but this remains a significant source of psychosocial distress for many 

patients.8,9

Few studies evaluate the feasibility of non-operative management for patients with initially 

operable cancers of the anterior nasal cavity, and the criteria for operability are institution-

specific and continue to evolve. As patients are increasingly voicing their concern about 

appearance and quality of life, there are case reports on the outcomes of patients who 

refused NCCN recommended surgical treatment.10 Because these patients have resectable 

tumors, surgical salvage of local and regional failures from non-surgical treatment is still 

potentially possible and curative. However, the evidence supporting such an approach is 

scarce. This study aims to evaluate outcomes among patients with initially resectable 

mucosal SCCs of the anterior nasal cavity who declined partial or total rhinectomy and were 

treated with definitive radiotherapy with and without chemotherapy.

MATERIALS AND METHODS

Following approval by the institutional review board at Memorial Sloan Kettering Cancer 

Center (MSK), we reviewed the records of all patients diagnosed with mucosal SCC of the 

nasal cavity or nasal septum who refused rhinectomy and were treated with definitive 

radiation therapy with or without chemotherapy from January 2000 to July 2018 at MSK. 
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Patients were excluded if they had cancers originating from the skin, nasal vestibule, or 

paranasal sinuses; received definitive treatment at an outside institution; or if they were 

treated with brachytherapy.

Data collection

We retrieved data from electronic medical records, including demographic data (age and 

sex), comorbidities, risk factors, extent of disease, and pathology. Histopathological 

information was obtained from diagnostic biopsies and reviewed at MSK. Tumors were 

staged according to the American Joint Committee on Cancer (AJCC) 8th edition for nasal 

cavity and ethmoid tumors.11

All patients were discussed in the multidisciplinary tumor board meeting to determine the 

best treatment strategy. Records were reviewed for details of patient treatment including 

radiation planning and systemic chemotherapy. Data regarding treatment toxicity was 

collected from the medical record and graded according to the toxicity criteria of the 

Radiation Therapy Oncology Group (RTOG). Disease status was obtained from the last 

disease management team visit.

Statistics

We evaluated overall survival, recurrence-free survival, and rhinectomy-free survival as 

endpoints. Overall survival was estimated from the diagnostic biopsy until the date of last 

follow-up or death, whichever occurred first. Recurrence-free survival was estimated from 

the diagnostic biopsy to the first disease recurrence. Rhinectomy-free survival was estimated 

from the diagnostic biopsy to the salvage rhinectomy date or death. Statistical analysis was 

carried out using SPSS Statistics software, version 25 (IBM).

RESULTS

Patients demographics

From January 2000 to July 2018, 11 patients with initially resectable SCC of the nasal cavity 

refused rhinectomy or partial rhinectomy were identified. Demographic and clinical 

characteristics of the patients are summarized in Table 1. The median age at diagnosis was 

66 years (range 38–86 years), and 64% were male. The most common symptoms at 

presentation were epistaxis (46%), nasal mass (36%) and nasal ulcer (18%). Tobacco 

consumption was identified in 9 patients (82%). Clinical T classification were as follows: 

one T1, two T2, four T3, and four T4. In three cases the skin of the nose was involved. 

Eighteen percent of patients had clinical nodal disease diagnosed in a PET/CT at 

presentation. Seventy-three percent of patients had stage III or IVA disease. SCC was 

moderately-differentiated in 8 patients and in 4 cases immunohistochemistry for p16 status 

was positive.

Treatment

All patients were offered surgery, in 3 cases a partial resection / near total resection and in 8 

cases a total rhinectomy. Arguments for refusing surgery were related to the extent of the 

surgery and the cosmetic impact. Two patients had severe chronic pulmonary disease. 
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Therefore, they were treated with definitive radiation therapy with or without chemotherapy. 

Treatment details are summarized in Table 2.

Four patients were treated with intensity-modulated radiotherapy (IMRT), and 7 patients 

were treated with intensity-modulated proton beam radiotherapy (IMPT). The median 

radiation dose was 70 Gy (69.96 – 70.2 Gy) for photon-based cases and 70 Cobalt Gray 

Equivalent (CGE) (46 – 70 CGE) for proton cases using a generic relative biological 

effectiveness (RBE) of 1.1. Patients were treated in 1.8 – 2 Gy / CGE fractions.

Radiotherapy Field Design

During the study period, the field design and technical details remained relatively consistent. 

Patients were immobilized with a 5-point thermoplastic mask and a bite block. Pre-treatment 

18-FDG PET/CT and MRI were used for target delineation. The gross tumor volume (GTV), 

high-risk clinical target volume (HR-CTV), and low-risk clinical target volume (LR-CTV) 

were treated to 70, 60, and 50–54 Gy / CGE, respectively. The HR-CTV included the 

primary tumor and entirety of the nasal cavity, including any extension into the skull base or 

paranasal sinuses. At-risk nodal volumes included the bilateral facial and retropharyngeal 

nodes, as well as stations I-III. In patients with clinically involved cervical nodes, the 

elective nodal stations were extended to include level IV nodal stations.12,13

The primary site and regional nodes were treated in all but one patient. Treatment to the 

neck included bilateral IB to IV levels and retropharyngeal lymph nodes. One patient with a 

T1N0M0 AJCC stage I SCC of the nasal cavity was treated with protons to the primary site 

using a uniform scanning (not spot scanning) technique without coverage of the regional 

nodes.

