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Histology of the nasal cavity

It is divided into 2 parts:

[1] Anterior part of nasal cavity
(vestibule): It 1is the dilated

anterior part of the nasal cavity. Offctory

It is lined with modified skin
formed of: L
1. Epidermis: lined by

Stratified squamous Keratinized vestu
epithelium with short stift hairs
(vibrissae) for filtration of the

inspired air. Concha |,

2. Dermis: contains sweat and

.......................
...............
e
"

sebaceous glands.




[2] Posterior part of nasal cavity : Its lateral wall

contains 3 projections called conchae (superior,

middle and inferior). It is divided into 2 areas,

respiratory and olfactorv areas. GRrects boragis epithelinm Us 3 s o>

I. Respiratory area: It is lined by mucous . Comina propria g g
membrane; which is formed of: —b Upr ep thelivm)r g5

(a) Respiratory  epithelium;  Pseudo-stratified
columnjlr cillﬂffd with goblet cells.

(b) Lamina propria: which is a dense fibroelastic
connective tissue characterlzed b

Olfactory
1- It ischighly vascularlzed dyvessels “bls ol
2- It contains mucﬁgg}agflesmecf nds to moisten the w—
air and make a film of mucoid fluid on the surface area

to trap any minute foreign particles that is
removed by the action of cilia; ®®J’”" ’“;’) L‘“'l“:;;,ff o e
3- It is rich with lymphocytes, macrophages and
plasma cells (have immune function against any

FBs)
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II. Olfactory area : present at the ps§«ns§«da£f(fﬁ,.ﬁtu2«:r+ﬁ
roof of the nasal cavity and extends epifhdive i G l/

«
on upper parts of its medial and L"’S’j .
latel’al Walls, .Lag eas 7, columnar cells JI </ 5y ga CHEAY A—Jo

Differentiation

* Lining: lined by olfactory
mucosa (organ of smell) which
includes olfactory epithelium and
thick lamina propria

* Olfactory epithelium: | = Supparting cel

Thick pseudo stratified epithelium
formed of three types of cells: | “a2®

a. Sustentacular (supporting) cells
b. Olfactory (chemoreceptor) cells
¢. Basal (stem) cells
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Source: Mescher AL: Junqueira’s Basic Histology: Text and Atlas,
12th Edition: http://veww.accessmedicine.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.
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— a. Sustentacular (supporting) cells
__b. Olfactory (chemoreceptor) cells
‘c.  Basal (stem) cells




OLFACTORY EPITHELIUM

L PSEUDOSTRATIFIED CILIATED
COLUMNAR CELLS

L olfac{oq. sustentacular, % basal cells

“ lined with OLFACTORY RECEPTORS
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Respiratory system
Larynx & Pharynx

Dr. Mohamed Fathi

Assistant professor of Anatomy Department
Faculty of medicine



By the end of this lecture you must
know:

x\j\; 1- Larynx (definition, extension, size and construction).
v/ 2- Laryngeal ligaments and membranes.
fg 3- Laryngeal inlet and laryngeal cavity.
1£7| 4- Laryngeal muscles , actions and nerve supply.
f:j: 5- Blood supply of the larynx.
| 6- Histology of the larynx
7- Pharynx (structure, boundaries and parts).

8- Pharyngeal muscles (names, action, relations and nerve
supply).

9- Sensory innervation of the pharynx.

10- Interior of the pharynx

11- Palatine tonsils (Anatomy and applied anatomy).



Part of conducting part of R S

LARYNX /%, \\

\
* Definition: part of respiratory | e \
tract that acts as organ of ow,;um )
phonation (voice production) i/ ool - i g
& it has a sphincteric function u\
to prevent passage of food and
foreign _bodies throu\gp its e /Thyrohfmdrren*b.

|
|
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‘ Hyoid bone

QU5 Ml (0w Al o L, P Jom s g <01 o asls ) s g
lnlet. v sphmeteric ?w\c‘c\ov\ N

| Thyroid cartilage

 Extent: from the root of
tongue to trachea. It lies in o

LomgnX St C6 e

front of C3-C6 vertebrae — 7o sis

Cricothyroid lig.

