
The larynx is short (1.5 Inch= 44 mm)
Lies

Below the base of the hyoid and the tongue
Anterior to the esophagus
Between C3/4-C7  vertebra in men (from the tip of the epiglottis to  inferior surface of the 
cricoids cartilage)

Boundaries
Superior border: the tip of the epiglottis and the aryepiglottic folds
Inferior Border: the inferior rim of the cricoid cartilage
Anterior boundary:

o lingual surface of the epiglottis
o Thyroid cartilage
o Anterior arch of the cricoid cartilage
o Thyrohyoid membrane
o Cricothyroid membrane

Posterior boundary: cricoid cartilage and the arytenoid region.
Adult Vs Infantile larynx:

Infant larynx is shorter, narrower, more funnel shape, higher
Smaller compared to the body size
The cartilage is softer & can easily prolapse during forced inspiration
The narrowest part is the junction between the Subglottic area with the trachea and even slight 
swelling at this area may result in marked airway obstruction

Larynx in male VS female:
There is a little difference in the size of the larynx between boys & girls
At puberty the AP diameter doubles in men to reach a final diameter of 36 mm in men & 26 mm 
in women
Higher in women

Function of the larynx:
Protection of the entry into the airways (primary function)
Respiration  
Phonation

The larynx is made of:
Hyoid bone
9 cartilages: 3 paired and 3 single cartilages
Ligaments and membranes that connects the cartilage to give it stability

   Anatomy of the larynx

The frame work of the larynx :



2 set of muscles:
o  intrinsic  muscles the control the tension & orientation of the vocal cords
o Extrinsic muscles that adjust the position of larynx during swallowing

Respiratory mucosa: covers the interior  surface of the larynx which is continuous above with the 
pharynx and below with trachea

A-	 Hyoid Bone:
U shaped bone
It is suspended into the styloid process by the stylohyoid ligament
lies beneath the mandible but above the larynx near the level of C3
Provides the upper attachment of many of the extrinsic laryngeal muscles
Suspends the larynx in the Neck
Consists of:
o Body anteriorly from which the greater cornua projects backwards on each side
o The lesser cornua are 2 small conical eminences which are attached to the upper part of the 

body of the hyoid by a fibrous band (at the junction between the body & the greater cornu) & 
sometimes to the greater cornua by way of synovial joint

o Ossification occurs around the puberty

A-	 Cartilage
o 9 cartilages: 3 paired and 3 single cartilages
o Types of cartilage:

Hyaline cartilage: Thyroid, cricoids, arytenoids
Elastic cartilage: Epiglottis, corniculate and cuneiform cartilage

o They have areas of deficiency in the perichondrium
o Ossification timing:

Male: 3rd decade
Female: 4 th decade

o The cartilage is more susceptible to tumor invasion when they are ossified

Ossification/calcification of the larynx cartilage:
Calcification occurs in the hyaline cartilage not in the elastic cartilage
So the following cartilages do not undergo calcification:
1.	 Epiglottis
2.	 Apex of the arytenoid cartilage
3.	 Corniculate cartilage
4.	 Cuniform cartilage
5.	 Pinna
Calcification of laryngeal cartilages start 25 year and ends around 65 
years:
1.	 Hyoid Bone:

6 ossification centers
Starts to ossify shortly after birth
Ossification ends at the age of 2 years

1.	 Thyroid cartilage:
2 ossification center



Single cartilage:
1-	 Thyroid cartilage:

The most prominent & the largest laryngeal cartilage



It acts as the anterior “protective housing” of the vocal mechanism.
It has a shield shape that is made of 2 lamina
The inferior 2/3 of these laminae are fused anteriorly in the medial plane in a wedge shape to 
form a projection called the laryngeal prominence  (adam’s apple)

The angle of fusion: 90 in men  120 in women
So the larynx is more prominent in men because of the smaller angle of thyroid lamina fusion & 
the longer AP diameter
Immediately superior  to the laryngeal prominence is a V-shaped thyroid notch .
It has anterior  attachment of the vocal folds and posterior  articulation with cricoid cartilage .
The superior  border of the thyroid lamina gives attachment to thyrohyoid  ligament
The Inferior  border (on the medial portion of its inner aspect) gives attachment to cricothyroid 
ligament

On the external surface  of the thyroid lamina:
Oblique  line  curves downward, forward from the superior thyroid tubercle (situated at the 
root of the superior horn) to the inferior thyroid tubercle (at the lower border of the lamina).
This line provides attachment for:
1-	 inferior  constrictor muscle of the pharynx
2-	 sternothyroid muscle
3-	 thyrohyoid muscles.

