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Objectives:

1 Anatomy of the external nose, nasal cavity and paranasal sinuses.

1 Physiologyand functionof the nose and paranasal sinuses.

1 Blood and nerve supply of the external nose, nose, nasal cavitgamadasal sinuses.
1 Congenital anomaligghoanal atresia
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Introduction: highly recommend video

0 The nose is made up of a frameworkboine and cartilage,

lined with skin on the outsieland with mucosa on the inside.
The nasal mucosa is lined for the most paithveiliated
columnar epithelium except for a small area of highly specialized
olfactory mucosawhich is receptive to scents and odours and
communicates with the olfactory nerve.
The largest of the cartilagebdt makes up the nose is the
septal cartilage dividing the nasal cavity in two (right and left).
Theanterior part of the nose is termed the nasatstibule®> Er 1O
the posterior nasal apertures are thehoanae choanae is
important in pediatridoecause of choanal atresia, and it opens in
the nasogharynx.
These open to the upper part of the pharygihe nasopharynx.
The lateral wall of the nose is contoured with three bony swellings
(above each other), covered with mucosa, projecting into the
nasal cavity. These are therbinates, which can become
engorged and swollen when inflame® NKA YA G A & Qd

The nose consists of the external nose and the nasal cavity.
Both are divided by a septum into right and left halves.

The sinuses:

The paranasal sinuses are a series ofilé@d cavities thatommunicate directly with the
nose.

They are lined witmasal muc@aand are subject to the same diseases as the n¢
itself ¢ notably inflammatoryLlINE OS&daSaod | SyoS GKS (G & s
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adult of appoximately 15 mL. The orbit lies above. e

Medially the antrum

— Cribiform plate of ethmoid bone
—— Sphenoid sinus

Frontal sinus —

_Nasopharyngeal
tonsil or adenoid

Opening of
auditory

| (Eustachian)
tube

L Choana

is separated from the nose by the lateral nasal wall made up of the middle and inferior turbinate
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at the medial wall of the orbit and the upper part of the nose. An upward extension forms the
fronto-nasal ductdraining thefrontal sinus.




3 The frontal sinussiwithinthe frontal bone in the forehead and the sphenoidal sinus is in the
midline within the sphenoid bone behind the nose.

3 The openings of the sinuses under the middle turbinate formgs@meatal
complex It is now recognized that abnormality of this areads to failure of
sinus drainage and thence to sinusitis.

Cribriform plate

Ethmoid sinus

Lamina
papyracea

Nasal septum

3 Abnormalities may be structural, as with a

Middle
turbinate

3 large aerated cell blocking

Ostiomeatal

2 the ostialopenings. Functional anomalies such as oedema, allergy or poly, .. /A& = complex
formation can also obstruct the ostiomeatal comyple S

Inferior turbinate

dental nerve Maxillary antrum

§ Postnatal development of the nose
1 Chronology:

3 At birth: Frontal sinus furrows appear, only two to three ethmoidal turbinates remain, Craniofaci
ratio 8:1.

3z Six monthsNares double their birth diameter.
U Lateral Bony Wall
In neonate:
The nasal and ortal floors are located at the same level.
Lateral nasalvall serves as the medial orbital wall.
Maxilla contributes minimally in fetus and neonate.
In adult

w Only the upper half of the lateral nasal wall forms the medial orbital wall
w The nasal floor is & lower level than the orbital floor

Thenasal Pyramid:

lyou know that nose has functional and cosmetic components, in external nose there is no pathology sam
as cosmetic issues but inside we have a lots of pathology .
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U Bony constituentsthe upper part of the nose{liiQa A Y LJ2 NIhe yony part@inyoyf2 ¢
life. because they commonly get fractures.

- Support theupper part of the external nose: —

1. Nasal processes of theontal bones. i

2. Nasal bonesthe major nasal bones in the external
nose. the most commohones to @t fractures in the
nose.

3. Ascending processes of theaxillae.
frontal process of the maxillary bone.

Nasal bone

U Cartilaginous constituentsthe lower part of the nose R
which is usually flexible and rare to get a fracture there Septal cartitage
unlike the bony part. Legser atar

- Support thelower part of the external nose: o

Dense
connective
tissue

1. Upper lateral cartilages. between the nasal bones and the lower

! Surfaceanatomy is important



lateral cartilage.

