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Sinonasal Anatomy with Correlation
Objectives

A To review imaging
techniques for imaging the
sinonasal cavities

A To describe the
development and
physiology of the nose and
paranasal sinuses

= Uncinate

A To discuss normal and e
variant anatomy of the |
sinonasal cavities noted
on CT imaging
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Imaging Techniques

A Plain films
ACT

A MRI

Fungal disease
Sinusitis complications
Neoplasm

Extra-SN extension

A PET/CT
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Imaging Techniques - CT
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A Direct Coronal
Prone position, neck extended
1- 3 mm contiguous scans
Coronal plane (+/- axial reformat)

Bone algorithm

A Axial
Supine
0.625 -1.25 mm
Bone algorithm ;
Multi-planar reformat e
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Imaging Techniques - CT
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0.625 mm axial scans Coronal reformatted image
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Development

Outpouchings of the nasal fossa
Sites of origin become ostia
Named for the bone of origin
Growth is modulated via:

In-growth of mucosa

Expansion of bone

Regression of other structures

Air pressure gradients
Maxillary

First to develop; complete 15 yr
Ethmoid

Formed at birth; complete 12-14 yr
Sphenoid

Minimal at birth; complete 10 yr
Frontal

Absent at birth; may grow into
adulthood

Paranasal Sinuses
Growth throughout Life

Netter FH, Atlas of Human Anatomy, 2003
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Physiology

A Sense, respiratory, protective,
and reflex

A Gustatory olfaction
A Only physiologic respiratory
pathway
Laminar/turbulent flow
Warming
Humidification

Cleaning and pI’OteCtive www.sinusinfocenter.com
mediators

A Nasal cycle (2-6 hrs)
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Physiology
AMesserklinger,
Studies of mucociliary
clearance

Endoscopic visualization of
ciliary action and secretion
transport

Mucous follows non-
random, genetically
determined pathways to
sinus ostia

Stammberger, FESS, 1991

Mucociliary Clearance



Sinonasal Anatomy with Correlation
Functional Anatomy

A Most clinically relevant

sinuses

Frontal
Anterior ethmoids
Maxillary

A Communicate with
mi ddl e meat
chamber so r
anterior ethmoids

Frontal recess
Ethmoid infundibulum

A Surgery focuses on pre-
chambers

Stammberger, Essentials of FESS, 1993
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Nasal Cavity
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Nasal Cavity - Turbinates
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The Basal Lamellae

Ethmoid Bulla

Bulge from air cells

Superior Turbinate

Middle Turbinate

Lacrimal Bone
and
opening behind
Inf Turb

Uncinate process

Inferior Turbinate

Nasolacrimal Duct

Uncinate Process

Ethmoid Bulla

Basal(Ground)
Lamella of Middle
Turbinate

Superior Turbinate
Attachment

Sphenoid Sinus
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Nasal Cavity T Variants & Pathology

A Pseudomasses A Benign Neoplasms
Anatomic variants Inverted papilloma

A Inflammatory A Malignant Neoplasms
Solitary polyp Esthesioneuroblastoma
SN polyposis Non-Hodgkin lymphoma

A Granulomatous Dz Melanoma
Wegener

Sarcoid
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Nasal Cavity i Variant Anatomy
Nasal Septum
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Nasal Cavity I Variant Anatomy
Turbinates

A Pneumatized S e

Aka concha bullosa

Aeration extends into
concha

A vs. pneumatization of
vertical lamella

Narrows middle meatus

L ess common In other
turbinates
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Nasal Cavity I Variant Anatomy
Turbinates

: ‘;\
Concha ﬁbullltlso “
.".

Concha retention cyst
Image courtesy of Mauricio Castillo, MD

Osteoma in pneumatized VL
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Nasal Cavity i Pathology
Esthesioneuroblastoma
A Olfactory neuroblastoma [W

A Originate from olfactory
epithelium
A Two incidence peaks
Adolescence
50 - 60 years
A Epistaxis
Bleed profusely at biopsy

A High survival with
multimodality therapy
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Nasal Cavity i Pathology
Esthesioneuroblastoma

Imaging features

A Centered in superior nasal
cavity at cribriform plate

A Avid enhancement
A Flow voids

A Intratumoral Ca+
A Orbital extension common

A Cyst formation at tumor-brain
Interface with intracranial
extension
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Nasal Cavity i Pathology
Esthesioneuroblastoma
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Nasal Cavity i Pathology
Lymphoma

A 44% of extranodal
lymphomas arise in SN |

A Prefers nasal cavity
A Types
T-cell (Asian)
B-cell (US, Europe)
T/NK-cell (LMG)

ATx with XRT & chemotx 4 Al
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Nasal Cavity i Pathology

Lymphoma
A Imaging features {‘4 \{ t'g 1 9\"\
Hyperdense on CT | I/,
Bony remodeling or R
erosion
Z T2 signal

Homogeneous, but
variable enhancement
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Anterior Skull Base
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Nasal Cavity i Pathology
FESS Complication
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Frontal Sinus and Frontal Recess
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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



