Anatomy of Respiratory System
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ThissystemisresponsibleforbringO2intothebodyandgetridcarbondioxide(

CO2)fromthebody.
eTheairentersthebodyfromnostrilsthenpassthroughnasalcavitytothe

pharynx,larynx,trachea,bronchi,bronchioles,thentothealveoliinthelungs.

eRespiratoryepithelium:Respiratorytractlinedwithciliatedpsuedostratified

columnarepitheliumthatcontainsarichpopul



UPPRESPIRATORY SYSTEM

Paranasal Sinuses NASAL CAVITY
(Air Filled Cavities)




The Nasal Cavity

Thenasalcavityisdividedintotwochambersbynasalseptum,
eThenasalseptumformsthemedialwallofthenasalchamber.

eTheanteriorpartofnasalseptumiscomposedfromcartilage,
andtheposteriorpartcomposedfrombone.

eThelateralwallofthenasalcavitycontainsthreeprominentel
evationscalledconchae(superiorconcha,middleconcha,a
ndinferiorchoncha).Thereforethreeairmeatusesareform
edforairpassage,theseareinferior,medile,andsuperiorme
atuses

eTheinferiorandmiddleconchaearelinedbyrespiratoryepith
elium.

eThesuperiorchonchaearecoveredwithspecializedolfactory
epithelium(forsmell=olfection).

eOlfectoryepitheliumaspecializedareaofmucousmembrane
inthesuperiorchonchealocatedintheroofofnasalcavity.



Structures of
Nasal Cavity

1. Superior concha.
2. Middle concha.
3. Inferior concha.

4. Opening of pharyngotympanic
tube.

5. Soft palate.

6. Nasopharynx.

7. Opening of nasolacrimal duct.
8. Opening of maxillary sinus.

9. Opening of sphenoid sinus.
10. Opening of frontal sinus.

11. Opening of anterior and
posterior ethmoidal cell.

Superior concha

Middle concha

Soft palate

Inferior concha

Opening of middle ethmoidal
cells onto bulla ethmoidalis

Opening of posterior ethmoidal
cells into lateral wall of superior meatus

Infundibulum opening of frontonasal
duct that drains the frontal sinus
and anterior ethmoidal cells

Opening of sphenoidal sinus
into spheno-ethmoidal recess

Opening of nasolacrimal duct

floor of hiatus semilunaris

Fig. 8.226, cont'd. Lateral wall of the nasal cavity. B. Covered with mucosa. C. Conchae broken away at attachment to lateral wall.

Opening of maxillary sinus in



Theexternalnares(nastrils)areguardedbynumeroussebaceous,a
ndsweetglandsandlonghairtopreventlargeairborneparticleslikei
nsecttogetin.
eThenasalcavityislinedbymucousmembrane.Themucousmembr
anesecretserousfluidwhichmoistenedtheinhaledair.

eNasalcavityrichinbloodwhichwarmtheair
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Superior concha

Middle concha

Opening of
pharyngotympanic tube

Nasopharynx

Soft palate

Inferior concha

Opening of middle ethmoidal
cells onto bulla ethmoidalis

Opening of posterior ethmoidal
cells into lateral wall of superior meatus

Opening of sphenoidal sinus
into spheno-ethmoidal recess

Infundibulum opening of frontonasal
duct that drains the frontal sinus
and anterior ethmoidal cells

Hiatus semilunaris

Opening of nasolacrimal duct
Opening of maxillary sinus in
floor of hiatus semilunaris

Fig. 8.226, cont’d. Lateral wall of the nasal cavity. B. Covered with mucosa. C. Conchae broken away at attachment to lateral wall.



Medial Wall of Nasal Cavity — The Nasal Septum

Nasal spine of frontal bone

Perpendicular plate of ethmoid bone

Nasal bone Sphenoidal sinus

Pituitary fossa

Septal
cartilage

Nasal crest of maxillary
and palatine bones

INncisor crest YVomer



Functions of the Nose

formaresonatingcavityfornoise.
eltisanolfectoryorganforsenseorder.

eltisapartofrespiratorysystem(itisfunctiontofilter,
warmandmoistentheinhaledairbeforereachest

othelungs



Sinuses (Air Filled Cavities)

1. Frontal sinus.
2. Sphenoid sinus.
3. Maxillary sinus.
4. Ethmoid sinus

Figure 25.3

Paranasal Sinuses. The paranasal sinuses are air-filled cavities
named for the bones in which they are found: frontal, ethmoidal,
sphenoidal, and maxillary.