Three patients received induction chemotherapy, all of whom had stage IVA disease. Two 

patients were treated with carboplatin, docetaxel, and fluorouracil, and a third received 

cisplatin, docetaxel, and everolimus on a clinical trial. Concurrent chemoradiotherapy was 

used in 9 patients (82%), of whom 6 received concurrent cisplatin and 3 received concurrent 

carboplatin/docetaxel. One patient was not able to complete treatment due to significant 

mucositis, and skin reactions and stopped further treatments at 46.05 CGE. Follow up 

imaging protocols were heterogeneous, but generally included a PET/CT and a magnetic 

resonance imaging (MRI) 3 months post radiation treatment and then as clinically indicated. 

In office endoscopic assessment generally took place at least every three months for the first 

year post treatment and every 6 months after the first year up to the fifth year post treatment.

Outcomes

With a median follow-up of 15 months (3–124 months), 2 patients experienced recurrence 

and one of the patients eventually developed distant metastasis and died from disease. The 2-

year rhinectomy-free survival rate was 88%. Two-year overall survival and recurrence-free 

survival were 100% and 75%, respectively (Figure 1). At last follow-up, locoregional control 

was achieved in 9 patients, 8 of whom received concurrent chemoradiotherapy. One that was 

treated with IMPT without concurrent chemotherapy, developed locally recurrent disease 

after 10 months identified in a routine PET/CT and required a salvage total rhinectomy and 

neck dissection. Final pathology showed a T1N0 disease, and the patient was free of 

Mimica et al. Page 4

Head Neck. Author manuscript; available in PMC 2020 August 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



recurrence at last follow-up. One patient that was treated with IMRT to the primary site and 

neck with concurrent cisplatin developed recurrent disease in the neck 9 months after initial 

diagnosis; he required bilateral neck dissection, ultimately developed metastatic disease to 

the lung and mediastinum 16 months after diagnosis and died from disease 30 months from 

diagnosis.

Toxicity

During treatment, the most common side effects were mucositis, dermatitis, dry mouth, and 

dysphagia; 72% were grade 1 or 2 according to RTOG. Of the 11 patients, 2 had a grade 4 

toxicity and required hospitalization. Out of the 2 patients with grade 4 toxicity, one had a 

dermatitis complicated with a facial cellulitis that was treated with broad spectrum 

antibiotics and another developed mucositis, dermatitis, and dehydration and did not 

completed treatment.

During follow-up, 4 patients developed xerostomia, 2 developed septal perforation without 

functional impact, 4 had post treatment synechiae and partial stenosis. One patient went on 

to have endoscopic sinus surgery to divide the synechiae and 1 patient had a saddle nose 

deformity and underwent cosmetic surgery for aesthetic improvement.

DISCUSSION

The present study shows that non-operative management of anterior nasal cavity SCC is a 

feasible, well-tolerated approach. This study differs from prior studies of definitive 

radiotherapy and chemoradiotherapy for sinonasal malignancies in the following ways: (1) 

all patients were treatment-naïve and had resectable SCC of the nasal cavity; (2) high doses 

of radiation were uniformly employed; (3) concurrent platinum-based chemotherapy was 

given in almost 90% of the patients; and (4) 56% of patients received proton therapy in the 

form of IMPT.

This series compares to our historical cohort published in 2007 by Hoppe et al. 14 that 

includes 85 patients with tumors of the nasal cavity and paranasal sinuses treated with 

surgery and post-operative radiotherapy. In this study the most frequent histology was SCC 

and 24 patients had a tumor located in the nasal cavity, the reported 5-year OS and RFS was 

67% and 55% respectively.

The locoregional control achieved in this series is comparable to historical outcomes using 

surgery and post-operative radiotherapy for nasal cavity and sinonasal malignancies2,6,15. 

Although historical patient series using radiotherapy alone have documented local control of 

30%–50%6,16, inferior to what has been reported with surgery and adjuvant radiotherapy, 

these studies have been hampered by unresectable disease, limited use of concurrent 

chemotherapy and older radiotherapy techniques that did not allow adequate dose delivery to 

the nasal cavity due to the presence of multiple surrounding critical normal tissues such as 

the optic structures. Although it is difficult to compare outcomes from different series due to 

the heterogeneous nature of the disease in this location, some authors have reported more 

favorable outcomes. Investigators from MD Anderson Cancer Center reported a series of 68 

patients with cancers of the nasal cavity, 32 (47%) of whom were treated with definitive 
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radiotherapy, resulting in a 5-year locoregional control of 81.1%, similar to what was 

achieved with surgery followed by adjuvant radiotherapy (P = 0.10).15 More recently, Russo 

and colleagues at Massachusetts General Hospital reported a 5-year locoregional control of 

80% in a series of 54 patients treated with surgery and post-operative radiation or definitive 

radiotherapy for sinonasal SCC.7. Although overall survival was worse for patients with less 

than a gross total resection, no difference in locoregional control was identified.

