
 Development of the nose 
: 

at the 4th week of 
development: 

at the cephalic end (the 
head) certain features 

start to appear (growing  
prominences)  

origin mainly from the first 
two pharyngeal pouches. 

3 growing  prominences: 

 (center)  1-frontal 

    2- two maxillary  (right 
and left) 



nasal placode 
(between maxillary 
and frontonasal 
processes) which gives 
rise to 
nostril "anterior 
opening “ 
Ectodermal in origin  

start growing and 
invaginating to the 
inside (backward 
growth forming nasal 
pits on each side, 

 As a result of that, 
they create two new 
prominences 
1-medial nasal  
2-lateral nasal 
Olfactor(nasal) 
pit:forms the nostril 
and then becomes 
deeper to form a blind 
sac ( the vestibule) 



Frontonasal 
prominence: 

• from the frontal bone down toward the nose, 

• Forms the nasal septum  

Maxillary 
prominence: 

• Grows medially (so they compress the medial nasal prominences toward the 
midline ,and fuse together (the cleft between them is now lost)) 

• Forms lateral part of the upper lip 

Medial nasal 
prominence 

• forms the tip of the nose (and part of the septum) and the Philtrum 

Lateral nasal 
prominence  

• forms the ala of the nose and the lateral wall of the nose. 



Nasal cavities 
development : 

starts at the 
6th week 

After the invagenation into 
the mesenchyme 
:proliferation, canalization 
and death of cells in the 
center occurs (to form a 
cavity)   

the lining epithelium of the 
nasal cavity will be 
endodermal in  origin 

 .The underlying mesenchyme 
will form connective tissue, 
glands and ducts. 

The embryo by now 
has two cavities: 
developing nasal 

cavity and developing 
oral cavity below 

it.These are initially 
separated by 

Oronasal Membrane. 
 Which breaks down, 

and will be replaced 
by the hard palate : 

1- primary 

2-secodary  



The primitive choanae lies 
between the septum and the 
hard palate, on each side of 
the midline (the septum), it 
lies posterior to the primary 

palate. 

the secondary palate is 
formed, the hard palate is 

complete, then we have full 
separation between the oral 

and nasal cavities. 

The primitive choanae will 
mature to become the 

definitive choanae and open 
into the nasopharynx 

The choanae development : 



•Paranasal air sinuses develop 
as diverticula “due to 
proliferation” from 
mesenchyme of the lateral 
nasal wall and extend into 
the maxilla, ethmoid, frontal, 
and sphenoid bones 

means 

•These cavities are formed 
from the lateral wall of the 
nose toward the skull  

•The growth of the cell  
(mesenchyme (from the 
lateral wall of the nose 

so 
•proliferation is going insid 

then canalization will occur, 
this will form a cavity  As the 
proliferation occurs, ducts 
will also be formed 

•They reach their maximum 
size during puberty 

That’s it  

 سهل صح؟”

Paranasal sinuses development : 



Hard palate : 

 Primary 
palate : 

Secondary 
palate 

Incisive foramen is the meeting point 
between the primary and the secondary 
palate, and remains open in embryo so that 
the greater palatine nerve and vessel can 
pass through it. 



medial nasal 
prominence 

maxillary 
prominence 

intermaxillary 
segment is  formed 

 it continues 
developing rostrally 

and forms part of 
the nasal septum 

medial growth of 
the maxillary 
prominences, the 
two medial nasal 
prominences 
merge not only at 
the surface but 
also at a deeper 
level 

This Development has the following components 
1. Labial component: which forms the philtrum of the upper lip. 
(from intermaxillary segment) 
2. Upper jaw component : which carries the four incisor teeth (from 
the maxillary prominence) 

3. Palatal component : which forms the triangular primary 
palate (from 2 medial nasal + maxillary prominences) 

The primary 
palate will 
give rise to 

palatal shelf 
that 

participate 
in the 

formation of 
the 

secondary 
palate 



maxillary prominence 

Two shelf   like 
growth(palatine shelves) 
“medially and backward”  

6th week 

two palatine shelves direct 
obliquely downward on each 

side and participate in 
forming  the tongue 

6th week, 

they become horizontal and 
fuse forming the secondary 

palate. 