On the Internal surface of the thyroid lamina:
Just below the thyroid notch in the midline is attached the thyroepiglottic ligament
Below the attachment of the thyroepiglottic ligament on each side of midline is attached

Vestibular ligament/false vocal cord
Vocal cords; the fusion of the anterior  ends of the 2 vocal ligaments produce the anterior 
commissure
Vocalis muscles
Thyroepiglottic muscle
Thyroarytenoid muscle

The remaining part of the inner surface of the thyroid cartilage is smooth & lined with loosely  
attached mucus membrane 

Thyroid cartilage horns
The posterior  border of each lamina projects superiorly as the superior horn  and inferior as 
the inferior horn  (L. cornua).

Superior  cornua Inferior  cornua
Long Shorter
Narrow Thicker
curves upwards backwards & medially curves downward & medially
Attached to the lateral thyroid ligament articulation with the cricoid cartilage

Inferior  cornua:
On the medial surface of its lower end is a small oval facet joint for articulation with the 



cricoid cartilage which allows the thyroid cartilage to tilt anteriorly  or posteriorly  in a visor-
like manner
The thyroid cartilage begins to gradually ossify after the age of 20 years:
This process accounts for many age-related changes in pitch and resonance of the voice.

1-	

cricoid cartilage:
Located at C6
It has a signet ring shape
The only cartilage that forms a complete Ring in the respiratory system
It is thicker and stronger than the thyroid cartilage
It forms the Inferior part of the anterior and lateral walls & most of the posterior wall of the 
larynx
Made of:
Arch Lamina
narrow portion wide portion
Located anteriorly Located Posteriorly
1 cm in height 2 cm in height
Articulation :

Arytenoid: Superior surface of the posterior aspect is flattened centrally to provide an 
area of articulation for the arytenoid cartilages.
Thyroid cartilage: Posterolaterally at the junction between the arch & the lamina there is 
Facet for articulation with the inferior cornu of the thyroid cartilage
This articulation forms a visorlike apparatus, allowing rotation in a sagittal plane, which 
opens or closes the anterior cricothyroid space.
Calcification of the posterior part of the lamina can be confused radiologically with F.B

External surface: Vertical  ridge in the midline of the lamina gives attachment to the 
longitudinal muscles of the esophagus & produce a shallow concavity on each side for the 
origin of posterior cricoarytenoid muscle
Inner surface: Lined  entire ly  with mucus membrane  

1-	 Epiglottis:
Thin Leaf like
Covered with pale mucous membrane
Points posteriorly into the hypopharynx
The epiglottic cartilage forms:

o superior part of the anterior wall
o superior margin of the inlet of the larynx.

It is situated:
o At the level of C5
o Posterior to the root of the tongue and body of the hyoid bone
o Anterior to the inlet of the larynx

Anterior surface:
o Forms the posterior wall of the vallecula (vallecula is situated between the base of the 

tongue & the epiglottis)



o Covered with mucous membrane superiorly
o The mucous membrane reflects on to the base of the tongue, forming median 

glossoepiglottic fold & 2 lateral glossoepiglottic fold
Posterior surface:

o Intended by numerous small pits into which mucus gland projects 
o The inferior part of the posterior surface of the epiglottic cartilage that projects 

posteriorly is called the epiglottic tubercle.
Epiglottic attachment:
1-	 thyroepiglottic ligament : attach the inferior part of the epiglottis to the thyroid cartilage 

in the midline just inferior to the thyroid notch
2-	 Hyoepiglottic ligament : attach the anterior surface of epiglottic to the hyoid bone

The space between these ligaments forms the pre- epiglottic space
3-	 Aryepiglottic fold:

o Free fold of mucus membrane
o arise from the side of the epiglottis pass down to the apex of the arytenoids
o lies within them cuneiform cartilage
o separates the glottis from pyriform  fossa
o During swallowing the extrinsic muscles elevates the larynx and the epiglottis flattens 

as it strikes the base of the tongue
Paired cartilage:

1-	 arytenoid cartilage:
The chief moving part of the larynx (muscles that adduct & abduct vocal cords acts by 
moving arytenoids cartilage)
Articulates with posterior  superior  surface of cricoid cartilage
Small three-sided Pyramid made of:
o 3 surfaces:

Posterior Surface:  Concave; Attachment site for arytenoid muscles ( transverse & 
oblique); Covered by the transverse arytenoids muscle
Medial surface : narrow, smooth, and flattened, covered by mucous membrane; form the 
lateral boundary of the intercartilaginous part of the rima glottidis  (posterior part); 
interarytenoid muscle connects the medial surfaces of the these cartilages
Anteriolateral Surface:  irregular situated between the vocal process & muscular 
process, divided into 2 fossa by a crest running from the apex (curves at first 
backward and then downward and forward to the vocal process): the upper triangular 
fossa gives attachment to the vestibular ligament, the lower fossa gives attachment to 
the vocalis M & lateral cricoarytenoid
Apex: superiorly, attached to the aryepiglottic fold is curved backward and medially 
and is flattened for articulation with the corniculate acrtilage
Base: smooth and concave surface articulate with the slopping shoulder of the upper 
border of the cricoid cartilage

this cricoarytenoid joint is a complex synovial joint(shallow ball and socket) with loose 
capsule which allow:

o multiaxial rotation but minimal translation: :moves the vocal process medially & 
laterally

o gliding movement: adduct & abduct the arytenoids 
o the posterior cricoarytenoid ligament prevent forward movement of the arytenoid 

cartilage
o The movement of the arytenoids controls the position and the length of the vocal cords

