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Neoplasms of Nose and Paranasal Neoplasms of Nose and Paranasal 
SiSiSinusesSinuses

Very rare 3%Very rare 3%Very rare 3%Very rare 3%
Delay in diagnosis due to similarity to Delay in diagnosis due to similarity to 
benign conditionsbenign conditionsbenign conditionsbenign conditions
Nasal cavityNasal cavity

½ benign½ benign
½ malignant½ malignant

Paranasal SinusesParanasal Sinuses
MalignantMalignant
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Neoplasms of Nose and Paranasal Neoplasms of Nose and Paranasal 
SiSiSinusesSinuses

MultimodalityMultimodality treatmenttreatmentMultimodality Multimodality treatmenttreatment

O bit lO bit l P tiP tiOrbital Orbital PreservationPreservation

Minimally invasive surgical techniquesMinimally invasive surgical techniques
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E id i lE id i lEpidemiologyEpidemiology
Predominately of older malesPredominately of older malesPredominately of older malesPredominately of older males
Exposure:Exposure:

W d i k lW d i k l fi ifi iWood, nickelWood, nickel--refining processesrefining processes
Industrial fumes, leather tanning Industrial fumes, leather tanning 

Cigarette and Alcohol consumptionCigarette and Alcohol consumption
No significant association has been shownNo significant association has been shown
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LocationLocationLocationLocation

Maxillary sinusMaxillary sinusMaxillary sinusMaxillary sinus
70%70%

Ethmoid sinusEthmoid sinusEthmoid sinusEthmoid sinus
20%20%

SphenoidSphenoid
3%3%

FrontalFrontal
1%1%
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PresentationPresentationPresentationPresentation

Nasal findings: 50%Nasal findings: 50%Nasal findings: 50%Nasal findings: 50%
Obstruction, Obstruction, epistaxisepistaxis, , rhinorrhearhinorrhea

OralOral symptoms: 25symptoms: 25 35%35%Oral Oral symptoms: 25symptoms: 25--35%35%
Pain, Pain, trismustrismus, alveolar ridge fullness, erosion, alveolar ridge fullness, erosion

Ocular Ocular findings: 25%findings: 25%
EpiphoraEpiphora, , diplopiadiplopia, , proptosisproptosis

Facial signsFacial signs
ParesthesiasParesthesias, asymmetry, asymmetry
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RadiographyRadiographyRadiographyRadiography

CTCTCTCT
Bony erosionBony erosion
Limitations with periorbita involvementLimitations with periorbita involvementLimitations with periorbita involvementLimitations with periorbita involvement

MRIMRI
% f% f94 94 --98% correlation with surgical findings98% correlation with surgical findings

Inflammation/retained secretions: low T1, high Inflammation/retained secretions: low T1, high 
T2T2T2T2
Hypercellular malignancy: low/intermediate on Hypercellular malignancy: low/intermediate on 
bothboth
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Enhancement with GadoliniumEnhancement with Gadolinium



DDxDDxDDxDDx

Epithelial Benign:Epithelial Benign: Epithelial MalignantEpithelial MalignantEpithelial Benign:Epithelial Benign:
FungiformFungiform papillomapapilloma
InvertedInverted papillomapapilloma

Epithelial MalignantEpithelial Malignant
SquamousSquamous cell cacell ca
Adenoid cystic caAdenoid cystic caInverted Inverted papillomapapilloma

Cylindrical Cylindrical papillomapapilloma
AdenomaAdenoma

Adenoid cystic caAdenoid cystic ca
AdenocarcinomaAdenocarcinoma
MelanomaMelanomaAdenomaAdenoma MelanomaMelanoma
Olfactory Olfactory 
neuroblastomaneuroblastomaneuroblastomaneuroblastoma
Undifferentiated caUndifferentiated ca



DDxDDxDDxDDx

NonNon--epithelialepithelial NonNon--epithelialepithelialNonNon epithelial epithelial 
Benign:Benign:
FibromaFibroma

NonNon epithelial epithelial 
Malignant:Malignant:
Soft tissue sarcomaSoft tissue sarcoma

ChondromaChondroma
OsteomaOsteoma

ConnectiveConnective--tissue tissue 
sarcomasarcomaOsteomaOsteoma

NeurilemomaNeurilemoma
NeurofibromaNeurofibroma

LymphoreticularLymphoreticular
tumourstumoursNeurofibromaNeurofibroma

HemangiomaHemangioma



Squamous cell carcinomaSquamous cell carcinomaSquamous cell carcinomaSquamous cell carcinoma

Most common tumor (80%)Most common tumor (80%)Most common tumor (80%)Most common tumor (80%)
Location:Location:

M ill i (70%)M ill i (70%)Maxillary sinus (70%)Maxillary sinus (70%)
Nasal cavity (20%)Nasal cavity (20%)

90% have local invasion by presentation90% have local invasion by presentation
Lymphatic drainage:Lymphatic drainage:y p gy p g