7th week 

Anteriorly, the shelves fuse 
with the triangular primary 

palate, and the incisive 
foramen is the midline 

landmark 

At the same time as the 
palatine shelves fuse, the 
nasal septum grows down 
and joins with the cephalic 
aspect of the newly formed 

palate 

The union of the 2 folds of   
the soft palate grow 

posteriorly from the edge of 
the palatine process to form 

the soft palate and the 
uvula.8th week 

2 parts of the uvula fuse in 
the midline  

11th week 

The hard palat  



 مهم جدا

Cleft lip 

Uni  or bi-lateral  

failure of fusion 
between the medial 

nasal prominence and 
maxillary prominence  

failure of fusion 
between medial nasal 

prom. and lateral 
nasal prom. . 



Cleft Palate 

Defects in FUSION of the 
palatine shelves 

Cleft soft palate we can see 
cleft uvula also 

This also could be unilateral 
or bilateral 

Unilateral cleft lip & palate 
can extend to the nose. 

(because maxillary 
prominences participate in 
the formation of the two) 

Cleft Lip & Palate is dangerous in babies because it makes it hard for them 
to be fed because feeding material could pass to the respiratory system 
and suffocates the baby 
Doctors may have to place Nasogastric tube until surgery takes place 



 The development of the respiratory system is somehow related 
to the primitive gut 

From the anterior wall of the foregut  …….lung bud or respiratory 
diverticulum appears .  

The cells from this bud proliferate pulling the structure 
downwards…….The location of the bud along the gut-tube is 

determined by signals from the surrounding mesenchyme,  including 
fibroblast growth factors (FGFs)  that instruct the endoderm 

after the proliferation of cells, canalization occurs to form tracts and 
bronchi, at the end of each bronchi we have lung buds 

We have to lose the connection between the trachea and esophagus 
;this separation is initially by means of forming ridges 

(tracheoesophageal ridges) ”constriction until separation”  --------- until 
 forming a septum (tracheoesophageal septum)   The respiratory 

primordium maintains its communication with the pharynx through 
the laryngeal orifice.  

at the 4th week 

From the moment of 
fertilization and formation of 
the zygote, the embryo carry 
a genetic box (box of genes) 
that is full of factors which 
will be released only when 
the time comes 

These factors could be 
blocked and higher the risks 
for anomalies, if the carrier 
female smokes, or takes any 
drug that cause anomalies, 
the development could be 
cut off at any point. 

The lining 
epithelium for the 
whole system is 
endodermal in 
origin 
 All cartilage, 
muscle, Connective 
Tissue from 
splanchnic 
mesoderm 
On surface 
ectodermal 



Anomalies of the trachea and esophagus 

Tracheoesophageal fistula (TEF) 

Abnormalities in 
partitioning of the 

esophagus and 
trachea by the 

tracheoesophageal 
septum  

result in esophageal 
atresia with or 

without 
tracheoesophageal 

fistulas 

=the most 
common 
anomaly in the 
lower 
respiratory tract 

=These defects 
occur in 
approximately in 
1/3000 births 

=associated with 
other birth 
defects, 
including cardiac 
abnormalities, 
which occur in 
33% of these 
cases. 

=a component 
of the VACTERL 
association 

Esophageal atresia 
(proximal) and 

tracheoesophageal 
fistula (distal) 90% of 

the cases 

 Complications : 

 Poly-hydraminose 
:increase in the 

amniotic fluid in the 
amniotic sac around the 

embryo 

 After birth : 

 Vomiting and 
regurgitation of 

anything the infant 
swallow 

 Pneumonia and 
pneumonitis 

 Other types “less 
common”: 

 two atresia ~ 1% 

 H-shaped fistula 

 Are uncommon 
anomalies and 

usually associated 
with one of the 
varities of TEF 

 In some case a 
web tissue may 

obstructs the airflow 
(incomplete tracheal 

atresia) 

