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he Larynx

 Extends from the middle of C3 ° SRR
vertebra till the level of the
lower border of C6

Hyoid bone

* Continue as Trachea

*harynx

— Larynx

e Above it opens into the g
laryngo-pharynx

Cricoid cartilage

e Suspended from the hyoid squs S
bone above and attached to
the trachea below by
membranes and ligaments




Functions

1. acts as an open valve in respiration
2. Acts as a closed valve in deglutition

3. Acts as a partially closed valve in the
production of voice

4. During cough it is first closed and then
open suddenly to release compressed air




Parts

epiglottis

hyoid bone

* 1. Cartilage

thyroid
cartilage

2. Mucosa

arytenoid

o 3, Ligaments A ;@ cartilage

vocal ligament

cricoid
cartilage

e 4. Muscles Larynx in

Cross
Section




Cartilage

/—Eplglottlc cartilage

* A.Single : " \“-Hyoid bone
Epiglottis ——Thyroid cartilage
Cricoid ——Cricoid cartilage
Thyroid (a) Trachea
B. Pairs: N ¢ —Hyoid bone

] ———Epiglottic cartilage
Arytenoid . ——Corniculate cartilage
Cuneiform Thyroid cartilage— S Arytenoid cartilage

Cricoid cartilage ——

Corniculate (b) Trachea




Cricoid cartilage

* The most inferior of the laryngeal
cartilages

* Completely encircles the airway
* Shaped like a 'signet ring'

* Broad lamina of cricoid cartilage
posterior

 Much narrower arch of cricoid
cartilage circling anteriorly.

A
. Facet for
Cricoxd ol anmulagdoon w¢|h
rhila arytenoid cartilage
cartilage Arh
Arway Facet for
articulation with
inferior hom of
thyroid cartilage
Trachea
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Cricoid cartilage

Posterior surface of the lamina has two oval B
depressions separated by a ridge

Faost for ariulation with
aytenoid cartlage

* The esophagus is attached to the ridge

* Depressions are for attachment of the posterior
crico-arytenoid muscles. R’dge

e Has two articular facets on each side

Facet for articulation
with inferior horn of
thyroid cariage

* One facet is on the sloping superolateral surface
and articulates with the base of an arytenoid
cartilage;

|

Degyessions

. The other facet is on the lateral surface near its o EISeWer Drake et a: Gray's Anatomy for Students - wiw,studentconsult.com

base and is for articulation with the inferior
horn of the thyroid cartilage




hyroid cartilage

The largest of the laryngeal
cartilages

It is formed by a right and a
left lamina

Widely separated posteriorly,
but converge and join
anteriorly

Posterior margin of each
lamina is elongated to form a
superior horn and an inferior
horn

A ,
q» Lateral thyroid ligaments

" l

Right lamina Leftlamina | ,‘

Superior
thyroid notch

Superior
horn

Superior
thyroid
tubercle

Oblique line

Laryngeal _Infirior hom
prominence

/ Facet for ¢cricoid

Infarior thyroid (medial surface

h ] .
! Inferior thyroid tubercle of hom)
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hyroid cartilage

Most superior point of the site of fusion B
between the two laminae is the laryngeal
prominence ('Adam's apple')

Angle between the two laminae is more acute
in men (90°) than in women (120°)

4900
Superior to the laryngeal prominence, the 0120

superior thyroid notch separates the two
laminae

8 — Inferlor hom —

Superior thyroid notch and the laryngeal

prominence are palpable landmarks in the s SUPEIION O
neck
Postarior
Less distinct inferior thyroid notch in the (©) Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

midline along the base of the thyroid cartilage.




hyroid cartilage

The medial surface of the inferior horn has a facet
for articulation with the cricoid cartilage;

The superior horn is connected by a ligament to
the posterior end of the greater horn of the hyoid
bone.

Lateral surface of lamina is marked by a ridge (the
obligue line), which curves anteriorly from the
base of the superior horn to the inferior margin of
the lamina.

Ends of the oblique line are expanded to form
superior and inferior thyroid tubercles

The oblique line is a site of attachment for the
extrinsic muscles of the larynx (sternothyroid,
thyrohyoid, and inferior constrictor).

