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Importance: Management of sinonasal squamous cell carcinoma (SNSCC) has undergone significant 
transformation as endoscopic techniques have evolved. Surgical management of locally advanced disease 
requires thoughtful consideration as achieving negative margins remains paramount.  Further clarification of 
associations between histologic characteristics, treatment modality, and survival may allow for treatment 
stratification to target higher risk patient populations and improve outcomes.

Objective: Determine survival outcomes of patients with SNSCC with regards to tumor staging, histologic 
characteristics, and treatment modality.

Design: Retrospective cohort study of patients at Oregon Health & Science University (OHSU: Portland, OR.) 
diagnosed with SNSCC following cytopathologic review between June, 1996 and October, 2017.

Abstract

104 patients who met inclusion criteria within the 280 
month observational period.  18% of patients presented 
with stage T1 disease, 9% with stage T2, 20% with stage 
T3, 47% with stage T4a, and 6% with stage T4b. Two year 
OS was 50% (SE±5%), and 5 year OS was 45% (SE ± 5%). 
Cox’s regression hazard modeling for both two-year and 
five-year OS was able to identify only higher T-staging as 
an independent factor (p=0.020 and p=0.014, 
respectively). Patients with higher T-stage were also 
significantly more likely to undergo an open procedure 
versus endoscopic approach (χ2=14.70; p=0.005). Margin 
positivity was not significantly associated with differences 
in the prevalence of T-stage (χ2=7.20; p=0.126) or surgical 
approach (χ2=1.97; p=0.161). 

Introduction

Participants: The sample population was identified using 
electronic chart review in October, 2019 from a 
heterogeneous adult (> 18 years of age) patient population 
presenting to the Department of Otolaryngology-Head and 
Neck Surgery at OHSU. All cases were diagnosed between 
June 1996 and October 2017 with SNSCC.

Main Outcome(s) and Measure(s): Two- and five-year 
overall survival (OS).

Clinical Predictors and Outcomes of Interest: 
Cases of SNSCC involved histopathologic descriptors 
including tumor staging classifications, tumor location, and 
margin involvement of the primary site including 
lymphovascular and perineural invasion were identified as 
primary predictive factors of both overall survival (OS) and 
recurrence.   Post-treatment survival and recurrence 
outcomes were evaluated for both 2-year and 5-year OS 
and for both disease recurrence rates (person-months) and 
prevalence. Additional predictive patient characteristics of 
interest included age, gender, tobacco use, alcohol (ETOH) 
use, surgical approach, and treatment modality.

Methods and Materials
In this retrospectively reviewed cohort of 104 patients with SNSCC, two year overall survival was 
50% (SE±5%), and 5 year overall survival was 45% (SE ± 5%), which is similar to prior studies of 5-year 
overall survival.3,4 Within our study cohort, 52.9% had a T-stage of T4a or greater, followed by T3 
(20.2%), T1 (18.3%), and T2 (8.7%). This confirms that SNSCC is more often diagnosed in at more 
advanced stage and most commonly presently within the nasal cavity (47.1%), closely followed by 
the maxillary sinus (43.3%). 

Our overall recurrence rates were 25.1% (7.7% for local, 8.7% for regional lymph node, and 8.7% for 
distant metastases) among patients with margin negative samples. Local recurrence following 
surgery has been reported to most commonly occur in the posterior aspect of the maxillary sinus, 
periorbita, and skull base.3,6,11,16 Staging systems have taken such locations into account, with higher 
T-stages assigned to areas where resection becomes more difficult. In our study, T-stage was the 
single most import factor associated with both two- and five-year OS (p=0.020 and p=0.014, 
respectively). As expected, our data show a decline in survival proportion at 5 years with each 
increase in T-stage, with the most dramatic decrease in survival beyond Stage 4-a. This finding is not 
surprising since tumors staged beyond T4a extend into the orbit and adjacent complex regions of the 
skull base. If resection remains an option in such cases, an open approach is nearly always 
necessitated due to difficulty accessing the entire extent of the tumor with only endoscopic 
approach.4,17,18 Additionally, 17% of our cohort who were diagnosed at more advanced stages were 
deemed unresectable due to either presence of distant metastasis, invasion into the dura, central 
skull base invasion, bilateral optic nerve or optic chiasm involvement, or cavernous sinus 
involvement. 

