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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:

1- Larynx (definition, extension, size and construction).
2- Laryngeal ligaments and membranes.

3- Laryngeal inlet and laryngeal cavity.

4- Laryngeal muscles , actions and nerve supply.

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).



PHARYNX

* A wide muscular tube situated
behind nose (nasopharynx *),
mouth (oropharynx*)&
larynx (laryngopharynx *).

+ It begins at base of the skull & 1 =
ends at lower border of X
cricoid cartilage opposite 6t

cervical vertebra. Trachon Bl

Jsk & cavity JI ¢ wils ¥ posterior wall 4
e - It has no anterior wall.




* Length: 5 inches.
* Width:
1-The upper part is the widest (I 72 inch).

Nasopharynx

2- The middle part is narrower, than the
upper part.

Laryngopharyn

3-The lower part is the narrowest (1.5cm).



Boundaries

*Superiorly: base of skull

*Inferiorly: continuous with
the esophagus. (¢ .-

*Posteriorly: CI-C6 vertebrae,
separated from it by
prevertebral fascia.

*Anteriorly: communicates
with the nose, oral cavity &
larynx.

*Laterally: related to styloid
apparatus & CCA, ICA & ECA
with its branches.
(CA) Carotid artery
Common, internal, external
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Structure of pharynx

4 layers from inside to outside:

1 - Inner mucous membrane. Uaxrw U
palati muscles
—Auditory tube

2- Pharyngeo-basilar fascia

styloid process o &<uls

Liagy wall of the JI ixulys

\H‘ ' pharynx

3- Muscular'layer: formed of 2 layers:
tylopharynzeus m. &
glossopharynzealn. TR

& constrictor S
a- Outer circular: 3 constrictors == ”
(superior, middle and inferior). ,—pf“’i;f:“ \ i
b- Inner longitudinal: formed of %.% e
stylopharyngeus, [salpingeopharyngeug | Aoni/

+ - . -
& palatopharyngeUS. J! isalys auditory tube o Kuls J

’\Q‘('_ "__Cricothyroidm

icoph
pala}e I wall of the pharynx Cricopharyngeus part —\@_—‘ G ot
Inf. laryngeal 3. & A i
s r tlaryngeal n. il
4- Buccopharyngeal fascia: The ccurrentinmsesn e
a) Eso;;hugus Tr\och:o

pharyngeal plexuses of veins and
nerves lie beneath this fascia.



Pharyngeal fascia Pharyngeal Superior constrictor

Buccinator

Pharyngeal fascla
Stylopharyngaus
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Gap ¢ superior
constrictor

base of skull
Superior constrictor process
Stylohyoid
Structures (muscles,
Middle constrictor Stylopharyngeu ___herves, vessels)

passing into and out
of the oral cavity

superior,inferior

constrictor
Inferior constrictor

Intemal laryngeal

flerve and vessels l
@ Mool

inferior, middle o

Inferior constrictor
Middle constrictor inferior, c gap JI sla
esophagus

Recurrant laryngeal
nerve and vessels

Esophagus

Trachea

Esophagus



Very important

Relations of the pharyngeal muscles
| Gapnumber | Site | Structures pass through _

*
1%t gap (largest Above upper border of Auditory tube
“sinus of Morgagni” superior constrictor Levator palati muscle

V)0 Biun 0 5, gl muscle Tensor palati muscle
Ascending pharyngeal
artery
2" gap Between superior Stylopharyngeus muscle
constrictor muscle and Glossopharyngeal nerve
middle constrictor muscle Stylohyoid muscle
3 gap Between middle Internal laryngeal nerve
constrictor muscle and Superior laryngeal artery
inferior constrictor muscle
4th gap Between inferior Recurrent laryngeal nerve

constrictor muscle and
esophagus

Inferior laryngeal artery



Action of pharyngeal muscles

to esophagus

* Superior, middle /constrictor ms& thyropharyngeal
part of inferior constrictor are propulsive muscles
during swallowing. ¢, ,nl glﬂjree

* The cricopharyngeal part of inferior constrictor is a
sphlncter to lower end of pharynx preventing
suction of air into the esophagus, (relaxes at the end
of 2nd stage of swallowing to allow passage of food
into the esophagus).

