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Mission- Vision- Values

 To Impart evidence-based research
oriented medical education

* To provide best possible patient
care

* To inculcate the values of mutual
respect and ethical practice of
medicine



Professor Umar Model of Integrated Lecture
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Learning Objectives

* Enumerate the components of larynx
* Describe paired and unpaired cartilages of larynx

* Describe Intrinsic and extrinsic muscles of larynx (origin, insertion
nerve supply and action).

* Describe Intrinsic and extrinsic membrane (attachments and
structure piercing the membranes).

e Discuss the movements of vocal cords and their effects on the voice
and respiration.

* Discuss the blood supply and nerve supply of larynx.
* Discuss the applied and the related clinical.



Extent of Larynx

Core Knowledge



Extent of Larynx

Pharyngeal tonsil
(adenoids)

Middle nasal concha
Inferior nasal concha

Soft
Palate |1-Iar q

Mucosal surface
of tongue

Tongue
Oropharynx
Mandible

Epiglottis
Larynx
Esophagus

Trachea

Median section

Cerebellum
4th ventricle
Pons

Medulla oblongata
Anterior arch of atlas
Posterior arch of atlas
Dens of axis

Spinal cord

Body of C6 vertebra

Core Knowledge

Intervertebral disc

Spinous process



Functions of Larynx

Core Knowledge 7



Cartilages

e Thyroid, Cricoid, and
Epiglottic

e Arytenoid, Corniculate,

Pa | rEd and Cuneiform

Core Knowledge

. Epiglottis
. Thyroid cartilage
- Arytenoid cartilages

Cricoid cartilage

. Corniculate cartilages




Thyroid Cartilage
(a) Epiglottis

Hyoid bone

Thyrohyoid membrane

Thyroid cartilage

Laryngeal prominence
(Adam’'s apple)

Cricothyroid ligament
Cricoid cartilage

Cricotracheal ligament

Core Knowledge



Trachea -

Core Knowledge
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Lateral View

® www.kenhu

11



Superior View

Core Knowledge
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Posterior view

Core Knowledge
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Thyrohyoid membrane

Core Knowledge

© www.kenhub.cor
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Cricoid Cartilage

Core Knowledge
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Posterior view

Core Knowledge
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Attachments

Nl-m- :

Core Knowledge
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Cricothyroid joints

Core Knowledge
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Arytenoid Cartilage s
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Core Knowledge
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Arytenoid Cartilage
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Corniculate

Core Knowledge

® www.ke

21



Vocal Ligaments

Core Knowledge
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Conus Elasticus
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Rima Glottidis

Core Knowledge
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Epiglottis

Core Knowledge
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Posterior View
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Function of Epiglottis

Core Knowl
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Thyro-epiglottic ligament

—

Core Knowledge
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Hyo-epiglottic Ligament*

Core Knowledge
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Vestibular folds

Core Knowledge
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Quadrangular Membrane

Core Knowledge
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Aryepiglottic folds
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Structure of Larynx

Greater hom Lesser horn of hyoid

of hyoid
Body of hyoid
Triticeal
< v Thyrohyoid
membrane
Superior |
om ~»— Laryngeal
Thyroid , \ .
ca'yi;:ge Oblique line prominence
Inferior
L Median
cricothyroid
Capsule of :
cricothyroid joint ligament
Cricotracheal
Cricoid |Lamina ligament
cartil Arch
bl 1st
Tracheal
24 cartilages
(A) Right lateral view = 3r

Core Knowled

Tip of greater
hom of hyoid\

Triticeal cartilage. '
Superior horn of \
thyroid cartilage

-;\ { 2 b

Epiglottic cartilage

Laryngeal inlet
P

-

AL
|

Thyrohyoid
membrane

Cuneiform n Aryepiglottic
cartilage ' S ligament"
Corniculate 'ﬁ e Quadrangular
cartilage* £ (o membrane

Posterior
Arytenoid |surface Capsule of
cartilage |Muscular cricoarytenoid
process joint
Inferior horn of
thyroid cartilage Cricothyroid
Keratocricoid (unusual - joint
band of muscle) o | Cricotracheal
J i ligament

Posterior free ends<__|

of tracheal rings | § *Form boundaries

of laryngeal inlet
éaé Posterior view



Interior of Larynx

Hyoid bone Epiglottis

Quadrangular Thvrohvoid
T meyr::)rzne
Aryepiglottic :
muscle a2
‘ | Thyroid cartilage
Laryngeal ventricle | ‘
Thyroarytenoid & —~— l Yoo sgemmont
vocalis muscles /8 &
' Conus elasticus
Lateral
ianod Cricoid cartilage
muscle

[ |

v
Core Knowledge‘ 34



Laryngeal Cavity

Middle part
of cavity

Vestibular fold
(mucosa
overlying
vestibular
ligament)

Vocal fold
(mucosa overlying
........................... vocal ligament)

Trachea
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Laryngeal Cavity &

Middle part
of cavity

Vestibular fold
(mucosa
overlying
vestibular
ligament)

Vocal fold
(mucosa overlying
vocal ligament)
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Laryngeal Ventricles.