2. Lower nasal cartilages. like U shape. it has 2 crus medially making the columella and laterally
making the Major Alacartilage.

3. Quadrilateral ertilages ohasal septummedially. only part of the septum is cartilage.

4. Minor Alar cartilages. (sesamoid small cartilages$) FIBHQ il BpiHE) ¢

0 The cartilages are connected with each other and with the bones by
continuous perichondrium and periosteum.

(Important to know where is the dorsum and the caudal part of the nose)

[ The Piriform Aperture (Anterior Nasal Aperture):

0 Itis a heartshaped opening in the skull thatbsunded by
w Inferior borders of thenasal bonessuperiorly.
w Nasal surfaces ohe maxillalaterally.
w Theanterior nasal spinenferiorly.

External nose:

The framework of the external nosersade up above by the nasal bones, the
frontal processes of the maxillae, and the nasal part of the frontal bone.
Below, the framework is formed of plate$ loyaline cartilage.

Nasal bone
Lateral nasal cartilage
Frontal process of maxilla

Lateral crus of alar cartilage

Minor alar cartilage
(accessory cartilage)

Medial crus of alar cartilage

Note that the nasal septum is very common to be asked about.

Fatty tissue

U Is pyramidal in shaze, its shape is maintained by skeletal framework. The exter
nose has 3 mainomponents, the skin, muscles and osteocartilaginous framework.
U skin: Thinmobile skin over the upper part of the nose with no hair or sebaceou giboshing

glands, and thicker vedherent of the overlying tissue over the lower - e
cartilaginous part, where it contains large sebaceous glands and hair follicles. !\{ <!i‘w é R

External Nose

—

“Nostrils (nare)

U Anterior nares (Nostrils):
Stuated in the base of the nose and open downwards, they are separated by (colgyrekrip ¢

skin, GORNEeIeHEsE = d o the lower lateral cartilage.
Inside the aperture of the nostril is a slight dilatatitime vestibule It is linedby skin containing
hairs (Vibrissa® and sebaceous glands, and extends as a small remgasd the apex of the nose.
the anatomy of the external nose is composed of 3 things in the middle (dorsum,
nasal tip and the columella) and 3 things laterallyathissides (sidewall, ala, sil
GoSGeSSy GKS It yR GKS Gafitday&iilifel ¢ GKA OF
maybe).
In facial nerve palsy > affect part of the nose compared to the unaffected side. Due to paralysis of
external muscles of the nose.
Nasl flaring: in respiratory distress to aid in respirati¢video)

2 Thecolumellais the bridge of tissue that separates the nostrils &t tlasalbase
Cxu F°


https://youtu.be/Z6IW5Jn9lJM

U Muscles of external nose: the muscles are not important

The nose hasumber of muscles which in mdras vestigial importance.
The elevator rascle group: procerus, levator labii superioris alaeque nasi.
The depressor muscle group: alar nasalis, depressor septi nasi.

The compressor muscle group: transverse nasalis.

The dilator musclgroup: dilator naris anterior and posterior.
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Nerve Supply bthe External NoseThe infratrochlear and external nasal branches of the ophthalmic nerve
(CN V) and the infraorbital branch of the maxillary nerve (CN V).

Blood Supply of the External Nos&he skin of thexternal noseis supplied by branches of tlephthalmic

(branch of internal carotid artery)and the maxillary arteries (branch of external carotid artery).

The skin of thalaand thelower part of the septim are supplied by branches from the facial artery (branch of
external carotid artery).

x Venousdrainage:through facialnd ophthalmic veins they drain to
cavernous sinus.

U Lymphatic drainageeither follows anterior facial vein andpens
in to submandibular nodes, or drains to preauricular lymph nodes

x The LobuleAlae- Lower lateral cartilages #t form the medial and lateral
crura.

Nasal fossa (nasabwity):

The nasal cawthas:

- Afloor

A roof

A lateral wall

A medial or septal wall
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The nasal cavitgxtends from the nostrils anteriorly to the choanae posteriorly.
The right and left nasal fossae (cavities) are segaraly the nasal septum.
The nasal fossae are lined with mucous membranes.
Each fossa communicates with:
1. The paranasal sinusethrough their Ostia.

2. The nasopharynxthrough the posterio
3. choanae.
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x Boundaries of posterior choanae (Posterior Nasal Apertu

Above: by body of

sphenoid and
ala of vomer.

