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Objectives

At the end of the lecture, the students should be able to:
v'Describe the boundaries of the nasal cavity.
v'Describe the nasal conchae and meati.
v'Demonstrate the openings in each meatus.
v'Describe the paranasal sinuses and their functions
v'Describe the pharynx and its parts, and the related structures.



Nose
The external (anterior) nares or

nostrils, lead to the nasal cavity.
Formed above by: Bony skeleton
Formed below by plates of

hyaline cartilage.

Nasal Cavity

o Extends from the external (anterior) nares to the

external nares

gosterior nares (choanae l

o Divided into right & left halves by the nasal septum.

o Each half has a:
1. Roof
2. Floor
3. Medial wall (septum)

4. Lateral wall

Bony skeleton

Cribriform plate of ethmoid bone

B |

{ £
: A
Frontal sinus liﬁ |

Superior turbinate

Middle turbinate ’ /

Hard polate  Soft palate

Sphenoid sinus

Sella turcica
Posterior naris

Pharyngeal tonsil

Opening of auditory{eustachion) tube

Superior meatus e
3
)
Middle meatus -k

Maxillary sinus

plat

Ethmoid air Lo Crista galli

sinus /.
Superior concha

\..‘ (turbinate)
G

Optic nerve —+

Middle concha
Y (turbinate)

Inferior meatus —=

——— Nasal septum
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Nasal Cavity

1. Roof

Narrow & formed (from behind to forward) by:

1. Body of sphenoid.
2. Cribriform plate of ethmoid bone.

3. Frontal bone.

4. Nasal bone & cartilage

2. Floor

o Separates it (nasal cavity) from the
oral cavity.

o Formed by the hard (bony) palate.
Note:

There are 2 palates: a soft palate and a
hard palate.

. Frontal
[] ethmoid
D Sphenoid
. Temporal
. Parietal
. Occipital

. Zygomatic

© TeachMeAnatomy

Nasal bone Frontal sinus
Crbriform plate

| — of ethmoid bone
plate of \ *2
ethmoid - P~ R
o . . - Sphenoid sinus
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\ S ) Pharyngeal
R 4 tonsil

cartilage

Palatine
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Nasal Cavity

Perpendicular
plate of

3. Medial Wall (Nasal Septum)
o Osteocartilaginous partition.

o Formed by:
1. Perpendicular plate of ethmoid bone.
2. Vomer.
3. Septal cartilage.

4. Lateral Wall

o Shows three horizontal bony projections, the superior, middle &
inferior conchae*

o The cavity below each concha is called a meatus and are named as
superior, middle & inferior meatus corresponding to the conchae.

o The small space above the superior concha is
the sphenoethmoidal recess.

o The conchae increase the surface area of the nasal cavity.

o The recess & meati receive the openings of the: Paranasal sinuses
and Nasolacrimal duct.

Sphenoid sinus

! Cribriform plate
b5 of ethmoid bone
)~ /
A.. P> —

sphenoethmoidal recess ) | Superior

Agar nasi



Nasal Cavity
N daSd | M UCcoSd Distribution of olfactory

mucosa (shaded blue)

We have 2 type of nasal mucosa: olfactory and respiratory. |
Latera
nasal wall

Olfacto I'Y: (relating to the sense of smell)

o It is delicate and contains olfactory nerve cells
(carries smell to the brain)

o Itis present in the upper part of nasal cavity in the
roof, lateral wall and medial wall.

* 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
Nasal Mucosa

ReSpiratOry MUCOSA (lining the rest of the nasal cavity)

Frontal sinus %3, Sphenoethmoidal recess

Opening of

Superior nasal concha (turbinate) i ) sphencical sins

o Itis thick, ciliated ,highly vascular and contains mucous speiornasinens_ | TN ——
glands & gObIet cells. Middle nasal concha (turbinate) e I(E';:;E%?cl?gad)
o It lines the Lower part of the nasal cavity. Aggernasi— L /4 T
i i i i i Atrium of middle nasal meatus g j_ Pharyngeal tonsil
o It functions to moisten, clean and warm the inspired air. - o
e . . ladle nasal meatus .
o The air is moistened by the secretion of numerous serous Basilar part of