Muscular process (lateral angle) attached to the posterior cricoarytenoid & lateral 
cricoarytenoid



Vocal process (Anterior angle):  attached to the Posterior 
part of the vocal cord (thyroarytenoid muscle)

1-	 corniculate cartilage  (santorini) :
A pair of small conical nodules
articulate with the arytenoids through synovial joint
They are located in the posterior part aryepiglottic folds

1-	 cuniform cartilage  (wrisberg) :
A pair of elongated pieces of cartilage placed within the aryepiglottic  fold in front of the 
arytenoids cartilages.
So the corniculate  & cuniform cartilages support the aryepiglottic  fold

Extrinsic Ligaments:
1-	 The ligaments connecting the thyroid cartilage with the hyoid bone:

               The Thyrohyoid Membrane:
Stretch between the upper border of the thyroid cartilage & posterior  surface of the body & 
greater horn of the hyoid bone
Made of fibroelastic tissue reinforced by fibrous tissue in the midline as the medial 
thyrohyoid ligament  and Posteriorly the lateral thyrohyoid ligaments .
The lateral ligaments connect the tips of the superior horns of the thyroid cartilage to the 
posterior ends of the greater horn of the hyoid bone.
The ligaments often contain a small nodule of cartilage (cartilage triticea)

Ligaments & membranes of the 



The membrane is piereced by superior laryngeal artery & 
internal branch of the superior laryngeal nerve

1-	 hyoepiglottic ligament: attaches the hyoid to the epiglottis
2-	

Cricotracheal ligament: Connects the lower border of the 
cricoids cartilage with the 1 st tracheal ring

Note that the following structures form a barrier for tumor spread:
o Quadrangular membrane
o conus elasticus
o thyrohyoid membrane
o thyroid pericondrium

Intrensic ligaments
Quadrangular ligament
conus elasticus

Quadrangular membrane cricothyroid membrane

Support Supraglottic glottis and subglottis

Attachment Anteriorly : lateral edges of the epiglottis

Posteriorly : arytenoids

Superiorly : anteriorly: anterior commissure, 
posteriorly: vocal processes of artenoid

Inferiorly : superior border of the cricoid cartilage

Vocal cord 
relation

The inferior free edge is Continuous with:

vestibular ligament (false V.C)

Its medial upper free edge is:

vocal ligament (True V.C)

Other structures The superior free edge: aryepiglottic fold

As it extends inferiorly, it becomes:

Medial wall of the piriform sinus

Thickened anteriorly to form conus elasticus

Mucosal lining of the larynx:



Attachment of the mucous membrane:
Closely attached over:
1-	 posterior surface of the epiglottis
2-	 corniculate cartilage
3-	 cuneiform cartilages
4-	 Over the vocal ligament.
loosely attached: Elsewhere and prone to oedema

Type of mucosal lining:
Most of the larynx is lined by pseudo stratified  ciliated columnar 'respiratory' epithelium.
Structures that is lined with stratified squamous epithelium :
1-	 Anterior surface of epiglottis
2-	 upper 1/2 of the posterior surface of the epiglottis
3-	 upper part of the aryepiglottic fold
4-	 posterior  glottis ( arytenoid)
5-	 vocal folds
6-	 .5 cm below the true vocal cord

Mucous glands distribution:
freely distributed throughout the mucous membranes
particularly numerous on:

1-	 posterior surface of the epiglottis where they form indentations into the cartilage
2-	 margins of the lower part of the aryepiglottic folds
3-	 saccules.
The free edge of the vocal folds do not possess any glands , It is lubricated from the glands within 

the saccules, The squamous epithelium of the vocal folds is therefore prone to desiccation if these 
glands cease to function, for example after radiation

The true vocal cords are made up of 5 layers:
1-	 Epithelium ( stratified, transitional, respiratory):

stratified nonkertinized squamous epithelium
The mucosal cover of most of the upper airway is respiratory epithelium, with numerous 
mucous glands
Over the free edge of the vocal fold, mucosa is adapted for periodic vibration with squamous 
epithelium and no mucous glands; This layer does not contain any mucous glands, and 
hence the mucoid secretions lining the cord must travel from the glands located anteriorly, 
superiorly and posteriorly to the edges of the vocal fold
Note: that the infra glottis surface of the vocal cords has mucus glands

1-	 lamina propria:
A highly  specialized lamina propria separates the epithelium from underlying muscle.
The lamina propria serves as a shock absorber , or impedance matcher, so that the 
epithelium can vibrate freely , without restriction by the bulky underlying muscle.
The lamina propria of the vocal fold contains 3 layers:

Each layer has unique mechanical properties because of varying  densities of elastic and 
collagenous fibers.

