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Divisions of the Respiratory System
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= Structurally: (according to embryological origin) (==
o Upper respiratory System s e s
= Nose, pharynx and associated Structures e s siue ssaiis

0 Lower respiratory System e e
= Larynx, trachea, bronchi and lungs .. coser eat csisarecn s

o Functlonal_ly: e o
o Conducting zone — conducts air Alog asll log) Luill byl psall i
a8yl ddlggll Olumadly ddlgg)l Osluwadl

= Nose, pharynx, larynx, trachea, bronchi, bronchioles and
terminal bronchioles

o Respiratory zone — site of gas exchange b s s - s e
= Respiratory bronchioles, alveolar ducts, alveolar sacs, and

alveoli il sl LalSYlg il Olglly dpiid] O lopadl]
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FUNCTIONS

1. Provides for gas exchange—intake of O, for delivery to
body cells and removal of CO, produced by body cells.

2. Helps regulate blood pH.

3. Contains receptors for the sense of smell, filters inspired
air, produces sounds (phonation), and excretes small
amounts of water and heat.




The Nose -
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= Consists of the External nose and Internal nose.
= EXxternal nose — portion visible on «eoioe oo oo

Nasal bones
face (bridge of nose)

o Formed of a small bony part — the

~-°2 nasal bones (bridge of the nose)

~ = and a larger cartilaginous part.
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o= All covered by muscles and skin.
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o Its openings are called the
external nares or nostrils. = <> External

28 ol ey nares

o The area just inside the nostrils is
called the wvestibule. Its lower

half is lined by skin. _
Fig.2: The external nose.
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= Internal nose — large cavity beyond the vestibule mostly
lined by respiratory epithelium.
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0 Extends from vestibule to the internal nares. st Sl 23
0 Nasal cavity divided by nasal septum. == = ==
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o The lateral wall has projections that increase the surface
area called conchae. Between these conchae and the
lateral wall are small passages called meatuses.

0 Ducts from paranasal sinuses and nasolacrimal ducts
open into the meatuses of the internal nose. o= e oo

s Il el Old | 8 dumaall &aidll

0 Olfactory epithelium responsible for the sense of smell
lines the roof of the nasal cavity.
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Fig.3: The internal nose (pink boxes).




The Pharynx
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= Funnel shaped tube that starts at internal nares and extends

to the level of the cricoid cartilage of larynx (C6 vertebra).
= Contraction of skeletal muscles assists in swallowing.

= Functions

o Passageway for air and food

2 Resonating chamber

o Houses tonsils

= 3 anatomical regions

2 Nasopharynx
2 Oropharynx
o Laryngopharynx
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Fig.4.

Regions of the pharynx.




The Nasopharynx

= Located posterior to

the nasal cavities and
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Fig.5: The nasopharynx (yellow boxes).
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The Oropharynx
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= Located posterior to the oral cavity with which it communicates. It
allows passage of both air and food. Inferiorly, it extends to the

level of the hyoid bone.

= Anteriorly, in the posterior aspect of the tongue, there’s the lingual

tonsil. Anterolaterally, we have the two palatine tonsils.
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The Laryngopharynx

= Located posterior to the larynx with which it communicates. It
begins at the level of the hyoid bone and ends at the level of the
cricoid cartilage (C6) where it becomes continuous with esophagus.
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Fig.6: The oropharynx (blue boxes) and the laryngopharynx (brown box).
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The Larynx

= Short W _ _ _
responsible for the production of sound. Its Inlet also provides a
protective cover for the airway passages.
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nnecting laryngopharynx with trachea that’s

It lies in the midline
of the neck opposite
C4-C6 vertebrae. At
the level of C6, it
becomes continuous
with the trachea.

The  larynx__ is
formed of cartilages
held together by
ligaments and
membranes and
moved by muscles.
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Fig.7: Structure of the larynx. Left, | ——

anterior view. Right, posterior views.




Cartilages of the Larynx

1. Thyroid: single V-shaped cartilage.
The largest and forms prominence
of the neck called Adam’s Apple.

2. Cricoid: a single ring shaped

cartilage. The lower boundary of
the IarynX"P“"U aadlasdl dal> Ko le aoly Boyac il Bgyasll 2

3. Epiglottis: a leaf-shaped single
=05 Cartilage that’s present at the inlet

axlg Boyad gadl

== of the larynx. Closes the larynx
= when the person swallows.