occipital bone

land Inferior nasal concha /;
glandads. (turbinate) Pharyngobasilar

' fascia

o Itis cleaned by the removal of the dust particles by the Limen R S
ciliary action of the columnar ciliated epithelium that covers Vestibule 3 | opening
the mucosa. Inferior nasal meatus -~ Torus tubarius
iri Palati f maxill [ Opening of auditory
o The air is warmed by a submucous venous plexus. R | (Eustachin) ube
. - . . Incisive cana ™ Pharyngeal recess
o Vestibule is lined by Skin.(the only part of the nasal cavity - A Mozt et

lined by skin not mucosa) palaine bone
Soft palate



Nasal Cavity

Nerve supply:

-Olfactory mucosa supplied by olfactory nerves

-Nerves of general sensation are derived from:
o Ophthalmic nerve }

o Makxillary nerve.

Branches from the
trigeminal nerve

o Anterior ethemoidal nerve.

o Autonomic fibers:
Nasal, nasopalatine and palatine branches of
the ptergopalatine ganglion.

anterior ethmoidal nerve

| st
Septal branch of \:_
Anterior ethmoid [

OHactory bulb
Olfactory nerve ]

Olfactory nerve (1]
{septal branches)

External nasal — Sphenopalatine foramen

anterior ethmoi

Internal nasal branches
of infra-orbital nerve

Nasal branch of anterior
superior alveolar nerve

Nasopalatine nerve

© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

Arterial Supply:

-Branches of the:

o Maxillary: sphenopalatine artery
o Facial: superior labial artery

o Ophthalmic: ethmoidal arteries.

-The arteries make a rich anastomosis in the region of the vestibule,

and anterior portion of the septum.

Venous Drainage: crmmara\

artery from
anterior

Submucosal plexus by veins

accompany the arteries
which drain into the:

o Facial vein

o Ophthalmic vein

o Spheno-palatine vein

Alar branch of

Lymphatic Drainage:
The lymphatics from the:

o Vestibule drains into the
submandibular lymph nodes.

o Rest of the cavity drains into the
upper deep cervical lymph nodes.

lateral nasal artery

Septal branch of \

n %zl#ln\ocdal artery

Anterior ethmoidal artery

Septal branch of —

Middle concha post: Ik)v ethmai
Posterior ethmoidal artery W

Superior concha

Sphencpalatine artery

.....

\
Septal branch of
sphenopalatine i

artery
Lateral branches of

sphenopalatine artery
Terminal part of
Inferior concha greater palatine artery

Septal branch from nasal
artery from superior labial artery

Deep cervical nodes h

Greater palatine artery

Retropharyngeal and
upper deep cervical nodes
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Paranasal Sinuses (4291 Cg.=))

o Air filled cavities located in the bones around the nasal cavity: (Ethmoid, Sphenoid, Frontal and Maxilla bones)*

o Lined by respiratory mucosa which is continuous with the mucosa of the nasal cavity.

Paranasal Sinuses

o Drain into the nasal cavity (Sinuses drain into recess and meati of the nasal cavity). /
. ( r _ +——Frontal sinus Y %Y e
o Functions: ? — :m:m:us/—_’ .z;uu
1- Lighten the skull. | W€ | M,xm,,WQ/r
or / ‘ (lhroal)
2- Act as resonant chambers for speech. ¢ \k {

3- Air conditioning: The respiratory mucosal lining helps in warming, cleaning
and moistening the incoming air.

Opening

Spheno-ethmoidal recess

Superior meatus

Middle meatus

Inferior meatus

Sinus

sphenoidal sinus

| Opening of middle ethmoidal
cells onto bulla ethmoidalis

Opening of posterior ethmoidal
cells into lateral wall of superior meatus

c ///
[
posterior ethmoidal sinus N

Opening of sphenoidal sinus

middle ethmoidal, anterior ethmoidal , maxillary, and frontal sinuses

nasolacrimal duct.
(carries tears from the lacrimal sac of the eye into the nasal cavity)

floor of hiatus semilunaris

PN nx

Opening of maxillary sinus in



Pharynx

Muscular tube lying behind the nose, oral cavity & larynx. g <
Extends from the base of the skull to level of the Oral Cavity ‘J "
C6 vertebra, where it continuous with the esophagus .