Below: by posterior
margin of horizontal
part of palatine bone.

Laterally: by medial
pterygoid plate of
sphenoid bone.

Medially: by
posterior free margin
of vomer.



x Boundaries of nasal fossa:
., Hoor: Hard &

,  soft palate
1. Palatine process of maxilla in the anterior three quarters.

2. Horizontal part of palatine bone in posterior one quart

, Roofery narrow: it's very important because it is separate
the nasal cuaity from cranial cavity
. . Anteriorly: Nasal
. *Maxilla bone and palatine bone set on the floolgggess of frontal

of the hard palate e

. *Olfactory epithelium is in the upper part of the ¢y itm piate of
nose. When removing polyps on the upper part & o
you have to be cautious not iajure the olfactory ;f::‘”y"e"’e
epithelium.

Inbetween:

Posteriorly: Body /&
., *One of the complications of sinus surgery is |o!Shencidbone.
smell.

U Medial wall (Nasal septum)important
it gives support to the nasal dorsum and the nasalrtipkes a
partition between the two sides of the nasal cavities.

0 The three main constituentsre:
1. Perpendicular plate of ethmoidsuperior (above and o R
behind). iy

4 Rostrum and crest frontal bones

2. Vomer, inferior (below and behind). of shenad re N\ (it
- Se \

3. Quadrilateral(septal) cartilageanterior (in the angle between first and
second).
0 Other bones which contribute to the formation of the septum:

5.Crests of nasal \ \ | 1Anterior nasal
- spine of maxilla

U Lateral wall

1. Medial wall of maxilla.
2. Lateral mass of ethmoid and lacrimal bone.
Other contributons are derived from:
1 Ascending process of maxilla (anteriorly).
1 Perpendicular part gbalatine bone and behind it, medial pterygoid process of sphenoid
posteriorly.
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The main features of lateral wall are:
Superior concha
Middle contha
Inferior concha

3 Turbinates (conchaeD T Fdg ki A BtHré@ bony elevations covered by mucus membranes;



superior, middle, and inferior turbinates. They divide the nasal cavitydigimovelike air passages.
they warm, humidiy the air and protect the sinuses.

3z the space below each concha is called a meatuseach meatuszceive theopening of a paranasal sinuses

Nasal Meatuses

meatus

3 Nasal MeatusiMeatus mean®pening Superior g

Middle

3 in number, named after the turbates, each lies below and lateral to the meatus g
Inferior

corresponding turbinate. some people have extra meatus called supreme meatus. Wme¥
the sinus drain is common toe ask about.

Sphenoethmoidal recess:

- Lies above the superior turbinate and receives the
ostiumof sphenoid sinus

1 Superior Meatusthe smallest
Space below the superior concha.
Superior concha is a process of ethmoid bone
Smallest of all meatus
Posterior ethmoidal sinuses open into it.
Sphenoethmoidal recess is space above superior concha
sphenodal sinus opens into it.

OPEI
SPH

- Occupies the posterior third of the lateral wall.
- Contains the ostia of posterior ethmoidal cells

2. Middle meatus:

Space below middle concha.
Middle concha is the medial process of ethmoidal labrynith
Hiatus semilunas (curved opening)
- Lateral andnaxillary sinuses
Bulla ethmoidalis (rounded openingdt important
o Middle ethmoidalis air cells.

Occupies the posterior two thirds of the lateral wall, it is the most complex and by far the most
important.

The ostia omaxillary, anterior & middle ethmoidal, andfrontal sinuses open into tirain the

3 anterior sinuses.

-———-Superior
concha

—— Middle
concha

NING OF

HENOID SINUS

Theatrium is forward continuation of middle meatus

The aggenasi is curved ridge lying above the atrium

Thebulla ethmoidaligs a smooth rounded magormed byanterior
ethmoidal cells, the ostia of these cells open on to the bulla.

The hiatus semilunaris lies below and in front of bulla. It is bounded belo
by uncinate proces®f ethmoid. The anterior end of the hiatus leads to a

funnekshaped chanel calledthe infundibulum, which is continuous with the
frontal sinus

T The maxillanginus opens through the hiatus semilunaris.