Cricoid cartilage
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* Constructions: Formed ™\
of skeletal framework of / '
cartilages connected [ # I8N =\

. . /
together by joints, | | \
ligaments & membranes. | )
It is lined by mucous ¢

membrane. L\ ,."

Joints © & 348 (sl ye cartilages Jl o degons ' ‘,'Old bone

cartilage J! s attach s ligaments membrane < (aas ao (s 105

lined by Mucous Membrane J!s muscle
nea by HeeH Js %/Thyrohyondmemb.

Thyroid cartilage

.
.

Cricothyroid lig.

"\

Cricoid cartilage



* Cartilages of
Larynx; j
6 0D : cule I o

@ Single : Thyroid,
cricoid &
epiglottis.

@ Paired: Arytenoid, A
corniculate and g | W
cuneiform.

Arytenoid s cricoid JI &ss

“ Lateral thyroid ligaments

a) Thyroid cartilage — anterolateral view

Y JI &5—6\9 Onodua Y gs‘:qy-' ArytenOid JI &5—{9 b) Epiglottis — anterolateral view and posterior surface
| Al Vel G phn Cricoid Adicuar face fo
corniculate & cuneiform aga! comiculate cartilage Posterior surface

A o™

Depression for attachment of vestibular ligament

Anterolateral surface
Medial surface

Ridge on anterolateral surface

Muscular process

C‘ﬁ‘:":‘:& Depression for attachment of vocalis muscles
Base (concave — i ion with cricoid) ]

&

c) Arytenoid cartilages




. Epiglottis
. Thyroid cartilage
. Arytenoid cartilages

Cricoid cartilage

- Corniculate cartilages

© TeachMeAnatomy




membrane s ligaments 4s& s cartilage J/ on L

Laryngeal ligaments & membranes

Ligaments = membranes Hyo-epiglottic igament

e-5¥1 udi agd Thyrohyoid membrane si Thyrohyoid membrane c.Sa of Slis dua —. /
° ° ° 0
A)|Extrinsic ligaments: :

J ‘l" Lateral thyrohrymd ligaments
1-Thyrohyoid membrane: Extends / / e
from lower border of hyoid to upper il Tm:oeai'{: :K
border of thyroid cartilage. ; / [k cartiage
- Aperture for
‘*-"- \ ‘ internal branch of
 -Itis pierced by the internal i as f ,.i;\v sy
. e )" : Sl associated artery
laryngeal nerve & superior 1 ’ »
l‘l

laryngeal artery. W \thyrohyoid

membrane

) v

l,', = Medianthyrohyoid
2- Cricotracheal ligament: Connects ,. o
lower border of cricoid cartilage &1 = 1

tracheal ring.
(owser

° 54
3- Glosso-epiglottic ligament : ‘g;;‘f" : f"““b ﬂ ¢ gﬂ Fracheg
connecting Z

\-.



[B)]Intrinsic ligaments:

1-Quadrate membrane: a fibro-elastic
membrane that lies beneath mucous
membrane of vestibule of larynx.

* Anteriorly: attached to side of‘epiglottis:

* Posteriorly: attached to Carytenoid
cartilage.

* Its upper border is free and forms
aryepiglottic fold.

e Jts lower border is free and forms
vestibular ligament.(False Vocd Cords)

R

2- Cricothyroid ligament: a fibro-elastic
membrane that lies beneath mucous
membrane of lower part of larynx.

* Its anterior part is thick & connects the
adjacent sides of cricoid and thyroid
cartilages.

* Its lateral part has an upper free border

11i .
that fE\E‘ESV cal ligaments G

Quadrangular membranea
fleft

Cuneiform cartilage

Corniculate cartilage

Arytenoid cartilage

Vastibular ligamant (cut away)



Laryngeal cavity:

Extends from laryngeal inlet
to the trachea.

It is partially divided into
three areas by two fOld{,cha
mucosa. ¥3

The upper folds: vestibular
folds and the lower folds: the
vocal folds.