A-	 The deep layer: the stiffest, due to a high concentration of collagen fibers.
B-	 The intermediate layer:

like rubber bands
Elastic fibers are most numerous in this layer and gradually  decrease toward the 

True vocal folds:



epithelium and muscle
A-	 The superficial layer:

jelly-like substance, acellular and composed of   extracellualar matrix proteins (hyloric acid), water, 
loosely arranged fibers of collagen and elastin (lowest concentration of both elastic and 
collagenous fibers and offers the least impedance to vibration)
often referred to as Reinke space, although it is not actually a potential space.

1-	 Vocalis muscle (Medial part of the Thyroarytenoid muscle):  inserts into thyroid cartilage as 
broyles’ tendon (serves as a pathway for tumor extension into thyroid cartilage)

the main body of the vocal fold, and very stiff
there is fibrous connection to conus elasticus

So the vocal cords are made of:
Cover: epithelium + superficial layer of the lamina propria
Transition : vocal ligament : intermediate + deep layer of the lamina propria (which are the free upper 
edge of cricothyroid membrane)
Body: vocalis muscle

The vocal fold mucosa and vocal ligament cover:
1-	 the vocalis muscle
2-	 entirety of the vocal process.

Vibration
the cover is the vibratory  part
the anterior  2\3 of the vocal fold is the phonatory, or membranous portion
The posterior  1\3 of the vocal fold is the aphonatory (respiratory), or cartilaginous portion
The max vibratory  part of V.C is at the junction  between the anterior  1/3 & posterior  2/3=middle of the V.C 
membranous part

The true vocal cords have a curved inferior  surface with concavity  directed 
inferiorly  this shape offers minimal resistance to air outflow and resists pressure from above.
Note:

true V.C are triangular in shape
thicker & wider posteriorly
False vocal cords lie superior  & lateral to the true vocal cord
The ventricle of morgagni is a narrow space between the true and false folds



Arytenoids  process is the posterior  attachment for both true & false vocal cords
false vocal cord cannot be closed independently  of true vocal cords

The larynx is subdivided into:
From To

Supraglottic 
area

Epiglottis beginning of the squamous epithelium at the junction 
between the  lateral wall and the floor of the ventricle of 
morgagni (superior border of the true vocal cord)

Glottis area Vertical plan .5- 1cm below the free border of true VC (Junction between 
squamous and respiratory epithelium)

Subglottic 
area

.5 -1  cm below the free border of true 
V.C

Inferior border of the cricoids cartilage

1-	

Supraglottic area:
Made of: Epiglottis, Arytenoids cartilage, Corniculate cartilage, Conieform cartilage, 
Aryepiglottic fold*, Interartenoid notch, False vocal cord
Divided into:
o 1-Vestibule, 2- Ventricle
o 3- Laryngeal aditus: The plane of aditus is directed posteriorly & slightly rostary

o Bounderies:
anteriorly: epiglottis
Laterally: aryepiglottic fold
Posteriorly: tips of corniculate cartilage & interarytenoid muscle

1-	 Glottic area:
It is the narrowest part of the larynx
The anteriorposterior diameter of the glottis: anterior commissurecricoid cartilage
Total length: Adult male= 2.5cm, Adult female= 1.6 cm
The vocal cord and the space between them is called glottis
The Glottis abduct into triangular shape during inspiration; Reduce (adduct) into a slit during 
voice production.
Made of:

Anteriorly: True vocal cord
Posteriorly: posterior third of the vocal cords, the posterior commissure with the interarytenoid muscle, the cricoid 
lamina, the cricoarytenoid joints, the arytenoids, and the overlying mucosa
Superiorly: ventricle

1-	 Subglottic area:
Extends 1 cm below the vocal cords to the inferior surface of the cricoids cartilage
The cricoid cartilage is the skeletal support of the subglottis
So The subglottis is the only point in the airway with a completely rigid diameter

Larynx subdivisions



It has a smaller cross-sectional area than the trachea, so that a 
single foreign body that is small enough to pass through the subglottis does not cause total 
airway obstruction

The spaces around the larynx are filled with adipose tissue & loose connective tissue & are key in 
understanding the spread of tumours within the larynx; tumor may spread more easily through these 
spaces
Pre-epiglottic space:

C-shaped space located anterior to the epiglottis
Bounded by:

superiorly: by the median glossoepiglottic ligament
inferiorly: by the thyroid cartilage
Anteriorly: by the thyrohyoid membrane
posterolaterally by the epiglottis and aryepiglottic folds.