Middle part
of cavity

Vestibular fold
(mucosa
overlying
vestibular
ligament)

Vocal fold
(mucosa overlying
vocal ligament)

Trachea
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Laryngeal Cavity

Tongue
Mandible

Epiglottic vallecula \
Epiglottis

\/— Aryepiglottic fold

2 Laryngeal vestibule
Vestibular fold
‘ —— Thyroid cartilage
/ 7 Saccule pritorm fossa (recess)
"\EIIF Laryngeal ventricle
| ~Middle part of laryngeal cavity
‘ )\ Vocal ligaments (opposed)
i / Conus elasticus

Infraglottic cavity

Cricoid cartilage

- :/ ' \ﬂ\L Trachea

(A) Posterior view of coronally-
sectioned larynx (B) Coronal MRI study (Plane indicated in Fig. 8.41A & B)
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Laryngeal Cavity
Epiglottis

Left boundary of Aryepiglottic fold
laryngeal inlet  |Cyneiform tubercle

Epiglottic cartilage

Quadrangular membrane

é-— p ==~
:

L'fhe Vestibular ligament
Corniculate tubercle T . S 4 ”' ular ligamen
| ’ ' ,.; A ‘}& Cuneiform cartilage
fg. [\ A Superior horn of
gy thyroid cartilage
Corniculate cartilage

Arytenoid (cut surface) Arytenoid cartilage, medial surface

Vestibular fold Posterior cricoarytenoid ligament

Ventricle Vocal process of arytenoid cartilage
Vocal fold Vocal ligament Conus
Lateral cricothyroid ligament |elasticus
Lamina of cricoid cartilage

Surgical needle spreading halves of cricoid cartilage

Mucous membrane Tracheal ring

Posterior view

Core Knowledge
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Laryngeal Cavity

Epiglottic tubercle
Greater horn

of hyoid bone sy
Vestibular fold \ "\ ~Laryngeal ventricle

Aryepiglottic fold

Piriform Vocal fold (cord)

recess of ' E: \

laryngopharynx Y
Cuneiform tubercle Rima glottidis

Corniculate tubercle

(C) Posterosuperior view, looking anteroinferiorly
through laryngeal vestibule and rima glottidis

Core Knowledge
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Variations in shape of Rima glottidis

Conus elasticus

Lamina of _ SR
thyroid cartil . \
Vocal ligament—Z2 A 8
Rima glottidis —£_ &= [ ~
Atylnion D) Whisperin
cartilage (D) pering

(A) Normal respiration <
(“resting” position) (C) Phonation

Core Knowledge 41



Laryngeal Muscles

Epiglottis

Cuneiform
tubercule

Corniculate

tubercule

Transverse

arytenoid muscle

Posterior
cricoarytenoid
muscle

Core Knowledge

Aryepiglottic fold

Aryepiglottic
prolongation

Oblique
arytenoid muscle

Cricoid cartilage
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Laryngeal Muscles

e [own e

Innervation

Cricothyroid Anterolateral part of cricoid Inferior margin and
cartilage inferior horn of thyroid
cartilage

External laryngeal nerve
(from CN X)

Stretches and tenses vocal
ligament

Thyro-arytenoid? Lower half of posterior aspect | Anterolateral
of angle of thyroid laminae arytenoid surface
and cricothyroid ligament

Posterior Posterior surface of lamina of
crico-arytenoid cricoid cartilage
Vocal process of

Lateral crico- Arch of cricoid cartilage arytenoid cartilage
arytenoid
Transverse One arytenoid cartilage Contralateral
and oblique arytenoid cartilage
arytenoids®
Vocalist Lateral surface of vocal |psilateral vocal

process of arytenoid cartilage | ligament

Inferior laryngeal nerve
(terminal part of recurrent
laryngeal nerve, from CN X
- see Fig. 8.37)

Relaxes vocal ligament

Abducts vocal folds

Adducts vocal folds
(interligamentous portion)

Adduct arytenoid cartilages
(adducting intercartilaginous
portion of vocal folds, closing
posterior ima glottidis)

Relaxes posterior vocal
ligament while maintaining
(or increasing) tension of
anterior part

Core Knowledge
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Blood supply

Superior thyroid
artery

N

Superior deep
cervical lymph
nodes

Superior laryngeal
artery and vein

Superior thyroid
vein

Cricothyroid artery

Inferior laryngeal
artery

Inferior thyroid
artery

Thyrocervical trunk

Middle thyroid vein

Internal jugular
vein

Inferior deep
cervical lymph
nodes

Right brachiocephalic
vein

Inferior thyroid

veins

Core Knowledge

44



/ ™ Vagus nerve (CN X)

