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~ Odd and median organ

4

- Infrahyoid region

&

~ Phonation, swallowing and
breathing

~ Triangular pyramid | B

< Postero- superior base 2> pharynx
and hyoid bone

< Bottom point upper orifice of
the trachea




» C4-C6
» Tongue — trachea
e In women it is somewhat higher than in men.

Male Female
Length 44mm 36mm
Transverse diameter 43mm 41mm

Anteroposterior diameter 36mm 26mm



Framework: 11 cartilages linked by joints
and fibroelastic structures Hyoid Bone G ioioiis

3 odd-and median cartilages: the thyroid, myunao
cricoid and epiglottis cartilages.

Thyroid
Cartilage

4 pair cartilages: corniculate cartilages of
Santorini, the cuneiform -cartilages of cicomyroi
Wrisberg, the posterior sesamoid
cartilages and arytenoid cartilages.

Cricothyroid
Muscles

Cricoid

Cartlilage

Trachea

Intrinsic and extrinsic muscles



+ Shield shaped cartilage

Right and left vertical lamina—>
laryngeal prominence (Adam’s
apple)

© M:90° F:120°

Children: intrathyroid cartilage

Anterior

90-120°

e Inferior hormn ——

Superior horn

Posterior
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© Quter surface > A
oblique line

Lateral thyroid ligaments

Right lamina Left lamina

« Inner surface iy

« Superior border -
superior thyroid notch

« Inferior border - -
inferior thyroid notch B

Superior
horn

Superior
thyroid
tubercle

Oblique line
Inferior hom

Facet for cricoid
{medial surface
of hom)

Inferior thyroid
notch

o S u p erior h orns 9 Inferior thyroid tubercle
© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

lateral thyrohyoid
ligaments

+ Inferior horns =
cricothyroid articulation




« The oblique line gives attachement to the following

muscles:
o Thyrohyoid muscle
o Sternothyroid muscle

o Inferior constrictor muscle

- Ligaments attached to the thyroid c:

o Thyroepiglottic lig
o Vestibular lig
o Vocal lig

Greater cornu
of hyoid
Epiglottis
R

Triticeal ‘ ), o, . Body of hyoid
cartilage AR N -

AREARAY R/, Hyoepiglottic
Sup. comu B\ 1 % L = ligament
thyroid cart. \ )

) Median thyrohyoid
Corniculate lig.
cartilage
Petiolus of
Vestibular epiglottis
ligament
Thyroepiglottic

Arytenoid ligament
cartilage

- Thyroid
Post. cricoary-_# cartilage
tenoid lig.

RS LI\ Vocal lig. and

Vocal process conus elasticus
of arytenoid
L Cricothyroid
ligament
Lamina of o
cricoid Arch of cricoid

e
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+ Complete signet ring

- Anterior arch and e S

posterior lamina - —_—

- Ridge and depressions iy e
e

’ oo cariage @ Cricothyroid articulation
©  Cricothyroid membrane
Ridge © Cricotracheal ligament
© Cricoarytenoid articulation

Facet for articulatio

winnenoromo < Ridge = longitudinal muscle of the

thyroid cartilage

Depressions esophagous.




Anterior surface Postenor surface
of epiglottis of epiglottis

+ Racket shaped cartilage
« Anterior wall of the laryngeal aditus

A

Right thyroid /
lamina [

+ Covered by mucous membrane.
+ Hyoepligottic ligament

« Thyroepiglottic ligament

« Aryepiglottic folds

« Laryngeal surface

ligament

+ Lingual surface
« Preepligottic space—> carcinom
+ New borns: omega shaped
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EPIGLOTTIC CARTILAGE

7 N\

A Laryngeas imet [~
Epiglottis

Laryngeal

Cut edge of mucosa Atk

Middle part
of cavity

Cut edge of right
thyroid lamina

Vestibule

Cuneiform
tubercle

Comiculate

: g —— e S vestibular fold
tubercle h | i Larynge: : 7 W (nucosa
=——— Laryngeal ventricle overlying
vestibular

Infraglottic space

Rima vestibuli

Rima glottidis

Cuneiform tubercle
Comiculate tubercle

Intararvianaid fale




+ On the upper surface of the cricoid cartilage

« Vocal process - vocal folds

« Vestibular ligaments

 Muscular process = posterior and lateral cricoarytenoid muscles

Quadrangular

« Posterior surface—> transverse arytenoid muscle
« Apex - corniculate cartilages (Santorini)
+ Base -» cricoarytenoid joint

\
Articular facet for /'w\
coriculate cartilage g

Posterior surface

Apex
/

Depression for attachment of vestibular ligament

Anterolateral surface

Medial surface
Ridge on anterolateral surface

Muscular process

Vocal process
Basa (concave - for articulation with cricoid)

Depression for attachment of vecalis muscles
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« Corniculate cartilages (of Santorini) articulating with the apices
of arytenoid cartilages.

