Paranasal Sinuses
Anatomy and normal variation
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Infraorbital canal

Floor of orbit

Middle meatus

Inferior concha

Right maxillary sinus —

Ethmoid air cells

- Ethmoid bulla

Maxillary sinus ostium

- Uncinate process

Zygomatic process of maxilla

Left maxillary sinus

- Alveolar process of maxilla

Retromaxillary
space (fissure)

Infraorbital
foramen
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Seen high up in the medial wall -

Does not open directly into the nasal -

cavity, . :
%ut opens into post. part of ethmoidal

infundibulum, via hiatus semilunaris

into middle meatus.

The infundibulum is the air passage *
that connects the maxillary sinus

Uncinate
ostium to the middle meatus.

Accessory ostium — 15-40 % cases -«
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Inferior turbinate =

Sphenoid
sinus

~ Inferior
orbital
fissure

* Infraorbital canal

Maxillary sinus
pneumatization of
palatal process of maxilla

Canal of
anterior
superior
alveolar

nerve
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Pneumatization of inferior

turbinate by maxillary sinus
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PSA: resemble fracture
The branches of the maxillary artery should be taken into consideration during sinus
augmentation because of the potential risk of bleeding during the procedure owing
to damage to the vascular supply in the lateral wall (6)
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Ethmoid sinus \\\\

QFirst sinus develop

QPresent at birth(only existing sinus in TALLASEMIA)

3-5 inrauterus

AR

QThin walled air cavities in the lateral masses of the ethmoid bone

[N

QOccupy the space between the upper third of the lateral nasal wall and the medial wall of

A
QCClinically divided into anterior ethmoidal air cells & posterior ethmoidal air cells, by basal

lamella (pos. attachment of middle turbinate to lamina papyracea)

Lf//.
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Ethmoid sinus \\\\.

Lacrimal bone S :
Air in lacrimal saccule

Lamina papyracea

Top of maxillary
sinus
Zygomatico-
sphenoid . o ot
suture —— : : _ % .~ Pneumatization
= A Sl of greater wing
Posterior T L by sphenoid
nasal septum . ~ sinus

Intersphenoid
sinus septum

Orbital plate of
frontalbone

-_Fovea
ethmoidalis

= Cribriformplate

~ Lamina
papyracea
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Anterior and posterior Ethmoidal Artery \\\\'




U Anterior cells drain into:

OVERVIEW OF PARANASAL SINUS DRAINAGE

©
‘ Frontal recess cell/ Frontal recess

Infundibulum cell /semi-lunaris hiatus

Bulla cell/ Superior hiatus
22
Vv

Posterior cells drain into:

Sphenoethmoidal recess

o ¢
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Fovea

Crista gall
Lateral [amella
Cribriform plate
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\\\ Keros classification. A: Type 1 (lateral cribriform lamella of 1 = 3 mm, the cribriform plate and the ethmoid cell roof are

practically parallel to eachother). B: Type 2 (lateral lamella of 4-7 mm, cribriform plate is much below the nasal cavity as
compared with the ethmoid roof). C: Type 3 (lateral lamella of cribriform plate of 8 — 16 mm, ethmoid cell roof is located
much above the plate) {

) 4

4
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. Aeration \\\\'

4
dAgger nasi
o ‘ dSupra orbital cell
dConcha bullosa
UHaller cell

N\
} ’ A Onodi cell

- UPneumatization of maxillary sinus(double antrum)

4

UExtramural: frontal, maxillary, Sphenoid sinuses/ lacrimal/

o Maxilla...
A‘
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(reference: 3)

' Correlation between anatomic variants of sinonasal region with symptoms of sinusitis.