Traditionally, open resection has been performed with acceptable rates of access, visualization, and 
completeness of resection.6 Endoscopic resection has gained traction in recent years with the 
promise of lower complication rates and improved cosmesis. The majority of our cohort underwent 
open resection (71%) versus endoscopic resection (21%) and patients with a higher T-stage were 
significantly more likely to undergo an open approach (χ2=14.70; p=0.005). Our dataset includes 
patients from 1996-2017, and our institution began using endoscopic approaches starting in 2004, 
which may account for some of the discrepancy between the rates of open and endoscopic 
approaches. Prior reports comparing endoscopic and open resection have raised concern over the 
piecemeal nature by which endoscopic resection is commonly performed, potentially predisposing 
the patient to a higher rate of positive margins post-resection.6 In our analysis, margin positivity was 
not associated with chosen surgical approach (χ2=1.97; p=0.161). Prior meta-analyses of recurrence 
and survival patterns have similarly reported no significant differences between endoscopic and 
open approaches.6 Furthermore, our data show no significant difference in 5 year overall survival 
between open and endoscopic approaches.

Discussion

T-stage was shown to be the single most import factor associated with both two- and five-year OS.  Patients with a 
higher T-stage were significantly more likely to undergo an open approach, however margin positivity was not 
associated with chosen surgical approach. These results further clarify the importance of understanding when to 
utilize open versus endoscopic techniques.

Conclusions

Sinonasal malignancies make up 5% of head and neck cancers, with squamous cell carcinoma as the most 
common histologic subtype. The incidence of sinonasal squamous cell carcinoma (SNSCC) ranges from 35% to 
58%, and SNSCC accounts for 60% to 75% of malignancies in the paranasal sinuses.1 Although overall incidence 
of SNSCC has been declining over the past 30 years, treatment and prognosis have not improved significantly. 
Despite improvements in surgery, radiotherapy, and systemic therapy, the 5-year survival rate of patients with 
SNSCC remains poor, and has been reported to range from 30-50%, with an overall recurrence rate of 31-56%.2,3
Additionally, SNSCC tends to invade local structures including the orbits, oral cavity, and skull base, leading to 
significant functional and aesthetic morbidity following currently available treatment options.

The management of sinonasal squamous cell carcinoma has undergone a significant transformation as 
endoscopic techniques have evolved.  Surgical management of locally advanced disease requires thoughtful 
consideration as achieving negative margins remains paramount, while also maintaining acceptable functional 
outcomes and quality of life. Further clarification of associations between histologic characteristics, disease 
recurrence, and survival may allow for treatment stratification to target higher risk patient populations and 
improve outcomes. The aim of this study was to evaluate our institution’s experience with SNSCC as we 
transitioned from predominantly open to endoscopic techniques over the past two decades.

Results

Table 1: Patient characteristics (n=104)
LEGEND:  N, sample size; SD, standard deviation; 
SNSCC, sinonasal squamous cell carcinoma; dx, 
diagnosis; ETOH, alcohol;  LN, lymph node; NOS, 
not otherwise specified; CRT, chemo-radiation 
therapy. 

Table 2: Comparison of unadjusted two-year and five-year overall survival proportions across 
independent patient and disease characteristics.
LEGEND:  N, sample size; SD, standard deviation; SNSCC, sinonasal squamous cell carcinoma; dx, 
diagnosis; ETOH, alcohol;  LN, lymph node; NOS, not otherwise specified; CRT, chemo-radiation therapy. 
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Figure 1: Five-year overall cumulative 
survival curve for the total cohort with 
SNSCC (A.; n=86) and between tumor 
(T) stage groups (B.; n=86)

C. Five-year disease free survival curve 
for the post-treatment disease free 
subgroup with SNSCC (n=78)
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