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Paranasal Sinuses

Growth throughout Life

.~ Birth

. 1year

. 4 years

. T years
12 years

B Aqat

[ 0 age

Frontal sinus within frontal bone

Left orbit

Middle nasal concha

Nasal septum

Nasal cavity

Inferior nasal concha

haxillary sinus within maxilla

Palate Mbolar tooth

2\

Gl gy Oly¥ as g 33V e Sat SV eblB eladl W 0SS S ol QU1 a0
B Dl ¥ e e fey gl sl s W) o)l B8 ot LB i ) o) 055
Ve Y Gyt e il a3 ) Syt 05 S )

LWy Jo¥1 el U (slall oLl g s Sy 0

D Oleglly 55Y5)) e Olagomsll Ol DL L JUall 5 Sl oLk @

I 3| JUeE [
L ple 8 058G 83Vl iy i) SLAY o ol )l g2l I3 bl Ty @
Adall Mo sladl 6l razyy (Dlgin N jem Asledl sl de s 0
TS paze oysles @

AU W) Gl
) S e g LY eadl N Laygki Ty, e
LA Ty Ly o) ol ot (3 gl GV i e alo¥1 LA LOBH) jolas Ty @
(bl Fleall a il Y1 ok sLsils Rl AL )
RSP PR PP FNNTIREP
Akt Vo) OSG badeg e VY e WU Lgamd L



Zé-\.’ijj\ g,..gJ\ .

L pls o lin 050 Y 85Vl ey il 3L o ol Sl gt (3 el Ty @
AL e deald) Bl dn Ty pU gladl)

.u\o.\vﬁgw$WM o
Al

Frontal sinus

--:'.'-?'-":'- / Anterior ethmoidal Fosterio~ ethmoical
g:ells lundear cells (under
middle concha) superior concha)
Middle ethmo dal P4 S S
Sphenoid sinus
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Developmental stages of ethmoid and sphenoid sinuses.
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External Nose [Skeleton]
Anterolateral and Inferior Views

Frontal bone
Lateral crus of greater alar cartilage

Nasalibares hedial crus of greater alar cartilage

Frontal process of maxilla

Lateral nasal cartilages

Septal cartilage

Lesser alar cartilage

Wecessory alar
(sesamoid) cartilage

Infraorbital Septal cartilage

Lateral crus of
foramen

greater alar cartilage Intermaxillary suture
Medial crus of
greater alar cartilage

Septal cartilage
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Nose and Nasal Cavities

Frontal sinus Nasal concha  Sphenoid sinus

Internal naris

Inferior nasal
choncha

External naris
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Medial Nasal Wall [Septum]
Bones and Cartilages

Squama of frontal bone  Crista galli of
ethmoid bone Cribriform plate of ethmoid bone

Perpendicular plate of palatine bone

Frontal sinus

Crest of sphenoid bone
Spine of frontal bone
Body of sphenoid bone
Sphenoidal sinus

hizdial plate of pterygoid process
(part of sphenoid bone)

Nasal bone

omer

Lateral plate of pterygoid

Nasopalatine groove process (part of sphenoid

Septal cartilage

Greater alar cartilage

(medial crus) Basilar part of

occipital bone

Pharyngeal tubercle
Perpendicular plate of ethmoid

Aaterior nasal spine

of maxilla bone Nasal crest of palatine bone

N

'

MNasal crest of maxilla bone Posterior nasal spine of palatine bone

¥ " ‘E" " ' Lesser palatine foramen
Sl 2 o Greater palatine foramen i ’ﬁ‘:”

orizontal plate of palatine bone

Incisive canal of maxilla bone

5 o CIBA-GEIGY

34,35.‘\ g,sj Y JQJ\

Palatine process of maxilla bone



Lateral Nasal Wall - Bony Structure
Nasal Conchae Partly Removed

Frontal sinus

Ethmoidal bulla
Opening of nasofrontal

canal Opening of middle ethmoidal cells

hiddle nasal concha

Superior nasal concha (cut away)
(cut away)

Openings of posterior ethmoidal

Infundibulum leading Opening of sphenoidal sinus

to nasofrontal canal
Openings into maxillary sinus

semilunar higtus with
ypenings of anterior
sthmoidal cells

Uncinate process

Inferior nasal concha
(cut away)