A ,
'} Lateral thyroid igaments

| l

Right lamina Leftlamina [ |

Superior
thyrold notch

Superior
horn

Superior
thyroid
tubercle

Oblique line

Laryngeal
prominence

Inferior hom

Facet for cricoid
(medial surface
of hom)

Inferior thyroid /

notch : :
Inferior thyroid tubercle
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Epiglottis

Is a 'leaf-shaped' cartilage attached by its stem
to the angle of the thyroid cartilage

Projects posterosuperiorly from its attachment
to the thyroid cartilage.

The attachment is via the thyro-epiglottic
ligament in the midline between the laryngeal
prominence and the inferior thyroid notch

The upper margin of the epiglottis is behind
the pharyngeal part of the tongue.

The inferior half of the posterior surface of the
epiglottis is raised slightly to form an epiglottic
tubercle.

Anterior surface Postenior surface
of epiglottis of epiglottis

A

Right thyroid
lamina

Epiglottic
tubercle

Thyro-epiglottic
ligament
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Arytenoid cartilages

* Two arytenoid cartilages are pyramid-

shaped cartilages with three surfaces Ao e o

comiculate cartlage Postaror Surface

Apei
/

* Base of arytenoid cartilage and an Apex

of arytenoid cartilage
Anerlateral surface ./

. . . Depression for atachment of vestoulas gament
* The base of arytenoid cartilage is

concave and articulates with the facet on
the superolateral surface of the cricoid
cartilage;

Medialsurfaee
Ridga on antaolteral surface

lusculr procss

* The apex of arytenoid cartilage

: . . . Voodlprocess
articulates with a corniculate cartilage;

B (c0ncave = for atulation with ook

Depression for atachment of vocals muscles

* The medial surface of each cartilage , |
faces the other; () Elsevier Drake et ol Gray's Anatomy for Students v studentconsult com




Arytenoid cartilages

At st o

Apei
/

* The anterolateral surface has two
depressions, separated by a ridge, for
muscle (vocalis) and ligament
(vestibular ligament) attachment.

Aot urface —

« The anterior angle of the base of — Depression foratachment of vestibul lament

arytenoid cartilage is elongated into a
vocal process to which the vocal
ligament is attached

Medialsurfaee
Rldge on anteroataal surface

sty process

Vical process
Basa (ooneave - for atcutation with ¢ricoid)

e The lateral angle is simiIarIy y Depression for atachment of vocals muscles

elongated into a muscular process for
attachment of the posterior and

lateral crico-arytenoid muscles. () lsevier. Drake ek al: Gray's Anatomy for Students - wivw studentconsult com




Corniculate and Cuneiform

The corniculate cartilages are two small
conical cartilages

Bases articulate with the apices of the
arytenoid cartilages

Their apices project posteromedially
towards each other.

The Cuneiform are two small club-
shaped cartilages

Lie anterior to the corniculate cartilages

Suspended in the part of the fibroelastic

membrane that attaches the arytenoid
th ee pl gl ottis © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Ligaments




Extrinsic ligaments

* Thyrohyoid membrane

* Hyo-epiglottic ligament

* Cricotracheal ligament




Thyrohyoid membrane

* Tough fibroelastic ligament that spans
between the superior margin of the
thyroid cartilage below and the hyoid
bone

Lateral Ayothyroid leoament
Internal ﬂ-xr\’u)-.:l Nevee
Cartidago trnlicva

Swperior largngeal artery

Sugerior cornu

Thywroid neteh

» Attached to the thyroid laminae and
adjacent anterior margins of the
superior horns

—— ONligwe line

e Cove elastions (lateral parts)

* Ascends medial to the greater horns and
posterior to the body of the hyoid bone
to attach to the superior margins of
these structures.

e M iddlle ermicothyroid Nosmenst

InSerior corne

* An aperture in the lateral part of the
thyrohyoid membrane on each side is
for the superior laryngeal arteries,
nerves, and lymphatics




Thyrohyoid membrane

* The posterior borders of the
thyrohyoid membrane are
thickened to form the lateral
thyrohyoid ligaments.

e Also thickened anteriorly in the
midline to form the median
thyrohyoid ligament.

* Occasionally, there is a small
cartilage (triticeal cartilage) in
each lateral thyrohyoid ligament.

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

Hyo-epiglottic igament

Triticeal
cartilage

Aperture for
internal branch of
superior laryngeal
nerve and
associated artery

! NThyrohyoid
membrane

L Median thyrohyoid
ligament

Cricotracheal ligament




Extrinsic ligaments

* Cricotracheal ligament runs
from the lower border of the
cricoid cartilage to the
adjacent upper border of the
first tracheal cartilage.