Tracheal atresia 
and stenosis 



Development of the larynx 

The internal lining of the larynx 
originates from endoderm 

the cartilages and muscles 
originate from mesenchyme 

of the 4th and 6th 
pharyngeal arches 

Since musculature of the 
larynx is derived from 

mesenchyme of the fourth 
and sixth pharyngeal arches, 

all laryngeal muscles are 
innervated by branches of 

the tenth cranial nerve, the 
vagus nerve   

The superior laryngeal 4th 

the recurrent laryngeal 6th 

As a result of rapid proliferation 
of this mesenchyme, the 

laryngeal orifice changes in 
appearance from a sagittal slit 

to a T-shaped 

Opening as a result the Larynx 
will be 

filled with mesenchymal 
connective tissue  

 
mesenchyme of the two arches 
transforms into the thyroid, cricoid, 
and arytenoid cartilages, the 
characteristic adult shape of the 
laryngeal orifice can be recognized 
---} the laryngeal epithelium also 
proliferates rapidly resulting in a 
temporary occlusion of the lumen 
-----} vacuolization and 
recanalization produce a pair of 
lateral recesses, the laryngeal 
ventricles (sacules) bounded by 
folds of tissue that differentiate 
into the false vocal cord (above 
the ventricle), and true vocal cord 
(below the ventricle) 

 



Anomalies of the Larynx 

Laryngeal atresia 

chaos 

Rare anomaly 

causes obstruction of the upper 
airway, and there is enlargement 

of the lungs 

distal to atresia or stenosis. 

because they try to become 
inflated more than normal to 

overcome the obstruction. 
(compensatory complication ) 

The enlarged lungs are capable 
of producing echoes (echogenic); 

echogenic means giving rise 

to (echoes) of ultrasound waves. 

accompanied with other 
complications, such as : the 

diaphragm is flattened 

or inverted; raised up and also 
fetal ascitis 



the respiratory diverticulum (tracheal 
buds/respiratory buds ) forms from the 

anterior wall of the foregut  

4th week 

descends downward, then it will give two 
lung buds, and these two lung buds will 

produce bronchial buds to form right and 
left main bronchi (primary bronchi) at 

the beginning of the 

 fifth week 

Then primary bronchi(main bronchi) give 
the secondary bronchi 

according to the lobes of the lungs 

The secondary bronchi will divide 
repeatedly forming 10 tertiary bronchi 

on the right and 8 on the left 
“apicoposterior.)  anteromedial .) 

(they are 8 on the left lung just before 
birth.  Further segmentation  During 

adulthood) 

By the end of the sixth month, 
approximately 17 generations of 

subdivisions have 

formed 

 Before the bronchial tree reaches its 
final shape, however,  

an additional 6 

divisions form during postnatal life 

 Branching is regulated by epithelial-
mesenchymal interactions signals from 

FGFs 

While all of these 
new subdivisions 
are occurring and 
the bronchial tree is 
developing, the 
lungs assume a 
more caudal 
position, so that by 
the time of birth 
the bifurcation of 
the trachea is 
opposite the fourth 
thoracic vertebra. 



pericardioperitoneal 
canal  

coelomic cavity 

peritoneal cavity  

Abdomen  

pericardial cavity  

Chest 

pleuropericardial fold 
appear on the lateral 

wall of primitive 
pericardial cavity   

pericardial cavity  

heart 

and pleural cavity 

lungs  

The mesoderm, which covers the outside of the lung 
combosed of: 
 the visceral pleura (comes from splachnic mesoderm) 
 
the parietal pleura ( comes from somatic mesoderm 
. 
The space between the parietal and visceral pleura is the 
pleural cavity, and it contains serous 
 



Maturation of the Lungs  



Time  Fetal survival Capillaries  Cell type  event 

From 6th to 
16th weeks 

unable to 
survive 

distal simple 
cuboidal 
epithelium 

, branching 
has occurred 
and it stops at 
the terminal 
bronchioles  

Pseudoglandu
lar period 

16th - 26th 
weeks  

Fetus born 
during this 
period can 
survive with 
medical 
interventions 

capillaries are 
still far from 
the 
respiratory 
bronchioles 
and alveoli  
 

simple 
cuboidal 
epithelium. 
For both  

Each terminal 
bronchiole 
divides into 2 
or more 
respiratory 
bronchioles, 
which in turn 
divide into 3-6 
alveolar 
ducts. 

Conalicular 
period 
 



 26th weeks 
to birth ( from 
almost 7 
months to 
birth 

 A premature 
infant born by 

the 7th 
month is able 

to survive; 
because 

sufficient 
numbers of 
capillaries are 
present to 
guarantee 
adequate gas 
exchange 

Capillaries 
establish 

close contact; 
the 

connection 
between 

capillaries and 
primitive 
alveoli 
forming the 
respiratory 
membrane 

is simple 
squamous 
epithelium 

 Terminal sacs 
(primitive 
alveoli) are 
formed 

Specialized 
cells appear, 

including type 
I alveolar cells 

across these 
gas exchange 

occurs, 
and type II 

alveolar cells 
which secrete 

surfactant. 
 