* The 3 longitudinal muscles pull larynx & pharynx
upward in 2nd stage of swallowing to close the
laryngeal inlet.




Nerve supply

2N

by pharyngeal plexu@t lies on”middle
constrictor, formed of:

1-Pharyngeal branch of vagus n (cranial
accessory n): mainly motor.

2-Pharyngeal branch of glossopharyngeal n:
mainly sensory to mucosa of oropharynx.

Super'nor

3- Pharyngeal branch of sup. cervical
sympathetic ganglion: mainly vasomotor.



Sensory Nerve Supply of Pharynx

* Nasopharynx: (V) maxillary nerve (pharyngeal
branch of pterygopalatine ganglion).

* Oropharynx: (IX) glossopharyngeal (sensory
branch that joins the pharyngeal plexus).

Superiol (e
 Laryngopharynx: (X) vagus (inte;‘nal
laryngeal branch of superior larylggeal nerve).

\/aﬂu.s ()0



INTERIOR OF THE PHARYNX

BP0 53l ¢ Lo Lot
* Nasopharynx: lies behind
the nasal cavities.

*Roof: Body of sphenoid
bone [ Base of e clll]

*Floor: Soft palate. -Between
the free edge of the soft
palate and the posterior wall
of pharynx, the nasal and
oral parts of the pharynx

communicate through a
space, the pharyngeal
isthmus.

* Anterior wall: Deficient

and opens into the nose

Torus ubarius Nasal conchag:
Opening of audtory (pharyngotympanic) tube 3‘?&'&? r
Inferior

Pharyngeal tonsil

Pharyngeal recess

_ ——— Hard palale

Salpingopharyngeal f0ld ~—
Palatoglossal fold

Soft palate

Palating fonsl
Palatopharyngeal fold

S\ \ags) | Ssbg

A l Nl ‘
Pharynges) consiielor ——msmm—s
mmd‘y?“i’e | : Il

Laryngeal vestibule:
iglotic fold
Vestibular fold

Hyoapiglottic Kgament
Median thyrohyoid ligament

Ventricle
Vocal fold
Esophagus

— TF ,4:’,\Thvroidwfﬂauo
IR ?z\Mlmmmowlimnz
| Cricold cartilage

Trachea



*Features of nasopharynx:

1- nasopharyngeal tonsil.
2-pharyngeal recé'?s@lodge
ICA.

3- opening of Auditory tube.
4-tubal elevation.clw M aled %5
S- salplnglophar;flﬂi‘g%al fold
below it  presence
salpingiopharyngeal muscle

of ’

Torus tubarius : elevation Nessual conchae:
f
Middle
Inferior

Qpening of audtory (pharyngotympanic) tube

Pharyngeal onsi '
Pharyngeal recess

" (o _ —— Hard palate
Salpingopheryngesl lold\ Soft paate
Palatoglossal fod
Palating tonsil

Pelatopharyngeal fold

Epigti
Pharyngea consctor "
uscls

Hyoid bone
Hyoepiglottic igament
Medan thyrohyold ligamen!

¢
Vestioulgr fold

Median cricohyrod gament
Orcidcatege

Trachea



* Oropharynx - Oropharynx lies
behind the oral cavity and
extends from soft palate
superiorly to level of upper
border of epiglottis inferiorly.

*Roof: soft palate. C2.C3en
* Floor: posterior part of tongue.

*Anterior wall: deficient and
communicates with oral cavity
through oropharyngeal isthmus.

*Posterior wall: supported by
second and third cervical
vertebrae.