+ Cuneiform cartilages (of Wrisberg) in each margin of the
aryepiglottic fold.

1. Epiglottis

Median plosso-epiglottic fold Ity N 'w— Body of hyoid bone
Valleewla / Epiglettis | | 5 ™|
f

Twhereie of epiglattis

Voont fuld

. N . - 1
Ventricular foid i " (false vocal cord)

8. Cricoid cartilage-=———
a complete ri

Sagittal section (anterior on the right)




@ Hyo-epiglottic

ligament

INTRINSIC LIGAMENTS

(connect the laryngeal cartilages)
Quadrangular membrane (upper part)

From the sides of the epiglottic cartilage to the
corniculate and arytenoid cartilages.

v Aryepiglottic folds
v Vestibular ligaments
and vestibular folds

N
Vi I\
oY \ Quadrangular membrane
(left)
‘ v 7|
v/ 1
2 :

i
“

Cuneiform cartilage

Corniculate cartilage

Arytenoid cartilage

Vestibular ligament (cut away)
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Quadrangular membrane Epiglottis’

Conus elasticus (lower part)

v Cricothyroid ligament (anteriorly)

Cricothyroid ligament Cricothyroid ligament
Vocal process of arytenoid
Median cricothyroid ligament
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EXTRINSIC LIGAMENTS

(connect the laryngeal cartilages to the hyoid bone
above and trachea below)

+ Thyrohyoid membrane
» Median thyrohyoid ligament
» Lateral thyroyoid ligaments

» Pierced by the superior laryngeal artery and nerve
(i.b.)

» Mobility of the hyoid bone and larynx during
swallowing and fonation.

* Cricotracheal membrane

» Cricoid cartilage and the first tracheal ring
* Cricothyroid membrane

» Middle cricothyroid ligament

> External branch of the superior laryngeal nerve
and the middle laryngeal artery perfore it.
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LIGAMENTS OF THE
EPIGLOTTIS

~ Middle and lateral glosso epiglottic
ligaments

~ Pharyngoepiglottic ligaments
~ Thyroepiglottic ligament

- Hyoepiglottic membrane, muscle
and ligament

- Aryepiglottic ligaments




Cricothyroid joint @
Allows to tilt forward or behind the thyroid cartilage changing the tension of the
vocal chords. e hytid boe

thyrohyoid membrane ---

~——
s 2

-~ lateral thyrohyoid

/ \ median thyrohyoid
“ ligament

' ligament

----------—-SLPErior cornu
of thyroid cartilage

‘ | laryngeal incisure ------------- .
a B TUTTTTTTR G U 1 - --==superior laryngeal
thyroid cartilage -—------—.. nerve aqd artery
=== oblique line
median cricothyroid ------------.__ P cricothyroid muscle
ligament -~ -
: \ B . _.inferior cornu
Vocal ligament conus elasticus =-----=-=--f--g s ], " ofthyroid cartlage

Cricothyroid joint
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Cricoarytenoid joint
Allows fronto-translational
movements to get away or close the e — .
arytenoid cartilages.

------=- Cricothyroid joint

cricoid cartilage -------"




INTERNAL ANATOMY

LARYNGEAL @
ADITUS
- Epiglottis (ant) e ——

« Aryepiglottic folds
(laterally)

- Corniculate RN
cartilages and fihy ~
arytenoideus muscle

Median glosso- JE =
(pOSt) epiglottic fold }/.gl."'_:- f | f mim
Greater cornw of ; >
hyoid bone
. o Sup. cornu of Aryepiglottic fo
v Glossoepiglottic . o
Ventricular fold ~ i 3 . @& nr Cuneiform cartii

folds and valleculae
v" Piriform recesses

= Vestibule

LARYNX & Ventricle Vestibular folds




s Vestibule @
-Aditus 2> vestibular folds

» Vestibular folds

-Mucous membrane + connective tissue

(vestibular ligament)
- Thyroid cartilage - arytenoid cartilage

» Ventricle of the larynx

- Recess between the vestibular and the vocal
folds.

- Laryngeal saccule (ant): contains mucous
glands to lubricate the vocal folds.