Not part of the larynx, but is an important area for the spread of laryngeal cancer
Paraglottic space:

Space located on either side of the epiglottis
The paraglottic space is lateral to the ventricles
It' encompasses the laryngeal ventricles and saccules
between the laryngeal introitus and the medial wall of the pyriform sinus
Continued with the pre-epiglottic space (the posterolateral extension of the preepiglottic space).
Thus the preepiglottic and paraglottic spaces form a horseshoe-shaped fatty space surrounding 
the internal laryngeal structure
Bounded by:

anteriorly: the mucosa covering the lamina of thyroid cartilage
Posteriorly: the anterior reflection of the pyriform fossa mucosa.
Medially: conus elasticus and quadrangular membranes (vestibular fold)
Laterally: anterior mucosa covering thyroid cartilage + mucosa of medial wall of pyriform 
fossa

Intrinsic muscles :

Spaces in the larynx

Intrinsic muscles



Called intrinsic cause they Originate and insert into on the larynx, connecting elements of the larynx
Function: responsible for altering the length, tension, shape, and spatial position of the vocal folds 
by changing the orientation of the muscular and vocal processes of the arytenoids with the fixed 
anterior commissure.
More interdigitaed than the limb muscles
Fast twitch

Open & close the glottis:
Note:

The posterior cricoarytenoid muscle is the only abductor of the vocal cords
The Transverse arytenoid muscle is the only unpaired intrinsic muscle
Transverse + oblique arytenoid muscle = interarytenoid muscle

Origin Insertion Action
Posterior 
cricoaryteno
id

Posterior cricoids lamina Muscular process of 
the arytenoids 
process

external rotation of the 
arytenoids
rotating the arytenoid out & 
up( lateral &cephalad)
abduct the V.C

Lateral 
cricoaryteno
id

Lateral cricoids arch Muscular process of 
the arytenoid process

Internal rotation of the arytenoid
Medialization & downward & 
forward displacement of the V.C
Adduct v.c

Transverse 
arytenoid

Posterior surface of the muscular 
process + arytenoids

Crosses over and 
attaches to the same
point on the other 
arytenoids Vocal 
process

Adduct v.c
closes the posterior glottis

Oblique 
arytenoid

Posterior surface of the muscular 
process
(superficial to the transverse)

Apex of the other 
arytenoid

Adduct v.c



Control the tension of the vocal folds:
Thyroarytenoid muscle:

2 compartments:
Medial  vocalis muscle = internal intensor of vc : Deeper  & lower part
External:  Small portion inserts on quadriangular  membrane as thyroarytepiglottic  muscle which 
narrows the laryngeal inlet

Thyroarytenoid Cricothyroid
Origin Anterior interior surface of the thyroid cartilage Lateral surface of the anterior arch of the cricoid.

 Fibres fan out & pass backwards in two groups
Insertio
n

Vocal process & anterior surface of the 
arytenoids cartilage

Lower oblique pass:
Backwards & laterally to the anterior border of the 
inferior cornu of the thyroid cartilage.
Anterior straight fibres: ascend to the posterior 
part
of the lower border of the thyroid lamina

Action Shortens, thickens the vocal folds
Stiffness:
a-	 The body of the fold: actively stiffened
b-	 The transition layers: passively slackened
The edge of the fold to be rounded.
drop vocal pitch

the entire fold (all layers):
Elongates, thins the vocal folds
Stiffens the vocal folds

The edge of the vocal fold becomes sharp
Increase the pitch

Note: the thyroarytenoid  has the fastest contraction time due to heavily  myocin content of its fibers
The cricothyroid muscle lengthens the vocal folds by increasing the distance between the angle of the thyroid cartilage and 
arytenoids.
Cricothyroid: The only muscle that is not attached to the arytenoid
Note that both cricothyroid muscle + vocalis  muscle (medial part of thyroarytenoid muscle) are: tensor  
muscles



Alter the shape of the laryngeal inlet:
Aryepiglottic muscle Thyroepiglottic muscle

Continuation 
of

Oblique arytenoid Thyroarteynoid (lateral part)

Origin Posterior aspect of the muscular 
process of the arytenoid

Back of the thyroid prominence

Insertion Aryepiglotic fold Aryepiglottic fold
Action weak sphincter of the laryngeal inlet 

(closes)
Widens the inlet of the larynx pulling the aryepiglottic 
fold apart

Clinical application:
With very strong respiratory demand, the posterior cricoarytenoid muscle continues contracting 
during expiration, after the diaphragm has relaxed. This results in decreased resistance and faster 
outflow of air shortens the duration of expiration increases the rate of breathing.
During most conditions of breathing, respiratory rate is primarily controlled by varying the rate of 
exhalation

Extrensic muscles:
Connects the larynx to other structures
they act as a whole upon the larynx during swallowing
1.	 Depressor (strap muscles):

a)	 Omohyoid (C2+C3)
b)	 Sternohyoid (C2+3)
c)	 Sternothyroid
d)	 thyrohyoid muscles (C1) : can lower the hyoid or elevate the thyroid cartilage( according 

which part is fixed)
1.	