Frontal

Ethmoidal
Sphenoidal

Maxillary



Cavernous Sinus

Trochlear nerve [1V] Abducent nerve [VI]
Internal carotid artery

Oculomotor nerve [II]

Pituitary gland Dura mater

Diaphragma sellae

Sphencoidal (paranasal) sinus

Cavernous (venous) sinus

Ophthalmic division of trigeminal nerve [V4]

Maxillary division of trigeminal nerve [WVs5]



Tendon of levator palpebrae superioris muscle

Lacrimal gland Lacrimal canaliculi

Medial

Lacrimal
sac

Puncta

Nasolacrimal duct

Fig. 8.77 Lacrimal gland, anterior view.



Functions of Paranasal Sinuses

1. Humidify inhalated air.
2. Warming inhalated air.
3. Clean inhalated air.

4. Sound resonance.

5. Lighten weight of skull.



Structure of
Pharynx

1. Nasopharynx.
2. Oropharynx.

3. Larygeopharynx

PHARYNX AND LARYNX

Torus tubarius
Pharyngeal tonsil

Nasal cavity Pharyngeal recess

Torus levatorius
(fold overlying
levator veli palatini)

Fold overlying

palatopharyngeal
Palatoglossal fold (margin of sphincter
oropharyngeal isthmus) Salpingopharyngeal fold
Palatine tonsil

£ Nasopharynx

—— Palatopharyngeal arch
(overlies
palatopharyngeus
muscle)

Oropharynx
" Laryngopharynx

Tongue
Laryngeal inlet

Lingual tonsils

Vallecula

Choanae

Pharyngeal tonsil

Esophagus

Trachea



Functions of Pharynx

1. Air passage between nasal cavity and larynx.

2. Passage way for swallowed food and drink
between oral cavity and esophagus



Types of Structures in the Larynx (Voice
Box

1. Cartilage-nine piece of cartilage supported by
ligaments and muscles.

2. Skeletal muscle.
3. Ligaments.
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Structures of Larynx

. Thyroid cartilage.

. Cricoid cartilage.

. Arytenoid cartilage.

. Corniculate cartilage.
. Epiglottis.

. Hyoid bone.

. Vestibular ligament.



Larynx latera

Adducted (closed) vocal folds J [ Abducted (open) vocal folds

Anterior

Thyroid cartilage

Cricoid cartilage

Vocal ligaments

Arytenoid cartilage
Corniculate cartilage

Posterior

Base of tongue

Epiglottis
Vestibular folds
Vocal folds
Aryepiglottic fold
Cuneiform cartilage

Corniculate cartilage

Rima glottidis

(b) Laryngoscope view

igure 25.5

ocal Folds. The vocal folds (true vocal cords) are epithelium-covered elastic ligaments extending between the thyroid and arytenoid cartilages.
These folds surround the rima glottidis and are involved in sound production. Adducted (closed) and abducted (open) vocal folds are shown in (@) a
view of the cartilages and ligaments only and in (b) a diagrammatic laryngoscopic view of the coverings around these cartilages and ligaments.



Functions of Larynx

1. Prevents food and drink from entering
trachea.

2. Conducts air.
3. Produces sound.



Clinical Disorder of Larynx

Inflamed vocal folds =

Vesitibular fold Rima glottidis

A laryngoscopic view shows the inflamed, reddened vocal =
characteristic of laryngitis. ' T



TRACHEA, BRONCHIAL TREE AND ALVEOLI

l. Structures of the Wall of Trachea

1. Mucosa.

2. Submucosa and glands.
3. Muscularis mucosa.

4. Tracheal cartilage.

5. Anular ligaments.



Larynx — Thyroid

cartilage

Cricoid
cartilage

Anular
ligament

Tracheal
cartilage

rachea—

Left primary
bronchus

Right
primary
‘bronchus

Anterior view

Figure 25.7

Trachealis muscle

Esophagus

Lumen of trachea
Trachea

Pseudostratified
ciliated columnar
epithelium

C-shaped cartilage

Mucus layer

Movement
of mucus @
toward 4
pharnyx
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propria

Particles t
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Gobilet cell
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ciliated columnar
epithelium

(c) Microscopic view of tracheal lining

Trachea. (a) The trachea connects the larynx superiorly and the primary bronchi inferiorly. (b) A cross-sectional photomicrograph shows the
relationship of the trachea (anteriorly) and the esophagus (posteriorly). The wall of the trachea is supported by C-shaped rings of cartilage. (c) The
trachea is lined with a pseudostratified ciliated columnar epithelium that propels mucus and debris away from the lungs and toward the pharynx.



NMucus
NMucosa

Submucosa

Swollen Submucosa
Mucosa

Narrovwed airvway
Exira miucous
secretion

Aiarvway during
an asthma atiack

Airway involvement in asthma.
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Structures of Bronchial Tree

. Primary bronchus.

. Secondary bronchus.

. Tertiary bronchus.

. Small bronchus.