*Lateral wall: shows palatoglossal
and palatopharyngeal arches with

Torus fubarius
Opening of auditory (sharyngotympanic) tube

Pharyngeal tonsi Iy /

Pharyged recess )

Selpingophryngealld -~ LRI
P
P ‘1',
Plalopharyngel ol J -

Pharyngeal constctor :
muSCIOG /| ; ‘

Lanyngeal vestoule:
iotic fod
Vestioular fold

Ventrcle
Yocal fold

Nasal conchae:
Suparior
Miadle
Inferior

~—— Hard palgle

Soft palate

Esophagus
Median ercomyrord gament

the palatine tonsil lying in the
fossa in between.

Cricold carflage
Trachea



THE PALATINE TONSILS

,palatine fossa < 4sa9s lymphoid organ ;e 5,bLe
A large lymphoid mass situated smouth cavity crlsa Sssall tonsils (e Saa9 5

. sl digestic system ¢ 3 | ring J!
in lateral wall of oropharynx. e
waldeyers ring

Represents the lateral part of
Waldeyer’s ring

- This ring is formed by
pharyngeal tonsils superiorly,
palatine & tubal tonsils laterally
& lingual tonsils inferiorly.

Palatine tonsil

Site: Tonsillar fossa (sinus)
between palatoglossal &
palatopharyngeal arches.

Shape: oval or almond shape. It
has 2 borders, 2poles, 2 surfaces.



* Blood Supply:- PALATINE TONSILS
I) Arterial supply:-

1- The main source: tonsillar branch of facial artery.

2- Additional sources:

- Ascending palatine of facial artery.

- Ascending pharyngeal artery, a branch of EC.

-Tonsillar branch of greater palatine artery.
. minor sla Ja .tonsils JI Judw 5,8 ,sSull ¢y tonsils JL repeated inflammation wls aa of
- Dorsal lingual artery. ¢ surgery or major
artery JI bis o (a3 yuan b lae artery JI L yi a3¥ organ ¢l Jads gaui U .major 2
o2l sl Lo ols ¢ artery 5 sa dhs i G LS (le <his paratonsillar veind! (58 s o e
poalin b ogan b

II)-The venous drainage: accompany the arteries to end in
paratonsillar vein; pharyngeal vein or facial vein.

* Lymphatic drainage: jugulodigasrtic L.N.
*Nerve supply: glossopharyngeal & lesser palatine nerves.

*Function: traping the foreign materials & bacteria by their crypts
then initiate the formation of antibodies against them.



Applied anatomy
C 8135 Tl U]
* Septic infection of the tonsils is called
tonsillitis, it may be removed by operation
(tonsillectomy).

* 2-Tonsillitis may lead to referred pain in the
ear.



 Laryngopharynx: lies behind
laryngeal inlet and posterior
surface of the Ilarynx. -It
extends from upper border of
epiglottis to lower border of
cricoid cartilage where it is
continuous with oesophagus.

*Anterior wall: inlet of larynx
(superiorly) and back of cricoid
(inferiorly).

*Posterior wall: supported by
bodies of 3-6 cervical vertebrae.

*Lateral wall: shows the piriform
fossa: (Foreign bodies (as fish
bones) may lodge in the piriform

O R

pi(iQorm 1D-ossa

Torus fubarivs Nasal conchee:
Openingof audiory (pharynqotympanic)tbe m r
Inerr

¢

Pharyngeal fonsi

Phayigel ecss

Salpingopharyngel fold~—
Peltogosa X‘
Palatng fonsi
Palatopharyngeal fold

-1 , |
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muscles /|
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Langealvestbu: ¥
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‘:'\? o] Medin hytchyor gamen
Vi Leul Ly Y
Vil Nt | 7 '
Esophages ] | & 7\ :
Nl s Medlan crcothyrold gament

Cricold carflege

Trachea






Respiratory system
Trachea 8§ Bronchi

Dr. Mohamed Fathi
Ass. Prof. oF Anatomy



By the end of this lecture you must
know:

Trachea (begin, end and important relation).
Blood supply of trachea.