* The hyo-epiglottic ligament
extends from the midline of
the epiglottis,
anterosuperiorly to the body
of the hyoid bone.

Hyo-epiglottic igament

Triticeal
cartilage

Aperture for

internal branch of

| superior laryngeal
nerve and

| .

associated artery

Thyrohyoid
|  membrane

#— Median thyrohyoid
ligament

Cricotracheal ligament
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Intrinsic ligaments

* The fibro-elastic membrane of larynx links together
the cartilages and completes the architectural
framework of the laryngeal cavity

* It is composed of two parts-a lower cricothyroid
ligament and an upper quadrangular membrane.




Crlcothyr0|d ligament

Cricovocal membrane or cricothyroid membrane

* Attached to the arch of cricoid cartilage and extends
superiorly

* Endin a free upper margin within the space enclosed
by the thyroid cartilage

* Upper free margin attaches:
* Anteriorly to the thyroid cartilage;

* Posteriorly to the vocal processes of the arytenoid

cartilages.
Vocal ligament

* The free margin is thickened to form the vocal
ligament, which is under the vocal fold (true 'vocal
cord’) of the larynx.

Cricothyroid ligament

* The cricothyroid ligament is also thickened anteriorly Michen cricomyrond pamnent

to form a median cricothyroid ligament (© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com

* In emergency situations, the median cricothyroid
ligament can be perforated to establish an airway




Quadrangular membrane

Runs between the lateral margin of the
epiglottis and the anterolateral surface of
the arytenoid cartilage

Attached to the corniculate cartilage

Free upper margin and a free lower
margin

Free lower margin is thickened to form
the vestibular ligament under the
vestibular fold (false 'vocal cord’)

- Am\ay
Hyo-epiglottic \ Y
ngamenl

/‘
i‘f 4

) |
~‘, |
!

f Quadrangular membrane
! 4 / (left)
i1
kB \
4 Cuneiform cartilage

Corniculate cartilage

Arytenoid cartilage

Vastibular ligament (cut away)
@© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Quadrangular membrane

* Vestibular ligament is
separated from the vocal
ligament below by a gap

Quadrangular membrane

* When viewed from above the
vestibular ligament is lateral
to the vocal ligament

Cricothyroid ligament Muscular process
of arytenoid
Vocal process of arytenoid
Comiculate cartilage

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




Cartilage and Ligaments

epiglottis

lateral thyrohyoid ligament

thyrohyoid ligament igl is
lateral thyrohyoid

ligament hyoid bone

thyrohyoid membrane

superior cormu thyrohyoid ligament

oblique line

lamina of thyroid cricothyroid ligament
cartilage

cricothyroid igament
inferior cormu

= cricothyroid muscile

svediineatibinie

arch of cricoid
cartilage

SEmetiaanLasn’

2 trachea
cricotracheal igament lamina of cricoid cartilage arch of cricoid cartilage

A (=]

epiglottis hyoepiglo
greater cornu of
hyoid bone

thhyrohyoid membrane

ic ligament

epiglottis
greater cornu of hyoid

body of hyoid bone bone

superior cormnu of
thyroid cartilage

aryepiglottic fold
cuneiform cartilage
corniculate cartilage
arytenoid cartilage

corniculate 5
cartilage I thyrohyoid membrane

. thwroid cartilage
arytenoid . =

cartilage right vestibular fold
right vocal ligament
lamina of thyroid

4 muscular process
cartilage P

cricothyroid ligament
vocal process
arch of cricoid

cartilage

muscular process lamina of cricoid
cartilage
ARARARRERTARAN AN

trachealis muscle RS AT AA NIRLEAAY

C D




Laryngeal joints




Cricothyroid joints

e Between the inferior horns of the thyroid
cartilage and the cricoid cartilage, are
—. ,'I ")

synovial

* Surrounded by a capsule and is reinforced
by associated ligaments

* Enable the thyroid cartilage to move
forward and tilt downwards on the

cricoid cartilage

Vocal ligament
Forward movement and downward
Cricothyroid joint

rotation of the thyroid cartilage effectively
lengthens and puts tension on the vocal ¢ e e et o Gay's ntomy for Students - v studentconsltcom

ligaments




Crico-arytenoid joints

Between articular facets on the
superolateral surfaces of the
cricoid cartilage and the bases of
the arytenoid cartilages

Enable the arytenoid cartilages to
slide away or towards each other
and to rotate

The vocal processes pivot either
towards or away from the
midline.