Superior laryngeal
nerve
N e rVe S u | I Internal branch Superior
|__— External branch laryngeal nerve
)
""
(
! Inferior laryngeal
<~ i . y nerve
‘] j;}'—~ ,7:-'=-— Pretracheal lymph
2 S \ nodes
}‘4 _ “ Trachea
!{ i ::;aet;acheal lymph
,;35-:5':-?"—":: &'

Left recurrent laryngeal
nerve

Arch of aorta
Left brachiocephalic
vein
45
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Trachea
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Dens of axis
(vertebra C2)

Pharyngeal tonsil

Nasopharynx ‘ ?
Nasal vestibule —_Ji3 Atlas—vertebra C1
| r'a C h e a Hard palate I ,7' (posterior arch)
Atlas (anterior arch) ’J{TI
e 7, i
Tongue D
% - , Y 2 i | AN S Epiglottis
Geniohyoid 0 e = N R Posterior wall of pharynx
Mylohyoid o W S ‘
—— ¥ Ly e\ cal _\» " — — Retropharyngeal space
Thyroid cartilage
Vocal fold Lamina of cricoid cartilage
Larynx

Cricoid cartilage, arch of Prevertebral fascia

Thyroid gland Tiachea _
Buccopharyngeal fascia

Suprastemal space Spinal cord

Body of T2 vertebra

Thymus }
Brachiocephalic trunk
Left brachiocephalic vein
Esophagus

Trachealis muscle

Manubrium
Sternal angle

Ligamentum flavum

Pericardial cavity
(A) Medial view of right half of bisected head and neck (median section)
Core Knowledge



— Thyroid cartilage

Bronchial Tree

— Median cricothyroid ligament
Cricoxd cartiage

Left principal bronchus

Apical bronchus of superior lobe (B1) Apical bronchus of superior lobe (B1)

Posterior bronchus of supenor lobs (B2) Posterior bronchus of supenor iobe (B2)

Superior lobar bronchus S
Anterior beonchus of superior lobe (B3) —_ Ligrrante ;
Bronchus intermedius —_gpe—=m,

Ty
U

32— Anterior bronchus of supenor lobe (B3)
Linguiar bronchus

1
Migdle lobar bronchus ___— Supenor Ingular bronchus (B4)

Anterior basal bronchus (B3)

___— Infenor ingular bronchus (B5)
Lateral segment of middle lobe (B4) —___

Anterior basal tronchus (B8)

Supercr (apical)
bronchus of
nferior lobe (BS)

Medal segment of middie lobe (B5) —

Lateral basal bronchus (B9) —

' Medial basal bronchus (B7) ~ Lateral basal bronchus {B9)

Posterior basal bronchus (B10)

Core Knowledge
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Tracheal Ring

Small arteries

Gland Lymph vessels

Elastic fibers
Merve

Connective tissue sheath

Cartilage ring

Epithelium

Elastic fibers

Epithelium
Trachealis muscle
MNerve
Esophageal muscle
Lymph vessels
Small arteries Gland

Core Knowledge 20



Relations

Core Knowledge



esophagus thoracic duct

trachea left recurrent laryngeal nerve

Relations

brashicbeptiafio artery left common carotid artery

arch of aorta

right principal bronchus left principal bronchus

esophagus

stomach

descending aorta

lumen of right principal bronchus

Core Know|edge left principal bronchus
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F
Relations

Lf. brachocephalic 2~ RN R 27
14
Lf. phrenic . ) ,_»jc;_bracheocephaéic artery
17 . <k
LCC 4 @
15 @'Rt. Bracheocephalic vein
Lf. vagus 38
24 %
Lf. subclavian
23 53
Lf recurrent laryngeal Rt vagus
22 - A 46
18 39
Thsgracic duct R 20

i
| "l i
M St

Core Knowledge
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. E
Relations

Arch of aorta

9
49

12 B
Lt. Vagus N..

24

Lt. Recurrentlaryngeal N.— )o 5 \

Thoracic duct - 2 -

l c‘:&

- LN

Core Knowledge

i

A

—Rtijgagus N

__Asngus Vein

Es%)hagus

11

54



Blood Supp

Mucosal Trachea
microvasculature Muscular

wall

Ny

— ,i 27
ateral ’ .
ongitudinal ~ '/

Esophagus

anastomosis 3
\ .
Anterior % :
transverse ‘
intercartilaginous ’ Secondary
artery - ~ tracheal
\ \Nm branch to
- posterior wall
E ‘ Primary
\ s esophageal
Submucosal artery
capillary
plexus ™ '
N
: 'D"-\ v
- Primary
tracheal
v &m» * \ artery