Lymphatic drainage of trachea

Nerve supply of trachea

Comparison between right and left main
bronchus.

Segmental divisions of bronchi.
Bronchopulmonary segments.
Histology of trachea.

Histology of bronchial tree.



The Trachea = bs oo B

tracheal muscle
Fibrocartilaginous

fibris
@A fibromuscular

Bronchi, Bronc hial Tree, and Lungs
tube. :

Larynx —=
@HaS incoEBl/gt/e’Tﬁkape o \ / __ Pulmonary artery
cartilage rings to
o secondary bronchi
keep it always

el AW 11 . 82 A T
Tertiary bronchi NG Y == (O
opened. By

Trachea

@Carries air into & W—
out of the lungs.

@ Itis 10-12cm long

m——

pRrsSt e

-~

Cardiac notch

el s \ e L S M= 7
Pt R L T T A o g
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Trachea (cont.)

(@Begins : in median
plane at lower border
of cricoid cartilage of
larynx opposite lower
border of C6 vertebra.

@Ends : opposite sternal

angle between T4 &
TS5 vertebrae by
dividing into &

left main bronchi.

i Between T4 &T5
‘;’-;-f.\‘-f-—_ f =
} P o C
*’1 ‘ (7\"2:'"*-:":3
il <& <
e AV | = A
> g . { V. TN
A AV
.,-’f‘».,? 3‘,‘, 3 \‘{: i\\
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o\ *\%@Posteriorlv :

Trachea ( cont. )

Lateral View
@Up p e r 1/2 O f tr a c h e a lie? | | Inferior pharyngeal constrictor muscle
Thyroid cartilage
in the neck.

@Lower 2 of trachea

.. cwICh o
lies in the thorax. ", 1=

@Relations : Stemum

! Cricopharyngeus muscle (part of
e '} #) inferior pharyngeal constrictor)

== Esophagus

e

o

*Oesophagus which
lies immediately
anterior to the
vertebral column.

gaEl
SN R

Diaphragm



Relations of trachea

On its right side

On its left side

1. Right vagus nerve.

1.Left vagus nerve.

2. Arch of azygos vein.

2. Arch of aorta (& its 3 big
branches).

3. Right phrenic nerve.

3. Left phrenic nerve.

4. SVC.

4. Left recurrent laryngeal
nerve (in groove between
trachea & oesophagus).

5. Right lung & pleura.

S. Left lung & Pleura.




A Thymus BaaM ol
< Superior vena cava Manubrium of starnum

@ung & pleura
h of aorta
Right phrenic Left side
el
. . . | eft phrenic
nght side ' nerve
Arch o .
Capen

et |ut\j + plewn

Right vagus Yy—~/" ¥
neve /. S

Thoracic duct

|
Esophagus Qﬂ recurrent
arynqgeal nerve




Blood supply of trachea

@Arterial supply:

* Mainly from inferior

thyroid artery

S Region of bifurcation

-> bronchial arteries.
@Venous drainage :

* Into inferior thyroid
veins to left
brachiopcephlic vein




Esophagus

Trachea (pulled to left by hook

—  Superor left bronchial artery

3rd right posteror intercostal
(1st 3ortic intercostal) artery

Right bronchial artery

#orta (pulled aside by hook)
Right main (pimary)

Inferor left bronchial artery
Left main (pimary)
bronchus (pulled to right by

Esophageal arteny

204

Region of bifurcation of
trachea is supplied by
Bronchial vessels




Lymphatic drainage of the trachea

=X lymph nodes s trachea s~

el ey gl 3
@Pretracheal &

paratracheal LLNs.

@Region of
bifurcation 2>
tracheobronchial

LLNs.




Nerve supply of trachea

@Sympathetic from G s oGtk ok D
thoracic “
sympathetic
trunks.

* Parasympathetic
from both Vagi &
recurrent
laryngeal nerves.
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