o The anterior wall is deficient and shows (from above to downward):
1- Posterior nasal apertures. (choaena)

2- Opening of the oral cavity.
3- Laryngeal inlet.

posterior
o The muscles are arranged in circular and longitudinal layers. / :‘:::u"
. soft
Explanation: | T palate
The pharynx is made up of muscles o S
that cover/make up the posterior s e B soenmigior
and lateral walls. But they do not J the oral
cover the anterior wall that’s why it Lzt
is deficient. Instead the anterior epiglottis
wall is open and connects with the — =i\
structures listed above. vestibute = SAIL laryngeal
//E hian tube orifice . ™ L'“L

Extra



Muscles that form the walls of the Pharynx :

1- Circular (Constrictor) Muscles :

Superior

_ constictor
buccina

Th ree in number: superior constrictor
(1) Superior constrictor (2) Middle constrictor (3) Inferior constrictor ===

stylopharyngeus

Stylopharyngeus

A PA e P ',/-‘,,;.v

The three muscles overlap each other. ity g ki
F unc t i ons: s.uperior laryngeal nerve ; ; constrictor
- internal laryngeal nerve \\ 1\ mylohyoid )
- Propel the bolus of food down into the esophagus. N\ -
. - . R ) . external laryngeal nerve =\§ thyrohyoid membr

(by contracting sequentially from superior to inferior to constrict e — -\

he | =Y
t e Umen) m- cncothyrond

. . . . . recurrent laryngeal nerve N muscle

- lower fibers of the inferior constrictor (Cricopharyngeus) act s o — v
as a sphincter, preventing the entry of air into the esophagus R ...

Palatopharyngeal
sphincter

between the acts of swallowing.

Superior
" constrictor

2- Longitudinal Muscles :

Three in number:
(1) Stylopharyngeus (2) Salpingopharyngeus (3) Palatopharyngeus. _ -

Palatine tonsil

Function:
- Elevate the larynx & pharynx during swallowing

Middle constrictor

Extra

© teachmeanatomy



Pharynx

The pharynx is divided into three parts: 13l O gl) ity () shomny agl (Say Lo Guiil) 5 &bl ¢ salil Ja
Nasopharynx & laryngopharynx are concerned with respiration

o Nasopharynx. Oropharynx & laryngopharynx are concerned with swallowing

o Oropharynx.

o Laryngopharynx. & ?}j f}“'{.'

’ Tz plre
2y
. .';‘17‘: e i’ £ v
/T::‘ >’ )!'.."4; I\I i I;l Jeaphanas
‘.,;,\.‘_.“r’.“:' “.'\-,‘,/‘, Exgiudies T E- b
AXE Ehh e o Rkt
3 P3¢ \ ‘ Libiyea 0
Nasopharynx .o Taache .
Esf 1§ 1 FLES it VAR d
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Divisions of pharynx il | B 1T ~— l—
— AN R e S
(e}’dz‘”) Oropharynx =+
o 5":‘ "';“, . Erapiusgue
....... I o=ty
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Pharynx

Nasopharynx

Extends from the base of skull to the soft palate.

Communicates with the nasal cavity through posterior nasal
apertures (choanae)

opening of
auditory tube

tubal elevation

pharyngeal

Pharyngeal tonsils (Adenoides *“.«~!1) present in the submucosa

tonsil \I\
pharyngeal A

covering the roof.
Lateral wall shows:

1. Opening of auditory tube**.

2. Tubal elevation (produced by posterior margin of the auditory
tube).

3. Tubal tonsil.
4. Pharyngeal recess ( =) = =)

5. Salpingopharyngeal fold (raised by salpingo-pharyngeus muscle).
oty Jakall jas W choanae ML@_\\ BEAY e die 3 S ) oS Ll dnaall) 3y gladl®

abae e Dyl a5 ¢ awll (3 e i3l e 3 e Auditory tube (comes from audio)**
(42 a5l ady aral) Caling Wl 1S lie ) Jaaal) Calitg L #0885 Laily dldia (5585 | (5 gal) ozl

recess X —hard palate
salpingo-*= soft palate
pharyngeal

fold :

g
A
|
:

v
Y 255 —"
; R

~ -
- -
-




Pharyngeal tonsil

Pharynx e N

Oropha rynx : = — 'u' = S ’ .... : " Soft palate
!6"‘/' ” s = J 4% B ovia
o Lies behind the mouth cavity, communicates with the 4 - By e
oral cavity through the oropharyngeal isthmus* & 1 ST gy
. . ‘\ ! - "_':‘71_'.;. 3 Tnnuuo\rtr.u‘nn anteriorly and inferior}
o Extends from soft palate to upper border of epiglottis. . "= el ol
o Lateral wall shows: %\ 4 =) A o
o Palatopharyngeal fold or arch. *; - ——
o Palatoglossal fold : }j’ s
o Palatine tonsil located between themin a
depression called the "tonsillar fossa
*isthmus: a narrow anatomical part or passage connecting two larger o
structures or cavities (in this case the oral cavity and the pharynx) Nasopharynx < —— =

OROPHARYNX IN ANTERIOR VIEW

(BOUNDARIES OF OROPHARYNGEAL ISTHMUS)

.Drophar;o_.rnx
Lar\_.rng.o-
pharynx

Palatoglossal arch

Dorsum of tongue

Esupi‘la 0

Palato-pharyngeal fold Tonsillar fossa




Pharynx
Palatine Tonsil
o Two masses

o Formed of lymphoid tissue
o located in the lateral wall of the oropharynx in the tonsillar fossa,

Each one is covered by:

O mucous membrane o

patating
branch

o laterally by fibrous tissue (capsule).

It reaches the maximum size during childhood, after puberty it
diminishes in size .

Lingual act.  Inferior
[2;-5 part) lonsmrm

Arterial supply tonsillar artery from the fascial, lingual, ascending
pharyngeal and greater palatine.

Venous drainage join external palatine, pharyngeal, and fascial veins

Lymphatic drainage to the upper deep cervical (jugulodigastric node)




Pharynx

Palatine Tonsil

Relations

Anteriorly

palatoglossal arch

Posteriorly

palatopharyngeal arch

Superiorly

soft palate

Inferiorly

posterior 1\3 of the tongue

Medially

cavity of the oropharynx

Laterally

(1) superior constrictor of the pharynx
separated from it by loose connective
tissue through which descends the (2)
external palatine vein, (3) loop of the
facial artery and, (4) the internal
carotid artery which lies behind and
lateral to the tonsils.

Expansion of the Arcus dentalis
levator veli palatini supenor

’ o

Vel palatina major anery £\ o Palatum durum
/o
‘.; Q Palatum molile

plerygosdeus “Ar us
Pharyngopalatnus muscle.
Raptw plerygomandtalar \ ' \
J )

Buccopharyngeus muscle '

Uvula (palatina)
v Arcus
Buccinator muscle - “pharyngopalatnus

Gilossopalatinus muscle L0 £, = v Tonsila
1\ — . i palatina

Tonsilla palatina J,
Palatna % Phanmnaoea
descendens artery

= " Constrictor

Maxilians pmvy'\gls supenor

ntema artery’
Tonsillans arte
Palatina ascendens anery

La&era] tand of
lymphoed tissue

Buccopharyngeus

Pharyngea
ascendens artery y, Muscle
a Pharyngopalatnus
Maxdlars yngo

muscie
extemna artery

Carotis extermna artery

Glossopalatinus
muscie

Tonsilla
palasna

Soft-palate

‘tonsﬂlar‘
fossa

Plica %
triangularis 3

l;alatliné ;;’;_;A' 5
onsl 3
A Extra

Intra-tonsillar cleft

: g Fibrous capsule
Para-tonsillar vein

Pharyngo-basilar fascia
Ramus of mandible
Medial pterygoid m.~§

Ascending palatine
art.

Loop of facial art.-
Glossopharyngeal nerve

Inf. tonsillar an.

Superior constrictor
Bucco-pharyngeal fascia

A Internal carotd art.