These movements abduct and
adduct the vocal ligaments

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




Cavity of the larynx




Laryngeal cavity

The central cavity of the larynx is
tubular in shape and is lined by
mucosa

Support is provided by the fibro-
elastic membrane of larynx and by
the cartilages to which it is
attached.

The superior aperture of the cavity
(laryngeal inlet) opens into the

anterior aspect of the pharynx just
below and posterior to the tongue

laryngeal inlet is oblique and
points posterosuperiorly

A LBryngeal met b

.~ Epiglottis ~__

' Laryngeal
I j—Cutedgeof m .
[ Out edge of mucosa | \ Wi
{ |
|

4—Cut edge of right
|' thyroid lamina

_» Middie part
of cavlty

Cuneiform
lubercie -

Vestibule

Comiculat
omiculate Vestibular fold

tubercle - Laryngeal saccule :
(mucosa
Laryngeal ventricle overlying
vestibular

" ligament)

Vocal fold
| {mucosa overlying
., /’, vocal ligament)

Interarytenoid
deprassion

Trachea




laryngeal inlet

* Anterior border is formed by
mucosa covering the superior
margin of the epiglottis

* Lateral borders are formed by
mucosal folds (aryepiglottic folds),

* Posterior border in the midline is
formed by a mucosal fold that
forms a depression (interarytenoid
notch) between the two
corniculate tubercles

Laryngeal cavity

inlet of larynx —bounded by upper border epiglottic cartilage,
aryepiglottic folds and interarytencid notch

(b epiglottic cartilage

aryepiglottic
folds

sinterarytenoid notch




* Aryepiglottic folds

* Enclose the superior margins
of the quadrangular
membranes and adjacent soft
tissues

e Two tubercles on the more
posterolateral margin side
mark the positions of the
underlying cuneiform and
corniculate cartilages;

) iy
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sty ol
O (oo

\
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Eplons

Aot o R (1 ot
Clnelorn el !
Ama gl
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Yocdl ork)

Postentr
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Inferior opening

Inferior opening of the laryngeal
cavity is continuous with the
lumen of the trachea

Completely encircled by the cricoid
cartilage

Horizontal in position unlike the
laryngeal inlet

The inferior opening is
continuously open whereas the
laryngeal inlet can be closed by
downward movement of the
epiglottis

A LAryngea niet b
.~ Epighottis -._

lv' ‘ \
@ - Aryepiglottic fold .. [ ?l
/ ~4

\ Laryngeal
saceule

Cut edge of mucosa

Cuneform T—C“‘ edge of right - Midde part
tubercke . 4 "» thyroid amina of cavly
& Vestbule
Comiculate e .
tubercle - “ ) Laryngeal saccule Vestibular fold
(mucosa
Laryngeal ventricle overlying
\e vestibular

= lgamen)

’ , ‘;‘l / Inraglotic space '
Interarytenold , "\ i\ Vocal fold
i \ {mucosa overlying

(aprassion Cricoid arch ‘
’ sy vocal ligament)

+—Trachea




Division into three major regions

* The vestibular and vocal folds,
divide it into three major regions-
the vestibule, a middle chamber,
and the infraglottic cavity

* The vestibule is the upper
chamber of the laryngeal cavity

between the laryngeal inlet and
the vestibular folds

» Vestibular folds enclose the
vestibular ligaments and
associated soft tissues;

ARYEPIGLOTTIC
FOLD

(-/

VEST!H R F
P BULA OLD

VESTIBULE

VENTRICLE

\

vVOCAL FOLD
INFRAGLOTTIC
' CAVITY

_vestibule of the larynx

&/ “
hyoid bone /B / e
\\’ F . .
\ s 3 y \
\ ;.:- \
. N J,_//ventriculor fold
[ N =781 “fvocal fold
.y N R
| ; 147 /8 g T vocalis muscle
A /- N7/
-~ _] '." 3 : \\
crcoacon— | N (A 1E)
\f
|

-infraglottic space

THE LARYNX (| §

4 5 ———tf — trachea
{\ i
i1y |




Division into three major regions

* The middle part of the laryngeal Bl
cavity is very thin and is between
the vestibular folds above and the
vocal folds below e PRI

Cut edge of mucosa

* Vocal folds enclose the vocal

. . —Cut edge of right
ligaments and related soft tissues thyroid lamina
below.

