
Sinonasal Anatomy with Variant and 

Pathologic Correlation

Michelle A. Michel, MD
Professor of Radiology and Otolaryngology

Medical College of Wisconsin, Milwaukee

Color Illustrations Courtesy Amirsys, Inc.



Kansas City October 2011



Kansas City October 2011

Medical College of Wisconsin



ÅI have a financial relationship with 

Amirsys, Inc. (consultant, author, co-

editor) that may have a direct or indirect 

interest the content as follows:

ÅAmirsys, Inc. graphics are included in 

the lecture with permission

Disclosure



Sinonasal Anatomy with Correlation

Objectives

ÅTo review imaging 
techniques for imaging the 
sinonasal cavities

ÅTo describe the 
development and 
physiology of the nose and 
paranasal sinuses

ÅTo discuss normal and 
variant anatomy of the 
sinonasal cavities noted 
on CT imaging



ÅPlain films

ÅCT

ÅMRI

ÅFungal disease

ÅSinusitis complications

ÅNeoplasm

ÅExtra-SN extension

ÅPET/CT
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Imaging Techniques



ÅDirect Coronal

ÅProne position, neck extended

Å1- 3 mm contiguous scans

ÅCoronal plane (+/- axial reformat)

ÅBone algorithm

ÅAxial

ÅSupine

Å0.625 -1.25 mm 

ÅBone algorithm

ÅMulti-planar reformat
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Imaging Techniques - CT



0.625 mm axial scans Coronal reformatted image
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Imaging Techniques - CT



Å Outpouchings of the nasal fossa

Å Sites of origin become ostia

Å Named for the bone of origin

Å Growth is modulated via:
Å In-growth of mucosa

Å Expansion of bone

Å Regression of other structures

Å Air pressure gradients

Å Maxillary 
Å First to develop; complete 15 yr

Å Ethmoid
Å Formed at birth; complete 12-14 yr

Å Sphenoid
ÅMinimal at birth; complete 10 yr

Å Frontal
Å Absent at birth; may grow into 

adulthood

Netter FH, Atlas of Human Anatomy, 2003
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Development



ÅSense, respiratory, protective, 
and reflex

ÅGustatory olfaction

ÅOnly physiologic respiratory 
pathway

ÅLaminar/turbulent flow

ÅWarming

ÅHumidification

ÅCleaning and protective 
mediators

ÅNasal cycle (2-6 hrs)

www.sinusinfocenter.com 
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Physiology



ÅMesserklinger, 1950ôs and 60ôs

ÅStudies of mucociliary 

clearance

ÅEndoscopic visualization of 

ciliary action and secretion 

transport

ÅMucous follows non-

random, genetically 

determined pathways to 

sinus ostia
Mucociliary Clearance

Stammberger, FESS, 1991
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Physiology



ÅMost clinically relevant 
sinuses
ÅFrontal

ÅAnterior ethmoids

ÅMaxillary

ÅCommunicate with 
middle meatus via ñpre-
chambersò related to the 
anterior ethmoids
ÅFrontal recess

ÅEthmoid infundibulum

ÅSurgery focuses on pre-
chambers Stammberger, Essentials of FESS, 1993
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Functional Anatomy
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Nasal Cavity
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Nasal Cavity - Turbinates
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The Basal Lamellae



ÅBenign Neoplasms

ÅInverted papilloma

ÅMalignant Neoplasms

ÅEsthesioneuroblastoma

ÅNon-Hodgkin lymphoma

ÅMelanoma

ÅPseudomasses

ÅAnatomic variants

ÅInflammatory

ÅSolitary polyp

ÅSN polyposis

ÅGranulomatous Dz

ÅWegener

ÅSarcoid
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Nasal Cavity ïVariants & Pathology
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Nasal Cavity ïVariant Anatomy
Nasal Septum



ÅPneumatized

ÅAka concha bullosa

ÅAeration extends into 

concha 

Åvs. pneumatization of 

vertical lamella

ÅNarrows middle meatus

ÅLess common in other 

turbinates
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Nasal Cavity ïVariant Anatomy
Turbinates



Image courtesy of Mauricio Castillo, MD

Concha ñbullitisò

Concha retention cyst

Osteoma in pneumatized VL
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Nasal Cavity ïVariant Anatomy
Turbinates



ÅOlfactory neuroblastoma

ÅOriginate from olfactory 

epithelium

ÅTwo incidence peaks

ÅAdolescence

Å50 - 60 years 

ÅEpistaxis

ÅBleed profusely at biopsy

ÅHigh survival with 

multimodality therapy
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Nasal Cavity ïPathology 

Esthesioneuroblastoma



ÅImaging features
ÅCentered in superior nasal 

cavity at cribriform plate

ÅAvid enhancement 
Å Flow voids

ÅIntratumoral Ca++

ÅOrbital extension common

ÅCyst formation at tumor-brain 
interface with intracranial 
extension

Courtesy of Wendy Smoker, MD
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Nasal Cavity ïPathology 

Esthesioneuroblastoma
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Nasal Cavity ïPathology 

Esthesioneuroblastoma



Å44% of extranodal 

lymphomas arise in SN

ÅPrefers nasal cavity 

ÅTypes

ÅT-cell (Asian)

ÅB-cell (US, Europe)

ÅT/NK-cell (LMG)

ÅTx with XRT & chemotx
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Nasal Cavity ïPathology 

Lymphoma



ÅImaging features

ÅHyperdense on CT

ÅBony remodeling or 

erosion

ÅŹ T2 signal

ÅHomogeneous, but 

variable enhancement
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Nasal Cavity ïPathology 

Lymphoma



Fovea ethmoidalis

Lateral lamella of 

cribriform plate

Medial lamella of 

cribriform plate

Vertical lamella of 

middle turbinate
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Anterior Skull Base
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Nasal Cavity ïPathology 

FESS Complication
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Frontal Sinus and Frontal Recess
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Frontal Sinus and Frontal Recess



Adapted from Stammberger, et al. Functional Endoscopic Sinus Surgery, BC Decker, Philadelphia, 1991
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Frontal Sinus and Frontal Recess


