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= The cartilaginous skeleton K_ Epigloms:_
is comprised of : -

*) Thyroid
cartilage

Single Cartilages:
1. Thyroid
2. Cricoid
3. Epiglottis

Cricoid
cartilage

Paired Cartilages:
— 4. Arytenoid
5. Corniculate
6. Cuneiform
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Following are the main membranes and
ligaments of the larynx.

1. Thyrohoid membrane.

a. Median &

b. Lateral thyrohoid ligaments.
2. Median cricothyroid ligament
3. Cricotracheal membrane.

4. Hyoepiglottic ligament
5.Thyroepiglottic ligament

l;f'ﬂ"m\
I?I?[“J%N/ - AWAR
A/ (/(//'(,(,/ %?(’//(7(1

Quadrangular membrane

cricovocal membrane

Lateral

ligament

thyrohynid._______rr ..
! :-...\ :
I

Thyrohyoid
membrane

Median thyrohyoidl'al
ligament

—_—____d

membrane

I

\

L

Ve L]
Median cricothyruid'( Ngnog ¢ ")J
ligament ‘ |
Cricotracheal 4=

b

—\|T,.'r



PArITER 1N,

Median thyrohyoid Lateral thyrohyoid
ligament ligament
Internal laryngeal Quadrangular membrane
: nerve
Thyrohyoid Groater cornu
membrane of hyoid
Thyprotvyoed
Superior laryngeal Qemtrane Sk i
artery Openng hyoid bone
Median PeUrOVasoUtar
. 2 bundie o
cricothryoid o Epglotts
ligament Quadrangular Thyroegigiottc
membrand ligament
Comicuate Cut surtace of
. : thyroid cartiage
Cricotracheal cartiage
i i ligament Muscular process Vesttutar
(?ncothyrond iryioa pezamss
ligament cartiape
Vocal hgamant
\ocal process of e
() 1 toAnatnmu arytencid Cartiage A A
Vocal ——
. 1 G e
ligament il ke o

Thyroid icovocal membrane

cartilage i T
|

Cricothyroid
ligament

Arytenoid
cartilage

Median
cricothyroid
ligament

Cricoid ;R
cartilage X
g dillege



Faces backward and upward and
opens into the laryngeal part of the

pharynx
The opening is bounded:

Anteriorly:

By the upper margin of
Epiglottis.

Posteriorly & below:
By Arytenoid cartilages.

Laterally:
By Aryepiglottic folds

Aryepiglottic fold Epiglottis

Cuneiform
tubercle
Aryepiglottic
muscle

Corniculate
tubercle

_ Oblique
Transverse | arytenoid muscle

arytenoid muscle

Posterior
cricoarytenoid muscle
= Cricoid
. cartilage
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_ Hyoid Bone Epiglottis
Extends from laryngeal inlet to 4

lower border of the cricoid
; Thyrohyoid _£ _
cartilage Membrane Rima
vestibuli
Narrow in the region of the s e Suceiil
vestibular folds ( ) Cords
Tﬂé::::" Vocalis Muscle
Narrowest in the region of the Thyroid
Cartilage
vocal folds ( )

Cricoid Cartilage
Rima
glottidis

Trachea
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Valleculae
Supraglottic part .

The part above the vestibular Haement
folds, is called the vestibule.

Aryepiglottic fold

Pre-epiglottic S ; riform
Soace e

and Fat Pac

Thyrohyoid

Membrane

Glottic part:

The part between the 1 l vestibular
vestibular & the vocal folds, is Thyrocpigtiic B S

called the ventricle Vocal fold

Infraglottic part: ,
The part below the vocal folds. croaracrea_ |
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Extends from the inlet to the vestibular fold

Below it becomes narrow as the vestibular
folds project medially.

Each vestibular fold contains vestibular
ligament, the lower free margin of the
guadrangular membrane stretching from
thyroid cartilage to the arytenoid cartilage

Lower Part:

Extends from vocal folds to lower border of
cricoid cartilage

Walls formed by the inner surface of the
cricothyroid ligament and the cricoid
cartilage
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Valleculae . .
Aryepiglottic fold

Pra-epiglottic Piriform

Snace
and Fat Pad

Thyrohyoid

Membrane

' Vestibular
Thyroepigiotic || 3 fold

Vocal fold

Hyoid Bone Epiglottis

Saccule



Extend from vestibular folds to
the vocal folds.