Superior
turbinate

Agger nasi is the most anterior cell in the anterior ethmoid. o, (I admess ol
. . . | recess
V\_/he_n_ agger nasi enlarge they cause obstruction leading to torste \ |v o
sinustis. mess /) .‘lh fossa
Bulla ethmoidalis is the largest cell of the anterior ethmoid. It is S 2\ sus
adjacent tothe maxillary sinus. and one of the good landmarks N e

during surgeries.

turbinate
meatus

-3

3.Inferior meatus:

O«

Largest of the meatuses

Space below the inferior concha

Inferior concha is thingurved independent bone

Naso lacrimal duct opens.

The inferiormeatus runs the length of the lateral wall.

FORPFYHEr M@ VI AT T Tej yitJB KORA@3IR DK b

some patients go to the ophthalmologist and they put Fluorescein dye into their eye. the
patient will complain from yellowgecretions from their nose.

Ostiomeatal Complex:
FRONTAL SINUS

. . . . (PROBE IN OPENING \ N'M
Acommon channel that links the frontal sinus, anterior and middle OF FRONTAL A ;( i
H ; . . . SINUS) \ .
ethmoid sinuses and the maxillary sinus to the middle meatus that ;
allows air flow and mucociliary drage. ETHMOID BULLA —42

HIATUS

Composed of the following structureldncinate process, Ethmoid »

bulla, Middle turbinate,and the spaces between these structures  openme
. . . . . . . OF NASOLACRIMAL
(ethmoidal infundibulum, middle meatus, and hiatus semilunayis  ouer

MUCOUS MEMBRANE

- warms the air passing through it.

Mucosal Lining of the nasal cavityining depends of the function

Upper 13 rd-olfactory region mucous membrananore delica and yellowish.
Lower 23 rd ¢ respiratory region, lined by pseudo stratified ciliated columnar epithelium, mucoperiosteL
thick, spongy, highly vascular with nurnas mucous glandswucous is important for smelling, if the nose is
RNE 6S OlFlyQil avyStfto

Mucous membrane covering vestile of nose carries stiff haiksvibrissae.
Contain arteriovenous anastomosisiusoidal blood vessels F @ jp @b b

p F.c Fb& b 1O Hibovr 3 tOF

vestibule. It contains sebaceous glands, sweat glands, and short, curvet = __ ...
calledvibrissae

0 Olfactory: Specialized olfactory epithelium. Present in the olfactory cleft, which occupies the area

between the superior turbinategribriform plate!, and the corresponding area ofetseptum.
contains neuroepithelium, a special type of epithelium with comsaiecegtors for the olfactory

402y G Aya YySNWS FAOSNER 2F ylalt OF@gAadGe FyR Aa GKS
cranial nerve the getsaumatized? the olfactory nerve. abducens nerveosimon in surgerps 3 XB F N1 X Yb



function.

0 Respiratory mucosa:Ciliated pseudostratified columnar epithelium with -
goblet cells. It lines theower two-thirds of the nasal septum, the lateral wall
of the nose below the superior turbinatand the floor of he nasal cavity. It
extendsinto the sinuses

Paranasal sinuses

These are air spaces within certain bones of the skull.

They are lined with a mucous membrane continuous with that of the
corresponding nasal fossa through their ostia.

The sinuses develop as outgrowths from tiesal cavity; hence they

all drain directly or indirectly into the nose

0 The lining of the sinuses (mucoperisteuism continuous with the

nasal mucosa

The sinuses develop mostly after birth, and their degree of development
varies greatly.

Their exacfunctions are uncertain, but they may have a role in:

Resonators of the voice
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They also reduce the skuligight
Help wam and moisten inhaled air
Act as shock absorbers in trauma

N

Drainage of mucous:

The mucus produced by the mucous membrane is movedtirgmose by ciliary
action of the columnar cells.

- Drainage of the mucus is also achieved by the siphon action created during the
blowing of the nose.

Facial growth center is present in paranasal sinus.
Maxillary sinus is the first to develop.
Frontal simis is the last sinus to develop duripgberty.

Most dangerous sinus during surgery is sphenoidal due to its relation with
cavernous sinus contents, mainly carotid > massive bleeding if injured.

O« O« O¢ O«

5 they communicate with the nasal cavity througHatively a small apperatus
5 The nasal and paranasal sinuses are lined with respiratory mucosa composed of pseudostratified ciliated columnar epithelium