First echelon: retropharyngeal nodesFirst echelon: retropharyngeal nodes
Second echelon: subdigastric nodesSecond echelon: subdigastric nodes
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Staging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus Tumors
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Staging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus Tumors

T1:Tumor limited to maxillary sinus mucosa withT1:Tumor limited to maxillary sinus mucosa withT1:Tumor limited to maxillary sinus mucosa with T1:Tumor limited to maxillary sinus mucosa with 
no erosion or destruction of bone no erosion or destruction of bone 
T2 :Tumor causing bone erosion or destruction T2 :Tumor causing bone erosion or destruction gg
including extension into the hard palate and/or including extension into the hard palate and/or 
middle nasal middle nasal meatusmeatus, except extension to , except extension to 
posterior wall of maxillary sinus and posterior wall of maxillary sinus and pterygoidpterygoid
plates plates 
T3 T i d f h f ll i b fT3 T i d f h f ll i b fT3 :Tumor invades any of the following: bone of T3 :Tumor invades any of the following: bone of 
the posterior wall of maxillary sinus, the posterior wall of maxillary sinus, 
subcutaneous tissues floor or medial wall ofsubcutaneous tissues floor or medial wall of
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subcutaneous tissues, floor or medial wall of subcutaneous tissues, floor or medial wall of 
orbit, orbit, pterygoidpterygoid fossafossa, , ethmoidethmoid sinusessinuses



Staging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus TumorsStaging of Maxillary Sinus Tumors
T4a:Tumor invades anterior orbitalT4a:Tumor invades anterior orbitalT4a:Tumor invades anterior orbital T4a:Tumor invades anterior orbital 
contents, skin of cheek, contents, skin of cheek, pterygoidpterygoid plates, plates, 
infratemporalinfratemporal fossa cribriformfossa cribriform plateplateinfratemporalinfratemporal fossa,cribriformfossa,cribriform plate, plate, 
sphenoid or frontal sinuses sphenoid or frontal sinuses 
T4b: Tumor invades any of the following:T4b: Tumor invades any of the following:T4b: Tumor invades any of the following: T4b: Tumor invades any of the following: 
orbital orbital apex,duraapex,dura, brain, middle cranial , brain, middle cranial 
fossafossa cranial nerves other than maxillarycranial nerves other than maxillaryfossafossa, cranial nerves other than maxillary , cranial nerves other than maxillary 
division of trigeminal nerve(V2), division of trigeminal nerve(V2), 
nasopharynxnasopharynx oror clivusclivusnasopharynxnasopharynx, or , or clivusclivus



TreatmentTreatmentTreatmentTreatment

88% present in advanced stages (T3/T488% present in advanced stages (T3/T4))88% present in advanced stages (T3/T488% present in advanced stages (T3/T4))

S i l ti ith t tiS i l ti ith t tiSurgical resection with postoperative Surgical resection with postoperative 
radiationradiation
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Orbital InvasionOrbital InvasionOrbital InvasionOrbital Invasion

Pathways of invasionPathways of invasion::Pathways of invasionPathways of invasion::
Direct bony erosion (Direct bony erosion (egeg. medial wall or . medial wall or 
floor)floor)floor)floor)
PerivascularPerivascular or or perineuralperineural invasion (invasion (egeg. . 
i f bit li f bit l th id lth id l NV b dl )NV b dl )infraorbitalinfraorbital or or ethmoidalethmoidal NV bundles)NV bundles)
Preformed pathways (Preformed pathways (egeg. . infraorbitalinfraorbital
fissure, fissure, nasolacrimalnasolacrimal duct)duct)



Cervical MetastasisCervical MetastasisCervical MetastasisCervical Metastasis

Incidence: 3Incidence: 3--16% (10%)16% (10%)Incidence: 3Incidence: 3 16% (10%)16% (10%)
Poor prognostic indicatorPoor prognostic indicator
El ti k di ti i di ti fEl ti k di ti i di ti fElective neck dissection or irradiation for Elective neck dissection or irradiation for 
N0 neck not justifiedN0 neck not justified
Cervical metastasis usually during first 48 Cervical metastasis usually during first 48 
months after initial treatment  sign of months after initial treatment  sign of 
tumourtumour recurrencerecurrence



PterygopalatinePterygopalatine FossaFossa

Incidence 10Incidence 10--20%20%Incidence 10Incidence 10 20%20%

P fP f tt i thi i ki thi i kPresence of Presence of tumourtumour in this area a risk in this area a risk 
factor for recurrencefactor for recurrence

Radical surgery and radiation therapy Radical surgery and radiation therapy g y pyg y py
advisedadvised



Infratemporal Fossa and Skull Infratemporal Fossa and Skull 
BaseBase

Pathways of invasionPathways of invasionPathways of invasionPathways of invasion
Direct bone erosion Direct bone erosion 
P f d th (P f d th ( ib ifib if l tl tPreformed pathways (Preformed pathways (egeg. . cribriformcribriform plate, plate, 
superior orbital superior orbital fissue,foramenfissue,foramen lacerumlacerum))
NV structures (V2, V3)NV structures (V2, V3)



