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Nerve
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" Objectives

At the end of the lecture, students should be able to:
v’ Describe the structures forming the walls of the nasal cavity.

v’ List the main structures draining into the lateral wall of the nasal
cavity.

v’ Differentiate between the respiratory and olfactory regions of the
nasal cavity.

v’ List the main sensory and blood supply of the nose.
v’ Describe the olfactory pathway.
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Nasal Cavity

The external (anterior ) nares or nostrils lead to the
nasal cavity.

Formed above by bony skeleton, and below by plates
of hyaline cartilage.

It is a large air filled space above and behind the nose
in the middle of the face.

It extends (begins) from nostrils anteriorly to the
choanae posteriorly.

Each cavity is the continuation of one of the two
nostrils.

It communicates with the nasopharynx posteriorly.
Divided into right and left parts by the nasal septum
(medial wall).

Each part has:

1. Roof

2. Floor

3. Lateral and
4. Medial walls.

Falx cerebri
Frontal sinus Cribriform plate of ethmoid bone
Dura mater

Sella

Sphenoidal sinus

Nasal septum

Lateral process of
septal nasal cartilage

Major
alar cartilage
Nasal vestibule
Anterior nasal spine

Incisive canal

Oral cavity

Tongue

Soft palate

—— Nasal septum
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The Nose IOyt s

o Functions:
-Olfaction (smell) Olfactory region
-Respiration (breathing) '
-Warming inspired air (submucous venous plexues)
-Filtration of dust
-Humidification of the inspired air (mucous)
-Reception of secretions from the paranasal sinuses and nasolacrimal duct ‘}
o Divisions: vestibule
1-Vestibule region: L
e |t is the area surrounding the external opening to the nasal cavity. © rremmen
* Lined by modified skin, provided with hairs, and sebaceous glands, to filter the incoming air.
e exocrine glands in the skin that secrete an oily or waxy matter called sebum to lubricate and
waterproof the skin and hair.
2-Respiratory region:
e The largest region.
e Lined with mucous that is continuous with that of Nasal Sinuses, Lacrimal sac, Conjunctiva,
and Nasopharynx.
3-Olfactory region:
e Located at the apex of the nasal cavity.
e |t is lined by olfactory cells with olfactory receptors.

Auditory tube
opening

Nasopharynx



Nasal Cavity = s

Maxillary ' = Anterior nasal spine

Incisive canal

| Palatine process
of maxilla

1. Floor
o Formed by:

- Nasal (upper) surface of the hard (bony) palate:

Nasal crests

- Palatine process of maxilla (anteriorly)
- Horizontal plate of the palatine bone (posterior)y

Horizontal plate
of palatine

Soft palate

|Nas@l spine of frontal bonﬂ

Cribriform plate

2. Roof (narrow, sloping) — t>me\ v o Opening of sphenoidal sinus
o Formed by: 7 g : i

- Body of sphenoid (posteriorly) Y 4 T v /5

. Cribriform plate of ethmoid (in the middle) NS

\.4 3

L
-~
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- Frontal, and nasal bones (Anteriorly)

‘Mg

Sphenoidal rostrum
Vomer



Nasal Cavity

Nasal spine of frontal bone

I Perpendicular plate of ethmoid bonel

H N 1 b i i Sphenoidal sinus
3. Medial Wall satbone | SR -
Iy

- . N\ .
Sphenoethmoidal -

o The nasal septum : el e e
+Vertical or perpendicular plate of 2N SN RS L i

eth mOid.(superior)

. Septal Cartilage.(most anterior)

Nasal crest of maxillary
and palatine bones

. VOmer.(inferior)

4. Lateral Wall
o Marked by Three projections (Nasal Conchae):

- Superior, middle, and inferiorigzes ,
o The space below each concha is called Meatus. //

Opening of
pharyngotympanic tube

« Superior, middle, and inferior meatus.
o The space (fossa) above the superior concha is Y= N
the Sphenoethmoidal recess. | VAT N Soft pase