Vestibule

Laryngeal saccule

Laryngeal ventricle

* The infraglottic space is the most
inferior chamber and is between
the vocal folds and the inferior

Infraglottic space

opening of the larynx; Cricoid arch —- |

 Laryngeal
~ saccule

ﬂ @ - Middle part

,\ /Ef - of cavity

Vestibular fold
(Mucosa

L overlying

Y vestibular
ligament)

2\ *Vocal fold

I {mucosa overlying
\ | vocal ligament)




Vocal Folds

Consist of :

Vocal ligament

Mucous membrane (stratified squamous)

Vocalis muscle

No submucosa

No blood vessels (white in color)

On each side extend between the vocal
process of the arytenoid and the back of the
anterior lamina of thyroid.

Longer in male which cause the difference of
the pitch of the voice between genders

-vestibular fold

hyoid bone

fat body

vocal ligament

Larynx in
Cross
Section

-vocal folds

cartilage

cricoid




Vestibular folds

e False vocal cords

 Vestibular folds enclose the
vestibular ligaments and ‘vestibular fold
associated soft tissues

* Vlascularised (red in color)

e Fixed and not movable unlike
the vocal cord

* Superior to the vocal cord




Laryngeal ventricles and saccules

On each side, the mucosa of the
middle cavity bulges laterally through
the gap between the vestibular and
vocal ligaments to produce a laryngeal
ventricle

Tubular extension of each ventricle
(laryngeal saccule) projects
anterosuperiorly between the
vestibular fold and thyroid cartilage

Within the walls of these laryngeal

saccules are numerous mucous glands.

Mucus secreted into the saccules
lubricates the vocal folds.

Hyoid Bone

Thyrohyoid
Membrane

False Vocal
Cords

True Vocal
Cords

Ventricle

Vocalis Muscle

Thyroid
Cartilage

Cricoid Cartilage

Trachea




Rima vestibuli and rima glottidis

Vocal fold
Vestibular fold

e Rima vestibuli is a triangular-shaped
opening between the two adjacent
vestibular folds at the entrancetothe , ./
mlddle Chamber Comiculate tubercle

Aryepiglottic fold

Interarytenold fold

* Apex of the opening is anterior and its
base is posterior

* The Rima glottidis is formed by the vocal
folds (true vocal cords) and adjacent
mucosa-covered parts of the arytenoid
cartilages




Rima vestibuli and rima glottidis

Rima glottidis opening separates the
middle chamber above from the
infraglottic cavity

The base of it is formed by the fold of
mucosa (interarytenoid fold) at the
bottom of the interarytenoid notch

Rima glottis is the narrowest part of
the laryngeal cavity

Both the rima glottidis and the rima
vestibuli can be opened and closed by
movement of the arytenoid cartilages
and associated membranes.

Thyrold
carilage
Vocalis m.
m”"m"‘ Rimo gl
Laeral Vocal fold
Bro

cricoarytenold Antenold
muscle cartlage

Cricold cartlage

Posterior

cricoorytenold
muscle

Esophagus




Muscles




Intrinsic muscles

* Adjust tension in the vocal ligaments,
* Open and close the rima glottidis,
e Control the inner dimensions of the vestibule,

* Close the rima vestibuli




Cricothyroid muscles

Fan-shaped muscles

» Attached to the anterolateral surfaces
of the cricoid cartilage and expand
superiorly and posteriorly to attach to
the thyroid cartilage

* Each muscle has an oblique part and a
straight part:

* The oblique part runs in a posterior
direction from the arch of the cricoid
to the inferior horn of the thyroid
cartilage Obiique —

Cricothyroid
muscle

* The straight part runs more vertically =4

from the arch of the cricoid to the

posteroinferior margin of the thyroid
lamina @© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Cricothyroid muscles

Pull the thyroid cartilage forward and

rotate it down relative to the cricoid
cartilage

These actions Tenses vocal cords

Are the only intrinsic muscles innervated
by the superior laryngeal branches of the

vagus nerves

All other intrinsic muscles are innervated
by the recurrent laryngeal branches of

the vagus nerves

Internal view of
fight lamina of
relaxed /1hyroid cartlage
extemal view of ~ Tightvocal /" voual process
fight lamina of ligament (cord) / //
thyroid canilage\ \

_~ ight arytenoid
\ cartlage
|

™ [amina of
B ( Cricoid cartlage
slrelched
‘ right vocal
NN cricotyoig  19ament cor)

muscle




Posterior crico-arytenoid muscles

There is a right and a left posterior
crico-arytenoid

The fibers of each muscle originate
from the Back of cricoid cartilage,
and run superiorly and laterally to
the muscular processes of the
arytenoid cartilage