Elevator:
a)	 Geniohyoid: C1
b)	 Mylohyoid : V
c)	 Stylohyoid: VII
d)	 Digastrics muscle : anterior belly V, posterior belly VII
e)	 Pharyngeal muscles (pharyngeal plexus):

a)	 Middle constrictor muscle
b)	 Inferior constrictor muscle

o Pull the larynx superior posterior
o Cricopharyngeus:

Lower part of the inferior constrictor muscle



Continuous muscle
Attaches to each side of the cricoids cartilage
Forms the upper esophageal sphincter

The larynx is supplied by 2 branches of vagus nerve:
a)	 Superior laryngeal nerve:

Exit the nerve at nodose ganglion
Divides into 2 branches:
A-	 External branch (motor): Supply the cricothyroid muscle
B-	 Internal branch (Sensory ):

Carries sensation from at and above the glottis
Enters through the lateral  thyrohyoid  membrane with B.V
Runs submucosally in the pyriform fossa

a)	 Recurrent laryngeal nerve :
Gives motor innervations to all  ipsilateral  intrinsic  laryngeal muscles except  cricothyroid 
(superior laryngeal)
interarytenoid m ( receive bilateral innervations)
Carries sensation from: Glottic & Subglottic  (below the vocal cords) and trachea
Nucleus:

Motor nucleus: nucleus ambiguous
Sensory: nucleus solitaries via nodose ganglion

Nerve supply of the larynx

Ligation of the 
superior laryngeal 
nerve results in:
1.	 Dysphonia
2.	 Loss of sensation 

in the
a)	 Supraglottic 

Recurrent laryngeal nerve paralysis:
a)	 Complete paralysis:

Both adductors (except the cricothyroid) + abductor muscles will 
be paralysied
So the vocal cord will lie in cadaveric position ( intermediate)
There is enough space between V.C so the patient will not develop 
stridor
but no vocal cord movement = difficulty in speech

a)	 Incomplete paralysis:
Abductor will be affected 1st



Course of recurrent laryngeal nerve:
Left recurrent laryngeal nerve:

Descends into the chest with vagus nerve
Leaves the vagus in the mediastinum
Loop around ligamentum arteriosum and aortic arch
Continues upward in the tracheoesophageal groove
Enter the larynx behind the cricothyroid joint

 Right recurrent laryngeal nerve:
The loop occurs around the right subclavian artery
There is 1% of the population with non-recurrent right laryngeal nerve

The course of the left  recurrent laryngeal nerve is longer than the right side
The course of recurrent laryngeal nerve differs between the Right and left side due to embryological  

development
The recurrent laryngeal nerve is the nerve of the 6 th brachial arch
The artery of the 6 th brachial arch on the left is ductus arteriosus which is responsible for pulling the 

recurrent laryngeal nerve on the left side
While on the right side the 6 th segmental artery disappear so the recurrent laryngeal nerve is only 

pulled as inferior as the artery of the 4 th arch (subclavian artery)
Incidence of injury  of recurrent laryngeal nerve :

Thyroidectomy: equal for right+ left
Chest surgery: left more the right

Arterial supply:
Superior thyroid  artery: branch of external carotid artery
Inferior thyroid  artery: branch of thyrocervical trunk

Venous drainage:
Superior  thyroid vein +Middle  thyroid veins : join the internal jugular vein
inferior  thyroid vein: empties into the left brachiocephalic  vein.

 Lymphatic drainage :
Lymphatic drainage is separated into upper and lower drainage groups by the vocal folds
The larynx above the vocal folds  (supraglottic):

drain by vessels that accompany the superior laryngeal vein and pierce the thyrohyoid 
membrane emptying into the upper deep cervical lymph nodes + pre-epiglottic

The larynx below the vocal folds  (glottis & supglottic) :
drain into the lower deep cervical chain often through prelaryngeal  and pretracheal nodes.

The vocal folds themselves:
firmly bound down to the underlying vocal ligament and there are no lymphatics present in 
this plan

Non-recurrent recurrent laryngeal  nerve is likely to be associated with anomalous Rt Retro-esophageal  
Subclavian artery  in which Rt subcalvian artery arise from descending part of the aorta then pass behind 

Blood supply

Infants vs adult larynx



Infant Adult
Inlet orientation Less oblique which predispose to 

aspiration
Subglottic orientation Downward & backward Vertically oriented

This high position brings the epiglottis and the palate into close proximity (overlap)
This overlap leads to formation of 2 separate paths: 1st for feeding, 2nd for breathing
The child can: drink fluid & breath in the same time (obligatory nose breather in the first few months 
of life)
this overlap is usually constant but may be interrupted during: crying, swallowing of dense bolus
The tongue in high larynx is entirely intra-orally