Inferior concha
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Sphenoid sinus

- Frontal sinus

Nasal Cavity
Paranasal Sinuses

o They are cavities that are named according to the bones ]
within which the sinuses located:
*  Maxilla
* Frontal bone
 Sphenoid bone
 Ethmoid bone divided into anterior, middle, and posterior
o They are:
e Lined with respiratory epithelium (ciliated
pseudostratified columnar epithelium)(mucoperiosteal).
* Group of four paired air-filled spaces
 Communicate with the nasal cavity.
* Openinthe lateral wall of the nasal cavity
o Functions:

* Lighten the skull weight * Provides a buffer against facial trauma.
* Amplify the sound as we speak. * Insulating sensitive structures like dental roots and eyes
e Resonance of voice. from rapid temperature change in the nasal cavity.

- Drainage secretion into the lateral wall  Humidifying and heating of inhaled air because of slow

air turnover in this reﬁion.



*Only in Boys slides |

Nasal Cavity | "Only in Boys slides __
Nasal conchae

o Projecting out of the lateral walls of the nasal cavity are curved shelves of bone.

o They project into the nasal cavity, creating four pathways for the air to flow. Nasal Concha [

These pathways are called meatuses: “
-Inferior meatus: lies between the inferior concha and floor of the nasal cavity. poss
-Middle meatus: lies between the inferior and middle concha.
-Superior meatus: lies between the middle and superior concha.
-Spheno-ethmoidal recess: lies superiorly and posteriorly to the superior concha.

o The function of the conchae is to increase the surface

area of the nasal cavity to increase the amount of inspired air that can come
into contact with the cavity walls.

Frontal sinus

o They also disrupt the fast flow of the air, making it slow; Superior \ | Superior
. . . . concha meatus
So that the air spends longer in the nasal cavity, so that it can —_—— _
Middle
be humidified. eanea meatus
Lr(t)f:g:‘oar Inferior

meatus

© teachmeanatomy



Nasal Cavity
Sinuses Opening in Lateral Wall

¢ Openng of middle ethmoidal
. . . . cells onto bulla ethmoidalis
Spheno- receives the opening of sphenoidal air
ethmoidal recess sinus Open_mg of posterior elhmoitbl
cells into lateral wall of superior meatus
Su perior meatus receives the opening of posterior duct thatdrains the frontal Sinue in?o Spr;?em'emrnmdalmwss
ethmoidal sinus. and anterior ethmoidal cells

- receives the openings of (1) maxillary,
Middle meatus (2) frontal, & (3) anterior, (4) middle
ethmoidal sinuses.

contains hulla ethmoidalis*, hiatus

semilunaris**, Infundibulum®**

Hiatus semilunaris

receives the opening of nasolacrimal duct.

Inferior meatus | - 255 el Aala e 5303 8 gadl) 13

| Opening of nasolacrimal duct

N.B: all sinuses open into the middle meatus EXCEPT:

Opening of maxillary sinus in
floor of hiatus semilunasis

Sphenoidal sinus : in sphenoethmoidal recess.
Posterior ethmoidal sinus : in superior meatus.

*Receives opening of (4) *** Receives opening of (2) and (3)
**Receives opening of (1)



Nasal Cavity
Mucosa

o The mucosa or mucous membrane is a type of
tissue that lines the nasal cavity, and it is
usually moist tissues that are bathed by
secretions such as in the nose. Eii e

o The mucosal lining of these (paranasal) sinuses
is continuous with that in the nose and the
throat.

o Soinfection in this area tends to migrate into
the sinuses causing sinusitis.