Laterally a small recess between

the vestibular fold & the vocal fold

Is called the sinus of the larynx.

This may extend upwards
between vestibular fold and the

thyroid cartilage as saccule of the
larynx

Hyoid Bone Epiglottis

Thyrohyoid _L
Membrane

3 ;

False Vocal ‘ =1 , l Saccule

Cords ; ]
A\ e 1/
=y &= -4 Vocalis Muscle

True Vocal
Cords ‘
Thyroid LV h
Cartilage
Cricoid Cartilage

Trachea
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l Muscles of the larynx

_| The muscles moves the larynx as a whole.

-1 The infrahyoid muscles are depressors of the hyoid
and larynx, while Mandicl

Mylohyoid
(cut and reflected)

_| The suprahyoid muscles and the stylopharyngeus, are
elevators of the hyoid and larynx. Dg{

-1 The laryngeal muscles are divided into extrinsic and
extrinsic groups:

| Extrinsic muscle: PR

Geniohyoid
Stylohyoid

Thyrohyoid

Ul Thyroid cartilages
of larynx

Depressors:

Sternothyroid, Sternohyoid, Omohyoid {
muscles and the elastic recoil of the
trachea.

Elevators: sterocieidomaston s 0¥ caveus
Digastric, Stylohyoid, Mylohyoid, '\ }
Gen|ohyo|d, ———

Stylo haryn%eus, Salpingopharyngeus
and Palatopharyngeus.
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The intrinsic muscles moves the
laryngeal components altering the:

Epiglottis

Cornu of hyoid bone

Length and tension of the vocal folds
and

The size and shape of the rima glottidis. Inferior

pharyngeal
constrictor
muscle

All of the intrinsic muscles of the larynx Oblique ary

tenoid muscles

Hyothyroid membrane

Corniculate cartilage
(dotted lines)

Arytenoid cartilage

are supplied by the recurrent laryngeal s — T(:o.fj .in,:)
nerve a branch of CN X. \ pro i

Cricothyroid

Except.... e

Cricoid cartilage

First tracheal ring

The Cricothyroid is supplied by the
eXternaI Iarvnqeal nerve One Of the Posterior view of the larynx (voice box) showing many
terminal branCheS Of the Superior of the muscles that function to alter its shape.
laryngeal nerve.
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The intrinsic muscles of the
larynx can be considered in
two groups:

Those that alter the size and
shape of the inlet (Sphincter
muscles).

Aryepiglottic
Arytenoideus

a. Oblique Arytenoids
b. Transverse Arytenoids

Thyroepiglottic

. INTRINSIC LARYNGEAL MUSCLES

Intrinsic Muscles of Larynx
Posterior View

Aryepiglottic fold
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Epiglottis

ARYEPIGLOTTIC
MUSCLE

Thyroepiglottic

OBLIQUE AND Muscle
TRANSVERSE
ARYTENOID

MUSCLES

POSTERIOR
CRICO~
ARYTENOID
MUSCLE

Lateral Cricoarytenoid
Muscle

CRCO~
THYROID
MUSCLE
(CUT AWAY)




INTRINSIC LARYNGEAL MUSCLES

Thyro-epiglottic ligament Arytenoid cartilage

Superior horn

Epiglottis

«
Epiglottic tubercle

Vocal ligament
\ ‘ Petiolus epiglottidis

Vocalis muscle
2. Those that move the Ve

Corniculate ' 5 Oblique arytenoid muscle

Vocal folds (Phonation): cartig

Transverse arytenoid muscle
. . . Muscular | ~ i Lateral crico-arytenoid muscle
. Cricothyroids P ' N———
1 Lateral Cricoarytenoids inferior | Lamina of cricold cartitage

horn

lil.  Thyroarytenoids
Iv.  Vocalis

Epiglottic cartilage Superior horn

V- POSte rl Or Thyroepiglottic muscle Aryepiglottic muscle
C rlcoarytenOldS Thxroarxtenoid muscle Quadrangular membrane