1- The vestibule lies between inlet
and vestibular folds.

2- The laryngeal ventricle (sinus)
is the depression between the

vestibular folds

above and the

vocal folds below.

3- infraglottic part of the larynx:

The area below the vocal folds

. Palating tonsil L
\ ‘!‘a&ghmm \ “J LA
A ()

Torus tubarius N?ual conchae:
t
Midde.
Inferior

Opening of auditory (pharyngotympanic) tube

Pharyngeal tonsil -

Pharyngeal recess

Hard palate

Salpingopharyngeal fold

Soft palate
Palatoglossal fold R\

Tongue

)’-‘!""?2/‘9)":1' "
B

Pharyngesl consirctor ———e—
muscles d f

Epiglottis

Larynge?l mim: ) [ il Hyoid bone
Vestibular fold /. Hyoepiglottic ligament
5 I 3 Meian thyrohyoid ligament
Ventricle g !
Vocal fold

Cricoid cartilage

Trachea

Vestibular
fold
Thyroid Vocal fold
cartilage

Lamina of cricoid
cartilage
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 * Boundaries of
Laryngeal Inlet:

@@piglottis
(upper end).

-Laterally: Aryepiglottic
folds.

-Posteriorly: Mucosa

covering the arytenoid
cartilages.

Thyroid
cartilage

Torus tubarius Nasal conchae:

Opening of auditory (pharyngotympanic) tube ﬁ?ﬁfe” '
. Inferior
(55, =7
Pharyngeal tonsil - ey
‘/ ‘l‘
Pharyngeal recess ,"/"/‘
7, Hard palate
Salpingopharyngeal fold S i : Soft palate
Palatoglossal fold : S R— Z
AW (
Palatine tonsil e ‘ |
| {1
Palatopharyngeal fold = — Tongue
B L\t
1 It
(R
5. |l Epiglottis
Pharyngeal constrictor ,' ,' ‘. : e
muscles 4| [
Laryngeal ve?tlb&i::(/qr ; /; Hyoid bone
Vestborfok = 8 T — W Hyoepiglottic ligament
,/z AW W ,\Dn N Median thyrohyoid ligament
J[B2857 ) a2/ NTEY {n(
Ventricle UL i o
= T =Py ‘
Vocal fold —- / gf\m'y:mﬁ‘ah:& 5
Esophagus x \
"i

. Ly Median cricothyrold ligament

\Criould cartilage
Trachea

cartilage
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Laryngeal muscles

(argnr poncHpeg —
e -The extrinsic muscles: sl sl

Include: infra-hyoid muscles, the inferior
constrictor, stylopharyngeus m and
palatopharyngeus m.

<
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e -The intrinsic muscles: o lorgma, S lacs 1o LMpall

\o\faﬂx)“)'w c_sb=6~u\num
* They have no extra laryngeal attachment

(connecting different cartilages together, so most

of them are paired except transverse arytenoid
muscle). Copdt il § 225 1asn j5ma IS

* - All of them lies from inside except

cricothyroid m)that lies externally

« - All of them are developed from 6%
pharyngeal arch except cricothyroid m which
: th
is developed from 4™ arch. | pe oIS <55 = g
é‘ﬂhhugyal arch J) e Qb WU\E)J{J/?A_\)’\!@
qﬂﬁ\qgﬂ/,em’ arch )\0532",6 C\’l.@#groio\ J e b



Action of laryngeal muscles

SN

1-Aryepiglotic m

‘2-Thyroarytenoidm

3-Cricothyroid m

Close laryngeal inlet N

Stretch vocal
fold”’tense”

Epiglottis o

Oblique part Sa
Arytenoid muscle ]
TIAnSverse part = =< AamRees Ml

Muscular process of =="438
arytenoid cartlage

, 1 7 I
Posterior cricoarytenoid muscle ~

-
Posterior cricoarytenold muscle =~
/

7/
Cricoid cartilage #

Ve

Posterolateral View of the Laryngeal Muscles

A
=~ Cricothyroid muscle

\ heads)
¥ Aicular surface for
Tracheal glands == _ thyroid cartilage
Membranous wallof trachea «= = ;
‘ = 73’, ™ Anular tracheal
3 ligament