Frontal sinuses

Sphenoidal sinuses

Maxillary sinuses

o The nose has 2 functions: respiration and smell,
so accordingly there are two types of mucosa in
the nasal cavity:

1. Respiratory mucosa
2. Olfactory mucosa



Nasal Cavity
O Ifa CtO ry M UCOSa Distribution of olfactory

mucosa (shaded blue)
o Itis made up by olfactory epithelium. —_
o Itis delicate and contains olfactory nerve nasalwall
cells.
o It |s. present in the upper part of nasal R
cavity: 7
* Roof

* On the lateral wall, it lines the upper
surface of the superior concha and the
sphenoethmoidal recess.

* On the medial wall, it lines the
superior part of the nasal septum.




Nasal Cavity
Respiratory Mucosa

It is thick, ciliated, highly vascular and contains Spaioras concha .

734, _ Sphenoethmoidal recess

“% _ Opening of
2 sphenoidal sinus

Superior nasal meatus ¢ \ ™ b i Hypophysis
mucou S glan ds & goblet Ce” S Middle nasal concha (turbinate) /e "_ - o fﬁ';g;f:%fﬁfgd'
Aggernasi— o 4R S d Sl _— Sphenoidal sinus
It lines the lower part of the nasal cavity (from simormiderasimens /7200 NN ] o
Middle nasal meatus —_{ ) o o A \ A s s
4 4 L N . Basilar part of

occipital bone

—— Pharyngobasilar
fascia

F— Nasopharyngeal

Vestibule ——F8% | opening

skin of vestibule* to the superior concha). o/
1 H Limen (
It functions to moisten, clean and warm the A = /A
inspired air. [z S——
. . . . Incisive canal 4 ‘& D\ H [:::rt:r: h:a?r::::s
 The airis moistened by the secretion of 4( A P

Tongue N J { Horizontal plate of
3 palatine bone

numerous serous glands. L T— ot
* Itiscleaned by the removal of the dust Offactory region
particles by the ciliary action of the columnar
ciliated epithelium that covers the mucosa.
 The airis warmed by a submucous venous
plexus.
The vestibule is lined by skin.

Palatine process of maxilla

Auditory tube
opening

Nasopharynx

Respiratory region



Nasal Cavity
Nerve Supply

+
Septal branch of | 1§

Anterior ethmoid anterior ethmoidal nerve !':.‘ ‘“
A
A

Offactory bulb Olfactory nerve [l]
Olfactory nerve [l] {septal branches) —

External nasal Sphenopalatine foramen

branch of
anterior ethmoid

o Innervation to the external skin of the nose
is supplied by the trigeminal nerve.
o The nerves of General Sensation are
derived from the Ophthalmic & Maxillary
divisions of trigeminal nerve. Wiy
o The anterior part is supplied by: Anterior irasrcs ;a;;;:f;f;ra:;fsznm
Ethmoidal branch of nasociliarynoter name i«
external nasal) nerve. (the septum and lateral wall)
o The posterior part is supplied by branches
of the pterygopalatine ganglion™:
1- Nasopalatine (the septum and lateral wall)
2- Nasal
3- Palatine

Posterior superior
lateral nasal nerves

* The sensory root of the pterygopalatine ganglion
is from the maxillary nerve.




Nasal Cavity
Nerve Supply

o The nerve of special sensation is the olfactory
nerve.

o It gives the ability of the nose to smell. This is
carried out by the olfactory nerves (Cr. |)

o Olfactory pathway:
15t neuron:
» Olfactory receptors are specialized, ciliated

nerve cells that lie in the olfactory

epithelium.

* The axons of these bipolar cells 12-20 fibers
form the true olfactory nerve fibers.

* Which passes through the cribriform plate
of ethmoid.