Location of the epiglottis 
tip

Basiocciput/C1 C3/C4

Location of the inferior 
margin of the cricoid 
cartilage

C4 C7

The larynx starts to descend at the 2nd year & reach the final position at adulthood
At birth: C4 At 2 years: C5 At 5 years: C6  At 15 years: C7
This descend is the result of the cranial cavity expansion
The epiglottis & soft palate will no longer overlap (so in children older than 3 years the epiglottis can 
no longer approximate the soft palate even during maximum swallowing)
There will be creation of the oropharynx (supralarngeal space)
The low larynx allows expanded supralaryngeal pharynx (oropharynx) which:

o serves as resonating chamber for modifying the fundamental frequencies of speech sounds
Infant cannot enounce full range of vowel sounds because the high larynx limits the vocal tract
The posterior part of the tongue will make the upper Anterior wall of the pharynx
The epiglottis in adults:

Becomes largely vestigial structure
So patients who had partial/full epiglottectomy don’t develop difficulty in swallowing

The digestive & respiratory system will cross over so breathing & eating can't occur in same time
predisposing to: 1- chocking  2-aspiration of regurgitated food

relationship of the hyoid 
bone to the thyroid 
cartilage

close approximation of the larynx to the 
hyoid

larynx size ratio 1/3 of the adult larynx but it is proportionally larger than the adult larynx 
compared with the rest of the tracheobronchial tree

Vocal cord consistency 1/2 the vocal cord is cartilaginous 
(vocal process of the arytenoid)

1/3-1/4th of the V.C is 
cartilaginous

AP dimension of Glottis 
opening (Vocal cord length)

6-8mm Male 24 mm
Female 16 mm

Posterior transverse 
dimension

4mm

Subglottic AP diameter
Mature neonates 4.5-5.5 mm (narrowest part of URT in children)
Premature neonates 3.5 mm (So if the tip of bronchoscopy of 3 mm in diameter could not pass 

through the subglottic area the child is diagnosed to have congenital 
subglottic stenosis)

Epiglottic configuration 
changes

Omega shape, Softer, Narrower
More acute angle between the epiglottis 
& glottis

Thyroid cartilage angle 110-120 90 in male
Stay the same in female

Collapse of laryngeal 
cartilage

Easily collapsed because it is softer



Tracheal diameter Premature 3mm
Fully mature 6 mm

25mm

Treacheal ring 2 mm wide
Average distance between 
the glottis & tracheal 
bifurcation

5.7cm 12 cm (tracheal length)



The predisposing factor for chocking in adults:



1.	 Low position of the larynx allows Crossing over of the digestive & respiratory system which allow a 
bolus of food to lodge easily in the laryngeal aditus

2.	 The crossing allows more frequent in coordination of these activity than is usually in mammals 
with largely separated tracts

3.	 The expanded oropharynx allows large bolus of food to be passed over the larynx over swallowing 
rather around it into the pyriform fossa

Narrowing the lumen in infants:
Circumferential mucosal edema of 1 mm within the larynx of an infant narrows the subglottic space 
by more than 60%.
edema will cause a marked diminution in potential airflow (Poiselleure's law states that flow is 
inversely proportional to radius)

Movement of the vocal cords during quite respiration: Inspiration=abduct; Expiration= adduct
posterior cricoarytenoid muscle contraction:

begin to contract with each inspiration before activation of the diaphragm
Widen the glottis during inspiration
Ceases only during: sleep; deep anesthesia
its action varies with the respiratory needs:
1.	 quiet breathing: imperceptible during unlabored breathing
2.	 With increasing respiratory drive: increases proportionately with diaphragmatic activity.
3.	 During strong respiratory demand: continues contracting during expiration after the 

diaphragm has relaxed, thus delaying expiratory adduction and facilitating the outflow of air.
Differences  between posterior cricoarytenoid muscle contraction and diaphragmatic behavior:  
(oppose)

When the upper airway is partially  occluded, inspiration generates negative  airway pressure, 
which is a potent stimulus to the posterior cricoarytenoid muscle  to dilate the upper airway.
In contrast, the diaphragm responds by: decreasing inspiratory force (force of contraction) 
increasing the duration of inspiration.
Note:

Increasing diaphragmatic force increases the negative pressure, favoring airway collapse.
So to inspire the same volume, the diaphragm extends the duration of inspiration
PCA and the diaphragm contraction have opposing effects on patency of the lumen. PCA 

contraction dilates the airway, opposing the effects of the diaphragm.
Laryngeal spasm:

Occurs in response to mechanical stimulation (by secretions) of the larynx
Mostly occurs under light anesthesia
Results in: Apnea, Bradycaria, Hypertension
Treated by: Positive-pressure ventilation through a bag/mask, 100% O2, succinylcholine

The sound is produced when air is forced out the lungs through an adducted larynx
Phases of speech:  Pulmonary, Laryngeal, Oral
Phonation requirements:

1.	 Breath support (Not necessary normal vital capacity)
2.	 Vocal cord approximation (not tight closure)
3.	 Favorable vibration prosperities (normal lamia propria)
4.	 Favorable vocal cord shape
5.	 Control of vocal cord length and tension (not necessary to be tight V.C)