Corniculate cartilage

V| . Transve rse Aryten0|ds Vestibular ligament

Thyroid cartilage —__ g% Oblique arytenoid

— muscle

Vocal muscle —— — Arytenoid cartilage

Lejaraloricoangsngid
le

Elastic cone

Transverse arytenoid
muscle

Vocal ligament

Cricothyroid muscle — Posterior

/ WAL g cricoarxtenoid muscle
- ) L Inferior horn of th
Cricoid cartilage = - thyroid cartilage m
¢
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: Epiglottis
O Some of the muscle fibers pass a ® B Thyrospiglotic
alongside the aryepiglottic /) Muscle
ligament between the arytenoid it ‘
and epiglottis. N % A , .
. . POSTERION = § Lateral Cricoarytenoid
0 (AryeplglOttIC) ﬁf?-\-:—;,a ~ Muscle
0 Others arise from the Thyroid

cartilage adjacent to the
attachment of the thyroepiglottic
ligament and fan upward and
backward on the external surface
of the quadrangular membrane.

0 (Thyroepiglottic)

777 e,
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443 INTRINSIC LARYNGEAL MUSCLES

@ The lowermost fibers of this fan
travel alongside the ventricular

ligament to reach the arytenoid, Epiglottis
O The middle fibers pass toward the P Trroenigiot;

aryepiglottic ligament,

O The most anterior fibers actually
Insert on the inferolateral margin of
the epiglottis.

Lateral Cricoarytenoid
Muscle

O Because different fibers of the
—  sphincter vestibuli have different
attachments, bundles of muscle
are usually given specific names,
but these names are not important.
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"= Muscles of the Inlet

D vt

oL Aryepiglottic Muscle
a It lies within the aryepiglottic fold.

Origin:

From the apex of the arytenoid cartilage as a
continuation of the oblique arytenoid muscle.
Insertion:

Into the side of the epiglottis cartilage.
Nerve supply:

Recurrent laryngeal nerve (branch of vagus

SE— nerve).

Action:

Narrowing of the laryngeal inlet by shortening
the aryepiglottic fold.
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’ ]' Aryepiglottic muscle

) I/ Superior thyroid
notch

Saccule

Thyro-anytenoid
musclk



MUSCLES OF THE INLET

2. Arytenoideus, an “unpaired
muscle” that has two parts:

a) A transverse bundle passing
horizontally from the-back
surface of one arytenoidte-the
back surface of the other, anc 13- Aryepiglofticus

_Arytenoideus, oblique
and transverse

Posterior crico-
arytenoideus

b) An obligue bundles passing
from the back surface of one
— arytenoid near its apex to the
back surface of the other
arytenoid near its base.

AWAR
edical %; //(7(

ey




Origin:
From the back and medial surface of
the arytenoid cartilage.

Insertion:

Into the back and medial surface of the
opposite arytenoid cartilage.

Nerve supply

Recurrent laryngeal nerve (branch of
vagus nerve.

Action:

Adduction of the vocal cords by
approximating the arytenoid cartilages.

P

Arytenoid Cartilage:
Muscular process
Vocal process ——
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Lamina of cricoid
Posterior cartilage Iransverse
cricoarytenoid m. arvtenoid m

Oblique
arvtenoid m.

Cricothyroid m.-
Vocalis m. -

Lateral
cricoarytenoid m

Thyroarytenoid m.—

L8/ Aryepiglottic

Transverse
aryteno, - arytenoid

Post.cricoarytenoid



" 0O b. OBLIQUE ARYTENOID

OO

OO

MUSCLES

Vocal ligaments

Origin:

It pass from the muscular process of
one arytenoid to the top of the
aryepiglottic muscle of the opposite
side, where some fibres get attached
to the opposite corniculate cartilage.

Insertion:

The two oblique arytenoids thus cross | A o
each other like an “X" superficial to the : ericothyroid
Transverse arytenoid muscle. Fgament

Lateral crico-arytenoid
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Nerve supply:

1 Recurrent laryngeal nerve
(branch of vagus nerve).

Interarytenoid Muscles {

v Cuneiform
Oblique - tuberde
arytenoid
0 Action: “— b
. arytenoid
~1 Narrowing of the laryngeal i 2 ,
inlet by bringing the two arytenoid o Posterior
. . o N cricoarytenoid
aryepiglottic folds : Z
together.

folds
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d

ORIGIN:

It arises from the lamina of the Thyroid

cartilage in common with the

thyroarytenoideus but leaves it to sweep

upward into the aryepiglottic fold.
INSERTION:

Its fibres run outside the quadrangular
membrane (lying upon it), and are
inserted into the side of the epiglottis.