Abducts the vocal cords by
rotating arytenoid cartilage

Innervated by the recurrent
laryngeal branches of the vagus
nerves

Rima glottidis
Vocal ligaments

Transverse
arytenoid

Oblique
arytenoid

Posterior
crico-arytenoid

Lateral
cricothyroid

ligament
Lateral crico-arytenoid

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




Lateral crico-arytenoid muscles

* Muscle on each side originates
from the Upper border of cricoid
cartilage, and runs posteriorly and
superiorly to insert on the
muscular process of the arytenoid

e Adducts the vocal cords by

internally rotating arytenoid
cartilage

* Innervated by the recurrent
laryngeal

Rima glottidis
Vocal ligaments

Transverse

Posterior
crico-arytenoid

Lateral
cricothyroid

ligament
Lateral crico-arytenoid
(© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




ransverse arytenoid

* Originates from Back and
medial surface of arytenoid
cartilage and insert in the

Aryepiglottic L.

Back and medial surface of ot
opposite arytenoid cartilage

Cuneiform
Tubercle

Transverse

* Closes posterior part of rima  Arytenoid

glottidis by approximating
arytenoid cartilages

e Recurrent laryngeal nerve

Thyroid
Cartilage

Corniculate
Tubercle

Oblique
Arytenoid

Cricoarytenoid
Muscle

Trachea




hyroarytenoid (vocalis)

* From the Inner surface of
thyroid cartilage to the
Arytenoid cartilage

/|, Aryepiglottic muscle

* Relaxes vocal cords

Superior thyroid
notch

Saccule

Thyro-arytenoid
musclke

* Recurrent laryngeal nerve

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




Oblique arytenoid

* From the Muscular process
of arytenoid cartilage to the
Apex of opposite arytenoid
cartilage

* Narrows the inlet by
bringing the aryepiglottic
folds together

* Recurrent laryngeal nerve

& Thyrohyoid
Membrane

Fold
Thyroid
Cartilage
Corniculate
Tubercle

Arytenoid = =1 Arytenoid

Muscle




Thyroepiglottic (aryepiglottic muscles)

* From the Medial surface of
thyroid cartilage to the
Lateral margin of epiglottis
and aryepiglottic fold

* Widens the inlet by pulling
the aryepiglottic folds apart

e Recurrent laryngeal nerve

JI| ,Aryepiglottic muscle

{_-Superior thyroid
.~ notch

Saccule

Thyro-arytenoid
musclke

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




Extrinsic muscles

Elevators of the larynx:
1. Digastric muscle

2. Stylohyoid

3. Myelohyoid

4. Geniohyoid

The larynx moves up in swallowing by these muscles assisted by :
Stylopharngeus, Salpingo-pharngeus, And Palatopharngeus.

Depressors of the larynx :
1. Sternothyroid

2. Sternohyoid

3. Omohyoid




Muscles and Cavity

greater cormu
of hyoid bone

tuberclie

of epiglottis
aryepiglottic
muscie
aryepiglottic
muscle

thyrohyoid
membrane

cuneiform
cartilage
cormniiculate

cartilage
obligue

arytenoid

Aarytenoid cartilage
muscle

thyroid cartilage P S
lamur?a of arytencid muscle
cricoid cartilage
Pposternior

cricoarytencid

trachea musdcle

vocal fold

wvestibular fold

. = - *
rea glottichs
cunesiform cartilage
L o= corniculate cartilage
———

riema glottidis
vocal process
arytenoid cartilage

muscular process

| =3

epiglottss

aryepiglottic
fold
piriform fossa
quadrangular
membrane
saccule
thyroid cartilage
vestibular ligament
vestibular fold
snus
wvocal fold
vocals
vocal ligament
cricothwyroid
ligament
cricoid cartilage

rimma glottidis
first ring of trachea
thyroid cartilage
rma glottidis
vocal ligament
arytenoid cartilage

vocal ligament

wvocalis
lateral cricoarytencoid muscle

Ppostersor cricoarytenoid musscile
transverse arytenoid musscile

oblique arytenoid muscle




Function of the
larynx




Respiration

* During quiet respiration, the

laryngeal inlet, vestibule, rima ?,u.emm.o,,
vestibuli, and rima glottidis are .
(o) p en Vestibular fold
* During forced inspiration the i
aryten0|d Ca rtllages are rotated © Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com
laterally, mainly by the action of .
the posterior crico-arytenoid Forced inspiration
muscles. " ated

and rima glottidis
wide open
« vestibule open

* As aresult, the vocal folds are
abducted, and the rima glottidis
widens into a rhomboid shape,
effectively increases the diameter
of the Iaryngeal airway. @© Elsevier. Drake et al: Gray's Anatomy for Students - www.studentconsult.com