Phonatory vibration of the vocal cords:
1.	 Mucosal upheaval moves from caudal to rostral
2.	 Vocal folds separate at mid cycle
3.	 Vocal folds change shape

Breathing and the larynx

Larynx and phonation



4.	 The inferior vocal fold edge touches first
Vocal cord vibration:

vocal folds vibrate at rates of 75 to 1000 cycles/second
Vibration involves the V.C cover and the body is stationary
Vibration propagate by subglottic  air forces
Reinke's  edema interfere with mucosal wave

Vocal cord lubrication Affected by: air flow, Subglottic pressure
Parameters of voices:

1.	 Loudness:
a)	 Subglottic air pressure
b)	 Glottal resistance
c)	 Rate of airflow
d)	 Amplitude of vibration

1.	 Pitch:
a)	 Length of V.C
b)	 Tension of V.C
c)	 Cross sectional mass of the V.C
d)	 Frequency

1.	 Quality:  Symmetry of vocal fold vibration

Coughing is the process by which material is expelled from the airway
Cough reflex consists of 4 phases:

1-	 rapid inspiration
2-	 forceful closure of both the vocal and vestibular folds : Air pressure is then built up below the 

adducted folds as the diaphragm ascends spasmodically until the folds separate explosively and 
mucus or foreign material is expelled

3-	 exspiration
4-	 cessation

General notes:
True vocal cord has a curved inferior  surface with concavity directed inferiorly, this shape offers:

Minimal Resistance to air outflow
Resists pressure from above (resist a pharyngeal pressure of 150mmHg)

The false vocal cord function:
Mainly: mechanical flap valve preventing egress of air (resists tracheal  pressure of 30mmHg)

Helps produce the increase in intratracheal pressure needed for coughing, sneezing, 
micturation, parturition
Has little resistance to ingress of air

Useful in preventing aspiration of foreign material by physiological muscular contraction

Cough & larynx

cricoarytenoid unit is the basic functional unit of the larynx, consists of :
1.	 arytenoid cartilage
2.	 cricoid cartilage
3.	 associated musculature
4.	 superior laryngeal nerve
5.	 Recurrent laryngeal nerves.
Preservation of at least one functional cricoarytenoid unit makes it possible to consider an organ 

preservation procedure.
It is the cricoarytenoid unit, not the vocal folds, that allows for physiologic speech and swallowing 

without the permanent need for a tracheostomy after supracricoid laryngectomy



General levels
C3: hyoid bone
C4:

o upper border of the thyroid cartilage
o Bifurcation of common carotid artery

C6:
o cricoids cartilage
o Beginning of trachea
o Beginning of esophagus

T4-T5 : bifurcation of the trachea into left and right bronchus (carina)
General information:

It is completely  encircled by only the 1st ring
The rest of cartilages are deficient  posteriorly
Number of circle 16-20
The thyroid isthmus overlies 2nd to the 5 th rings
Tracheostomy is made by removing the anterior half of the 3 rd or the 4th ring
Blood supply is from:

Inferior thyroid artery
Bronchial artery supply the thoracic part

EMBRYOLOGY:
The trachea develops from evagination  of the foregut mesenchyme in the 4 th week of development
The incidence of Foreign body  aspiration is equal between the Rt & Lt in children  because: The left 
main bronchus is not obliquely directed as adult

Postnatal development:
Normal ratio of the tracheal cartilage to membranous wall is approximately 4:1
The trachea is approximate 4 cm in length at birth, 12 cm in the adult
The neonatal trachea is more compliant than the adult trachea and therefore more likely  to collapse
The lung continue to grow until the age of 8 years

Vessels that in direct contact with the trachea:
Brachiocephalic artery
Left Brachiocephalic vein
In 10 % of people we have also thyroid ima artery
The thyroidea ima artery:

It ascends infront of the trachea to the lower part of the thyroid gland, which it supplies.
It appears to compensate for deficiency or absence of one of the other thyroid vessels.
The thyroidea ima artery, when present, arises from the brachiocephalic  trunk (innominate 

Trachea



artery).

What is the average tracheal wall mucosal capillary pressure? 20-30 mm Hg.
What is the significance of a thyroidea ima artery to a head and neck surgeon? It can cause excess bleeding while performing a 
tracheostomy.
What is the average fundamental frequency for a child? Adult female? Adult male? 250 Hz; 200 Hz; 120 Hz.
What is the average decibel level of the human voice? 65-75 dB.
What is the maximum range of fundamental frequency for the human voice? 36-1760 Hz.
What is the average maximum phonation time for an adult male? Adult female? 17-35 seconds; 12-26 seconds.
What percent of neonates less than 5 days old have a functioning cough reflex? 25%.
Unlike the glottic closure reflex, laryngospasm is mediated solely by stimulation of what nerve?  
Superior laryngeal nerve.