Posterior
transverse
intercartilaginous

arery Tracheo-
esophageal

Core Igrr%ywledge
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Imaging

Vertical Integration
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Imaging

k-

Vertical Integration
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Indirect Laryngoscopy

Laryngeal mirror

(A) Indirect laryngoscopy

Vertical Integration
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Indirect Laryngoscopy

Posterior wall of laryngopharynx

(B) Dorsum of tongue

Piriform fossa (recess)

To esophagus

- Mucosa over cricoid

cartilage

- Interarytenoid notch
B - Site of corniculate

cartilages

- Site of cuneiform cartilages
@ Aryepiglottic fold
8- Trachea

Vocal folds

8- ateral walls of laryngeal

vestibule (mucosa over
quadrangular membrane)

Vestibular folds
(medial edge)

Epiglottis

—Median glosso-epiglottic

fold

== Right and left valleculae

Vertical Integration
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Direct Laryngoscopy

Laryngoscope

Vertical Integration
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Valsalva Maneuver

Vertical Integration
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Aspiration of Foreign Bodies
h T

Vertical Integration
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Heimlich maneuver

S gmatic position
for placement of hands

Position of hands
Vertical Integration

63



Heimlich maneuver

Vertical Integration
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Heimlich maneuver

Vertical Integration
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Tracheostomy

Vertical Integration
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Tracheostomy
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Vertical Integration
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Injury to Laryngeal Nerves
Respiration

DD

Vertical Integration
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Motor nerves

Horizontal Integration

Diaphragm

1 -
bt b
¥ i
w1l
A

¥ Larynx

Respiratory
muscles
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Tracheostmised Patient with Respiratory Distress

Always keep extra
tracheostomy tube at bedside
(same / one size smaller)

Present / Reduced

Suction once Patient desaturating

k ‘* [ Check vitals | )
' Remove tracheostomy tube |

v

Stent the stoma with catheter |

4

| Connect to oxygen

Check for air blast

[Tu be blocked / displaced ]

[Juninr staff to call

Check vitals
doctor urgently J l J

: Connect to oxygen

|

If desaturating / blast absent

b !

CALL CODE BLUE
Spiral Integration

70



Communications Skills

Interpersonal Skills in the Workplace

Active L]Stening Affirrr.\ing the speaker as they're talking and asking clarifying
guestions when they're done

CO| Iaboration Facilitating a brainstorm session with teammates to solve a
problem together

Regularly checking in with coworkers and offering space to talk

Em pathy about anything that's challenging them
Fostering an inclusive work environment by listening to
Res peCt everyone's contributions and opinions

Spiral Integration 1



Research

* Open tracheotomy: 3D anatomy

* https://www.sciencedirect.com/science/article/abs/pii/S10431810220006
53

* Tracheotomy is a very common surgical procedure in which an incision is
made in the anterior tracheal wall and skin to create an airway. The
indications for this procedure include prolonged endotracheal
intubation, upper airway obstruction from any cause, improved pulmonary
toilet, and in the setting of certain otolaryngologic procedures to facilitate
access to the oral cavity, pharynx, and larynx, and may in some cases be
required urgently or emergently. The background and basic technique are
described herein, with a focus on anatomic features encountered with the

assistance of 3-dimensional stereoscopic imaging.

72


https://www.sciencedirect.com/topics/medicine-and-dentistry/tracheotomy
https://www.sciencedirect.com/topics/medicine-and-dentistry/incision
https://www.sciencedirect.com/topics/medicine-and-dentistry/tracheal-intubation
https://www.sciencedirect.com/topics/medicine-and-dentistry/tracheal-intubation
https://www.sciencedirect.com/topics/medicine-and-dentistry/upper-respiratory-tract-obstruction
https://www.sciencedirect.com/topics/medicine-and-dentistry/oral-cavity
https://www.sciencedirect.com/topics/medicine-and-dentistry/pharynx
https://www.sciencedirect.com/topics/medicine-and-dentistry/larynx

Learning Resources

* Clinically Oriented Anatomy 9th Edition

by Keith L. Moore (Author), Anne M. R. Agur (Author), Arthur F.
Dalley (Author)

* Netter’s Atlas of Human Anatomy 8™ edition
« Grey’s Anatomy 39" edition
» Kenhub



https://www.amazon.com/Keith-L-Moore/e/B001H6UDTE/ref=dp_byline_cont_book_1
https://www.amazon.com/s/ref=dp_byline_sr_book_2?ie=UTF8&field-author=Anne+M.+R.+Agur&text=Anne+M.+R.+Agur&sort=relevancerank&search-alias=books
https://www.amazon.com/s/ref=dp_byline_sr_book_3?ie=UTF8&field-author=Arthur+F.+Dalley&text=Arthur+F.+Dalley&sort=relevancerank&search-alias=books

Any Questions

74
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