Craniofacial resectionCraniofacial resection
Absolute contraindicationsAbsolute contraindications::
Medical or nutritional problems (poor Medical or nutritional problems (poor ed ca o u o a p ob e s (pooed ca o u o a p ob e s (poo
surgical candidate)surgical candidate)
Presence of distant metastasesPresence of distant metastasesPresence of distant metastasesPresence of distant metastases
Invasion of Invasion of prevertebralprevertebral fasciafascia
I i f iI i f iInvasion of cavernous sinusInvasion of cavernous sinus
Involvement of carotid artery in a highInvolvement of carotid artery in a high--risk risk 
patientpatient
Bilateral invasion of optic nerves or Bilateral invasion of optic nerves or optic optic pp pp
chiasmchiasm



Craniofacial resectionCraniofacial resectionCraniofacial resectionCraniofacial resection

Relative contraindicationsRelative contraindications::Relative contraindicationsRelative contraindications::

I i fI i f dd d i t i l i l td i t i l i l tInvasion of Invasion of duradura and intracranial involvementand intracranial involvement
of neural structures by adenoid cystic caof neural structures by adenoid cystic ca



TracheostomyTracheostomyTracheostomyTracheostomy

130 maxillectomies only 7 7% required130 maxillectomies only 7 7% required130 maxillectomies only 7.7% required 130 maxillectomies only 7.7% required 
tracheostomytracheostomy
Of those not receiving tracheostomyOf those not receiving tracheostomyOf those not receiving tracheostomy Of those not receiving tracheostomy 
during surgery, only 0.9% experienced during surgery, only 0.9% experienced 
postoperative airway complicationspostoperative airway complicationspostoperative airway complicationspostoperative airway complications
Tracheostomy is unnecessary except in Tracheostomy is unnecessary except in 

t i i t (b lkt i i t (b lkcertain circumstances (bulky certain circumstances (bulky 
packing/flaps, mandibulectomy)packing/flaps, mandibulectomy)
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Treatment of the OrbitTreatment of the OrbitTreatment of the OrbitTreatment of the Orbit

Before 1970’s orbital exenteration wasBefore 1970’s orbital exenteration wasBefore 1970 s orbital exenteration was Before 1970 s orbital exenteration was 
included in the radical resectionincluded in the radical resection
Preoperative radiation reduced tumor loadPreoperative radiation reduced tumor loadPreoperative radiation reduced tumor load Preoperative radiation reduced tumor load 
and allowed for orbital preservation with and allowed for orbital preservation with 
clear surgical marginsclear surgical marginsclear surgical marginsclear surgical margins
Currently, the debate is centered on what Currently, the debate is centered on what 
“d ” f bit l i i i ll d“d ” f bit l i i i ll d“degree” of orbital invasion is allowed.“degree” of orbital invasion is allowed.
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Current indications for orbital Current indications for orbital 
iiexenterationexenteration

Involvement of the orbital apexInvolvement of the orbital apexInvolvement of the orbital apexInvolvement of the orbital apex
Involvement of the extraocular musclesInvolvement of the extraocular muscles
I l t f th b lb j tiI l t f th b lb j tiInvolvement of the bulbar conjunctiva or Involvement of the bulbar conjunctiva or 
sclerasclera
Lid involvement beyond a reasonable Lid involvement beyond a reasonable 
hope for reconstructionhope for reconstruction
NonNon--resectable full thickness invasion resectable full thickness invasion 
through the periorbita into the retrobulbar through the periorbita into the retrobulbar 
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COMPLICATIONSCOMPLICATIONSCOMPLICATIONSCOMPLICATIONS

Orbital:Orbital:Orbital:Orbital:
EpiphoraEpiphora
Di l iDi l iDiplopiaDiplopia
Blindness:Blindness:
ExophthalmosExophthalmos or or hypophthalmoshypophthalmos



COMPLICATIONSCOMPLICATIONSCOMPLICATIONSCOMPLICATIONS

Skull Base:Skull Base:Skull Base:Skull Base:
CSF leak CSF leak 
M i itiM i itiMeningitisMeningitis
PneumocephalusPneumocephalus
OsteomyelitisOsteomyelitis



ConclusionsConclusionsConclusionsConclusions

NeoplasmsNeoplasms of the nose andof the nose and paranasalparanasalNeoplasmsNeoplasms of the nose and of the nose and paranasalparanasal
sinus are very rare and require a high sinus are very rare and require a high 
index of suspicion forindex of suspicion for diagnosisdiagnosisindex of suspicion for index of suspicion for diagnosisdiagnosis

M t l i t i d d t tM t l i t i d d t tMost lesions present in advanced states Most lesions present in advanced states 
and require multimodality therapyand require multimodality therapy
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