Ascending

- pharyngeal art.
#\ Pharyngeal plexus

of veins

: Styloglossus

[#7— Stylohyoid
Post. belly of digastric
Stylopharyngeus

Extra

Fig. 12.9. Coronal section through palatine tonsils showing their lateral relations,




Pharynx
Laryngopharynx " ;};., p

o Lies behind the laryngeal inlet & the posterior surface of
larynx

o communicates with the larynx through the laryngeal inlet

superior horn of
thyroid cartilage
aryepiglottic
fold

Piriform fossa

o Extends from upper border of epiglottis to lower border of
cricoid cartilage.

o A small depression —w s=’situated on either side of the -
laryngeal inlet is called ‘Piriform Fossa’ it is a common site
for the lodging of foreign bodies*.

o Branches of internal laryngeal & recurrent laryngeal nerves
lie deep to the mucous membrane of the fossa’

and are vulnerable to injury during removal of a
foreign bodly.

j'EpigIottis I

Hyoid (cut)

Aryepiglottic fold

Laryngeal inlet

Thyroid cartilage
(cut)

Vocal cord
Interarytenoid notch

*When you swallow fish bones this is were they usually get stuck. You
should be careful when trying to remove them because they could
injur the internal laryngeal & recurrent laryngeal nerves.

Cricoid cartilage

Tracheal rings




Pharynx

Sensory
Nerve

Supply
Motor

Arterial supply

Veins

Lymphatics

Nasopharynx: Maxillary nerve
Oropharynx: Glossopharyngeal nerve
Laryngopharynx: Vagus nerve

All the muscles of pharynx are supplied by the pharyngeal plexus.
Except the Stylopharyngeus is supplied by the glossopharyngeal nerve

from branches of the following arteries:
1- Ascending pharyngeal 2- Ascending palatine 3- Facial
4- Makxillary 5- Lingual

drain into pharyngeal venous plexus, which drains into the internal
jugular vein

drain into the deep cervical lymph nodes either directly, or indirectly via
the retropharyngeal or paratracheal lymph nodes




Summary

Upper Respiratory

v

Nasal cavity

o

v

Paranasal Sinuses

Spheno ethmoidal
recess

sphenoidal sinus

Superior meatus

C

—
—

v v v - v —
m ic
parts Blood supply ympRenes
drainage
[ |
_ 1-Olfactory mucosa by
left right | Arterial Venous olfactory nerve
SR facial, 1-submandibular
B -;na.)ulllary -ophthalmic Z-General. sensatfon: lymph nodes
each half - acr']ah - -sphgno- ophthalmic , maxillary, 2- upper deep
RN palatine Anterior ethemoidal cervical lymph
SIS, veins. nerves, and Autonomic nodes
fibers.
Medial wall
Roof Floor N " lateral wall
/ nasal septum |
[
RAWa Y [ 1- septal ~N Conchae
1- Nasal bone Hard bony cartilage 1- superior concha
& cartilage plate (forms 2-perpendicular 2-middle concha
2- frontal bone the roof of olate of 3-inferior concha
3- cribriform oral cavity) . '
ethmoid Meati
plate of N y ea
cthmoid \_3-vomer J 1- sphenoethmoidal recess
4-body of 2- superior meatus
spenoid 3- middle meatus
) 4- inferior meatus

Middle meatus

L

posterior ethmoidal
sinus

Inferior meatus

—

Middle
ethmoidal,maxillary,
frontal &

the anterior
ethmoidal sinuses

nasolacrimal duct.




Summary

Upper Respiratory

v

Pharynx
Muscles of parts palatine tonsils
Oropharynx
_ _ Laryngopharynx Blood supply
Circular: Superior,
Middle & Inferior 2 * ‘L Arterial Venous
constrictors Lymphatics tonsillar ;join
, Blood supply ) artery from external
drainage he facial lati
S | the facial, palatine
\ tudinal: ’ | | lingual and pharyngeal
ongitudinat: eNasopharynx: Maxillary Al - Venous greater and fascial
Stylopharyngeus : :into . palatine veins
Salpingopharyngeus nerve ASEETIENN haryngeal LS
pharyngeal pharyng cervical lymph nodes
Palatopharyngeous *Oropharynx: . venous - -
| h | - Ascending lexus indirectly : Lymphatics
Glossopharyngeal nerve palatine - PIeXUs, retropharyngeal or drainage
eLaryngopharynx: Vagus ; which drains rainag
yngopharynx: vVag Facial - M paratracheal lymph
nerve Maxillary internal nodes.
- Lingual . . to the upper deep
Motor : All muscles by jugular vein e i )
the pharyngeal plexus cervical (jugulodigastric
: node)
Except Stylopharyngeus is
by the glossopharyngeal
nerve.