9

Variable

Nasal Obstruction ‘

Facial-pain

Rhinorrhea

4.6

p p-value ‘ p p-value |
.Nasal Septum Septal Deviation -0.075 0.603 - -0.184 0.200 | -0.242 0.091
Septal Bony Spur 0.062 0.667 -0.079 0.586 -0.124 0.932
Turbinates Superior CB 0.229 0.110 -0.042 0.771 -0.048 0.743
Middle CB 0.229 0.110 -0.124 0.390 -0.174 0.227
Paradoxical Middle Concha -0.089 0.538 -0.042 0.771 -0.048 0.743
.Uncinale Process [ Deviation of Upper Edge -0.127 0.378 ‘ -0.060 0.678 -0.068 0.639
Pneumatization -0.089 0.338 ‘ -0.042 0.771 -0.048 0.743
Ethmoid Air-Cells Agger-Nasi -0.275 0.54 -0.240 0.094 -0.167 0.247
Haller -0.059 0.682 -0.098 0.497 -0.111 0.442
Onodi -0.208 0.147 -0.098 0.497 -0.111 0.442
Other Variants Maxillary-Septa -0.089 0.538 -0.042 0.771 -0.048 0.743

p-value significant at < 0.05; p=rho=Pearson correlation co-efficient.
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Supraorbital cell: \\\\.

Diverticulum of right

frontal sinus into Left frontal sinus
intersinus septum

i s Left supraorbital
Right frontal _ 44 ' ./ ethmoid cell
sinus ; b ! AV ! .
Upper - 4 4 ;
nasolacrimal i i i Supraorbital
duct = T A 5 = ethmoidcell
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separatinga [ .-
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ethmoid cell

from frontal
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Coronal 31
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Frontal sinus
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9
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Conchae bullosa: )

Frontal sinus
Laminga papyracea
Anterior ethmoidal Papy
canal =g

‘ Zygomalico-
frontal suture — L, A Concha bullosa
Middle turbinale R A - T * (middle turbinate)

{concha) ' = 4 5

Inferior Infraorbital

turbinate - o ' & . 2 " canal

v

4

Palatal process i~ Maxillary sinus

of maxilla —r————

Oral cavity
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Haller cell: \\\




19
.b

Cy

Floor of orbit

=— Infraorbital ethmoid (Haller) cell
Infraorbital canal

Maxillary sinus
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 Lateral and posterior extensions
e of the posterior ethmoid air cells
calcifications . superolateral to the sphenoid
sinus/bone

Arteriosclerotic

M Lie in close relation to the optic 4
sellae nerve/ internal carotid
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* Could Obstruct the Osteomeatal
complex
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Anterior Frontal bullar cell :
ethmoid cells S , -_
8- Frontal Anterior  Supraorbital Interfrontal

ethmoid a.  ethmoid cell sinus
% - _septal cell

eth
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Pneumatization of superior turbinate

Pneumatized superior concha causing migrainous headache
is a rare finding. Endoscopic surgery may provide permanent
relief of symptoms
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Bifid middle turbinate \i\

Perpendicular palate Aaeration o | '




Osteomeatal complex:




¥

» Key anatomic area for surgeons

» Blockage prevents mucociliary clearance —
stagnation of secretions — recurrent or
chronic sinusitis

» Mid meatus/uncinated process/
infundibulum/ max ostium/ ethmoid bulla/
frontal recess/ ant ethmoid ostium
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The ostiomeatal complex (or unit) is a common channel that links the
frontal sinus, anterior ethmoid sinuses and the maxillary sinus to the
middle meatus.

The ostiometal complex is composed of five structures.

Maxillary ostium - drainage channel of the maxillary sinus
Infundibilum  -common channel that drains the ostia

of the maxillary and ethmoid sinuses to the hiatus semilunaris

http://vums.ac.ir
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Ethmoidal bulla: the largest anterior ethmoidal cell

Uncinate process - hook-like process that arises from the posteromedial
aspect of the nasolacrimal duct and forms the anterior boundary of the
hiatus semilunaris

Hiatus semilunaris - final drainage passage; a region between the

ethmoidal bulla superiorly and free-edge of the uncinate process
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Optic canal

opalatine foramen

gomaxillary Fissure

Middle turbinate
Inferior turbinate

Pterygopalatine fossa

Sphenoid sinuses

— Superior orbital fissure

— Inferior orbital fissure
Pterygopalatine fossa

Nasal bone

Lacrimal bone

Maxillary sinus

Zygomatico-
temporal suture

Foramen
spinosum

Clivus
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Nasal septum
Nasolacrimal duct