Phonation

When phonating, the arytenoid
cartilages and vocal folds are
adducted and air is forced through
the closed rima glottidis

This action causes the vocal folds
to vibrate against each other and
produce sounds

Can then be modified by the upper
parts of the airway and oral cavity

Tension in the vocal folds can be
adjusted by the vocalis and
cricothyroid muscles.

C Epiglottis

Phonation :
Laryngeal inlet

+vocal folds
adducted and
stridulating as
air is forced
betwaean them

. Vocal folds
o vestibule open

closad
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Effort closure

» Effort closure of the larynx occurs
when air is retained in the thoracic
cavity to stabilize the trunk

* For example during heavy lifting,
or as part of the mechanism for
increasing intra-abdominal
pressure

* The rima glottidis is completely
closed, as is the rima vestibuli and
lower parts of the vestibule

* The result is to completely and
forcefully shut the airway.

D

Effort closure Vastibular

folds closad
o vocal folds and
vestibular folds
adducted
* rima glotticis and
vestibulg closad
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Swallowing

During swallowing, the rima glottidis, the rima E
vestibuli, and vestibule are closed and the Sualyi
laryngeal inlet is narrowed Walowing

The larynx moves up and forward

This action causes the epiglottis to swing
downward to effectively narrow or close the
laryngeal inlet

Epigpts
Syings
oownto
Anytenois

ol |

L]
The up and forward movement of the larynx gaki
also opens the esophagus faoned

) -y
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All these actions together prevent solids and
liquids from entry into the airway




Blood Supply




Arteries

* The major blood supply to the
larynx is by the superior and
inferior laryngeal arteries

* The superior laryngeal artery
originates from the superior
thyroid branch of the external
carotid artery,

* Accompanies the internal branch
of the superior laryngeal nerve
through the thyrohyoid membrane
to reach the larynx.

Internal carotid artery

s\ e

_
:

Superior laryngeal artery

External carotid artery

\
I
u

A
AT
‘4

Thyrohyoid membrane
Superior thyroid artery

Common carotid artery

Thyrold cartilage
Inferior constrictor muscle
Cricoid cartil .Al‘ ol
T ouing ”' /),3 Inferior laryngeal artery
- ' i/ Inferior thyroid art
Trachea ") ‘s ' & g
& |7
— C - (
Thyrocervical trunk Tg f N\ |
5 /'« e
Esophagus -» \ Subclavian artery

7
2 \e@

|

Scalene tubercle onrib |

Rib |
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Arteries

* The inferior laryngeal artery
originates from the inferior thyroid
branch of the thyrocervical trunk
of the subclavian artery

* Together with the recurrent
laryngeal nerve, ascends in the
groove between the esophagus
and trachea

* |t enters the larynx by passing
deep to the margin of the inferior
constrictor muscle of the pharynx;

Internal carotid artery

Superior laryngeal artery

External carotid artery

Thyrohyoid membrane
Superior thyroid artery

Common carotid artery
Thyrold cartilage

Inferior constrictor muscle
of pharynx

Inferior laryngeal artery
Inferior thyroid artery

Cricoid cartilage

Trachea

Thyrocervical trunk

Esophagus Subclavian artery

Scalene tubercle onrib |

Rib |
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Veins

Right internal jugular vein

* Veins draining the larynx
accompany the arteries:

Superior thyroid vein

Thyrohyoid membrane

Superior laryngeal vein

e Superior laryngeal veins
drain into superior thyroid
veins, which in turn drain

into the internal jugular irr gl von ' s
veins Aioht subcin vein ‘

Cricothyroid ligament

Thyroid gland

4
g y
= 1/ £,
|/ S
| 4
\ —
| =74
WL
f

Manubrium of stermum

* Inferior laryngeal veins drain
into inferior thyroid veins,
which drain into the left
brachiocephalic veins.
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Lymphatics
* Lymphatics drain regions above and below the vocal folds:

* Those above the vocal folds follow the superior laryngeal
artery and terminate in deep cervical nodes

* Those below the vocal folds drain into deep nodes
associated with the inferior thyroid artery

* Or with nodes associated with the front of the cricothyroid
ligament or upper trachea.