* They join the olfactory bulb

Schema of
section through
olfactory mucosa

Schwann cell

Olfactory gland

Unmyelinated
olfactory axons
Basement
membrane

Sustentacular cells

Endoplasmic
reticulum

Nucleus

Olfactory cells

Dendrites

Terminal bars
(desmosomes)

Olfactory rod
(vesicle)

Villi

Cilia
Mucus
Olfactory Pathway to the Cerebrum
Olfactory Olfactory nerve| | Olfactory  Olfactory Central nervous
epithelium fibers (NI bulb tract system

£, ‘il Olfactory

e

Supporting cell

* | Cribriform
* |plate of
»y |ethmoid

Olfactory
epithelium
of the right
olfactory
organ

receptor

Superior
nasal
concha
Odorants



Nasal Cavity
Nerve Supply
Preliminary processing of olfactory information is within the olfactory bulb, which contains

interneurons and large Mitral cells ; axons from the latter leave the bulb to form
the olfactory tract.

Olfactory tract

Cribriform H

Mitral

Posterior
fossa

O ALTUDIOTRL s i

Olfactory epithelium




Granular C‘i" Synapric glomerulus
1
4 Tufred cell
s

Moircral cell

Olfactory b’ulb

Nasal Cavity ey
Nerve Supply S G

Ol{ﬂc tory ce

2nd neuron: Otcary b N

Olfacrory trace .
S .
N

Medial

* |tis formed by the Mitral cells of S
olfactory bulb. Ly
e The axons of these cells form the “

olfactory tract.
* tract divides into 2 roots (lateral and )

commissure

medial) at the anterior perforated . e
substance:

1- Lateral root: cirect to area in the same side)
Carries olfactory fibers to end in
cortex of the Uncus & adjacent part
of Hippocampal gyrus (center of
smell).

1
)
Olfactory hairs {cilia)

—————— Micral cell

& —————Temporal lobe

(=] =

Orbitofrontal Olfactory bulb

olfactory area
Medial olfactory
stria

Lateral olfactory
stria

Olfactory tract

Primary olfactory
cortex (piriform and
periamygdaloid cortex)

Entorhinal cortex
. eAngdals Perirhinal cortex
een throug

cortex) Parahippocampal

cortex

Parahippocampal
gyrus




Nasal Cavity
Nerve Supply

Olfactory bulb \\\

\\ \

. Olfactory tract

2- Medial root: ~edal N\

| .\ic'\iiall\\\\
* crosses midline through anterior j olfacory

smal \
B ot

commissure and joins the o |
uncrossed lateral root of opposite seris, ]+ : }\J _______ o
side. ?
* |t connects olfactory centers of 2
cerebral hemispheres. S
* So each olfactory center receives

AN === n1CUS
(
smell sensation from both halves | J

of nasal cavity. 2\ N ) / e

Anterior / o @)
commissure i
Olfactory area of cerebral cortex

..... Temporal lobe

-—==Antenor perforated

~Optic chiasma

NB. Olfactory pathway is the only
sensory pathway which reaches the
cerebral cortex without passing
through the Thalamus.




Nasal Cavity

Arte ria I SU pply (from both external and internal carotid arteries)

1. Sphenopalatine artery (branch of
maxillary). (external carotid)

2. Anterior and Posterior Ethmoidal (branch
of ophthalmic). (internal carotid)

3. SUQerior labial (branCh of faCial).(externalcarotid)

4. Greater palatine artery (Branch of maxillary)
5. Lateral nasal artery (Branch of facial)
d Applied anatomy :
The most common site for epistaxis
(nosebleed) is at the anterior & inferior
part of nasal septum
(Little’s area) because of the rich arterial
anastomosis

...................................................

Remember:
i Nerve supply = nasopalatine

Middle concha

IPosterior ethmoidal artery |

External nasal Superior concha
artery from | Sphenopalatine artery|
anterior

sthmoidal artery / /1

Septal branch of
sphenopalatine [
artery

Lateral branches of
Sphanopalating artery Terminal part of
Alar branch of greater palatine arne

lateral nasal artery

Septal branch from nas:

reater palatine art
Ear paaine srery artery from superior labial arter

Posterior
Branch of  gthmoidal
sphenopalatine : Anterior
artery ethmoidal

arteries

Kiesselbach
area (orange)

of superior

Greater palatine artery labial artery

Extra




Nasal Cavity

o Venous Drainage

* Venous plexus in the submucosa formed by
veins accompanying the arteries

* They drain into cavernous sinus(Facial vein)*
& pterygoid venous plexus.

