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• Sinonasal tumors are rare tumors of the head and neck 

representing < 3%. 

• Originate from the nasal cavity and paranasal sinuses.  

• Typically present in males in their sixth decade of life. 

 

• Composed by a heterogenous group with different 

histologic subtypes. 

• Squamous cell carcinoma (most common). 

Introduction 

  Dulguerov P, et al. Cancer 2001; 92: 3012-3029. 
Turner JH, et al. Head Neck 2012; 34: 877-885. 



 

• Diagnosis is often delayed due to lack of specific 

symptoms, therefore, often present as locally advanced 

disease. 

 

• No consensus or guidelines exists in the management of 

these patients with most treatment recommendations 

based upon retrospective single institution experiences.  

Introduction 

Dagan R, et al. Int J Radiat Oncol Biol Phys 2016; 95: 377-385. 
  Russo AL, et al. Int J Radiat Oncol Biol Phys  2016; 95: 368-376. 



 

• Generally, sinonasal tumors are managed with 
multimodality therapy. The optimal sequencing of therapy 
still needs to be defined. 

 

• Achieving local control in these tumors either with surgery 
or radiation is critical but difficult due to their anatomic 
location and relationship with vital structures. 

 

• Historically the treatment outcomes have been poor 

• 5-yr OS rates of 20-80% and LC of 40-60%. 

Introduction 

Mendenhall WM, et al. Laryngoscope 2009; 119: 899-906. 
       Chen AM, et al. Int J Radiat Oncol Biol Phys 2007; 69: 141-147. 



• The predominant pattern of failure still local. 

 

• Charged particle therapy has physical properties and dosimetric 

advantages that allow better target coverage and maximal 

sparing of adjacent vital healthy structures. 

 

• A systematic review comparing charged particle vs photon 

therapy showed better 5-yr OS (RR 1.5), 5-yr DFS (RR 1.93), 

and LRC at longest followup (RR 1.18). 

 

• Therefore, proton therapy can potentially improve disease 

outcomes and decrease toxicity. 

Introduction 

Patel SH, et al. Lancet Oncol 2014; 15: 1027-38. 
 Frank SJ, et al. Curr Oncol Rep 2010; 12: 202-07. 



 

• To report the outcomes of sinonasal cancer 

patients treated with proton therapy (PT) by   

the Proton Collaborative Group (PCG). 

Purpose 



• Retrospective IRB approved analysis of a prospective data 

registry. 

 

• 88 patients treated with PT by the PCG group. 

• Median age 57.9 years (range, 15.7- 88 years). 

 

• Median followup of 21 months (range, 2.2 – 317 months). 

 

• Statistical analyses of outcomes were calculated using the 

Kaplan-Meier method. 

 

Materials/Methods 



Patient Characteristics Frequency # Percent % 

No. patients 88 100 

Gender (Male) 56 64 

Histology (SCC) 32 36 

Primary Site – Nasal Cavity 39 44 

Primary Site – Maxillary Sinus  17 19 

Materials/Methods 



Histology Frequency # Percent % 

Squamous Cell Carcinoma 32 36 

Adenoid Cystic 13 15 

Adenocarcinoma 10 11 

Melanoma 6 7 

Other* 27 31 

Materials/Methods 

* Small Cell Neuroendocrine, Esthesioneuroblastoma, Plasmacytoma, Myoepithelial Carcinoma, 
Malignant Peripheral Nerve Sheath Tumor, Malignant Solitary Fibrous Tumor, Juvenile Angiofibroma. 



Patient Characteristics Frequency # Percent % 

T4 stage 41 47 

N positive 8 9 

ECOG PS 0-1 58 66 

None smokers 48 55 

Surgery 55 63 

Chemotherapy (Platinum) 23 26 

Materials/Methods 



Proton Therapy (n=88) Frequency # Percent % 

Definitive  13 15 

Adjuvant 27 31 

Boost 21 24 

Retreatment (prior RT) 27 31 

Neck included 8 9 

Median PT dose was 50.2 GyE (range, 10.0 – 75.8 GyE) 

Materials/Methods 



Patterns of Treatment Failure No Patients (%) 

With Failures 13 (15%) 

Local 7 (8%) 

Regional 1 (1%) 

Distant 6 (7%) 

Results 



  

Results 

3-yr OS – 88% 



Results 

3-yr DFS – 76% 



Results 

3-yr LC – 78% 



Results 

3-yr DMFS – 79% 



Results 

Outcomes by Histology (SCC) 
3-year 

Percent % 

Overall Survival 87 

Disease Free-Survival 95 

Local Control 95 

Distant Metastasis Free-Survival 93 



Results 

Acute Toxicity G ≥ III 
N= 14 

No. patients (%) 

Radiation Dermatitis 4 (5%) 

Mucositis 4 (5%) 

Fatigue 3 (3%) 

Late Toxicity  G ≥ III 
N= 1 

No. Patients (%) 

Unilateral Vision Loss 1 (1%) 

No symptomatic brain necrosis reported 



Results 

Author Study 
Period 

Institution Histology # 
patients 

Age 
(median) 

RT 
modality 

RT dose 
(median) 

FU 
months 

(median) 

LC % OS % 

Patel et al 
Systematic 
Review 
2014 

1990-2014 NA SCC, ACC, 
Adeno, 

Esthesio, 
Other 

212 
 

124 

59 
 

58 

IMRT 
 

Protons 

61.4 Gy 
 

60.1 GyE 

40 
 

38 

*34 (5yr) 
 

*55 (5yr) 

45 (5yr) 
 

70 (5yr) 

Russo et al 
2016 

1991-2008 MGH SCC 54 56 Protons 72.8 GyE 82 80 (2yr) 
 

80 (5yr) 
 

67 (2yr) 
 

47 (5yr) 

Dagan et al 
2016 

2007-2014 UFlorida SCC, ACC, 
Adeno, 

Esthesio, 
Other 

84 59 Protons  73.8 GyE 29 83 (3yr) 68 (3yr) 

Gamez et al 
current 
series  
2017 

2010-2016 PCG  SCC, ACC 
Adeno, 

Melanoma, 
Esthesio, 

Other 

88 58 Protons 50.2 GyE 21 78 (3yr) 
 

95 (3yr) 
SCC 

88 (3yr) 
 

87 (3yr) 
SCC 

* Locoregional control 
SCC: Squamous Cell Carcinoma, ACC: Adenoid Cystic Carcinoma, Adeno: Adenocarcinoma, Esthesio: Esthesioneuroblastoma 



 

• PT achieved favorable outcomes compare to historical 

controls with an acceptable toxicity profile in this 

challenging group of patients. 

 

• Our results are in concordance with the results of the 

systematic review of charged particle with improvement in 

OS, DFS and LC. 

 

• Further investigation in a larger prospective series with 

longer followup is warranted. 

Conclusions 
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