Innervations




Superior laryngeal nerves

* The superior laryngeal nerves
originate from the inferior vagal ganglia
high in the neck

* They descend medial to the internal
carotid artery and divide into internal
and external branches above the hyoid
bone

* The external branch (external
laryngeal nerve) descends along the
lateral wall of the pharynx to supply
the inferior constrictor of the pharynx
and ends by supplying the cricothyroid
muscle;

internal laryngeal nerve

\

superior
laryngeal
branch of
vagus nerve

exterior
laryngeal
nerve

cricothyroid muscle

recurrent” .
laryngeal
nerve




Superior laryngeal nerves

* The internal laryngeal nerve intornallaryngeal nerve

passes anteroinferiorly to

\

penetrate the thyrohyoid superior
laryngeal
membrane kil

vagus nerve

* Internal nerve is mainly exterior
sensory and supplies the 'a”’ggfj:
laryngeal cavity down to the

level of the vocal folds. cricothyroid muscle

recurrent™ .
laryngeal
nerve




Recurrent laryngeal nerves

* The recurrent laryngeal
nerves are:

e Sensory to the laryngeal
cavity below the level of the
vocal folds;

recurrent

laryngeal nerve
(mucous membrane
removed)

e Motor to all intrinsic muscles
of the larynx except for the recurrent

cricothyroid. arynges




Recurrent laryngeal nerves

Right superior |
laryngeal nerve N,

Larynx—
Right \J

recurrent E :
laryngeal -
nerve

* The left recurrent laryngeal nerve
originates in the thorax whereas
the right recurrent laryngeal nerve
originates in the root of the neck

Y, | Left superior

* Both nerves generally ascend in
the neck in the groove between
the esophagus and trachea

Left
recurrent
laryngeal
nerve

-
1}

* Enter the larynx deep to the
margin of the inferior constrictor




Relations of the larynx

* On each side :

* Carotid sheath (contents), and
lateral lobe of the thyroid gland

* Posterior:

* Pharynx and the right recurrent
laryngeal nerve

e Anterior:

» Skin, fascia and its contents, 4
infra-hyoid muscles

Right vagus nerve —| | |
Thyrohyoid membrane

Cricothyroid muscle

Right recurrent laryngeal nerve

L.

Right subclavian artery

Manubrium

Aortic arch

Right pulmonary artery

A

Inferior vagal ganglion

‘,'—k—'— Superior laryngeal nerve

Internal laryngeal nerve
External laryngeal nerve
f

f Left vagus nerve

Position of vocal folds

Cricothyroid igament

Left recurrent laryngeal nerve

Trachea

P

y
{
\‘I
Left subclavian artery

Ligamentum artenosum

Left pulmonary artery

Pulmonary trunk

Esophagus
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Clinical notes




Thyroidoctomy

 Sectioning of the external laryngeal nerve might
happen in thyroidoctomy

* Due to the close relationship between the external
laryngeal nerve and the superior thyroid artery.

* Produces weakness in voice since the vocal cords
cannot be tensed (criciothyroid M.).




Section of the Recurrent laryngeal

nerve
* 1. Unilateral complete section:

I

* One vocal fold (on the affected
side) in the position midway } U /\
between abducted and (ol seion
adducted o i

el e

* Speech not greatly affected as
the other vocal cord

: e phonatn
compensate for the action.




Section of the Recurrent laryngeal

nerve

2. Bilateral complete
section:

* Both vocal folds in position 9
midway between abducted (e scln
i

and adducted 0
|

* Breathing is impaired since
the rima glottis is partially o
close and speech is lost Il




Section of the Recurrent laryngeal
nerve

* 3. Unilateral partial section :

* This results in a greater degree of
paralysis of the abductor muscles

than of the adductor. -
D Unllrd sk

o rcuren

* Therefore the affected cord is in e

the adducted midline position

e Hoarseness of the voice (the other o
vocal fold compensates the action) L




Section of the Recurrent laryngeal
nerve

4. Bilateral partial section:

* This results in bilateral paralysis of the
abductor muscles

* Therefore the vocal folds are

adducted together in the midline Bl ] e
o eyl
NS

* Acute breathlessness (Dyspnea) and
stridor follow

Al

* Lead to suffocation so tracheostmy is
necessary
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