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Objectives

ÅTo discuss the epidemiology, 
classification, and treatment of 
sinonasal malignancies

ÅTo describe current imaging 
techniques for evaluating 
these neoplasms

ÅTo review staging of maxillary 
carcinoma

ÅTo demonstrate the imaging 
features of a variety of 
sinonasal neoplasms
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Epidemiology

ÅIncidence < 1/100K per year

Å3-4% of H&N neoplasms

ÅM:F 2:1 (ratio adjusts with age)

ÅMajority diagnosed in 6th and 7th

decades

ÅMaxillary (50-70%); nasal cavity 
(15-30%); ethmoid (10-20%) 

Å> 50% succumb to their disease
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Epidemiology

ÅPresenting signs & 

symptoms nonspecific

ÅEarly detection uncommon

ÅAverage delay to dx 6 mos. 

ÅAdvanced stage

ÅPost-surgical morbidity

ÅPNTS, nodal and distant 

mets grave prognostic sign
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Risk Factors

ÅOccupational

ÅWood workers

ÅLeather industry

ÅTextile industry

ÅAluminum industry

ÅNickel, chromium, 

arsenic, et al

ÅNon-occupational 

ÅHPV (subset of SCCa)

ÅEBV (Asian SNUC and 

NK/T-cell lymphoma)

ÅInverted papilloma 

ÅGenetics
ÅChromosomal abnormalities 

(SCCa, AdenoCa, ENB)

Å??smoking??
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Histologic Classification

ÅEpithelial
ÅSCCa

ÅAdenoCa

ÅAdenoid Cystic Ca

ÅSoft tissue tumors
ÅHemangiopericytoma

ÅRhabdomyosarcoma

ÅLymphomas
ÅNon-Hodgkin

ÅPlasmacytoma

ÅTumors of Bone and 
Cartilage
ÅChondrosarcoma

ÅOsteosarcoma

ÅEwing sarcoma

ÅMiscellaneous Tumors
ÅEsthesioneuroblastoma

ÅMelanoma

ÅSNUC
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Role of Imaging 

ÅTumor mapping
ÅLocation

ÅSize

ÅExtent (orbit / intracranial)

ÅStructures involved
ÅVessels

ÅBone

ÅNerves

ÅStaging

ÅGuide biopsy and surgery

ÅTreatment response
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Imaging Modalities
ÅCT
ÅBone remodeling vs. destruction

ÅCalcifications

ÅMatrix of bony / cartilaginous 

tumors

ÅObstruction of drainage 

pathways

ÅMRI
ÅTumor vs. secretions

ÅTumor mapping

ÅOrbital or intracranial 

extension

ÅPNTS

ÅVascularity
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Positron Emission Tomography (PET)

ÅStaging

ÅNodal status

ÅDistant metastases

ÅDirect biopsy

ÅTherapy response

ÅRecurrence vs. 

treatment change

ÅRe-staging
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Staging Systems

ÅAmerican Joint Committee on Cancer (AJCC) TNM 
Staging system
ÅMaxillary Sinus

ÅNasal Cavity and Ethmoid Sinuses

ÅNo widely accepted system for staging frontal and 
sphenoid carcinomas

ÅEsthesioneuroblastoma (ENB)
ÅSeveral staging systems (Kadish, UCLA, Hyams histologic)

ÅKadish system most widely used (also for SNUC)

ÅLymphoma
ÅAnn Arbor staging system
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TNM Staging of Maxillary Carcinomas

Adapted from American Journal Committee on Cancer (AJCC), 6th Edition, 2003

ÅT1: ltd to antral mucosa

ÅT2: bone invasion (NOT posterior)

ÅT3: posterior wall, subq tissues, 
orbital floor/lamina pap, PPF, 
ethmoids

ÅT4a (resectable): anterior orbit, 
skin, infratemporal fossa, pterygoid 
plates, cribriform plate, frontal or 
sphenoid sinuses

ÅT4b (unresectable): orbital apex, 
dura, brain, middle fossa, clivus, 
nasopharynx, CNs (other than V2)

T1 Thanks 

Larry Ginsberg!

T2T3T4a

T4b
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TNM Staging of Maxillary Carcinomas 

Adapted from American Journal Committee on Cancer (AJCC) 6th Edition, 2003

ÅNodal involvement infrequent 

despite advanced stage

ÅDepends on primary site, 

extent, and histology

Å8-18% with nodes at 

presentation

ÅNodal stage based on:

ÅNumber

ÅUni- or bilateral

ÅSize

ÅNodal drainage

ÅFacial, parotid, submandibular

ÅRetropharyngeal

ÅThen L II

ÅN1: Single ipsilat Ò 3cm

ÅN2: 

Åa: Single ipsilat 3 ï6cm

Åb: Multiple ipsilat Ò 6cm

Åc: Bilat or contralat Ò 6cm

ÅN3: Ó 6cm node
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TNM Staging of Maxillary Carcinomas

Adapted from American Journal Committee on Cancer (AJCC), 6th Edition, 2003 

ÅThe Bottom Line

ÅStage I: Limited to mucosa 

ÅStage II: Bone involvement 

(NOT posterior wall)

ÅStage III:

ÅT3 lesion

ÅTI or T2 lesions with N1

ÅStage IV

ÅT4 lesion

ÅAny T with N2/N3 or M1

Neuro/ENT at the Beach

January 2010

Kansas City March 2010
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What can help us distinguish these lesions?
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Distinguishing Features

ÅImaging features
ÅDensity / signal characteristics

ÅTumor margins

ÅBony changes

ÅClinical factors
ÅPatient demographics

ÅSymptoms

ÅTumor location
ÅParanasal sinus

ÅNasal cavity
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Clinical & Imaging Features

ÅSquamous cell carcinoma

ÅAdenocarcinoma

ÅAdenoid cystic carcinoma

ÅMelanoma

ÅEsthesioneuroblastoma

ÅSinonasal undifferentiated 

carcinoma (SNUC)

ÅSinonasal lymphoma

ÅMiscellaneous
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Squamous Cell Carcinoma

ÅMost common sinonasal 

malignancy

Å70% arise in antrum

Å30% arise in nasal cavity

Å15% with synchronus or 

metachronus lesion

ÅPre or co-existing papilloma is 

risk factor 

Å4-9%

ÅLook for necrosis on imaging
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Squamous Cell Carcinoma
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Squamous Cell Carcinoma in Inverted Papilloma
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Adenocarcinoma

Å13-19% of SN 
malignancies

ÅArise from surface 
epithelium and 
seromucinous glands

ÅIntestinal, salivary, 
neuroendocrine types

ÅNon-specific imaging 
features
ÅPredilection for 

ethmoid sinuses
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Adenoid Cystic Ca

Å<10% of SN malignancies
Å25% of adenocarcinomas

ÅGlandular origin

ÅPerineural growth pattern (60%)
ÅNeural cell adhesion molecule 

(NCAM) in 93%

ÅSmall lesions extend beyond 
what is apparent
ÅDifficult to entirely remove

ÅLate recurrences and mets