0

» Hyoepiglottic figament
/

, Fatpad
/

A Thyrohyold membrane

_ == Aryepiglottis
muscle

L -~ Oblique thyroarytenold
' muscle

== Thyroarytenoid muscle

(straight and oblique




s s g% INerve supply
GIoN

éﬂfha@dl\/)[\gtnpsr)\suy_gly: all intrinsic laryngeal ms. are
o Sipplied by recurrent laryngeal n. branch of
vagus n except cricothyroid m which is supplied
by external laryngeal n. a branch of superior
laryngeal nerve of vagus n.>%"

e - - - —
. All of them are developed from 6%
wpharyngeal arch except cricothyroid m which
is developed from 4™ arch.

@Sensory supply: the mucosz;/above vocal cords
is supplied by internal laryngeal nerve while the
mucosa below vocal cords is supplied by
recurrent laryngeal nerve.

QoMi'xca\ Nnerw.



e 1- Above vocal cords:

(D voldl a\ond\)\z_;;;;)
Blood supply of the lar;?lx RS It &t
t

Int. laryngeal
n.&sup. laryngeal a.

supplied by superior
laryngeal vessels
(branch of superior

up. laryngeal n.
Upper deep cervical

Lt.vagus n.

Ext. laryngeal n.

thyroid a.).

Prelaryngeal |.nodes

Inf.laryngeal a.
Rt.s ubclavian a. 7 Pretracheal |.nodes

2- Below the cords:
supplied by inferior 75
laryngeal vessels
(branch  of inferiorb/
thyroid a.).

Lt.recurrent
laryngeal n.
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* 1. Epithelium: Pseudo-stratified ciliated
columnar with goblet cells.

Except: (V.I) .

[pT—The vocal cords. .., 0.\ cords)
2- anterior Surface of epiglottis

3- the upper part of posterior surface of epiglottis

are lined by stratified squamous non-keratinized
epithelium.



2. lamina propria:
It contains mucus and serous glands.

It contains a number of large and small
cartilages which are interconnected by ligaments
and voluntary muscles



Nt LARTIVA

EPIGLOTTIS

VESTIBULAR FOLDS
(FALSE VOCAL GORDS)

THYROID CARTILAGE

VENTRICLES

VOCAL FOLDS
(TRUE VOCAL CORDS)

L VOCALIS MUSCLES

are, STAINED m(b

CRICOID CARTILAGE




UPPER VESTIBULAR FOLD

PSEUDOSTRATIFIED CILIATED
EPITHELIUM with GOBLET CELLS

SEROMUCOUS GLANDS

RESPIRATORY GNUUH
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voealis g— £YVEC Jl

muscle UPPER VESTIBULAR FOLD

PSEUDOSTRATIFIED CILIATED
EPITHELIUM with GOBLET CELLS

SEROMUCOUS GLANDS




TRUE YOCAL CORDS

LAMINA PROPRIA RESPIRATORY EPITHELIUM o

VOCALIS LIGAMENT

NON-KERATINIZED EPITHELIUM

%

HELPS PREVENT DAMAGE
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Source: Mescher AL: Junqueira’s Basic Histology: Text and Atlas,
12th Edition: http://viww.accessmedicine.com

Copyright € The McGraw-Hill Companies, Inc. All rights reserved.

The low-power micrograph shows the upper laryngeal vestibule (LV), which is surrounded by
seromucous glands (G). The lateral walls of this region bulge as a pair of broad folds, the vestibular
folds (VF). These contain seromucous glands, often with lymphoid nodules (L)) and are largely covered
by respiratory epithelium, with regions near the epiglottis having stratified squamous epithelium. Below
each large vestibular fold is a narrow space or ventricle (V), below which is another pair of lateral folds,
the vocal folds or cords (VC). These are covered by stratified squamous epithelium and project more
sharply into the lumen, defining the rim of the opening into the larynx itself. Each contains a large
striated vocalis muscle (VM)