Middle turbinate

Middle meatus

Pterygopalatine
fossa

Foramen ovale
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Anterior ethmoid air cells
Frontal sinus

Posterior ethmoid air cells

Maxillary infundibulum
Sphenoid sinus

Nasolacrimal duct Pterygopalatine fossa

Anterior recess inferior

Maxillary sinus
meatus 24

Greater palatine foramen

P

4

Nasolacrimal duct

Maxillary sinus

Internal maxillary artery

Pneumatized pterygoid wing

Middle turbinate
Middle meatus

Pterygopalatine fossa

Sphenopalatine Foramen

\\\\'




@
—_
-
«
7 o]
T
™
e
-
-
p
3

B e




\\\\'

the third to fourth fetal month with
the appearance of the frontal
recess in the lateral nasal cavity
wall.

As the frontal sinuses do not -
extend into the frontal bone until
about 6 years of age, these
sinuses are essentially the only
paranasal sinuses that are absent
at birth.

fail to develop in 4% of the -
population.

4
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Largefrontal =

sinuseswith =8 |
prominent =8 b Intersinus septum
seplations ~ & ; , £ creating two

b Unequal sized
¢ frontal sinuses
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True intersinus septal cell

Right frontal sinus bl Left frontal sinus

Left supraorbital
ethmoid cell
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FRONTAL RECESS

;

Hour glass like narrowing - C/
Narrowest anterior air channels — prone - /

for infection

obstruction subsequently results in loss
of ventilation and mucociliary clearance
of the frontal sinus

Lacrimal bone -
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F rontal recess:
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Perpendicular plate of ethmoid bone

Sphenoidal sinus

Pituitary fossa

Nasal crest of maxillary
and nalatina honec
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Occupies the body of sphenoid -

Right & left, seperated by a thin
strip of bony septum (like frontal
sinus)

Ostium opens into spheno
ethmoidal recess

Relations of the sinus are very
important, esp during the
surgical approach of pituitary
gland

»

A

%
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According to Congdon,
sphenoid pneumatization:

‘ A. Conchal — <1%
“ B. Presellar — 40 %

. Sellar — 60%

Figs 9A to C: Tha sphenoid pneumatization: (A) conchal,
(B} prezellar, (C) postsellar'’
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Fovea ethmoidalis

Frontal sinus

Supraorbital

e A

Upper frontal ///‘*‘ \
sinus recess .

Anterior ethmoid cells

Hiatus semilunaris
Uncinate process

Middle meatus

Maxillary sinus

Nostril /

Sagittal 12
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Optic
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Sphenoid
sinus

Spheno-
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Vidian
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Sphenoethmoidal recess:




i . . . . . .

///’ the sinus cavity may be in a close relationship to the canals and grooves of the sphenoid foramen

% rotundum, pterygoid canal, optic canal, carotid groove and foramen Rotundum; Sphenopalatine
ganglion

ON
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Frontal process of maxilla, _» Nasal bone

/ Nasolacrimal duct

/_., Infraorbital canal

rd
Inferior turbinate i
¥ »

L
\
\ \'\ /
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temporal "C; \
\\ ‘
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foramen —
Pterygold = A : pterygoid
process of o RIVE A, - process
sphenoid bone —§ r
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greater sphenoid wing
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Nasolacrimal canal \\\\'

imal Sac (10 mm) F
4 Frontal sinus

Superior turbinate attach

Sphencid ostium

Sphenoid sinus

Hiatus semilunaris it Sphencpalatine foramen

Nasolacrimal duct — o
Inferior turbinate J o -
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Nasolacrimal duct

Ethmoid bulla

Maxillary sinus

Infraorbital nerve

Sphenoid sinus

Lamina papyracea

Nasolacrimal sac
Nasolacrimal duct

Inferior turbinate

¥

Middle turbinate

Middle meatus

Inferior rectus muscle

Inferior orbital fissure

Makxillary nerve (CNV2)

Frontal sinus

Frontal sinus drainage
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