Greater palatine foramen

Lesser palatine foramen

Opening of nasolacrimal canal % g’ﬂ:‘;’
’
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Nerves of Nasal Cavity
Lateral Nasal Wall

Olfactory bulb

Lateral intemal nasal branch
of anterior ethmoidal nerve

Superior posterior |ateral
nasal branches from
pterygopalatine ganglion
bxillary nerve
(sphenopalatine
foramen dissected
away)

Cribriform plate
of ethmoid bone
Olfactory tract

Extemal nasal e WA et -~ VWi .
branch of anterior Y % ;iggzpalanne
ethmoidal nerve

Greater
petrosal
"y nerve

Deep petrosal
nerve

Nerve (vdian) of
ptenygoid canal
Pharyngeal branch
of pterygopalatine
ganglion

Olfactory n
actory nerves Nasopalatine nerve

o - passing to septum
N\ A T3 (eut)
nferior posterior lateral R
nasal branch from
greater palatine nerve W
Greater palatine nerves (2
Lesser palatine nerves % e
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Superior salivatory nucleus (parasympathetic)

Facial nerve (\MI)

Geniculate ganglion

Greater petrosal nerve (parasympathetic)

[ 2 Deep petrosal nerve (sympathetic)
Nerve (Mdian) of pterygoid canal
haxillary nerve (W2) entering foramen rotundum
Pterygopalatine ganglion in pterygopalatine fossa
Lateral and medial posterior nasal
branches in pterygopalatine fossa

Parasympathetic fibers
Sympathetic fibers

Medulla
oblongata

Infraorbital nerve

Nasopalatine
nerve

Spinal cord

cervical
ganglion

Superior and inferior
posterior lateral nasal

nerves (cut ends)
haxillary sinus

‘1-1‘4_‘“7‘_“ Posterior superior alveolar nerves
T2% . }‘: Greater and lesser palatine nerves
T};\‘ { Sympathetic
R '/( trunk lﬂd;"
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Septum turned up
Septal branch of superor Iabial

Schematic hinge artery (from facial artery)

Aaastomosis between posterior
septal branch of sphenopalatine
artery and greater palatine artery
in incisive canal

Aaterior septal branch of
anterior ethmoidal artery

Septal and lateral nasal branches
Aaterior Iateral branch of of posterior ethmoidal artery

anterior ethmoidal artery

Posterior septal branch of
sphenopalatine artery

Sphenopalatine artery

Extemnal nasal
branch of anterior
ethmoidal artery

Aar branches of
Iateral nasal artery
(from facial artery

Sphenopalatine for

Posterior |ateral
"7 branches of
sphenopalatine
haxillary artery

Anastomosis Extemnal carotid al
between posterior
septal branch of

sphenopalatine o £ " s ! N\ 1 Lesser palatine
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artery and greater foramen and artery

palatine artery in . - M

incisive canal Greater palatine antery Lateral nasal wall Greater palatine [# /ﬂ
foramen and artery * o CIBA-GEIGY
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Bphenoidal sinuses

Paranasal Sinuses
Horizontal Section

Nasal cavitie:

Nasal septum
Ethmoidal cells

Medial wall of orbit
Orbital fat and muscle:
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CT view. Axial section through the CT view. Frontal section through
anterior ethmoid sinus. the frontal sinus.

1 - basal lamella of the bulla 1 - frontal sinus

2 - orbit 2 - maxillary sinus

3 - frontal lobe 3 - septum

4 - olfactory cleft 4 - middle turbinate
S - basal lamella of the middle 5 - inferior turbinate
turbinate 6 - ethmoid bulla
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CT view. Axial section through the CT view. Frontal section through
maxillary sinus. the sphenoid sinus.

I - maxillary sinus I - sphenoid sinus

2 - middle turbinate 2 - maxillary sinus

3 - sphenoid sinus 3 - septum

4 - internal carotid artery 4 - tail of the middle turbinate

5 - pterygopalatine fossa 5 - tail of the inferior turbinate

6 - nasolacrimal duct 6 - anterior clinoid process
7 - pneumatized great wing of the
sphenoid bone
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Paranasal Sinuses
Lateral Dissection

Z [ | ! _~Opening into middle
Frontal sinus —myw_ - 3 el

Maxillary sinus
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Middle meatus

Right nasal cavity.
0° endoscope.