Nerve supply:

Recurrent laryngeal nerve (branch of

vagus nerve).

Action:
Widening of the laryngeal inlet.

ey
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Aryepiglotic Muscle

Thyroepiglottic
Muscle

Thyroarytenoid

Lateral
Cricoarytenoid

COMMENT: These muscles act on the
laryngeal cartilages. The vocalis mus-
cleis an extension of the thyrodry-

thyroid
cartilage

vocal
folds

arytenoid
cartilages

ABDUCTED VOCAL FOLDS ADDUCTED VOCAL FOLDS
{showing open glottis) (showing closed glottis)



"= Muscles of the Inlet

O The Aryepiglottic and oblique arytenoids
act as a sphincter for the inlet.

O They oppose the arytenoid cartilages on

each other and draw the epiglottis down to
bring its lower half into contact with the
arytenoids.

In case, no Aryepiglottic muscles are
developed in the free edge of the
Aryepiglottic fold, the oblique fibres are well
developed and the Thyroepiglottic
muscles assist in approximating the
epiglottis to the arytenoid cartilages.
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Aryepiglottic muscle

." | | Supesior thyroid
notch

Saccule

Thyro-arytanoid
musclk

Vocal ligaments

Lateral
cricothyroid
ligament
Lateral crico-arytenoid



| Muscles of the Inlet

O Thus, the aperture of the inlet is
closed and forms an effective
valvular protection from above (i.e.
against swallowed material) even ~ 2ryepiglottic \g
without the epiglottic lid that e
normally is an added modification. 2 >

-epiglottic cartilage

O However, it can be readily opened
by air pressure from below, such
— as aninescapable cough during
swallowing.

sinterarytenoid notch
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1. CRICOTHYROID

Origin:
Anterolateral aspect of arch of
cricoid cartilage .

Insertion:

1. Oblique part:- inferior horn of
thyroid cartilage.

2. Straight part:- inferior margin of
thyroid cartilage.

Nerve supply

Superior laryngeal nerve (branch  crico-
of vagus nerve). thyroid

Action:

Forward and downward rotation of
the thyroid cartilage at cricothyroid
joint.
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Straight
part

Oblique
part



Cricothyroid Joints and the
Cricothyroid Muscle.

O The thyroid cartilage can rotate /

forward around a horizontal axis
that passes between the right
and left cricothyroid joints.

O The muscles that produce such
rotation are the cricothyroid

muscles.
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CRICOTHYROID JOINTS AND THE
CRICOTHYROID MUSCLE.

d By rotating the thyroid
cartilage downward and
forward, the cricothyroid
muscles cause the vocal
cords to become tighter
and to move slightly closer
together (i.e. to adduct).

thyroid
cartilage

A Lateral view

A
vocal - T
folds -
Lateral view
arytenoid
cartilages
ABDUCTED VOCAL FOLDS ADDUCTED VOCAL FOLDS
(showing open glottis) (showing closed glottis)
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CRICOTHYROID JOINTS AND THE
CRICOTHYROID MUSCLE.

O Upon surgical entrance to the
visceral compartment of the
neck, the cricothyroid muscle is N )
the only laryngeal muscle that e
can be visualized without further —
dissection. -

Cricothyroid
muscle

Lateral
cricoarytenoid
muscle

QO Thus itis called an external
laryngeal muscle. Transverse

and oblique
arytenoid

muscles
Posterior cricoarytenoid

Q It also has a nerve supply musce
different from all the other, so N
called internal laryngeal
muscles.
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Cricoarytenoid Joints and the
Muscles Acting Across Them

ad Almost all the muscles acting
across a cricoarytenoid joint cause
the vocal cords to adduct.

O The adductors are:
2. LATERAL CRICOARYTENOIDEUS:

ORIGIN:

m Arises from the upper rim of the \\ Bl eceletions

. . o X\~ - Thyroarytenoideus
cricoid arch and passes backward b NG e

and upward.

X!  Muscular process of
= arytenoid cartilage
~__J\| Leteral
7 \| cricoarytenoideus

)W Posterior
cricoarytenoideus

“.__ Articular facet for
thyroid cartilage
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3. Lateral Cricoarytenoid Muscle....con’t

ARYEPIGLOTTICUS

Insertion:

Into the muscular process of the
arytenoid cartilage.