Nasopharynx

Oropharynx

Laryngopharynx

Begins

Base of skull

Soft palate

Upper border of
epiglottis

Summary

Ends

Soft palate

Upper border of
epiglottis

Lower border of
cricoid cartilage

Communicates with

Nasal cavity
Through posterior nasal
apertures

Oral cavity
Through oropharyngeal
isthmus

Larynx
Through laryngeal inlet

Tonsil

Pharyngeal
Tubal

Palatine

Structures

Opening of auditory
tube

Tubal elevation
Pharyngeal recess
Salpingopharyngeal
fold

Palatopharyngeal fold
Palatoglossal fold

Piriform Fossa



Questions

1. Which one of the following is a component of
the roof of the nasal cavity :
A) Epiglottis. B) nasal septum.
C) body of sphenoid. D)choanae.

Answer: C

2. The cavity below the conchae known as :
A) choanae. B) piriform fossa.
C) notch. D) meatus.

Answer: D

3. Which one of the following is the feature of
respiratory mucosa :
A) thick.  B) highly vascularized.
C) has goblet cells and mucous glands.
D) all of the above

Answer: D

4. What is the nerve supply of the olfactory mucosa :
A) maxillary nerve. B) olfactory nerve.
C) facial nerve. D) vagus nerve.

Answer: B

5. Blood supply of nasal cavity includes branches of:
A) ophthalmic artery. B) maxillary artery.
C) facial artery. D) all of the above

Answer: D

6. Which one of the following is not a function of
paranasal sinuses :
A) elevate the larynx and pharynx.
B) lighten the skull. C) air conditioning
D) resonant chambers for speech.

Answer: A

7. The lymphatic drainage from vestibule into :
A) upper deep cervical lymph nodes.
B) submandibular lymph nodes

Answer: B



Questions

8. Which one of the following drains into the sphenoethmoidal
recess?
A. Maxillary sinus
B. Anterior ethmoidal sinus
C. Posterior ethmoidal sinus
D. Sphenoidal sinus

Answer: D

9. Medial to the palatine tonsil is:
A. Palatopharyngeal arch
B. Cavity of the oropharynx
C. Palatoglossal arch
D. Soft palate

Answer: B

10. Which muscle prevents the entry of air into the esophagus while
swallowing?
A. Superior constrictor muscle
B. Stylopharyngeus
C. Cricopharyngeus
D. Palatopharyngeus

Answer: C

11. The uppermost portion of the pharynx is:
A. Oropharynx
B. Laryngopharynx
C. Nasopharynx

Answer: C

12. Which structure is present in the lateral wall of
the oropharynx?
A. Pharyngeal recess
B. Auditory tube
C. Palatine tonsil
D. Tubal tonsil

Answer: C

13. Which of the following does NOT drain into the
middle meatus?

A. Anterior ethmoidal sinus

B. Posterior ethmoidal sinus

C. Frontal sinus

D. Maxillary sinus

Answer: B



Questions

14. The Palatoglossal fold acts as an anterior margin for which
third of the pharynx?
A. Nasopharynx
B. Oropharynx
C. Laryngopharynx

Answer: B

15. Inferior portion of the pharynx; extends from the epiglottis
to lower border of the cricoid cartilage:
A. Nasopharynx
B. Oropharynx
C. Laryngopharynx
D. Larynx

Answer: C

16. All muscles of the pharynx are supplied by pharyngeal
plexus except:
A. Stylopharyngeus
B. Salpingopharyngeus
C. Palatopharyngeus
D. Superior constrictor muscle

Answer: A

17. In continuation of the previous question:
which nerve is it supplied by?

Answer: glossopharyngeal nerve

18. A patient presented to the ER and was
diagnosed with tonsilitis after examination
of the palatine tonsil. Which lymph nodes
would be enlarged in this case?

Answer: upper deep cervical lymph nodes

19. A little boy presented to the ER with a
foreign body stuck in the piriform fossa.
Which nerve(s) is/are vulnerable for
injury?

Answer: internal laryngeal and recurrent
laryngeal nerves
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