Nasal ven n foramen cascum

*The internal carotid artery
and abducens nerve are
present in the cavernous sinus

Drainags to cavernous
sinus in cranial cavity

The emissary vein
directly opens into
the cavernous sinus.
The vein is special
because it is
valve-less, so blood

i - Blood passes !

i - Can transmit

i . i Submandibular nodes
1

can paSS |n 2 Drainage to pterygoid plexus

Drainage to facial vein

n mfratemporal fossa

directions

o Lymphatic Drainage
* To Submandibular
* Upper deep cervical nodes.

|Deep cervical nodes |

Retropharyngeal and
upper daeep cearvical nodes

according to
pressure

infection from !
nasal cavity to ;
cavernous

Left jugular trunk
Internal jugular vein
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Clinical significances T

o NOSEBLEED:

- It is common case due to rich blood supply of the node.

- Most likely occur in anterior third of nasal cavity. % &’“\& -
. . o o
-Cause could be local due to trauma or systemic due to hypertension. - N

o DISEASES OF THE NASAL CAVITY INCLUDE:
- Viral
- Bacterial
- Fungal infections
- Nasal cavity tumours
- Inflammations of the nasal mucosa

o Inflammation:

- The paranasal sinuses are joined to the nasal cavity via small orifices called ostia.
These become blocked easily by allergic inflammation, or by swelling in the nasal lining

that occurs with a cold. If this happens, normal drainage of mucus within the sinuses is disrupted,
and sinusitis may occur.

- Because the maxillary posterior teeth are close to the maxillary sinus, this can also cause clinical problems
if any disease processes are present, such as an infection in any of these teeth.
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Clinical significances

o Deviated Septum:

 Occurs when the thin wall (nasal septum) between the nasal passages is displaced to one side.

= In many people, the nasal septum is displaced or deviated making one nasal passage smaller.

- When a deviated septum is severe, it can block one side of the nose and reduce airflow, causing
difficulty breathing.

- Nasal obstruction can occur from a deviated nasal septum, from swelling of the tissues lining the
nose, or from both.

- Treatment of nasal obstruction may include medications to reduce the swelling or nasal dilators
that help open the nasal passages.

- To correct a deviated septum, surgery is necessary.

o Cancer:

- Malignancies of the paranasal sinuses comprise approximately 0.2%of all malignancies.
- About 80% of these malignancies arise in the maxillary sinus.

- They most often occur in the age group between 40 and 70 years.

- Carcinomas are more frequent than sarcomas.

- Tumours of the sphenoid and frontal sinuses are extremely rare.

e g

Straightened nasal septum



Arterial Supply

- Sphenopalatine artery .

- Anterior and Posterior Ethmoidal
[branch of ophthalmic).

- Superior labial [branch of facial).
-artersail anastomosism

Nerve Supply

General 5ensation

from the anterior part Ophthalmic &
posterior part Maxillary divisions of
trigeminal nerve,

anterior it's supplied by: Anterior
Ethmoidal nerve.

posterior is supplied by branches of the
pterygopalatine ganglion

1- Nasopalatine, 2- Masal 3- Palatine

special sensation
olfactory nerve

Olfactory pathway:

15t neurone:

The axons form the true olfactory nerve fibers,
Which passes through the cribriform plate of
ethmoid and join the olfactory bulb

2nd neuronelt :is formed by the Mitral cells of
olfactory bulb.

-The axons of these cells form the olfactory
tract.

-Each tract divides into 2 roots {lateral and
medial) at the anterior perforated substance:

lateral :end in cortex of the Uncus &
adjacent part of Hippocampal gyrus
{center of smell. To the same side

medial : crosses midline through anterior
commissure and joins the uncrossed
lateral root of opposite side.