- inferior turbinate

2 - septum

3 - middle turbinate
- uncinate process

5 - ethmoid bulla
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Uncinate
process
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Bulla ethmoidalis Hiatus semilunaris
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Infundibulum
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Right nasal cavity.
30° endoscope.

I - uncinate process
2 - middle turbinate
3 - ethmoid bulla

4 - uncinate groove

5 - bullar groove
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Fig 1. Axial [}mrizomal)-vicw of inferior aspect of cthmoid
5inuscs as stem from above. Ascending middle portion of
basal lamella of middle rbinate is seen attaching latecally

to Jamina papyracea.
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Fig 4. Variants of uncinate process. Most often, superior sitachmeat of vncinate process is laterally onta
lamnina papyracea (A}, but it may anach to skull base centrally (B} or mediully (C).

e WIS JSsliy g e

D ddU Al dedall

S e e Lils s Bale ag ¢ b))l Aol Loy sy (Sl Al AL L (sum] a
oo eah I 2l Bgd 5 dg Lsle ¢ gl U (g Lt il B B ) s Ll ¢
Rdelill mdial) e 2ol il o)) Lbat Lil= (FOVEA ETHM

YV-Y1- Yor JSKad

imoly 2slid) ady JIST CT ve K2

- (ETHMOIDAL INFUNDIBULUM ) Ju& sod

¢ i)l domiial) oded Lodomg Lol ¢ Ll delial) gu‘y\ ety ¢ Lobel =) s sag dedl O e o
By i Babe¥) Blall Ao Wl e el o) gy el o) mosne FONTANELLA - ailwss
YA JSall, e il 2l 2l 3 S

AR



o Al il de el
Lo giall il

CT Yo Jsal
Srall jelay JLS)

CT view. Axial section through the
ethmoid sinus.

- basal lamella of the bulla
ethmoid bulla
uncinate cells
basal lamella of the middle turbinate
basal lamella of the superior

CT view. Frontal section through
the ethmoid bulla.
1 - uncinate process
maxillary sinus 3 - septum
pneumatized middle turbinate
r turbinate
id bulla

oid roof
form plate

turbinate
6 - posterior ethmoid cells
7 - sphenoid sinus
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http://nosephotographs.hawkelibrary.com/album14/Big_Bulla_D_1
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Frontal sinus
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eurovascular relationships of the left sphenoid sinus (schematic
d vvp pn, coronal view).
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Mucociliary clearance patterns in the
maxillary and frontal sinuses
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Variations of the height of the ethmoido frontal roof.

CT scan. Frontal sections.
MRI. Frontal section,
I'l weighted sequence.

I - left ethmoid roof heigher than right
2 - frontal lobe

3 - maxillary sinus

4 - inferior turbinate

S - concha bullosa

6 - ethmoid cells
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Inverted papilloma : unilateral polyps, with irregular surface, that may bleed

on contact, filling the right middle meatus.

Right nasal cavity.
0° endoscope

1 - tumor

2 - middle turbinate

3 - lateral wall of the nasal
cavity

4 - septum

. gty
. >
5 - inferior turbinate 4 ¥
\.

endoscopy for Inverted papilloma Fig ¢v
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http://nosephotographs.hawkelibrary.com/album69/CT_Invert_Papilloma_Mid_Turb_Kumar_4

Figure 2. Nasal cavity and paranasal sinuses CT scan. Axial cross-
section, showing bilateral involvement of the nasal cavities and right
maxillary sinus.
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Right inverted papilloma : compact tumoral mass, compact tumor mass,
discretely heterogenous, ri 2 into the frontal sinus, where it is easily

differentiated from the retention fluid on hypersignal.
MRI. Frontal section. T2 weighted sequence.

1 - tumor

2 - retentional fluid in the
frontal sinus

3 - retentional fluid in the
maxillary sinus

4 - hypervascular inferior

turbinate
5 - hyposignal of the
lamina papyracea

MRI for Inverted papilloma
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Mucocele of the left maxillary sinus :
rounded, homogeneous, clearly limited
opacity, shifting the walls of

the maxillary sinus.

CT scan. Axial section.