 Terminal sac 
period 
 



 8 months 
to 
childhood 
(10 years 

Survive for 
sure  

The contact 
between 
epithelial and 
endothelial 
(capillary) is 
present >> the 
respiratory 
membrane is 
present (blood-
air barrier.) 
 

Most of alveoli are 
simple squamous 

epithelium ( type I 
cells) 

- More 
invagination of 

endothelial cells in 
the wall of the 
alveoli forming 

respiaratory 
membrane (blood-

air barrier.) 
- Type II cells which 
responsible for the 

secretion of 
surfactant are also 

present (the alveoli 
inflated and 

become mature by 
type II cells.) 

No need for 
stimulation  

 Mature alveoli 
become well-
developed. 

 Mature alveoli 
are not present 
before birth 

Growth of the 
lung after birth is 

mainly due to 
increase in 

number of alveoli 
and not in size 

(even if there is 
increase in size, it 
will be very little.) 

 The growth of 
the lung 

continues to age 
of 10 years. 

 

Alveolar 
period 
 



Anomalies of the Lung 



RDS 

surfactant is  insufficient 
surface membrane 

tension becomes high, 
bringing great risk that 

alveoli will collapse 
during expiration 

30% of all neonatal 
diseases 

20% of deaths among 
newborns 

might complicate and 
produce Intra-uterine 

Asphyxia   

this happen when 
irreversible changes in 

type II cells occur 
>>meaning that there is 

no 

secretion of surfactant  

the baby will die in the 
uterus because there's 

no oxygen and 

secretion.  

 

Treatment  

Glucocorticoids for 
premature  

Thyroxine (secreted from 
the thyroid gland) is the 

most important 
stimulator for 

surfactants production. 



other 

Blind-ending trachea with 
absence of lungs and agenesis 

of one lung 

Fatal, the baby will not survive 
since there is no formation of 

the lung. 

Although many abnormalities 
of the lung and bronchial tree 
have been found (e.g., blind-
ending trachea with absence 
of lungs and agenesis of one 

lung) most of these gross 
abnormalities are rare 

Agenesis : 
imperfect 

organ 
development. 

Abnormal divisions of the 
bronchial tree 

More common 

Some result in supernumerary 
lobules (more lobules than 

expected); e.g. four  lobes in 
one sideof the lung  

Some result in supernumerary 
lobules (more lobules than 
expected); e.g. four lobes in 

one sideof the lung. 

Doesn’t affect respiration. 

Ectopic lung lobes 

Means that the lung doesn’t 
arise from its normal position. 

Arising from the trachea or 
esophagus. 

It is believed that these lobes 
are formed from additional 

respiratory buds of the 
foregut that develop 

independently of the main 
respiratory system 



Cont. 

- Congenital cysts of the 
lung 

Most important clinically. 

Formed by dilation of 
terminal or larger bronchi. 

These cysts could be single 
or multiple. 

May be small and multiple 

The most important 
complication of it is chronic 

infection in the lung. 

It can be treated 

- Lung Hypoplasia 

Accompanied with the 
infants of congenital 

diaphragmatic hernia is 
more common on the left 

side 

In these infants the lung is 
unable to develop normally; 
because it is compressed by 
the abnormally positioned 

abdominal viscera 

Most infants with CDH die 
of pulmonary insufficiency  

   

- Oligohydramnios 

reduced amniotic fluid 

Amniotic fluid is very 
necessary in development 

of the lungs; that’s why 
insufficient amount of it will 

affect the function of the 
lungs. 

When oligohydramnios is 
severe, lung development is 

retarded and severe 
pulmonary hypoplasia  



 وفي النهاية 

ما تكون كذاب اعترف بخطأك اذا اخطات وحاول قدر •
المستطاع ما توقع بيبي هال مولود عراسو وتموتو النو امو 

 ماتت لحتى تشوفو 

in Forensic Medicine  we can differentiate btw 
the infant was stillborn or die after birth By 
applying lung flow test  

بنحط الرئة بالمي اذا غرقت بتكون صادق اما اذا طافت فبحب 
 احكيك انو تم ايقافك عن العمل لحين اشعار اخر 

Good luck every one >3  


