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Respiratory System

Adult anatomy

* Nasal cavity

* Pharynx

 Larynx

 Trachea

*  Primary Bronchi

« Secondary Bronchi
« Tertiary Bronchi

* Bronchiole

« Terminal Bronchiole
* Respiratory Bronchiole
« Alveolar Duct

+ Alveolar Sac

. w“: \ Torus tubarius
e
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" Oropharynx — Palatopharyngeal arch
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Tongue ¥ S
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Lingual tonsits .
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Tarminal bronchiole

Respiratory bronchiole

Alveolar duct

Alveoli Alveolar sacs
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Lata 5th week

»Lateral nasal
process

\\J’

» Medkal nasal
process

1 Late &th week

= Intermaxillary
precess

Nazal fin

Eady 7th week
Primary palate
, Oronassl membrane

palate

= Primitive
choana

- Tongue

Primitive
choana

Palatal
shal

Eartly 7th week
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Nasofrontal prominence

Nasal pit
Intermaxitiary
Procoss

Maxillary prominence

Mandibular prominence

A Early 6th week D Late 7th week

Medial
nasal process

- Lateral
nasal process

- Maxillary prominence

L— Mandibular prominenca Philtrum

B Early 6th week E 10th weak

Nasolacrimal groove

Lateral nasal process

Medial nasal precess

Maxillary prominence

Mandibular prominence

C Early 7th week
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LarynX Pharyngeal arch 4 and 6

Esophagotracheal

: Tuberculum im
ridge  Foregut Esophagus P Lat. lingual swelling

Foramen
cecum
Epiglottal
swelling
buds Laryngeal aryngeal
swellings orifice
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Lower lip _:! -~ Glands

Tuberculum impar Lower lip Tongue ..' % X

Branchial arch ,-;,,*z_e_—.-—j-Camlage

Tuberculum impar

Root of tongue

3 Epiglottis
Foramen

cecum Laryngeal entrance

Epiglottis Arytenoid swelling

Laryngotracheal

groove (glottis) Arytenoid swelling

Epiglottis
Lateral

Arvepiglottic fold glossoepiglottic fold

tubercle
Entrance to larynx

Interarytenoid Arytenoid swelling

notch

Corniculate

tubercle
Interarytenoid

notch

WEEK 10




Epiglottis

Laryngeal

saccule

Middle part
of cavity

Cut edge of right
thyroid lamina

Cuneiform
tubercle

Comiculate : \ ‘. ‘
tubercle + ‘ . - — Vestibular fold

(mucosa
overlying
vestibular
ligament)

Infraglottic space

Interarytenoid

depression Cricoid arch {mucosa overlying

Rima glottidis

Cuneiform tubercle

Comiculate tubercle
il o Interarytenoid fold
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Tubular branching system -controlled by inductive interactions between the mesoderm (RA) and the endoderm (TBX4).

Diencephalon

Yolk sac

Mesencephalon

Rhombencephalon
Pharynx

Respiratory
diverticulum

Liver cords

Septum
transversum
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Future trachea
and larynx
Esophagus

Left and right primary
bronchial buds

—Pleural mesenchyme

28 days

$

Secondary
bronchial buds

30 days

L. Tertiary bronchial
buds

Stomach







Embryonic Period (26 day to 5 week)

*Primary bronchus
*Secondary bronchus
Tertiary bronchus Pharyngeal pouches

Esophagus

" diverticulum
" Tracheoesophageal

Primordia of Trachea
secondary
bronchi

Stomach. —

Liver

S Bronchial bud

~ Primary bladder <
- bronchi R
" Dorsal
pancreatic
bud




Trachea
Lateral bronchi

Trachea
el : Left primary
lobe bronchus

primordia

Right middle Left upper lobe

lobe
primordia

Righ: stem | »
bronchus N\ A Left

Right lower
lobe
primordia

lower lobe

sophagus
Seventh week
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Pseudoglandular Period (5-16 weeks)

14 more branching to form the respiratory tree -producing terminal bronchioles

Bronchiolar bud

Mesenchyme

Bronchus

Columnar
epithelium




Canalicular Period (16-26 weeks) and Terminal Sac Period
(26 weeks -Birth)
*Terminal bronchiole divides into 2 or more respiratory bronchioles

Final branching of respiratory bronchioles associated with dense network of
capillaries -terminal sacs or primitive alveoli.

Blood o
Respiratory Gaptiatios epithelium

Flat endothelium

: = | AR cell of blood
Terminal ¢ ’J 4 capillary

sacs D ==

bronchiolus

Cuboidal
epithelium

Cuboidal
epithelium

Terminal
bronchiolus




Alveolar Period (8 month to 8year)

Maturation of alveoli -thinning of epithelial lining of terminal sac; increase in capillary
network (6-7 branching)

Mature lung has 300-400 million terminal sacs.

«Differentiation

Splanchnopleuric

Respiratory mesoderm
continues until 8 HRpeeD Terminal sac
years old. Terminal

bronchiol\
28-36 weeks

36 weeks—
early childhoo

Mature alveolus [
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Differentiation of cells

« Type |l alveolar cells (pneumocytes): gas exchange
Blood-air barrier
 Type ll secretoryalveolar cells: pulmonary surfactant production

Reticular fiber,

g

Elastic fiber

Type |l alveolar
(septal) cell

Respiratory
membrane

Red blood cell
Capillary endothelium
Capillary basement

Type | alveolar cell -

membrane
Alveolar g 3
macrophage _L— Epithelial basement
D membrane
Red blood cell ———— Type | alveolar cell L
— Interstitial space e T

~ Alveolar fluid with surfactant ELSEVIER



Bronchial bud

Pleuropericardial
fold

Heart

Foregut

L Phrenic
nerve

Pleuropericardial-
fold

Parietal pleura

Fibrous
pericardium—__| tL—Phrenic nerve
Serous L Heart
pericardium—
il
Definitive pericardial
cavity
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Foregut
Bronchial bud

—Phrenic nerve

- Heart

Y Pleural cavity

Lung




Pleuropericardial Membranes

Notochord

vein
Pleuropericardial
fold

Pericardial
cavity

Phrenic nerve

Pericardial cavity

Pleural cavity

Lateral thoracic wall

Pleuropericardial
fold

Fibrous

pericardium

| Pericardial cavity



Foregut

Pericardioperitoneal
canals -

Septum Lung bud

transversum

/
Primitive
pericardial
cavity

Arrow in
peritoneal
cavity

i
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Trachea

Proximal, blind-ending
part of esophagus

Right bronchus Esophagotracheal
fistula

|_eft bronchus ;
Distal
esophagus
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Tracheoesophageal Fistula
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2% <1% 8%

49,

Anatomical vanations of oesophageal atresia and
tracheooesophageal fistula, indicating relative frequency




Have a good day