» Glottis: vocal folds + space between them
- The narrowest portion of t rynx

- Anterior 3/5 - vocal chor intermembranous portion

- Posterior 2/5 ->vocal process 2 intercartilaginous portion




- Epithelium (mucosa)

- Basal lamina e

The Cover - Superficial layer of

lamina propria

¢ EPITHELIUM

. - Intermediate layer of e
The transition lamina propria

- Deep layer of lamina propria

The body - Vocalis muscle (thyroarytenoid muscle)
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COVER

+ Epithelium

-Anterior glottis - stratified squamous

- Posterior glottis - pseudostratified ciliated

+ Basal lamina - physical suport
- Lamina lucida
- Lamina densa

« Superficial layer of lamina propria
- Reinke’s space (potential space)> Reinke’s edema
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TRANSITION

- Intermediate layer of the lamina propria

- Elastic fibers

- Deep layer of the lamina propria

- Collagenous fibers

BODY

— The vocalis muscle







EXTRINSIC-MUSCLES @
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GROUP 1: Hyoid bon Digastric (anterior belly)

. : Mylohyoid P - Digastric
e INFRAHYOID: omohyoid, Stylohyoid g 5w’ (posterior belly)
sternohyoid, sternothyroid Omohyoid ‘ Levator scapulae
. ior bell 7 iti
and thyrohyoid muscles (supe-rlor be. y) \] Longus capitis
i ) Thyroid cartilage i \\ Scalenes
e Depressors (exception thyrohyoid) Stermohyoid - Lk Thyrohyoid
GROUP 2: (suprahyoid) Cricothyroid 74 (-
e Stylohyoid, digastric % ¢ —_ Clavicle
d mvlohvoid 1 Trapezius /% (&
and mylohyoid muscles Omohyoid” 7
o Flevate the larynx (inferior belly) ;ﬂ‘ Thyroid gland
. Sternocleidomastoid | o
GROUP 3: Sternothyroid

- Stilofaryngeal and palatofaryngeal muscles
- Elevate the larynx and the pharynx

GROUP 4.




INTRINSIC MUSCLES @

- Shape and size of the aditus and glottis
- Cricothyroid - lateral and outer aspect
of the larynx

- Posterior and lateral cricoarytenoid

- Transverse and oblique arytenoid

- Lateral and medial thyroarytenoid
(vocalis muscle)

POSTERIOR CRICO—=ARYTENOID MUSCLE
LATERAL CRICO—ARYTENOID MUSCLE
TRANSVERSE AND OBLIQUE ARYTENOID MUSCLES
CRICOTHYROID MUSCLE

THYRO—~ARYTENOID MUSCLE

VOCALIS MUSCLE

VOCAL LIGAMEN

Intrinsic Muscles of Larynx
Posterior View

Intrinsic Muscles of Larynx
Lateral Dissection

THYROID
CARTILAGE

INTRINSIC MUSCLES OF THE LARYNX




Cricothy

Oblique
part
Cricothyroid
muscle
Straight
part

- Superior laringeal nerve

roid muscle

O

External surface of the arch of the cricoid cartilage

Straight part
Oblique part

To lengthen, tense and
adduction of the vocal chords

ricotiroidea
e rotacion)
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‘\\‘ 4 A :9 v
f IR
S 2 ,’ Accion de los masculos cricotiroideos

Nt Alargamiento (aumento de la tension)
de los ligamentos vocales
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~ Origin: posterior surface of the cricoid lamina

~ Insertion: muscular process of the arythenoid cartilage
+ Midline crest - Cricoesophageal tendon

+ Function: the only ABDUCTOR of the vocal chords

Rima glottidis
Vocal ligaments

Transverse

arytenoid muscle
Oblique
arytenoid
Posterior Lateral
crico-arytenoid cricothyroid
ligament

Accion de los masculos cricoaritenoideos posteriores

Abduccion de los ligamentos vocales

Lateral crico-arytenoid
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£

£

£

~ Origin: upper border and outer surface of

~ Insertion: anterior surface of the

the cricoid arch

muscular process of the arytenoid
cartilage

~ Antagonist of the posterior
cricoarytenoid-> adduction vocal chords

Accion de los masculos cricoaritenoideos laterales

Aduccion de los ligamentos vocales

Musculo
cricoaritenoideo
lateral

Cono elastico
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~ Between the posterior surfaces of the the
two arytenoid cartilages

~ It approximates the two arytenoid
cartilages.

Rima glottidis

Vocal ligaments

Transverse
arytenoid

Oblique
arytenocid

~ Origin: posterior surface of the transverse arytenoid
muscle

~ Insertion: the tip of the opposite
arytenoid cartilage

~ Adduction of the vocal chords.
Accion de los musculos aritenoideos oblicuo

y transverso
Aduccion de los ligamentos vocales



~ Origin: inner surface of thyroid cz@age

~ Insertion: lateral surface of arytenoid
cartilage

~ Thyroepiglottic muscle

~ Function: to shorten the vocal ligaments.

~ Adduction of vestibular folds

Vocalis muscle

~ Origin: the same

~ Insertion: vocal process of
arytenoid cartilage

~ Thicker, deeper and better developed.