Proton radiotherapy has demonstrated clinical efficacy and the potential for toxicity 

reduction compared with photon therapy.17The nasal cavity and paranasal sinuses are 

challenging to treat with high-dose radiotherapy. Older series using 2D techniques report 

severe late toxicities, with 10%–30% of patients developing permanent vision loss. The risk 

of these severe toxicities has been dramatically reduced or eliminated with more modern 

photon-based techniques, such as IMRT.18 This, in turn, has increased the doses of radiation 

that can safely be delivered, potentially improving locoregional control. For instance, 

Askoxylakis and colleagues recently reported a 3-year locoregional control in a series of 

76% for patients treated to ≥ 60 Gy, compared with 56% for patients treated to < 60 Gy.19

Although there is no level I evidence for concurrent chemoradiotherapy for sinonasal SCCs, 

current practice has been extrapolated from the management of SCCs from other sites in the 

head and neck.20 In a series using induction chemotherapy, approximately two-thirds of 

patients had some response, suggesting these agents are active for this disease type.21

In nasal cavity tumors, the treatment of the neck remains controversial. Generally, the 

literature supports the treatment of N0 neck when the probability of occult metastasis is 

greater than 20%.22 Disparities in regional failure have been reported in untreated necks, 

ranging from 0%–18%.6,23,24 In our series, 8 of 9 patients had neck radiotherapy, which is in 

concordance with our high rate of advanced disease.

In our cohort, all 4 cases with known immunohistochemistry for p16 status were p16-

positive, and 2 cases with in-situ hybridization for high-risk human papillomavirus (HPV) 

RNA were HPV-positive. The sensitivity of p16-positive oropharyngeal cancers to 

chemoradiotherapy is well documented,25 but the prognostic value of p16 status for 

sinonasal cancers is less clear. Two relatively small series have reported improved oncologic 

outcomes associated with p16 positivity in SCCs. Treatment details were not reported in the 

series from Johns Hopkins Hospital, and in the series from Barcelona, patients were 

uniformly treated with surgery and radiotherapy.26,27

An RTOG analysis demonstrated that p16 positivity in non-oropharyngeal SCCs is 

associated with improved progression-free and overall survival after chemoradiotherapy, 

although the included trials excluded patients with sinonasal carcinomas.28

In this retrospective series, we show that non-operative management of anterior nasal cavity 

SCCs is feasible resulting in favorable outcomes with high-dose radiotherapy and concurrent 

chemoradiotherapy. There are several limitations to this study, including the small number of 

patients, the short follow up and its retrospective nature, which may have introduced 

selection bias. We also note that all 4 tumors tested for p16 with IHC were p16-positive, 

potentially resulting in a more treatment-sensitive cohort.
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In our current practice patients with anterior SCC of the nasal cavity are offered standard 

treatment, surgery, post-operative radiation and reconstruction either with prosthesis or free 

flap reconstruction. When a carefully selected patient refuses upfront surgery, we offer a 

non-surgical approach. A chemoradiation approach is not free from side effects and careful 

consideration should be taken in target delineation and selection of the concurrent 

chemotherapy regimen.

CONCLUSION

In patients with SCC of the anterior nasal cavity that refuse standard treatment an organ 

preservation approach with definitive chemoradiation is feasible.
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Figure 1. 
A, Rhinectomy-free survival. B, Recurrence-free survival
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Table 1:

Characteristics of patients with SCC* of the anterior nasal cavity treated at MSK† (n = 11)

Characteristic   No. of patients (%)

Median age (range) 66 (38–86)

Sex

 Male  Female

 7 (64%)  4 (36%)

Smoking history

 Never  2 (11%)

 < 20 pack a year  3 (33%)

 ≥ 20 Pack a year  6 (55%)

Symptoms at presentation

 Epistaxis  5 (46%)

 Nasal mass  4 (36%)

 Nasal ulcer  2 (18%)

Site

 Nasal septum  6(55%)

 Nasal Vestibule  2(18%)

 Nasal Floor  1(9%)

 Nasal Vault  2(18%)

Clinical T classification

 T1  1 (9%)

 T2  2 (18%)

 T3  4 (36%)

 T4  4 (36%)

Clinical N classification

 N (−)  9 (82%)

 N (+)  2 (18%)

Skin involvement

 No  8(73%)

 Yes  3(27%)

Tumor differentiation

 Well-differentiated  0 (0%)

 Moderately-differentiated  8 (73%)

 Poorly-differentiated  1 (9%)

 Unknown  2 (18%)

P 16 status

 Negative  1(9%)
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Characteristic   No. of patients (%)

 Positive  4(36%)

 Unknown  6(55%)

*
SCC, squamous cell carcinoma;

†
MSK, Memorial Sloan Kettering Cancer Center.
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