. Bronchiole.

. Terminal bronchiole.

. Respiratory bronchiole.
. Alveolar duct.

. Alveolar.



Structures of the Wall of Bronchiole

1. Mucosa.
2. Submucosa and glands.
3. Muscularis.



sFIGURE 23-10 The Bronchi and Lobules of the Lung. Tracrea Cartilage rings
1

(a) The branching pattern of bronchi in the left lung,
simplified. (b) The structure of a single pulmonary lobule.
part of a bronchopulmonary segment.
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Bronchi and Lobules of the Lung
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FIGURE =25—71 (Continued) €) The branching patterns of the air-
way during thhe transition form conducting to respiratory airvway are
drawn (not all divisions are drawn, and drawings are not to scale).




Functions of Bronchioles

1. Conduct air.

2. Smooth muscle in the walls allows for
bronchoconstriction and bronchodilation.



Structures of Alveolar Duct and Alveoli

1. Type | Alveolar cell called Squamous alveolar
cell.

2. Type Il alveolar cell.

3. Alveolar macrophage called dust cell.
4. Elastic fibers.

5. Smooth muscle.

6. Capillaries.



Each lung contains about 150 million alveol,.

Function: the alveolus is the site of gas
exchange "the functional unit of respiration”



Respiratory Membrane

Thin wall between the inhalated gases within
the alveolar lumen and blood capillaries,

consist from:

1. Alveolar epithelium or cell membrane of type | alveolar
cell.

2. Endothelial cell of capillaries.

3. Fused basement membrane.



Elastic fibers

Smooth muscle

Alveolus

Elastic fibers Septal cell Capillary
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*FIGURE 23-12 Alveolar Organization. (a) The basic structure of a portion of a single lobule. A network of capillaries,
supported by elastic fibers, surrounds each alveolus. Respiratory bronchioles also contain wrappings of smooth muscle that can

change the diameter of these airways. (b) A diagrammatic view of alveolar structure. A single capillary may be involved with gas
exchange across several alveoli simultaneously. 2




Clinical Disorders of Trachea and Alveoli

tumor at the carina

B Right main bronchus

A Carina Right main bronchus

Tumor

Left main bronchus

Fig. 3.48 Bronchoscopic evaluation. A. Of the lower end of the trachea and its main branches. B. Of tracheal bifurcation showing a
tumor at the carina. :



Cystic Fibrosis

Mucus builds up and
blocks the bronchial
tree, leading to chronic
respiratory infections.

Mucus buildup blocks
the pancreatic ducts
and prevents digestive
enzymes from entering
the small intestine.

Cystic fibrosis results in thickened mucus that obstructs both the
respiratory passageways and the pancreatic ducts. -



LUNGS AND PLEURAL MEMBRANES

l. Lungs:

1. Right lung composed from three lobes
a. Super lobe.

b. Middle lobe.

c. Inferior lobe.

2. Left lung is smaller than the righten
and composed from two lobes.

a. Superior lobe.

b. Inferior lobe.




pleural membranes

Parietal pleura
Visceral pleura

Pleural cavity

Parietal pleura

Visceral pleura

Pleural cavity
Diaphragm

Figure 25.11

Pleural Membranes. The serous membranes associated with the
lungs are called the pleural membranes. The parietal pleura lines the
inner surface of the thoracic cavity, and the visceral pleura covers
the outer surface of the lungs. The thin space between these layers is
called the pleural cavity.



Gross anatomy of the lungs

Apex

Superior lobe

Horizontal fissure

Oblique fissure Oblique fissure

------ ~|_Middle
| lobe Cardiac
notch

,,,,,,, Inferior lobe

Base

Right lung Left lung
(a) Lateral views



Pleural Membrane

Serous membrane associated with the lung
consists from:

1. Parietal pleura lines the inner surface of the
thoracic cavity.

2. Visceral pleura cover the outer surface of the
lungs.



Pleural Cavity

The thin space between parietal pleura and
visceral pleura called pleural cavity. Both
pleura secrete a small amount of pleural fluid
.Pleural fluid gives a moist, slippery coating
that provides lubrication, thereby reducing
friction between the parietal and visceral
surfaces as you breathe.



Apex of right lung Trachea

Left pleural cavity

- Right main bronchus

Parietal pleura

Visceral pleura Mediastinum

Costodiaphragmatic
recess

Diaphragm
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Clinical Disorders of Lungs

Left lung

Chest x-ray of a patient with pneumonia in the left lung. A normal lung
appears as a black space on an x-ray because its spongy structure is not
dense. In contrast, a pneumonia lung appears white or opaque on an x-ray
due to accumulation of fluid and cells.



Tungs.




Squamous cell carcinoma

lung with squamous cell carcinoma

section of a
black regions).