~ Function: adducts the vocal fold

Accion de los masculos vocales
y tiroaritenoideos

Acortamiento (relajacion) de los ligamentos vocales

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




EXtI’lIlSl(; muscles "\-a-;:if%; y, k@\l‘ f |
Pull up (high tones) and pull down 2N N
(low tones) the larynx " o
Intrinsic muscles C ,; \J' A
1. Adduction of the chords 4 o O

Lateral cricoarytenoid / transverse arytenoyua
/ vocalis muscles (medial thyroarytenoid)

2. Variation of the lenght and tenseness of the
chords

Cricothyroid and thyroarytenoid muscles = tone of the voice.

3. Abduction of the chords

Posterior cricoarytenoid




Subglottic:

- Glottis

- Lower border of the cricoid cartilage

Preepiglottic
- Ant.:thyroid cartilage and thyrohyoid m.
- Above: hyoepiglottic lig.and vallecula
- Posteriorly: epiglottis
The epiglottic tumors can extend in this region.

Preepiglottic

Paraglottic
- Anterolat: thyroid cartilage = __\.a\ b

Glottis — 1em

- Medially: laryngeal ventricle, E .
quadrangular m. and conus elasticus

. & ¢
/ A N\
/ \
/ \ \ False Cord
\ B

Thyroid Cartilage |

Arch of Cricoid

Superior Border

True Vocal Cord




» Superior laryngeal artery

- Arises from the sup. thyroid aa
- Internal branch of

the superior laryngeal nerve
- Runs horizontally across the

Internal carotia artery

thyrohyoid membrane.

Superior laryngeal artery

 Inferior laryngeal artery

Thyrchyoid membrane
Superior thyroid artery

- Inf. thyroid artery

Common carotid artery

Inferior constrictor muscle
of pharynx

Inferior laryngeal artery
Inferior thyroid artery

Cricoid cartilage

- Killian-Jamieson area (cricothyroid art)

- Inf border of inf. Constrictor m. rmiinii N

Esophagus Subclavian artery

 Cricothyroid artery

Scalene tubercle onrib |

- Sup. thyroid arte
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» Superior laryngeal vein —

— Sup . therid Vein Superior thyroid vein

_;%-'f
NEL

g

3

3

5

g

§

- Internal jugular vein S—

s

L ad

- —~-
=3 2
’ N
Ej
3
e
i
2

[ 4
Nz
‘ ~

Inferior laryngeal vein

Right subclavian vein

I L T US——

-
Wlll?};ll. y

» Inferior laryngeal vein

Manubrium of sternum

- Inferior thyroid vein
- BraChiocefaliC Vein © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Superior group Inferior group

"""""""
1 1 H 1
i 1

Vocal folds

------------

Prelarynvgeal nodes - Pre and paratracfleal

Upper portion of nodes

deep cervical chain - Laryngeal nodes

-Lower deep cervical nodes
- Supraclavicular nodes

Middle jugular
group

node(s)

l'l/
) '& .

. W \
A -4 n 1‘," \
o L0 \
Inferior jugular ‘}r el ] (¥ \
group 1 ) :, \
[ ] 8 R a \
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SUPERIOR LARYNGEAL NERVE

+ Inferior ganglion of X nerve

+ External branch
- Ends in the cricothyroid muscle

) g Inferior vagal ganglion
! Superior laryngeal nerv

Internal laryngeal nerve

Right vagus nerve —{ N
|

Thyrohyoid membran External laryngeal nerv

Cricothyroid muscle

Right recurrent laryngeal nerv

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




Internal branch
- Thyrohyoid membrane/ superior laryngeal artery

O

- Sensitive

- Root of tongue

- Epiglottis and valleculae

- Piriform recess

- Vestible, vestibular folds, ventricl
- Posterior wall of larynx

- Anterior wall of pharynx
- Mucosa of hipopharynx

- Sympathetic/parasympathetic
fibres




INFERIOR LARYNGEAL
(RECURRENT) NERVE

v The most important MOTOR nerve

v Longer on the left side

v Related to the inferior thyroid aa and the
thyroid gland

v' The left nerve originates in the chest and
surrounds the aortic arc. It penetrates
into the larynx behind the cricothyroid

/ articulation.

57°= v The right nerve originates in the base of

the neck, anteriorly to the subclavian aa.

It penetrates into the larynx behind the

cricoarytenoid articulation.







v Anterior branch (adductor)
- Lateral cricoarytenoid m.

- Thyroaritenoid m. @
- Vocalis and aryepiglottic m.

Posterior branch (abductor) )\

.
i- Posterior cricoarytenoid m.(abductor)
- Arytenoid m. (adductors)

< 2 branches <

Anastomotic branch

- With a branch from the superior laryng
- Interarytenoid m.
- Posterior cricoarytenoid m.

- Pressure of subglottic airflow
- Reflex of the cough
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