4. Arytenoid: a pair of pyramidal
cartilages to which the vocal cords
are_attached. Movement of these
cartilages leads to movement of the
cords.

5. Corniculate cartilages (pair).
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Fig.8: Cartilages of the larynx.
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6. Cuneiform cartilages (pair). . s
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= A Tubular passage of air that extends from the larynx to superior
border of TS5 where it divides into right and left primary bronchi.
Between the two primary branchi there’s an angle called carina.

= 16-20 C-shaped hyaline cartilages are found in the wall to keep
the trachea patent. ot 83150 ool e Blel sl 3 C by S e Ul Byt 20-16 4
= The open part of the C faces posteriorly towards the esophagus.

gl slaxily Ll axlgy C By oy zgzaall ciodl

13



The Bronchial Tree
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= Right and left primary
bronchi  pass 10 the oo
corresponding lung.

= Divide to form bronchial
tree: et |
451 50)l il (08

o Secondary lobar bronchi ..
(one far__each Iobe),

Trachea , Carina

Left main bronchus

Lobar bronchi

- a8yl
tertiar (segmental)
bronChI bronCh I OIeS Segmental bronchi
termlnal bronCh|O|eS of middle lobe

= Structural changes with branching: - 2. F19-11: The bronchial tree.
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o Changes in the epithelium. . :os
o Cartilage decreases. As It decreases, smooth muscle
increases_ cludall EMasll sls35 @olass] gag cayyladll a8Ls

= Terminal bronchioles will form Respiratory bronchioles. At
this point gas exchange begins to occur.
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= Two cone shaped organs separated from each other by the heart
and other structures in the mediastinUM. wouw s wsl istas e poss ja ien isa

= Each lung is enclosed by the double-layered pleura (serous
membrane): Parietal pleura (lines wall of thoracic cavity) and
visceral pleura (covers the lungs). A space between them called
the pleural cavity contains pleural fluid to reduces friction.

= Lungs receive Udeoxygenated blood from the pulmonary artery
and “Yoxygenated blood from bronchial branches of the aorta.
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= The right lung is formed of three

7

: " Oblique
Horizontal : .
lobes; whereas, the left lung is fisure BT \, -
formed of two. The left lung also s ¥ B /
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Alveoli |
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= Cup-shaped outpouching . . .. ..
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= Alveolar cells: S5 o) i sl

o Type | alveolar cells (simple
squamous) — main site of gas

exchange.

Alveolar pores
Capillary

Respiratory membrane
Type | alveolar cell
Macrophage

Alveolus
(gas-filled space)

o Type 1l alveolar cells — secrete Type |l alveolar cell

surfactant factor which reduces | Fig.13: Above, alveolar cells.

tendency to coll APSE. - sl oo e s Below, the respiratory membrane.
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= Respiratory membrane: a very thin
cellular membrane separating air_from

blood and across which gas exchange
occurs.
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Red blood cell

Capillary endothelium

Capillary basement
membrane

Epithelial basement
membrane

Alveolar fluid with surfactant

Type | alveolar
cell

Interstitial space




Jo8 pathway [} sl

Nose Oroph
— p nasopharynx ropharynx Larvnaobharvn L Trachea
(External nares - Nasal (just air) _>(food+air) —> yngopharynx —» Larynx —»

vestibule -~ Nasal cavity -
Conchae (superior, middle,

inferior) -
Meatuses) Right main(pri b )
Secondary / Lobar q—— MNINtMainiprimary) broncus @ caring s guis
Tertiary / Segmental Bronchi <4— Bronchi Left main (primary) bronchus
(bronchopulmonary segments ) (three on right because
it's a three lobes)
(two on left because it's
two lobes)
\/
Bronchioles > Terminal bronchioles ——» Respiratory bronchioles ——3» Alveolar ducts
(last part of conducting zone) (first part of respiratory zone) l

Alveoli <&—— Alveolar sacs