CRICOARYTENOID

Nerve supply:

Recurrent laryngeal nerve (branch
of vagus nerve.

Action:

Adduction of the vocal cords by
rotation of the arytenoid cartilage.
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5 ‘*’*‘E’3.Thyr0ar~ytenoid Muscle

Ori g In: Aryepiglottic fold

From the inner surface of thyroid Ayepigoti
. iglttc
cartilage lateral to the erelongatie

Epiglottis

Thyroepiglottic
muscle

1 I I Transverse

cricothyroid ligament. Rovgendiigh.

Insertion: Oblique |
arytenoid muscle Thyroarytenoid

Into the antero-lateral surface of  pocicrior SN muscle

. . cricoarytenoid - «—Conus elasticus
arytenoid cartilage. SHERAR
m Cricothyroid muscle

Nerve supply: Lateral (cut away)
cricoarytenoid

Recurrent laryngeal nerve muscle

— (branch of vagus nerve).
Action: -

muscie

Shortening and relaxation of the

vocal fold.
é:‘ %AWAR %nruytf-;{?z:igue
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Hphaly

Posterior cricoarytenoid
muscle




4. YOCALIS MUSCLE

Origin:
Deep fibers of thyroarytenoid. —
. muscle
Insertion:
Into the vocal process of arytenoid muscl — o
cartilage and vocal ligament. BeE

Nerve supply:

Recurrent laryngeal nerve (branch
of vagus nerve. i

muscles ¢ -
Posterior cricoarytenoid

ACtIOn muscle

Shortening and relaxation of the N
. vocal fold.

Lateral
cricoarytenoid
muscie

4 The thyroarytenoideus (particularly its vocalis part) causes the
cord to slacken; the arytenoideus causes it to tighten.
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Cricoarytenoid Joints and the
Muscles Acting Across Them

3 The only muscles
that produce this |

motion are the paired pir
5. posterior
cricoarytenoideus. Srr

3 ORIGIN:

O On each side the fibers of
the posterior
cricoarytenoideus arise
from the back of the
cricoid lamina.

Ligs.of Crico- §
't?\yroid joint

3!
0
{1 -2 ¢ y
Oesophonqus \" - \\ ,: |
N :

Post. Crico -qrytenoide:as|
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Insertion:

Into the muscular process of the Vi
arytenoid cartilage.

Nerve supply: ——
Recurrent laryngeal nerve s o
(branch of vagus nerve. —
Action: {,. \
Abduction of the vocal cords by ™M | pa—
rotating the arytenoid cartilage. AW Cunefform
o o
Transverse :‘l:/ymtef;oﬁd
arytenoid
Oblique N ;
arytenoid " D = - Posterior

cricoarytenoid
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Cricoarytenoid Joints and the
Muscles Acting Across Them

O When both arytenoid cartilages
rotate so that their vocal processes
move upward and outward, the
vocal cords are abducted (brought

away from another) and the rima e
glottidis thus opened. ks
aryt_enoid
. cartilages
O Being the only abductors of the
vocal cords, the posterior 2 Enowing open o) A ehowing cosea gctts)

cricoarytenoids play a vital role in
holding the glottis open during
— breathing.
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! {“"Summary of vocal fold movements

ad The vocal folds are held open constantly (for
breathing), and their length is never altered in this
position.

ad They are closed intermittently for:
0 Phonation
0 Prior to a cough
O Abdominal straining.

d Change of length occurs only when they are closed

for phonation. When closed they are bunched up by
vocalis to strengthen the seal.
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Trarsyerse
Aryterncids

FUHCTICOH: Cloze the
glottis by adducting the
arytenoid coilages.

Chlique
Aryteroids
FUMCTIOHN: Close the

glotis by adducting the
cirytenoid cailoge:.

Muscles of the Larynx
{posterior)

artemis.austincollege.edu/acad/music/wcrannell/vocalped/images/larynx1
gif
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Aryepiglotic Muscle

Thyroepiglottic
Muscle

Thyroarytenoid

Laterdl
Cricoarytenoid

artemis.austincollege.edu/acad/music/wcrannell/vocalped/images/larynx1

gif
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don't forget
to read \ )

THANK YOU....
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