It connects olfactory centers of 2 cerebral
hemispheres

Summa

Olfactory Mucosa

. delicate and contains olfactory nerve
cells,

Itis present in the upper part of nasal
cavity:

-Roof

- lateral wall, --
medial wall,

Respiratory Mucosa

-thick, ciliated and highly vascular. -contains
mucous glands & goblet cells

- lines the lower part of the nasal cavity
(from vestibule to the superior concha).

- functions; to moisten, clean and warm the
inspired air.

Anatomy of the Nose and

Olfactory Nerve

Nasal Cavity

floor Spheno-ethmoidal recess > sphenoidal air
sinus

formed by :nasal surface of the hard

palate:- Superior meatus = posterior ethmoidal

-Palatine process of maxilla, anteriorly. sinus

-Horizontal plate of the palatine bone,

posteriorly Middle meatus > (1} maxillary, (2 frontal,
& (3} anterior , (4) middle ethmoidal

Roof sinuses

Formed by: Inferior meatus »nasolacrimal dudt.

-Body of sphenoid, posteriorly.
-Cribriform plate of ethmoid, in the middle,
- Frontal, and nasal bones, Anteriorly

Lateral wall

Marked by :

- Superior, middle, and inferior
between them is the Meatus.
-Superior, middle, and inferior meatus.
- Sphenoethmoidal recess,

medial wall

The nasal septum:
-Vertical plate of ethmoid.
-Septal cartilage.

-Vomer,

Lymphatic Drainage

To Submandibular &
Upper deep cervical nodes

Venous plexus =drain into cavernous
sinus ( in it is the carotid artery and the
nerve &) & pterygoid venous plexus.




(1) Anterior nasal floor is composed of?
A) Horizontal plate of the palatine bone
B) Palatine process of maxilla

C) Vomer

D) Inferior meats

(2) Paranasal Sinuses are lined with?
A) serous membrane
C) Mucoperiosteum

B) Cutaneous membrane
D) Non of them

(3) Which sinus doesn't open into the middle meatus?
A) Maxillary B) Sphenoidal sinus
C) Frontal D) Middle ethmoidal

(4) Olfactory Mucosa in nasal cavity is present in?
A) Upper part B) Lower part
C) Right part D) Left part

(5) Posterior part of nasal cavity is innervated by all of the
following except?

A) Anterior Ethmoidal B) Nasopalatine
C) Pterygopalatine ganglion D) Palatine

(6) Which root of 2nd neuron (mitral cells) joins the opposite
side?

A) Medial root
C) Upper root

B) Lateral root
D) Lower root

(7) First order neurons are present in?
A) Olfactory epithelium
C) Olfactory tract

B) Olfactory bulb
D) Non of them

(8) What is the most common site for epistaxis (nosebleed)?
A) Anterior & inferior part of nasal septum

B) Posterior part of nasal septum

C) Floor of nasal cavity

D) Lateral wall of nasal cavity

(9) ?
A) B)
C) D)

(10) ?
A)
B)
C)
D)
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(1) What are the functions of the paranasal sinuses?
1.Lighten the skull weight
2.amplify the sound as we speak

(2) Describe how respiratory mucosa moisten, clean, and warm)?
1.The air is moistened by the secretion of numerous serous glands.
2.1t is cleaned by the removal of the dust particles by the ciliary action of the columnar
ciliated epithelium
3. that covers the mucosa. The air is warmed by a submucous venous plexus.

(3) Mention the innervation of nasal cavity?
1.The anterior part is supplied by Anterior Ethmoidal nerve (a branch of the ophthalmic
nerve).
2.The posterior part is supplied by branches of pterygopalatine ganglion (a branch of
maxillary nerve): Nasopalatine, Nasal, and Palatine.
3.Both ophthalmic and maxillary are branches of trigeminal nerve.
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