I - mucocele
2 - blow out of posterior wall

of the maxillary sinus.
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http://nosephotographs.hawkelibrary.com/album52/Antrochoanal_polyp_1b
http://nosephotographs.hawkelibrary.com/album52/Antrochoanal_polyp_1b
http://nosephotographs.hawkelibrary.com/album68/Angiofibroma_Nasal_Septum_2
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http://nosephotographs.hawkelibrary.com/album69/AdenoCA_b
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Fascia of Orbit and Eyeball
Horizontal Section

hidial palpebral ligament

> Palpebral conjunctiva
Tarsus of eyelid

Bulbar conjunctiva

Medial check ligament

Bhmoidal cells Lateral palpebral ligament

Periorbita — Lateral check ligament

Medial rectus
muscle and sheath
Lateral rectus muscle
and sheath

Orbital fat

Bulbar sheath
(Tenon's capsule)

Episcleral space

annular tendon and sheath
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Protrusion of the carotid canals.

CT scan. Axial sections.

I - sphenoid sinus
2 - protruded carotid canal
3 - ethmoid cells

4 - optic nerve
5 - sphenoidal cleft
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Lacrimal

Figure 12-2.

Lamina papyracea

¢ Excised
Medial wa I ) specimen
of maxillary sinus
y Inferior
Ethmoid turbinate

foramina O

Nasal bone with
pericsteal flap

a4
Anterior view t\t\ .‘
of skull with
completed bone cut

Figure 12-3.
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Figure 12-4.
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Paranasal Sinuses
Growth throughout Life

Frontal sinus within frontal bone

Left orbit

hiddle nasal h
Nasal septum

Nasal cavity

Inferior nasal concha

Palate

gl O

Frontal sinus

Anterior ethmoidal Posterior ethmoidal
cells (under cells (under
middle concha) superior concha)
Middle ethmoidal s ad
colls (under Sphenoid sinus
middle concha) Newborn
. Birth
. 1year
Bl 45ver 5-Hiatus semilunanishOy
I 7years Ostium of maxillary sinus R
12 years \ Middle concha W;x R
- Adult .~~\\%N W ‘i{{i\(‘ ﬁ
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I 01 age .. Inferior concha :
A L

haxillary sinus within maxilla

holar tooth
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Lateral Nasal Wall - Bony Structure
Nasal Conchae Partly Removed

Frontal sinus

BEhmoidal bulla

Opening of nasofrontal

canal Opening of middle ethmoidal cells

hiddle nasal concha Superor nasal concha (cut away)

(cut away)
Openings of posternor ethmoidal

Opening of sphenoidal sinus

Infundibulum leading

to nasofrontal canal
Openings into maxillary sinus

Sphenopalatine
foramen

emilunar hiatus with
penings of anterior
hmoidal cells

Uncinate process

Inferior nasal concha

(cut away)
Greater palatine foramen

Lesser palatine foramen
Opening of nasolacimal canal % F\_‘P‘
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process

Skull - Infratemporal Fossa Exposed
Lateral View
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Paranasal Sinuses
Lateral Dissection

Opening into middle

Frontal sinus nasal meatus

Maxillary sinus
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Variations of the height of the ethmoido frontal roof.

CT scan. Frontal sections.
MRI. Frontal section,
T1 weighted sequence.

1 - left ethmoid roof heigher than right
2 - frontal lobe

3 - maxillary sinus

4 - inferior turbinate

S - concha bullosa

6 - ethmoid cells
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Inverted papilloma : unilateral polyps, with irregular surface, that may bleed
on contact, filling the right middle meatus.

Right nasal cavity.
0° endoscope

1 - tumor

2 - middle turbinate

3 - lateral wall of the nasal
cavity

4 - septum

5 - inferior turbinate
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Figure 2. Nasal cavity and paranasal sinuses CT scan. Axial cross-
section, showing bilateral involvement of the nasal cavities and right
maxillary sinus.
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Right inverted papilloma : compact tumoral mass, compact tumor mass,
discretely heterogenous, rising into the frontal sinus, where it is easily
differentiated from the retention fluid on hypersignal.

MRI. Frontal section. T2 weighted sequence.

I - tumor

2 - retentional fluid in the
frontal sinus

3 - retentional fluid in the
maxillary sinus

4 - hypervascular inferior

Qs
turbinate rFl
%

--@.ﬁ? R

S - hyposignal of the

lamina papyracea
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Mucocele of the left maxillary sinus :
rounded, homogeneous, clearly limited
opacity, shifting the walls of

the maxillary sinus.

CT scan. Axial section.

I - mucocele
2 - blow out of posterior wall
of the maxillary sinus.
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: maxillectomy
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Figute 114, Figure 12-3.
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